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An Exploration into the Value Relevance of Accrual Based Multiples 
Vs Cash Flow Multiples 

Abstract 
The main motivation for this research thesis stems from the fact that despite multiples 
being used so much in the practice of investment analysis to predict firms’ market 
values, there appears to be a paucity of research in the area of accrual based multiples 
(P/E) versus cash flow multiples (P/OCF and P/D). Using multiples to value firms initially 
appears to be a quick and easy methodology; but it does raise certain difficulties. A 
review of extant literature suggests that equity based multiples are more value relevant 
than entity based multiples; contrasting research findings are also noted relating to the 
continuing relevance of P/E as well as to the size of comparable peer groups. The general 
theoretical, empirical and methodological focus adopted here, if in part, in addressing this 
research gap broadly follows Schreiner’s (2007) seminal four-step comprehensive 
multiples equity valuation framework model which is then applied to a more recent 2007-
2017 data time period across six business sectors (Energy, Industrials, Materials, 
Information Technology, Health Care and Financials) in the United States. The central 
specific focus of this thesis in terms of value relevance is to empirically test whether 
accrual (P/E) multiples are more precise than cash flow multiples (P/OCF and P/D). The 
question of how difference in capital structure and market capitalization may affect value 
relevance is also explored. A secondary focus relates to the question of comparable firms 
on the impact of peer group size.  
 

The main empirical findings lend strong support for Schreiner’s (2007) prior 
research for the later time period adopted here, as well as supporting Liu et al. (2002, 
2005, 2006), in that accrual based multiples (P/E) are found to be more value relevant 
than cash flow multiples (P/OCF and P/D) across six GICS sectors. In a separate 
exploration of the different industries based on GICS Classification Level-3 for Health 
Care, Industrials, Energy, Financials and Information Technology, (P/OCF) price to 
operating cash flow multiples and (P/D) price to dividends multiples did not outperform 
(P/E) price to earnings ratio, with the exception of the Financials sector where (P/OCF) 
outperformed (P/E). The findings also support Alford (1992) and Liu et al. (2002) in that 
adjusting for differences in leverage fails to improve valuation accuracy. The findings are 
inconclusive on the question of whether differences in capital structure and market 
capitalization impact on value relevance both on Schreiner’s (2007) claim that different 
capital structures have a negative effect on the reliability of the multiples valuation 
approach. Particularly when working with equity value multiples, and on Alford’s (1992) 
claim that the distinction between small and large firms can make significant 
contributions. Apart from the Financials sector, no support is found here for Kang’s 
(2016) argument that P/E had lost value relevance in recent years. In terms of peer group 
size, strong support is found for Palepu et al.’s (2000) argument that the greater the 
comparable peer group size the more likely idiosyncrasies amongst firms cancel each 
other out. The thesis concludes, notwithstanding its methodological limitations, that 
multiples retain their value relevance for investor analysis. 
 
Key words: Multiples value relevance; Price/Earnings (P/E); Price/Operating Cash Flow 
(P/OCF); Price/Dividends (P/D); peer group size; Schreiner model 
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Chapter 1: Introduction 

1.1 Background and Motivation 
Equity valuation is one of the leading topics in accounting and financial theory. Therefore, business 

schools allocate a considerable amount of time to it. The focus is usually based on residual income 

valuation (RIV) and discounted cash flow (DCF) models. But these models are very subjective to 

assumptions and can be quite time-consuming. However, practitioners such as Investment bankers 

and analysts prefer to use multiples such as the accrual-based Price to Earnings (P/E) multiple (Lie 

& Lie 2002, p. 44). They are also used in valuations related to leveraged buyouts (LBOs), 

management buyouts (MBOs), initial public offerings (IPOs), equity carve-outs, or spin-offs mergers 

and acquisitions (M&A) (Achleitner 2002, p. 139-151). Also, practitioners that use complex valuation 

techniques will use multiples to check their results or to approximate terminal values (Bhojraj &Lee 

2002, p. 407-408). 

 

The main reason that multiples are used in practice is their straightforwardness and how swiftly they 

can approximate a firm’s equity value. Essentially, a multiple is a ratio. The ratio consists of a market 

price variable (for example, share price) to a particular value driver (for example, dividends) of a 

company. The multiples valuation approach is an indirect market-based valuation approach, since it 

relates to the market values of comparable companies. The procedure is generally a four-step process. 

The first two steps of the method deal with picking the relevant value measures, value drivers, 

classification of similar companies, and peer set. The value drivers jointly with the market price 

variables are the foundation for multiple computations. The third step of the method focuses on 

accumulating the multiples into single numbers, which is done by the approximations of synthetic 

peer group multiples. The last step focuses on deriving the value of the company where the synthetic 

peer group multiples should be related to the equivalent value driver of the company being valued 

(Benninga & Sarig 1997, p. 307-308). Contrasting to the DCF and RIV models, the multiples 

valuation method does not need comprehensive multi-year predictions regarding variables such as 

growth, risk, and profitability. 
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Figure 1: Valuation models employed in analysts’ reports 

 
Source: Author based on data from table 4 and 5 in Damirakos, Strong & Walker (2004), p. 230-

231. DCF covers multi-period and hybrid cash flow valuation models. RIV covers multi-period and 

hybrid accrual based valuation models. 

Legend: DCF= Discounted Cash Flow, RIV = Residual Income Valuation 

From Figure 1, one can see that Multiples are the most used Valuation Models based on employed 

analyst reports from Demorakos, Strong & Walker (2004, p. 230-231), as Multiples are used in two-

thirds of all Valuation models employed by analyst reports. Therefore, multiples have attractive 

characteristics. They are an easy way of presenting financial and accounting information since 

multiples are simple to comprehend (DeAngelo 1990, p. 100). Secondly, multiples are regularly 

updated through online financial websites, newspapers and magazines. Thus, the information 

available to clients and customers is usually very fresh and useful. Moreover, analysts often use 

multiples in their reports to state their outlooks about the value of companies. Additionally, multiples 

are a fast way to compare companies and sectors. As well, since multiples are used to calculate 

comparatives, they are a way for investors and analysts to get a feeling of the sentiment of the market 

(Damodaran 2001, ch. 8, p. 1-2). Furthermore, the multiples valuation method leads to results that 

are similar to market values. (Penman 2004, p. 67-68). 

 

Initially, it seems that multiples are easy to use. But choosing relevant value drivers and the 

classification of comparable companies to form a good peer group can be difficult. Also, it can be 

difficult to approximate synthetic peer group multiples and compute company multiples. These are 

real challenges for practitioners since there is no universal “guidebook” on multiples and empirical 
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results have not been sufficient or definitive. Furthermore, additional issues with the multiple 

valuation method are that there can be varied valuations contingent on dissimilar value drivers and 

multiples can be different in a peer group. (Palepu, Healy & Bernard 2000, ch. 11, p.7). 

 

The most used multiple is the P/E multiple. Typically investment bankers and analysts will use the 

P/E multiple along with four to seven other relevant multiples which they then use for hedging 

decisions, explanations, understanding of results, and investment decisions (Tasker 1998, p. 2-4). The 

chosen relevant multiples used for valuations are contingent on the sector analyzed, which, in practice, 

is called industry-preferred multiples. For the computations of multiples, practitioners usually use 

cash flow, accrual based, and book value information (Barker 1999a, p. 401). Other financial 

information such as amortization of intangible assets and research and development (R&D) 

expenditures aren’t used as much despite there being empirical results that support their use. 

Contemporary empirical results find that forward looking one-year and two-year earnings per share 

(EPS) are the most exact multiples for firm valuation. But there is typically partial obtainable 

information on forward looking data. Also, the number of practitioners using forward-looking data 

with the multiples valuation method is limited.  

 

When using the multiple valuation method, practitioners need to have a good knowledge about the 

determining factors of multiples and a systematic methodology. But one problem for practitioners has 

been the lack of alternatives to the standard multiples valuation methods. Because of this, 

practitioners have sometimes used accounting information without any reasoning to compute 

multiples. Also, contingent on the firm identification system used, a company could belong to various 

sectors. Therefore, there has been a practical need for a comprehensive multiples valuation framework.  

 

1.2 Problem motivation and formulation  
For our problem motivation, we wanted to delve deeper into the workings of multiples and see how 

useful and effective they are. The lack of a comprehensive multiples valuation framework was one 

of our motivations in conducting a part replication study following Schreiner’s (2007) seminal paper 

where he introduces such a framework. In this ever-changing financial landscape, we wanted to 

explore if his results still hold while using a more recent data time-period. We were especially 

interested in seeing how effective accrual based multiples versus cash based multiples are in valuing 

companies which would also support the work of the Liu et al. (2006) paper we investigated. In 
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addition, we also wanted to see if the P/E multiple is still relevant when it comes to valuation, where 

Kang (2016) states that the P/E ratio has lost value relevance in the past 25 years prior to the 1990s.  

 

If our part replication study provides us with supportive evidence in multiples effectiveness when it 

comes to valuation, then it would not only contribute to empirical findings but also lend some support 

to Schreiner’s (2007) comprehensive multiples valuation framework. This would be beneficial for 

analysts and practitioners as it would make their valuation process of firms simpler and faster when 

selecting multiples rather than fundamental analysis (for example, DCF or RIF). 

 

It follows that the main research objective in this research paper is to find out if accrual based (P/E) 

multiple or cash flow multiples Price to Operating Cash Flow (P/OCF) and Price to Dividends (P/D) 

are more accurate when valuing firms. Subsequently, we want to see if the size of the peer group has 

an impact on the accuracy of firm valuation. Here we would like to investigate if a high number or 

low number of comparable firms in a sector peer group will make firm valuation forecasting more 

accurate or not.  

 

Afterward, we go sector by sector to see whether accrual based or cash flow multiples are more 

accurate in valuing firms where we will use Schreiner’s (2007) criteria of identifying comparable 

firms. We will use firms from a number of industries (Energy, Industrials, Health Care, Information 

Technology, Financials and Materials) as these are the most important industries in the US economy 

and materials where materials "are indispensable for day-to-day life in modern society and used as 

basic building blocks in different industries" Anklekar (2016). We then collect our data from 

Bloomberg based on the global industry classification standard (GICS) due to their classification 

system being superior at explaining cross-sectional variations in multiples and key financial ratios 

(Schreiner 2007).  

 

1.3 Research Questions   
The Research Questions explored in this paper is summarized as follows: 

 

1. Do Accrual flow multiples provide more value relevance then Cash flow multiples?  
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It seems, from our research and literature review, that accrual multiples outperform cash flow 

multiples. This is why we decided to do a part-replication study of Schreiner (2007), so we could re-

use his model but with more recent data to not only see if his results are still robust but to see if we 

reach the same conclusions. Regulation, economic outlook, and the inter-connectedness of global 

issues can affect companies more than ever, so we are intrigued to see if multiples are still effective 

when it comes to practitioners using multiples to value firms. However, more importantly, is the focus 

on which type of multiples are the most accurate in valuing firms. As mentioned earlier, based on our 

research it seems to be the case that accrual multiples are more precise to cash flow multiples when 

it comes to valuation. This would be significant for the financial community as multiples are an easy 

and quick way to value firms if they are accurate and reliable.  

 

From Schreiner (2007) we see that the P/E multiple is the most effective multiple when it comes to 

valuation in the Information Technology, Health Care, Financials, Industrials, and Energy sector. We 

wanted to see using recent data:  

1) Would Kang's (2016) paper hold relevance to whether the P/E has lost its value relevance? 

2) Do Liu Nissim and Thomas (2006) empirical results that earnings hold greater value relevance 

then cash flow and dividends as a value driver hold?  

3) To examine among the Information Technology, Health Care, Financials, Industrials, and Energy 

Sectors the differences in the accuracy of accrual based and cash flow multiples.  

This would contribute to the financial community again as it would indicate to practitioners that use 

certain industry-preferred multiples, (which Tasker (1998) and Barker (1999a) studies highlight) are 

not necessarily the best multiples when it comes to valuation precision in explicit industries.  

 

2. Does the size of the peer group have an impact on the accuracy of value relevance? 

 

As we are part replicating a study on Schreiner (2007) we were interested in seeing if Schreiner was 

correct in stating that four to eight comparable companies are the perfect size for a peer group. While 

two to four and eight to ten was also acceptable, greater than ten would be misrepresentative (Pereiro 

2002, p. 267). Palepu, Healy & Bernard (2000) though mention that, when using Level 1 or Level 2 

industry codes, a high number of comparable firms in a peer group results in precise company 

valuations because idiosyncrasies of companies are more probable to cancel out among each other. 

We were interested in seeing if the size of the peer group had an impact on our results when using 
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Level 3 industry codes. We choose to use Level 3 Industry codes since Eberhart (2001) mentions that 

using narrow industry codes such as Level 3 or Level 4 industry codes makes the companies in the 

peer group stipulate more information and become more comparable since they have more alike 

operating characteristics.  

  

1.4 Summary of Results  
In our research we carried out, we found that the value relevant precision of Accrual based Price to 

Earnings multiples outperformed the Cash flow multiples of Price to Operating Cash Flow and the 

Price to Dividend ratios. It illustrated that we do support Schreiner (2007) and Liu et al (2006) that 

Accrual based multiples are more value relevant then Cash flow multiples. Again these results did 

not support Kang’s (2016) argument that Accrual based multiples are losing value relevance recently.  

Furthermore our secondary research question of what the ideal peer size is, based on median valuation 

errors, also established that we do not support Schreiner (2007) and Pereiro (2002) claims that the 

ideal size of a peer group is four to eight peers, plus or minus two peers. Instead, our results supported 

Palepu, Healy & Bernard (2000) claims’ that a high number of comparable firms in a peer group 

results in more precise company valuations.  
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Chapter 2: Literature Review  

Introductory comments: In this chapter, we will look through the main literature, in which we base 

our thesis on three pieces of literatures. We then explore standard literature and empirical research, 

which although not particularly well researched, allows us to delve deeper into multiples and value 

relevance, which lead us to fine-tune the research questions. We take a particular interest in valuation 

accuracy of the multiples valuation method compared to fundamental equity valuation models, 

selection of value relevant measures, Identification of comparable firms and Industry-preferred 

multiples, which encompass the main focus of this research thesis. We also highlight our 

shortcomings in our absence of forward-looking multiples.   

  

Even though multiples are used so much in practice and their importance in complex valuations and 

investment decisions, there is not much theory available on the functional use of multiples. How or 

why particular multiples or comparable firms should be selected in explicit settings is an example of 

where there is little research dedicated to this particular topic. This is in contrast with the large amount 

of literature on the DCF and RIF accounting models for valuations. From our standard literature 

research and research on empirical studies, we tried to obtain a complete understanding of how 

multiples work. In this section, we will first explain what our main literature for our thesis is based 

on. Afterwards, we will go on to elaborate on our standard literature research and research on 

empirical studies.  

 

2.1 Main literature 
As we are doing a part-replication study on Schreiner (2007) who builds on the work of Liu et al. 

(2002 & 2006), it is one of our guiding influences in this thesis. Schreiner (2007) investigates the role 

of multiples in equity valuation and uses a comprehensive framework for using multiples in equity 

valuation, which he calls the four-step multiples valuation process. From his empirical results, he 

finds that multiples generally estimate market values accurately. He also states that equity value 

multiples outdo entity value multiples where he concludes that the two-year forward-looking P/E 

multiple across industries is the most accurate estimator of market value. 
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Apart from Schreiner (2007), our other main pieces of literature comes from Liu et al. (2002 & 2006), 

who influenced Schreiner. And more recently Kang (2016). In Kang (2016), we have a combination 

of three papers in one document. Firstly, it states that in the last 25 years, earnings and book multiples 

have lost their relevance, which strongly influences us to investigate this particular topic. The second 

document examines whether the relatively new valuation multiples EV/EBITDA is more relevant 

than the traditional P/E value. The paper also gave us an indicator of what sectors perform best by 

each multiple and states that P/E is still the most relevant multiple. This was also done through Median 

Interquartile range and the Kolmogorov–Smirnov test. It also states that information from large 

companies are more precise than small companies. Liu et al. (2006) investigates, like Kang, the 

relevance of P/E, but this time to Cash flow multiples P/OCF and P/D. Again, using the same method 

of the Median Interquartile range and the Kolmogorov–Smirnov test we find that once again the P/E 

ratio is the most relevant in this research thesis.   

 

2.2 Standard literature 

We start our standard literature with Damodaran (2001, 2002, 2006) who focuses on the 

characteristics and determinants of numerous multiples, which he expands on the use of descriptive 

statistics over time and for various countries and industries. Lundholm & Sloan (2004) is a book that 

helped us get a better grasp of the determinants of the price to book value of common equity (P/B), 

the price to earnings to earnings growth (PEG), and the P/E multiple. They also go over the 

relationship of these multiples between each other and their relationship to the Residual Income 

Valuation (RIV) accounting model. 

 

Arzac (2005) and Koller, Goedhart & Wessels (2005) are more practical books that focus on 

developing a criterion for the identification of comparable firms when using multiples. However, 

Koller, Goedhart & Wessels (2005) present another way of identifying comparable firms by 

suggesting to first identify a number of firms based on the “finest available industry definition”, and 

then cutting this list by not including firms with dissimilar forecasts for growth and profitability when 

contrasted to the target firm. They go on to state that it is fine if the peer group only contains five 

firms or less as long as they are truly comparable. Arzac (2005) introduces another way to get suitable 

multiples for firms of the same size and in the same industry. He goes on to use valuation theory to 

present how to modify observed P/E multiples for changes in growth and leverage.  
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Benninga & Sarig (1997) and Penman (2004) investigate the significance of using an identical data 

definition to compute multiples. Benninga & Sarig (1997) state that the value of a particular multiple 

is contingent on the usage of historic trailing, historic rolling, or forward-looking data for a selected 

value driver They state that this is important because diverse data descriptions for multiples of 

comparable firms would make multiples analysis useless. Penman (2004) states that users should not 

use calculated multiples from data providers unless they know what data descriptions they are using. 

He recommends for users to work with raw data and to compute multiples themselves. 

 

Finally, Schreiner (2007) state that Spremann (2002) in his book focuses on the differences 

concerning transaction (value of corporate transactions) and trading multiples (for example selling 

and buying small amounts of a stock), which is very important in practice. The key characteristic is 

the size of the transaction. He states that corporate transactions result in large modifications in a firm’s 

ownership controlling power and structure. He goes on to state that transaction multiples are greater 

than trading multiples. 

 

2.3 Empirical research 
Just as with the standard literature, there are also not too many academic studies on multiples. Most 

of the studies are usually very limited and narrow in scope. Also because of methodological 

differences, it makes it very difficult to compare studies. In this section, we attempt to obtain a good 

summary of empirical results in order to help us better understand our own results and to contribute 

more knowledge and insight. We organize this section by dividing it into subsections where each 

section focuses on a specific part of the multiples valuation method. 

 

2.4 Valuation accuracy of the multiples valuation method compared to fundamental 

equity valuation models. 
Kaplan & Ruback (1995, 1996) focus on the DCF valuation model in leveraged transaction settings 

(for example LBOs and MBOs). They find that the EV/EBITDA multiple has valuation precision that 

is comparable to the DCF valuation model. Berkman, Bradbury & Ferguson (2000) also concluded 

this by using the same methodology as Kaplan & Ruback (1995 and 1996). They used a 1989-1995 

sample of 45 IPOs in New Zealand as their data. In the Gilson, Hotchkiss & Ruback (2000) paper 

they compare the multiples valuation method with value approximations from the DCF. They focus 

on the market value of firms that recognize bankruptcy. They also conclude that the multiples 
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approach and the DCF have similar valuation precision. In their study on the performance of multiples 

for the U.S. equity market, Liu, Nissim & Thomas (2002a) find that multiples centered on earnings 

predictions describe stock prices very well. Their results are similar to Kaplan & Ruback (1995 and 

1996). Furthermore, Liu, Nissim & Thomas (2002a) find that the multiples approach performs better 

than the RIV model. 

 

2.5 Selection of value relevant measures 

Although we decided not to apply forward models in this thesis, from our research it seems that 

forward-looking earnings multiples are more accurate when it comes to multiples valuation. In 

another study, Liu, Nissim & Thomas (2002b, 2005a, and 2005b) expands their previous analysis 

internationally across ten countries. They again find that trailing and forecast multiples based on 

earnings perform best. In their study of how IPO prices are set using multiples, Kim & Ritter (1999) 

demonstrate that forward-looking P/E multiples outdo all other multiples in valuation precision 

supporting the studies from Liu et al. (2002b, 2005a, and 2005b) noted above. In a study of companies 

within the Compustat North America database, Lie & Lie (2002) investigates the valuation precision 

of multiples. Their results also find that forward-looking P/E multiples outperform all other multiples. 

They also find that for trailing multiples, predictions from the income statement (for example, 

earnings, EBIT, EBITDA, and sales) have less precise forecasts than book values. This is in 

opposition to the findings of Liu, Nissim & Thomas (2002a) and Kim & Ritter (1999). 

 

2.6 Limitation: Forward-looking multiples 
An important part of choosing multiples is the time reference of value drivers. Essentially that means 

deciding on whether to pick forward-looking or trailing looking multiples. From Schreiner (2007), 

who bases it according to Moxter (1983), we should use forward-looking multiples since the value of 

a company is the present value of its future payoffs. Empirical research shows that forward-looking 

multiples are the most precise when it comes to forecasting the value of a firm. (Kim & Ritter (1999), 

Liu, Nissim & Thomas (2002a)). Schreiner (2007) also recommends using forward-looking multiples 

if forecasting data is available. Although Schreiner (2007) includes forward looking multiples, and 

outlines how well they perform we were, in fact, unable to attain the I/B/E/S forecasts that Schreiner 

used and therefore was unable to gather this information. We did, however, attempt to use Bloomberg 

estimates of multiples and use a stock price from 31st of March 2018, as our stock price and our value 

driver estimates. However, we did not do forward-looking multiples since we could not get the 
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necessary forecasting data and cause of time constraints. We also did not feel it was relevant in 

answering our research question since we were already using the P/E multiple in our analysis and the 

1-year or 2-year P/E multiples would have the same type of fundamentals but be more accurate. We 

felt using a Harmonic Mean robust test to confirm our results would be valid since Schreiner (2007) 

and Liu et al (2006), also used this statistical measure. 

 

2.7 Identification of comparable firms 
In this section, we go over the studies that focus on the identification of comparable firms. Boatsman 

& Baskin (1981) contrast the precision of P/E multiples from the same industry. They conclude that 

when comparable firms are grouped together when based on comparable historical earnings growth, 

valuation errors are less than if firms were randomly selected. In his study, Alford (1992) uses P/E 

multiples to examine the effects of dissimilar methods of classifying similar firms based on industry 

association and proxies for risk and growth on the accuracy of valuation approximations. He states 

that valuation precision increases when the fineness of the industry description used to classify similar 

firms is narrowed. He also concludes that adding controls for leverage, size, and earnings growth does 

not considerably decrease valuation errors. 

 

Bhojraj & Lee (2002) conduct a study on grouping similar companies based on economic factors. 

Using valuation theory, they create a multiple regression model to forecast a “warranted” multiple 

for each company. As classified in the regression model, they describe a target firm’s peers with those 

firms, which are nearest to the warranted multiple. Their results indicate that the usage of warranted 

multiples can yield enhancements for the use of Level 2 SIC codes. In an international setting, Bhojraj, 

Lee & Ng (2003) produce comparable results for the warranted multiples approach. 

 

In their study that is centered on a binomial method and risk neutral valuation, Herrmann & Richter 

(2003) also relate the classification of a peer group to fundamentals. They found empirical proxies 

for profitability and growth as pertinent classification standards to creating a comparable peer group. 

In a study where they take a sample of European and U.S. firms, they state that the valuation precision 

can be better if the peer group is centered on pertinent fundamentals as an alternative to SIC codes. 

They go on to state that for the categorization of a suitable group of comparable firms, you need to 

focus on factors such as risk, growth, and profitability. However, two studies find that the SIC system 

is not the best industry classification system (Bhojraj, Lee & Oler, 2003; Eberhart, 2004). 
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Bhojraj, Lee & Oler (2003) compare the SIC, Global Industry Classification Standard (GICS), Fama 

and French (1997) paper industry groupings (FFIG), and North American Industry Classification 

System (NAICS). They conclude that the GICS system is considerably better at clarifying cross-

sectional variations in estimated growth rates, important financial ratios, and multiples, especially for 

the EV/SA, P/E, P/B multiples. In his study of a smaller sample of U.S. firms, Eberhart (2004) 

incorporates five more industry classification systems in his examination of the valuation precision 

of the multiples approach. He states that the most accurate market value forecasts are produced when 

using the Industry Classification Benchmark (ICB) system. Based on this research, GICS and the ICB 

system appear to produce better industry categorization for fundamental analysis and valuation 

studies. 

 

2.8 Industry-preferred multiples 
Despite being used in practice, there is very little empirical research on industry-preferred multiples. 

In her study, Tasker (1998) examines if there is a connection in how practitioners approximate the 

price of acquisitions in their research reports and fairness opinions using industry-preferred multiples. 

She concludes that there is a regular usage of industry-preferred multiples, which she states is due to 

differences in the efficiency of accounting standards among sectors. This reasoning is in line with 

dissimilar multiples being more suitable in dissimilar sectors.  

 

Barker (1999a) conducts interviews and questionnaires on industry-preferred multiples. Both Tasker 

(1998) and Barker (1999a) conclude that practitioners will choose to select the P/D multiple in the 

utilities sector, P/B and P/E multiples in the financial sector, and P/OCF multiple in the consumer 

services industry. However, these studies do not show that the industry-preferred multiples employed 

in practice are like multiples with the superior valuation precision in explicit industries.  

 

2.9 Contribution to prior research 

Subsequently, because most of our standard literature and empirical research review has focused on 

separate parts of the multiples valuation approach, it has provided us with a somewhat disjointed 

image of the research that has been carried out thus far. Furthermore, due to their occasionally being 

dissimilarities in research methodology and settings, some of the empirical results have been starkly 

contrasting. This has made it difficult to get a complete synthesis of all the studies. In this thesis, we 
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will try to add to the current literature by applying a part replication study of Schreiner (2007). We 

will test to see if Schreiner results still hold when using his comprehensive framework multiples 

model for valuation by using a more recent data time-period of 2007-2017. For practical purposes of 

time and context, we focus backwards rather than forwards. We will especially focus on whether the 

accrual P/E multiples appear to be more precise then cash flow multiples (P/OCF and P/D). We will 

also focus on industry preferred multiples. The empirical study is based on a number of sectors 

(Energy, Industrials, Health Care, Information Technology, Financials, and Materials) from the S&P 

500, as these are the most important sectors in the US economy and Materials. We choose US 

companies because similar to Schreiner (2007), this permits us to contrast our results with other 

studies. It also will allow us to investigate industry preferred multiples among the sectors that we 

have in our data set. 

 

Concluding comments: From the Literature Review we decided to replicate Schriener’s work as the 

most recent and relevant to our research question while holding high regard for Kang (2016) and 

Liu et al. (2002 & 2006). We therefore find a research gap in value relevance of multiple valuation, 

which has not been researched as thoroughly as we expected. We also investigated past standard and 

empirical research to identify the gaping chasm in our research question. This was done by 

investigating the selection of value relevant measures, identification of comparable firms and 

industry preferred multiples. While also examining the contribution to prior research.  
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Chapter 3: Theoretical/Methodical foundations  

Introductory comments: In this chapter on Theoretical and Methodological foundations, we expand 

on our literature review by exploring, Fundamental equity valuation and multiple valuation. We 

examine the drawbacks of Entity multiples and Equity multiples, and give reasoning our choice of 

Accrual based multiples and Cash flow multiples. We then explain what particular multiples we have 

selected in our empirical study to address the research questions as well as selecting the size of the 

peer group, which is in itself, also a research question.  

 

Fundamental analysis is essentially the process of predicting future payoffs in order to estimate a 

company’s intrinsic value by examining explicit company, micro and macroeconomic data in 

combination with historical and present financial information (Penman 2004, p. 74-75). Practitioners 

use fundamental equity valuation models to detect under or over-valued shares for investment reasons. 

However, the fundamental equity valuation models have issues for practitioners that use them in 

practice since the models can be quite burdensome and the assumptions of the models can be 

interpreted subjectively which could lead to incorrect results. The corresponding fundamental equity 

valuation models are the discounted cash flow (DCF) model, the residual income valuation (RIV) 

model, the abnormal earnings growth (AEG) model, and the dividend discount model (DDM). 

Assuming that markets are efficient, a company’s value is expressed as the present value of its future 

payoffs, discounted at a suitable risk adjusted rate of return (Kothari, 2001, p. 108-109). Examples of 

payoffs are cash flows and free cash flows, earnings, abnormal earnings, and dividends. 

 

The second approach and our specific focus in this thesis is on multiples valuation, which are actually 

derived from these fundamental equity valuation models by performing some extra assumptions. With 

the biggest difference being that the multiples valuation approach does not use discounting future 

payoffs and multi-year pro forma financial statements. Multiples approximate the value of companies 

by investigating the market values of similar companies. It is done by using a synthetic market 

multiple, such as the P/D multiple, from similar firms to a related value driver, such as dividends, in 

order to approximate the value of the company (Bhojaj & Lee 2002, p. 413-414). This essentially 

means that with the resulting valuation of the company in the multiple valuation method, the value 

driver is considered a summary statistic, which states the market’s view of a company’s value related 

to comparable companies. The key ingredient of the multiples valuation model is that the firm being 



 
 

________________________________________________________________________________ 
28 

 

valued needs to be a true comparable firm of the peer group in order to estimate a precise market 

value for the firm (Bhojraj, Lee & Ng 2003, p. 12). As we are part-replicating Schreiner (2007), we 

will use his criteria for the identification of comparable firms. 

 

Due to the broad description of multiples and the amount of multiples, Schreiner (2007) proposes a 

two dimensional categorization framework in order to examine explicit features of different kinds of 

multiples. The first dimension concentrates on the numerator of a multiple and contrasts between 

entity and equity value multiples. (Due to us not using Entity Multiples, we do not display an 

Equation). Enterprise value of a firm is the fundamental part of entity value multiples, while a 

company’s market capitalization or share price is the fundamental part of equity value multiples. 

From the equation below, an equity value multiple λi,t
equity of firm i at time t is  

 

(Equation 1) 

λi,t
equity= 

pi,t
equity

xi,t
 

 

where pi,t
equity is the current market value of common equity and xi,t is the fundamental value driver 

of the multiple. The foundation of the value driver xi,t in the financial statement establishes the focal 

variation in the criteria of the second dimension of Schriener’s categorization framework, he 

differentiates among book value, cash and accrual flow, forward-looking, and alternative multiples. 

Schriener’s (2007) categorization scheme is very flexible, since it is doable to categorize any multiple 

within this framework. Following this framework will ensure that that the peer group we have in each 

sector be truly comparable companies. 

 



 
 

________________________________________________________________________________ 
29 

 

Figure 2: Categorization of Multiples 

 
Source: Author based on Richter (2005), p. 83 and Krolle, Schmitt & Schwetzler (2005), p. 16.  

Legend: P = (Stock) Price, EV = Enterprise Value, SA = Sales / Revenue, GI = Gross Income, 

EBITDA = Earnings Before Interest, Taxes, Depreciation, and Amortization, EBIT = Earnings 

Before Interest and Taxes, EBT = Earnings Before Taxes / Pre-Tax Income, E = Earnings / Net 

Income available to Common Shareholders, TA = Total Assets, IC = Invested Capital, B = Book 

Value of Common Equity, OCF = Operating Cash Flow, D = (Ordinary Cash) Dividend. 

 

From Figure 2 we will discuss our selection chooses such as why we picked: 

1. Equity multiples over Entity multiples  

2. Drawbacks of both Equity and Entity multiples 

3. Our selection of Accrual Based Multiples and Cash Flow Multiples for our study 

We also explain why we didn’t select 

4. Book Value Multiples particularly the P/B multiple  

5. Accrual based multiples such as P/Sales and P/EBIT (DA). 

 

3.1 Equity value versus entity value multiples  
Based on the research noted above (Alford, 1992; Liu, Nissim & Thomas, 2002) we found that equity 

outperforms entity multiples. In addition, we did not use entity multiples in our research because 

Schreiner (2007) states equity multiples outperform entity multiples. Since we are doing a replication 
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study but focusing on the performance of equity accrual based vs cash flow multiples we decided not 

to focus on entity multiples. The major benefits of entity multiples are that these ratios are not as 

influenced by tax regulations and that they are not as influenced by capital organizations choices, so 

managers cannot arbitrarily influence them as much as equity multiples. However, as Schreiner (2007) 

states, there is a lot of noise in the process of approximating the market value of debt. 

  

When doing our replication study, we had to consider to either use equity multiples or entity multiples. 

When using Schriener’s (2007) comprehensive multiple framework model, equity multiples will 

generate a company’s equity value, while entity multiples will generate a company’s equity value by 

deducting a company’s net debt from its entity value approximation. If we had chosen entity value 

multiples, we would have had to use the matching principle to partner the numerator with the 

denominator together in order to keep internal regularity (Pereiro 2002, p. 254). This would not have 

been carried out since the enterprise value in the numerator measures the up-to-date values of equity 

and debt in the company, but entity value multiples should only apply value drivers that are expressed 

as enterprise values in the denominator. Prospective value drivers are balance sheet items of invested 

capital and total assets, cash flows from non-financing activities, and income statement items prior to 

interest expenses. We choose to use equity value multiples, which meant we would use value drivers 

that would express the equity value of a company. Some of the prospective value drivers are book 

value of equity, dividends, and income statement items after interest expenses. Another benefit of 

using equity value multiples is that we do not have to contemplate debt in our valuations process. 

There are some problems in the application of entity multiples. An issue with entity multiples is in 

the computation of the enterprise value of a company. Typically, we cannot publicly find the market 

of net debt (as it is not publicly accessible) with the book value of net debt. Which would mean we 

would have to estimate instead. This could create significant noise from market default risk and 

interest rate factors (Koller, Goedhart & Wessels 2005, p. 347). This is in contrast to the publicly 

available information of market capitalization when using equity multiples. 

 

3.2 Noise in the estimation of enterprise value: a practical limitation of entity value 

multiples. 
Another problem with entity multiples is that further noise can be generated due to considerable 

differences in the computation and structure of net debt in the balance sheet of comparable companies 

in a peer group. Some dissimilar types of debt could be subordinate versus senior debt, debt, public 
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vs private debt, convertible vs non-convertible debt, and long versus short-term debt. There could 

also be dissimilar levels of cash in the peer group. There could be variances in the managing of stock 

options for employees, capitalized leases, or pension payments. Furthermore, some companies have 

special purpose vehicles and operating leasing payments that are off their balance sheet or preferred 

shares. Searching through balance sheet items is very time-consuming, so typically practitioners 

would have to use public numbers that they can obtain and accept that will be the noise in their 

approximation of enterprise value. Although in theory entity value multiples should be preferred since 

there is less influence from a company’s capital structure, equity value multiples offset this 

shortcoming since market capitalization, which is needed in the numerator of equity value multiples, 

has no noise due to it being publicly available information. Based on our reasoning from above we 

choose to use equity multiples in our replication study of Schreiner (2007).  

 

3.3 Capital structure: a limitation of equity value multiples 
When researching Schriener’s (2007) paper one, a factor that stood out when conducting our analysis 

was how heavily effected equity value multiples are to capital structure or the level of debt in an 

organization, which increases problems when conducting the reliability of the value relevance in our 

case. When professors Modigliani and Miller (1958) created a perfect capital market world in their 

research, it didn’t differentiate how a company financed itself with no taxes, costs of financial distress 

and other agency costs, the main conclusion was different capital structures affected equity value 

multiples. 

 

From an example used by Schreiner (2007), we will assume that we have an efficient market and two 

firms A & B, which are identical except for their capital structure. Firm A operates with a debt to 

equity of two (i.e. two-thirds debt, one-third equity), whereas firm B operates with a debt to equity 

ratio of one (i.e., half debt, half equity). Both firms have the same EBIT because EBIT is before 

interest and is not influenced by capital structure. Conversely, Firm A has a lower market 

capitalization (i.e market value of equity) than Firm B because it operates with more debt. Hence, 

firm A also has a lower P/EBIT multiple than firm B. Applying the multiples valuation framework, 

we would suggest firm A to be underpriced and firm B to be overpriced. However, this conclusion is 

wrong, because the market prices the equity of both firms correctly. Remaining in the Modigliani & 

Miller (1958) world, Goedhart, Koller & Wessels (2005, p.10) point out that managers have a choice 

in whether or not to pick equity or debt thus alter the attractiveness of their company to investors.  
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Based on Schreiner (2007) we explain the relationship between the P/E multiple and leverage, we 

start with a firm that operates entirely with equity. Clearly, the equity value vequity of such a firm equals 

its entity value vequity and net income (NI) equals EBIT. Hence, the unleveraged (intrinsic) P/E 

multiple vu
equity/ NIu equals the (intrinsic) EV/EBIT multiple ventity / EBIT 

 

(Equation 2) 

vu
equity

NIu
=

ventity

EBIT
 

 

In a second step, we allow the firm to also use debt financing. To measure the level of net debt in 

the firm, we define leverage as the ratio of net debt to entity value 

 

(Equation 3) 

Leverage = 
Net debt

ventity  

 

For the leveraged firm, net income equals EBIT less the interest payments to the debt holders. The 

amount of interest payments equals the cost of debt rnet debt times the amount of net debt, which we 

can receive by multiplying entity value ventity by leverage 

 

(Equation 4) 

NI = EBIT - interest payments 

                = EBIT - ventity· leverage · rnet debt 

 

Next, we rearrange Equation 2 to substitute the entity value in equation 4 and convert EBIT into a 

single term 

 

(Equation 5) 

N I = EBIT- 
vu

equity

NIu
·EBIT·leverage· rnet debt 
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  = EBIT·�1-
vu

equity

NIu
·leverage· rnet debt� 

 

If we express the amount of net debt as the product of the entity value and leverage, the equity value 

has to equal entity value times one minus leverage 

 

(Equation 6) 

vequity= ventity· (1-leverage) 

 

By rearranging equation 2 again and using equation 5 to eliminate EBIT, we get  

 

(Equation 7) 

vequity=
vu

equity

NIu
· EBIT · (1-leverage) 

=
vu

equity

NIu
∙

𝑁𝑁𝑁𝑁 ∙ (1-leverage)

1- vu
equity

NIu
·leverage· rnet debt

 

 

Now, we are able to solve for the (intrinsic) P/E multiple of the leveraged firm by dividing both sides 

of equation 7 by net income  

 

(Equation 8) 

vequity

NI
=

vu
equity

NIu
∙

(1-leverage)

1- vu
equity

NIu
·leverage· rnet debt

 

 

At this point, we already see that the leveraged P/E multiple is a function of the unleveraged P/E 

multiple, leverage, and the cost of debt. Leverage, however, appears in both the numerator and the 

denominator of equation 8 so it is difficult to distinguish how leverage affects the P/E multiple. With 

a few algebraic transformations and substitutions, we can eliminate leverage in the numerator and 

eventually we obtain: 

 

(Equation 9) 
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vequity

NI
=  

vu
equity

NIu
− 1

rnet debt

1- vu
equity

NIu
·leverage· rnet debt

+  
1

rnet debt 

 

Equation 9 demonstrates three scenarios of how managers can manipulate P/E multiples with capital 

structure decisions. For firms whose unleveraged P/E multiple is larger than the reciprocal of the cost 

of debt, P/E multiples systematically rise with leverage. Conversely, firms with an unleveraged P/E 

multiple over the cost of debt smaller than one, exhibit a drop in their P/E multiple as leverage 

increases. If the unleveraged P/E multiple equals the cost of the debt, leverage has no effect on the 

P/E multiple. The derivation of the relationship between the P/E multiple and leverage is adopted 

from Koller, Goedhart & Wessels (2005, p. 725-727). 

 

In a real world setting, taxes, costs of financial distress, and agency costs exist, shaping tradeoffs 

between debt and equity and making capital structure value relevant (Barclay & Smith 2005, p. 9). 

Modigliani & Miller’s (1963) paper shows that under the existence of taxes, using debt instead of 

equity does decrease tax payments, thus creating value for shareholders as corporate tax laws allow 

firms to deduct interest payments, but not dividend payments. The tax benefits of increased leverage, 

such as tax shield from debt, are opposed by a greater probability of default and higher expected costs 

of financial distress. As a compensation for the increase in risk and the decrease in flexibility, 

shareholders demand a higher cost of equity and value decreases. The consideration of agency costs 

generally favors the use of debt over equity. Furthermore, Schreiner (2007) states, based on  

(Coenenberg & Schultze 2002, p. 700-702), if capital structure matters as it is in reality financing 

decisions have an influence on the value of a firm and therefore indirectly affect both equity, value 

and entity value multiples. Entity value multiples are less affected because they are defined on an 

enterprise level (Suozzo, Cooper, Sutherland & Deng 2001, p. 25). 

 

 

3.4 Accrual-based P/E multiple 
We decided to use the P/E multiple as our research review points to it being the most accurate multiple 

when it came to firm valuation. In fact, the 1-year and 2-year P/E multiples are more accurate but are 

reliant on available forecasted data (Schreiner, 2007), Liu, Nissim & Thomas, 2002b, 2005a, 2005b; 

Kim & Ritter, 1999). The price to earnings (P/E) multiple, which first started to be used widely in the 
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1930s (Spremann 2005, p. 327) is a multiple that values a company based on its earnings. The P/E 

multiple is widely used as it is based on the last line of the income statement. Therefore, it is a number 

that has a considerable amount of information about the company included in it thus, deemed a good 

indicator of future growth. However, the P/E multiple has three major shortcomings. The P/E multiple 

only has significant implication if a company has a positive net income (Pereiro 2002, p. 253). 

Furthermore, due to diverse accounting rules and regulations, net income is influenced the most, as it 

is the last number in the income statement of a firm’s financial statements. Additionally, managers 

can change the capital organization of their company by increasing the amount of debt that they have, 

which will increase the P/E multiple. This is a major drawback for all equity valuations multiples 

(Frykman & Tolleryd 2003, p. 62-64). Therefore, the P/E multiple and other equity valuation 

multiples are more accurate in their valuations of a peer firm group if they have consistent positive 

net incomes, have similar accounting regulations, and have comparable capital organizations. 

Notwithstanding these drawbacks, the P/E multiple is the most used multiple and will be used by 

practitioners since it is common practice. Based on empirical studies still has the most accurate 

valuations of firms (With 1 year and 2 year P/E multiples being more accurate).  

 

3.5 Why we pick Cash flow multiples 
In theory, accrual based multiples should be more superior at valuing firms as accruals try to replicate 

value variations irrespective of when cash flows happen for a firm. For example, if a firm uses cash 

to purchase inventory it will decrease the firm’s operating cash flow but accruals will stay the same 

since it does not change value. Nevertheless, we were interested in looking at cash flow multiples, 

because numerous practitioners like to use cash flow multiples because they believe that accruals 

based multiples can be used to influence earnings since there is discretion room for managers (Liu et 

al 2006). Another reason that some practitioners prefer cash based multiples is because depreciation 

and amortization expenses can differ significantly from actual value decreases since they are based 

on provisional approximations which can come from hypothetically unimportant past expenses. 

While current cash flows continue to be unchanged by this, accruals are decreased by an outflow 

equivalent to the present value of a delayed revenue. But, the P/OCF multiple has some drawbacks. 

Firstly, management can make changes to boost their short-term cash position which would increase 

the P/OCF multiple (sometimes management incentives can be connected to the P/OCF multiple). 

Secondly, it is not an effective multiple if a company does not have positive cash flows. Despite these 

short-comings we still decided to select the P/OCF multiple in addressing our research question as 



 
 

________________________________________________________________________________ 
36 

 

Liu, Nissim, and Thomas (2006) also investigated this in their study but in prior years to our sample. 

We also picked the P/D multiple as based on our research review dividends is more connected to 

share price than operating cash flows (Williams, 1938). The selection of P/D was also based on like 

P/OCF if Liu et al (2006) results still hold. We found that managers will select a dividends policy to 

indicate to its stakeholders the long-term projections of the firm. In the next section, we provide some 

more detail on some of the equity multiples that we did not use. 

  

3.6 Price to book multiple  
The market to book value of equity multiple (P/B multiple) is effective for valuing companies in 

capital-intensive industries (Frykman & Toleryd 2003, p. 65). However, a drawback of the P/B 

multiple is that it uses historical costs, which are not dependable when trying to derive the value of 

the firm. Another drawback is that the P/B multiple does not take into account a company’s cash 

flows or earnings. Suozzo, Cooper, Sutherland & Deng (2001) recommend using the P/B multiple 

along with return on equity because of their theoretical connections. A benefit of using the P/B 

multiple is that it can be easy to compare firms because book values are typically constant. Sometimes 

the P/b multiples are used by “value investors” to find undervalued firms. Also, the P/B multiple has 

two out of the three factors from the Fama-French three-factor model that can be used to conclude a 

company’s cost of capital. We did not select this multiple for our replication study due to time-

constrains and it not being part of our research question. In addition, we did not include the P/B 

multiple because, as Liu, Nissim, and Thomas (2006) state, accrual and cash flow multiples are more 

commonly used and accurate. While Kang (2016) also states P/B has lost value relevance.  

 

3.7 Price to Sales multiple 
The Price to Sales (P/S) multiple is the share price of the company being valued divided by its 

revenues or sales. It is essentially a multiple that evaluates a company based on its operations with 

no accounting alterations. It is a good multiple to use: 

1) When trying to compare firms in down times of cyclical sectors, where EBIT and net income are 

not positive.  

2) In new industries where companies will invest, a lot in the beginning, aiming to have future growth 

but have not too much earnings and margins to account for (Geddes 2003, p. 83). 

A benefit of the P/S multiple is that it cannot be as influenced by accounting as much as other numbers 

in financial statements. However, a major drawback of the multiple is that sales or revenues can be 



 
 

________________________________________________________________________________ 
37 

 

scaled, when such scaling happens, information on the remaining part of the income statement is 

overlooked, such as important operating efficiency information (Benninga & Sarig 1997, p. 326-327). 

Another drawback is that the P/S multiple requires firms in an industry peer group to have comparable 

operating efficiency and gross margins, but this usually does not happen. For these reasons and due 

to time-constrains we did not select the P/S multiple while conducting our part- replication study.  

 

3.8 P/EBIT(DA) multiples  
The benefits of using both Price to Earnings before Interest and Tax (P/EBIT) and Price to Earnings 

before Interest Tax Depreciation and Amortization (P/EBITDA) are that they do not leave out 

operating performance and influenced by dissimilar tax regulations. The benefits of the EBITDA 

multiple are that depreciation and amortization cannot be manipulated by accounting rules and that it 

is a proxy for cash flows. Schreiner (2007) states, who bases it on (Löhnert & Böckmann 2005, p. 

412-413), that the benefit of the EBIT multiple is that it is an effective multiple in valuation if the 

capital intensity differs in an industry. Some drawbacks of these ratios are that they will overlook  

1)  Competent tax management by firms.  

2) The last number on the income statement as they will leave out important information (Damodaran 

2006, ch. 12, p. 5-6).  

We did not select this multiple for our replication study due to time-constrains and its drawbacks. 

 

3.9 Size of the peer group 
For our second research question, we wanted to investigate if the size of the peer group has an impact 

on the accuracy of value relevance. After having filtered out companies that are not truly comparable 

based on geography and industry membership, size of the peer group is another important element in 

creating a truly comparable peer group. Löhnert & Böckmann (2005, p. 416) note that if we have 

more than two comparable firms in a peer group we can begin to investigate their multiples. Schreiner 

(2007) suggests excluding companies in peer groups if they have negligible or negative values drivers 

since it would generate insignificant multiples. However, (Palepu, Healy & Bernard 2000 ch. 11, p. 

7) note that a high number of comparable firms in a peer group results in precise company valuations 

because idiosyncrasies of companies are more likely to cancel out amongst each other. They use level 

1 or level 2 industry codes, which are broad industry descriptions, to find their comparable firms in 

their peer group. They do this so that their synthetic peer group multiples are illustrative for a 

“representative” company in the selected industry, but they are only illustrative for the target company. 
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However, if the target company is not a representative company of the industry then the peer group 

will not be effective in forecasting company valuations. Schreiner (2007), however, uses level 3 or 

even level 4 industry codes, which are narrow industry descriptions, to find comparable firms for the 

peer groups in his study. He investigates this in his empirical results in comparable firms having more 

analogous operating characteristics. Which makes the companies more comparable (Eberhart 2001, 

p. 1392). Schreiner (2007) also notes that a peer group of two to four companies is acceptable for 

multiples valuation, as long as the companies’ characteristics are alike or if we incorporate a hedging 

peer group. If there  less than two comparable firms, he notes that we must ease restrictions. Notably, 

he suggests that four to eight comparable companies is the perfect size for a peer group. Furthermore, 

eight to ten companies is still acceptable for a peer group, but greater than ten peers can be 

misrepresentative, particularly when we examine a wide-ranging number of multiples (Pereiro 2002, 

p. 267). 

  

Concluding comments: For our theoretical and methodological foundations presented in this 

chapter, we explain our choices for our research questions. We explain our reasoning for analyzing 

accrual based multiples and cash flow multiples methodologically by stating why we chose Equity 

multiples over Entity multiples and their drawbacks. We then outline our selection of multiples, which 

are P/E, P/OCF, and P/D. We also explain Equity multiples that we did not include which were P/B, 

P/Sales and P/EBIT(DA). Finally, we discuss our secondary research question which outlined the 

impact size has on the peer groups.  
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Chapter 4: Comprehensive multiples valuation 

Introductory comments: In our approach to comprehensive multiples valuation, we outline the four 

steps multiple valuation process used by all investors when using multiples. The advantages and 

disadvantages of this method are then identified. We then research this 4-step process in more detail 

and outline the importance of industry specific multiples selecting value relevance measures of equity 

multiples, identifying comparable firms, industry classification systems, comparability, estimation of 

the synthetic peer group multiples, and the actual valuation through ratio analysis. This will give a 

clearer picture of how and why, investors use multiples.  

 

In this section, we first explore and outline Schriener’s (2007) comprehensive multiples valuation 

framework model to see how it generates reasonably accurate approximations of firm value. 

Essentially, the comprehensive model tries to estimate a company’s equity value by comparing the 

market value of comparable companies in a peer group. The key for the model to be effective in 

estimating an accurate company value is for the peer group to consist of “truly” comparable 

companies in the peer group (Damodaran 2006, ch. 7, p. 2). The fundamental theoretical assumption 

in supporting this claim is the law of one price, which essentially theorizes that in an efficient market, 

comparable assets should trade at alike amounts (Esty 2000, p. 24). Using the law of one price theory 

is alluring when using market based multiples models. However, the weakness of the model is that it 

can be difficult to find broadly similar companies with identical financial and operating characteristics. 

 

The nonexistence of comparable companies is a major reason why multiples are different for 

companies in a peer group. Further reasons are variations in cash flows or accruals, market mispricing, 

or accounting and regulatory discrepancies (Suozzo, Cooper, Sutherland & Deng 2001, p. 6). These 

reasons seem to suggest that markets may be inefficient. Therefore, numerous investors use multiples 

valuation models since it would mean that there are market opportunities for identifying companies 

that either are under or overpriced. Regardless of the market efficiency theory, multiples can be 

extremely advantageous. An example would be for estimating the value of private companies in spin-

offs, IPOs, or equity carve-outs. 
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4.1 Four-step valuation process 
Schriener’s (2007) comprehensive multiples valuation model has 4 parts to it: selection of value 

relevant measures, identification of comparable companies, approximation of synthetic peer group 

multiples, and valuation of the firm. We now address each of these steps. 

 

4.1.1 Part 1: Selection of value relevant measures.  

The first step is to select relevant value measures (for example, the value driver and market price 

variable). Practitioners who use equity value multiples instead of entity value multiple do so because 

the market capitalization of equity multiples does not need any further modifications for net debt. 

Equity value multiples estimate the market price of common equity by revenues or sales, operating 

cash flow activities, net income, or book value of common equity (Penman 2004, p. 66). The common 

equity value multiples are P/SA, P/OCF, P/E, and P/B multiples.  

  

4.1.2 Part 2: Identification of comparable companies.  

The second part of the model focuses on finding the peer group. A peer group should essentially be 

a group of comparable companies who have analogous financial and operating characteristics (Palepu, 

Healy & Bernard (2000)). The fundamental value drivers of the comparable companies that should 

be alike are risk, growth, and profitability. There are different methods used by practitioners in 

selecting a suitable peer group. The first method is the “guideline public company method.” This 

approach consists of practitioners selecting companies from the same industry. This method has the 

very simple assumption that firms from the same industry have analogous financial and operating 

characteristics. A second approach is called the “comparable transaction method.” This method is 

based on a peer group focusing on an industry’s past corporate transactions (Pratt 2005, p. 35). This 

method seems to be suitable for M&A valuations since it incorporates the premiums paid by acquiring 

companies. However, there are two drawbacks with this method.  

 

1) There may not be enough industry deals done for an effective multiples analysis to be used. 

2) Transaction premiums disbursed in the past are not illustrative of contemporary premiums, since 

capital market conditions for industry deals frequently transform. Instead, Schreiner (2007) advocates 

to firstly compute trading multiples and then to modify these multiples accordingly to the corporate 

control market environment. 
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Some of the issues that arise in part 2 of the model are: Which kind of industry classification scheme 

should we use as a criterion for the selection of peer firms? Are more modifications for the industry 

classification scheme necessary (for example geographic or size)? 

  

4.1.3 Part 3: Approximation of synthetic peer group multiples 

The third part of the model focuses on the approximation of synthetic peer group multiples in order 

to combine the peers’ multiples into single numbers. For this estimation statistics provide several 

methods, We aggregate the information of the peer multiples into the synthetic peer group λ�c,mean 

using the mean of the multiples λ1,λ2,…,λn of all firms j = 1,2,…,n of the peer group c 

 

(Equation 10)  

λ�c,mean= 
1
n

∙� λj

n

j=1

 

 

In our research, we use the harmonic mean and median to do this, since the arithmetic mean of these 

central tendencies statistical measures are less influenced by outliers (Pratt, Reilly & Schweihs 2000, 

p. 244). 

 

4.1.4 Part 4: Valuation of the firm 

In the final part of the model, the firm valuation is conducted. For the equity value multiples, the 

value of common equity p�i,t
 equity of firm i can be calculated by multiplying the synthetic peer group 

multiple λ�c,t
 equity

 by the corresponding value driver  xi,t of firm i. 

 

(Equation 11)  

p�i,t
 equity=λ�c,t

 equity
· xi,t 

 

In the equation above, t signifies time. This means that the value driver and synthetic peer group 

multiple must have the same time horizon (Löhnert & Böckmann 2005, p. 416). If the firms being 

compared are “truly” comparable then the equation is designed to estimate the value of the firm 

reasonably accurately. However, if they are not truly comparable then it will be imprecise. In those 

situations, we need to modify the results. 
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4.2 Advantages and Disadvantages of the standard multiples method 
Following Schreiner (2007), establishing the comprehensive multiple valuation framework we 

develop solutions to the open issues of the four-step valuation process and overcome the practical 

weakness of the standard multiples valuation method. The conceptual weaknesses, however, remain. 

Here we outline some of the strengths of the standard multiples method in more detail. 

 

1. Valuations based on multiples are straightforward to understand and clear to present to 

investors and customers (DeAnglo 1990, p.100). As Schriener (2007) puts it, this advantage 

is of high interest to sell-side financial analysts and sales staff who have to sell their analyses 

and investments recommendations to potential investors under time constraints.  

2. Another strength of multiples Schreiner (2007) highlighted was the easy accessibility of 

multiples through financial online websites, financial magazines and financial newspapers. 

These information sources publish common multiples of firms daily and can be updated 

regularly. Thus, as previously mentioned sell-side analysts frequently use trade multiples to 

outline their beliefs in terms of using comparable analysis between similar firms to strengthen 

their argument in financial reports. This gives investors access to analyze company data 

themselves by comparing multiples side by side and contrast them with current multiples that 

are located for example in Bloomberg’s financial software. As Penman (2006, p. 49) notes, 

many investors also use fundamental screening to detect undervalued stocks. With screening, 

it is the direction allowed by focusing on the quick comparability between industries, sectors 

and markets. These investors predict inefficient markets and follow a notion that firms carry 

this resemblance i.e. firms within a particular sector that trade on different multiples are 

mispriced.  

3. A very interesting observation and strength of multiples found by Damodaran (2001, ch. 8 1-

2) who state that in fact the application of multiples yields valuations which are generally 

closer to stock prices than the results of fundamental valuation models. This feature would, 

therefore, assist investors to get a sense of privately owned entities and guide investment 

bankers to set correct prices for industry deals. With this research examined, Schreiner (2007) 

also points out that valuation based on multiples reflects the current mood of the market in 

any form of market efficiency. Since multiples attempt to measure current fair market values 

of firms stocks, which will not equal intrinsic (natural) values.  
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4. Finally, the most common advantage associated with Multiples is its simplicity of application. 

While the four-step valuation process takes considerably less time along with computing the 

multiples, it requires less time assumptions and information compared to full-fledged 

fundamental analysis with the DCF and RIV model (Damodaran 2006, ch. 7, p. 3).  

 

Although multiple valuation has a considerable amount of strengths it does, however, carry 

disadvantages. There are many open issues when dealing with multiple valuation, which are: 

1. Multiples, as Schreiner (2007) notes, only offer a screenshot of where a company is at in a 

particular point in time and assume from that date forward based on the value driver of how 

the organization will perform. This is a very shortsighted view and multiples, if not compared 

reasonably correctly, will fail to provide investors with the evolving nature of the business 

and competition.  

2. With Multiples, there can be extreme bias, which can lead to manipulating the results. This 

lack of clarity can lead to selecting value drivers and comparable firms that can be particularly 

deceptive to manipulation. As Damodaran (2006, ch.7, p.4) points out, a biased analyst can 

ensure justification for almost any value of a firm by arbitrarily selecting a “correct” multiple 

and a “suitable” peer group. 

3. As stated in the advantages of standard multiples method that multiples can reflect the mood 

of the market, this can also have a negative effect as it can imply that multiples can result in 

value estimates being too high in “hot” markets and too low in downward markets. “As 

viewed from a different angle, valuing firms instead of multiples instead of forecasting and 

discounting expected future payoffs promotes the formation of (industry) market bubbles” 

(Eccles, Herz, Keegan & Phillips 2002, p. 70-72).  

4. Another weakness highlighted by Penman (2004) is that multiples suffer from friction when 

using multiples for publicly traded firms. An example would be if we wanted to estimate the 

fair value of Delta Airlines in the first step of multiples valuation, then Southwest Airlines 

would obviously be in that same peer group. However, would we also use the fair value 

estimate of Delta Airlines to seek the fair value of Southwest Airlines? This would be a 

circular reference problem as Delta Airlines fair value estimate is based on the market value 

of Southwest Airlines. The emerging problem is that the multiples valuation approach is not 

anchored in something fundamental, which tells us about the fair value independent of market 

values. 
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5. Finally, the most common weakness found with Multiples is that they are too simplistic. As 

Suozzo, Cooper Sutherland & Deng (2001, p. 3) point out by combining the key value drivers 

of an organization into a single number, which translates that multiples are compressing a 

great deal of information. Suozzo, Cooper Sutherland & Deng (2001, p. 3) also state the 

distillation makes it difficult to disaggregate the effect of different levels of profitability, 

growth, or risk among firms on value.  

 

 

4.3 Important information when selecting of Value relevant measures for Equity 

Multiples. (Part 1) 
Following Schreiner (2007), we also make a list of value relevant measures that we decided to include 

in our approach to this research thesis on exploring Equity Multiples: 

 

1. Capital structure: Although capital structures have a negative effect on equity multiples we 

must then take this into consideration when choosing value relevant procedures similar to 

Schreiner (2007). (We discuss capital structure more in the Problem statement section.) 

2. Earning guidance and investment / payout policy: As Schreiner points out while earnings 

measures tend to be constant and constantly growing over time and across firms, measures of 

cash flow are less stable because investment strategies and payout plans frequently differ 

across firms. Scaling market prices for earnings is therefore, more beneficial then market 

prices to operating cash flow and market price to dividends, which is a reason why there is no 

scaling conducted in our results. 

3. Industry profitability: Schriener (2007) states that if firms that are young or cyclical they may 

report weak or negative profits. This is why we pick strong companies such as the firms in 

S&P 500. There bottom line income measures are more appropriate as they incorporate more 

value relevant information.  

4. The matching principle: Defining the numerator and denominator of a multiple consistently.  

5. Accounting conservatism: Conservative accounting standards reduce the quality of earnings. 

 

4.4 Identification of comparable firms (Part 2) 
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We now go into some more depth on how to identify an appropriate peer group; a key consideration 

with this methodology this is a collection of like for like companies which have similar operating and 

financials characteristics Schreiner (2007). Here we investigate the durability of industry 

classification systems such as the GICS industry codes. Drawing on Schreiner (2007), it is best 

practice to use digit/level three codes. 

 

4.5 Industry classification systems (Part 2) 
Schreiner (2007) states, who based on Koller, Goedhart & Wessels (2005, p. 376-377), that the most 

cost efficient way to handle the challenging task of identifying the right firms for the peer group is to 

start by examining the target firm’s competitors or industry sector. If you were to gain private 

information from an organization such as displaying a list of competitors on their financial statements. 

However, this is not often the case as firms will not disclose information. The independent alternative, 

which we therefore use, is the industry classification system. 

There are many different classification systems: however, there are only three, which are widely 

accepted in research and practice, which are the Standard Industrial Classification (SIC), the Global 

Industry Classification Standard (GICS), and the Industry Classification Benchmark (ICB) system. 

Despite its problems that have been publicized by Guenther & Rosman (1994) and Kahle & Walkling 

(1996), most researchers use SIC codes to form industry partitions. Bhorjraj, Lee & Oler (2003) 

suspect that the ever-lasting popularity of SIC codes among researchers is due to the absence of 

superior alternatives. Schreiner also points out that this is because SIC codes are available for free. 

This is in contrast to the custody of GICS and ICB codes, which are often the first choice for financial 

analysts as well as investment bankers in large organizations. In their empirical analysis, Bhojraj, Lee 

and Oler (2003) investigate the usefulness of four different industry classification systems in a variety 

of applications, which are in fact common in capital market research and provide evidence in favor 

of proprietary systems, which were ICB and GICS. 

 

Some reasons as to why these industry classifications systems are deemed more superior is as 

follows: 

1. Schreiner (2007) states that non-free industry classification systems especially GICS and ICB 

systems are professionally managed. 

2. Leading on from our first point, the management therefore can make adequate adjustments as 

well as including regular reviews of the legitimacy of industrial codes and levels.  
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3. From this professional management of each industry they incorporate more sector and 

subsector updates, which, therefore reflects the transformation in the industrial landscape. 

This is a huge advantage over SIC industry classification as SIC codes and SIC industry 

definitions are typically permanent (Pereiro 2002, p.262).  

 

In general industry classification systems have a structure mostly four - (sub)industry levels such as 

the GICS system which is the industry classification system we decided to use for our empirical study 

as it ties in well with S&P 500 as it is jointly developed by Standard & Poor's (S&P) and (MSCI) 

Morgan Stanley Capital International. The GICS system is made up of 11 Sectors, 24 Industry Groups, 

68 Industries and 157 Sub Industries MSCI (2018). For our research, we will describe Sectors as 

Level 1, Industry Groups as Level 2, Industries as Level 3 and Sub Industries as Level 4.  

 

4.6 Assessment of comparability (Part 2) 
We may have companies, which are in the same industry classification system based on the business 

organization’s line of work. But must divide the financial characteristics into regional and 

international peer groups. We use the S&P 500 as it’s based on one region as well as having a 

distinction between small and large firms which can make significant contributions (Alford 1992, 

p.107). Schreiner (2007) notes that, in general, large organizations are less risky because their 

international scope gives them access to investors for producing revenues. Thus, economies of scale 

and economies of scope provide potentials for cost savings.  

 

On the other spectrum, small companies operate much as niche players on a regional basis. Schriener 

points out that they have higher strategic flexibility and growth prosperity under the precondition of 

financial power and health. The best technique to determine firms of the same size is to determine a 

ranking. This is done by the S&P 500, where market capitalization is used to rank firms of the same 

or similar size.  

 

As Ross, Westerfield & Jaffe (2001, p .451-452) put it, a general strength of identifying comparables 

is that industries that base their firms within the same industry level tend to have similar capital 

structures. This allows us to use equity value multiples without problems. But as highlighted in the 

Problem Discussion is not the case. 
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4.7 Criteria for the identification of comparable firms (Part 2) 
We can now identify important criteria for identifying like for like firms in our research approach to 

comprehensive multiple valuation framework. 

1. Size: With the S&P 500, only companies, which are over 6.1 billion dollars’ worth in Market 

Capitalization, are entered into the Index. 

2. Region: With all firms based in the U.S we don’t have to compensate for different tax rates, 

which for Schreiner's was the case which was due to looking at different European stocks and 

having to use P/EBT and P/EBIT ratios’. 

3. Industry Classification System: Following Schriener (2007), expertly handled industry 

classification systems such as GICS is deemed an ideal starting point to compare multiple 

accuracy and firms. 

4. Industry Level: Schriener (2007) demonstrates how selecting a finer industry definition such 

as level three is more effective. We have done this producing potentially more accurate 

empirical results of selected organizations than wider sector groups such as level one and level 

two by choosing level 3.  

5. Enhancing filter process: the investigation of value drivers and market stock prices meant that 

figures, which are negative, equal 0 or 1 (especially in Dividends) effectively gave us 

"meaningless multiples". Which we excluded from our results. 

 

4.8 Estimation of synthetic peer group multiples (Part 3) 
Based on the Four-step valuation process we have covered steps one and two but the estimation of 

synthetic peer group multiples in step three, as conducted by Schriener (2007), squeezes the peer 

group organizations into single figures through estimation of synthetic peer group multiples. The 

statistical measure will change the results quite drastically. Standard multiples approach, however, 

does not highlight the fact that using arithmetic mean is not advantageous. Due to the right skewed 

nature of the peers' multiples distribution, the arithmetic mean does not yield optimal results, but 

instead a consistent overestimation of value (Herrmann & Richter 2003, p. 210). Even though 

investors use multiples and apply five to eight multiples to analyze, they still use the arithmetic mean. 

Besides it being a statistical drawback of the arithmetic mean, such an approach is flawed as it mixed 

estimates of “good” multiples with those of “bad” multiples (Bonadurer 2003, p. 28-29).  
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We can eliminate the skewed distorting effect by using the statistical measure of the median. The 

median which we used via the excel function splits the order of series of multiples precisely into two 

halves. Stahel (2002, p. 17) states the first half of multiples lies below the median while the second 

half of multiples lies above the median. To use the median for the estimation of the synthetic peer 

group multiple λ�c,median, Here we rank the multiples λ1, λ2,…., λn of all firms j = 1,2....... n of the peer 

group c into a size adjusted list λ1*, λ2*,…., λn* and apply 

 

(Equation 12) 

λ�c,median=�

 λ n*+1
2

                     if n = odd

1
2

∙�λn*

2
+λn*

2 +1
�        if n = even

 

 

Schreiner (2007) states, who bases it on Fahrmeir, Kunstler, Pigeot & Tutz (1999, p. 61-62), that the 

harmonic mean is another measure of central tendency, which we also use as a robust check, as well 

as being less sensitive to outliers than the arithmetic mean. A second appealing feature in why we use 

in our robust testing the harmonic mean which allocates equal weights to each firm in the peer group 

multiple λ�c,h-mean based on the harmonic mean. We must build the inverse of the arithmetic mean of 

the inverse of the multiples λ1, λ2,…., λn of all firms j = 1,2,…, n of the peer group c 

 

(Equation 13) 

λ�c,h-mean =
1

1
n ∙∑ 1

λj
n
j=1

 

 

The empirical results from Baker & Ruback (1999) and Hermann & Richter (2003) supports the use 

of using these statistical measures. They find that they are the most accurate results in testing the 

value relevance instead of using other techniques such as the arithmetic mean or other methods of 

central tendency, which Schreiner (2007) notes such as the mode, the (market) value weighted mean, 

or the logarithmic mean. However, outliers would significantly hamper all these options, thus these 

statistical measures would, therefore, be a secondary choice in estimating the synthetic peer group 

multiples. When analyzing previous papers such as Herrmann & Richter (2003) and Baker & Ruback 

(1999) we note that Herrmann and Richter find that the Median performs superior to the harmonic 

mean; however, the opposite is the case when Baker & Ruback (1999) find the harmonic mean to be 
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more accurate than the median. For our empirical study, we used the estimated synthetic peer multiple 

by the median. We then used median again to test the accuracy between the valuated price to the 

actual price and the harmonic mean as a robust test for sanity.  

 

4.9 Actual Valuation through ratio analysis (Part 4) 
When carrying out the valuation on the comparable organizations, we do not have identical financial 

information and characteristics from the target firm. This is why ratio analysis is so vital in our study 

and through our application of our comprehensive multiple valuation framework. Here we compare 

the single ratios to the development within our studied period. Here we combine a cross sectional 

analysis with time series analysis Palepu, Healy & Bernard (2000). Cross sectional analysis (i.e. target 

firm vs peer group) aids us in how companies differ in financial information and characteristics; 

however, it is after all only a screen shot of analyzing the company. Therefore, time-series analysis 

done over a period can allow us to see if performances are unusual for our example in a given year. 

We can then analyze if the results are similar based on previous research or can be replicated in the 

future.  

 

Based on capital structure, which can affect equity value multiples, Schreiner (2007) points out that 

the financial distress opposing tax shields can have an effect if debt is used instead of equity. This 

leverage however, does make expected future cash flows less risk adverse when making fixed creditor 

installments. The higher the leverage a company has then the higher the probability a sudden loss 

would affect a firm’s ability to pay creditors. As Lundholm & Sloan (2004, p.98) point out a firm 

which may have had potential long-term goals may run into short term problems through liquidity 

and file for bankruptcy. Thus, Credit Risk is a method, which firstly investigates the capital structure 

of a particular firm and secondly to see if firms can meet its short-term obligations.  

 

Following Schreiner (2007), ratios that analysis the capital structure of a distinctive firm the most 

important leverage ratios are: 

1. Debt to market value of common equity ratio. 

2. Debt to total capital ratio. 

3. Debt to book value of common equity ratio. 

The main liquidity ratios are the: 

1. Current Ratio 
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2. Quick Ratio 

3. Cash Ratio 

This leads us to suggest that the computation of ratios for the peer group equals the estimation process 

of synthetic peer group multiples. This is conducted in our empirical work by using median and 

harmonic mean, which will allow us to obtain an aggregate of financial ratios such as in our case (P/E 

P/OCF and P/D) into a comparable single ratio and then compare to the corresponding ratio in the 

target firm.  

 

We can now see that the financial ratios will provide us with clarity of the differences between a 

firm valued compared to a peer group. Further strategic research should not be needed; however, if 

it is, then a number of further strategic analyses can be used such as: 

1. SWOT analysis 

2. Value chain concept 

3. 5 competitive forces analysis 

 

Concluding comments: From our comprehensive multiple valuation we outlined in detail the four-

step process of multiple valuation as well as its advantages and disadvantages.  Based on Part 1 we 

identified the importance of selection of value relevant measures for equity multiples. For Part 2 we 

highlighted how we identified comparable firms, industry classification systems, assessment of 

comparability and criteria for identifying comparable firms. In Part 3 we then highlighted the 

estimation of synthetic peer group multiples. Finally, we looked at Part 4, and how we analyzed the 

valuation of the firm from ratio analysis.  
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Chapter 5: Design of the empirical study  

Introductory comments: In this section, we will explain the importance of Value Relevance and 

conduct an in-depth review of its definition, and how we interpret and implement value relevance in 

our study. We also explain Efficient Market Hypothesis, Market Efficiency and the link between value 

relevance and market efficiency. We then expand on our research hypothesis and methodology, where 

we explain in detail the steps and choices of our empirical study.  

 

5.1 Value relevance  

5.1.1 Definition of Value Relevance 

Value relevance as stated by Barth, Beaver and Landsman (2011), is research that examines statistical 

association between accounting information (e.g., such as accrual-based measures and cash flow 

measures and therefore manufactured constructions of financial ratios and multiples) and equity 

market variables (typically stock prices and stock returns). In our study, a strong association is 

regarded as more desirable then a weaker association. However, as Schreiner (2007) points out this 

definition is vague and could be misinterpreted or open to many interpretations of value relevance.  

 

5.1.2 Interpretation of Value Relevance 

There are three main interpretations that we have researched in order to understand our research 

questions:  

1. As Schreiner (2007) states, under a valuation-based interpretation, accounting information 

(e.g., such as accrual based measures and cash flow measures) is value relevant if it holds or 

facilitates in estimating the variables used in fundamental equity valuation models. Thus, in 

estimating future pay-offs based on the strength of the accounting information, it is used to 

resolve the strength of the value relevance of the information in question. 

 

2. In another interpretation of value relevance, based on Schreiner (2007) which ties in with the 

Efficient Market Hypothesis, is that prices fully and instantaneously reflect all available and 

relevant information (Fama 1970, p. 383), which is the statistical association whether market 

participants use the information in question in setting prices. Therefore, value relevance is 

measured by the ability of accounting information to change the total mix of information in 
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the market. To put it simply, the value relevant information changes stock prices (i.e., equity 

market values) because it causes market participants to revise their expectations.  

 

3. The last interpretation of value relevance based on Francis & Schipper (1999, p 325-327), 

which we have used in our thesis, is over a long horizon (which we have done by using a time-

period of 2007-2017), where the association between accounting/fundamental information 

and market variables indicates only that the fundamental information, (e.g., such as the accrual 

based measures and cash flow measures) in question are correlated with the information used 

by market participants. Furthermore, Schreiner (2007) states that value relevance reflects the 

ability to capture or summarize information regardless of the source that affects market values 

or stock returns. Thus, from this analysis we can, therefore, use this interpretation, as it does 

not require financial statements. 

 

5.1.3 Implementation of Value Relevance 

Now that we have discovered the definition and interpretation of value relevance which is of massive 

importance in our thesis we can now discuss different implementations we researched as well as 

explain the implementation we used for our thesis.  

1. The first way value relevance can be implemented, according to Schreiner, and discussed by 

Lev (1989), following on from Francis and Schipper (1999), is by the explanatory power of 

the accounting information based on market value variables. This is based on using 

Regression analysis. More papers such as Easton & Harris (1991), and Collins Maydew and 

Weiss (1997), discuss the usefulness of earnings explanatory power based on equity market 

variables, as well as finding the application in accounting capital market research. However, 

Gu (2007) and Brown et al (1999), point out that between samples of R squared are in fact 

invalid. Due to having to include scale factors there has been a decline in value relevance of 

R squared since the early 1970's. Lev (1989) uses the slope co-efficient to find a relationship 

of the value relevance of earnings to equity market values. We do however use Regression 

when analyzing the relationship between capital structure and our chosen multiples but to fins 

correlation rather than value relevance. 

 

2. The second way, also highlighted by Francis and Schipper (1999), is to focus on total return. 

Ball & Brown (1968) have also carried out testing their portfolio returns for information on 
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earnings announcements. Bernard & Thomas (1989 & 1990) used event days analysis to test 

market efficiency, by examining positive or negative news that earnings announcements are 

quick and unbiased. Therefore, this second way of implementation states that total return 

could be earned, by the anticipation of financial statement information. 

 

3. The final way of implementing value relevance in what we use for our thesis is the 

implementation of "goodness of fit" which was first introduced by Chang (1999). Schreiner 

based on Chang (1999) goes on to state that "Value predications based on a certain value 

models explain market values reasonably well, the value relevance of the model's variables is 

thought to be relatively high" Schreiner (2007). Thus, as (Pfeil 2004, p.38) states, that if 

market values and intrinsic values merge, value relevance is then dependent on this one value 

using the predicting model (Pfeil 2004, p.38). As Schriner lastly points out, the multiple 

valuation method carried out is using accounting measures, therefore in our thesis, we use the 

"goodness of fit" method.  

 

5.2 Efficient Market Hypothesis and Market Efficiency 
Researchers who study value relevance assume that they are working within an efficient capital 

market. Based on the Efficient Market Hypothesis from Fama's papers of 1965, 1970, and 1976, he 

states in an Efficient capital market, prices fully and instantaneously reflect all available and relevant 

information (Fama 1970, p. 383).  

Three versions of EMH have developed. They are weak form, semi-strong form, and strong form, 

which depend on the level of information that is said to be incorporated into the price of an asset. 

Each form is structured on an alternative view of what type of material is understood to be relevant. 

All three forms advocate the notion that future stock prices are extremely difficult if not impossible 

to predict. (Malkiel 1973).  

Firstly, the market is said to be a weak form of capital market efficiency if the market uses only the 

history of prices and therefore market participants cannot earn excess returns by developing trading 

rules based on historical price patterns. However, since historical data don’t affect the stock price 

changes, it is unlikely that an investor can gain excess returns with forecasting. This phenomenon is 

commonly known as the Random Walk Theory, where the stock price can go up, down or stay the 

same with the same probability. Under the semi-strong form of efficiency, prices fully incorporate all 
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public information such as announcements of stock splits, annual reports, and new security issues, 

along with the historical history of prices.  

Finally, a strong form market is one in which any investor or group have monopolistic access to any 

information relevant for the formation of prices that have recently appeared, which basically 

illustrates that individuals with inside information could not earn abnormal returns from their 

knowledge since it has already been incorporated into the market price (Fama 1965). Based on 

(Spremann 2006, p. 159) and from other numerous empirical studies, we see that in first world 

countries there is a semi-strong form of an efficient market hypothesis, which is based on the perfect 

markets assumption. 

As Copeland, Weston & Shastri (2004) list, the four conditions for perfect markets are: 

1. There is perfect market competition (i.e., all market participants are price takers) 

2. Markets are informationally efficient (i.e., information is costless and received simultaneously 

by all market participants) 

3. Markets are frictionless (i.e., no transaction costs, taxes, or any kind of regulation, all assets 

are divisible and marketable) 

4. All markets participants are rational and maximize their expected utility.  

Capital market efficiency is much less restrictive than the notion of perfect markets. Which as stated 

before, in an efficient capital market, prices fully and instantaneously reflect all available and relevant 

information. Hence, we can relax the conditions of a perfect market outlined above. If we relax point 

1 and 3 mentioned by Copeland, Weston & Shastri (2004) in that there isn't a perfect market 

competition or a frictionless market, we can still show that an efficient capital market still exists.  

Copeland, Weston & Shastri (2004) goes on to say that even biased or costly information and market 

participants' irrationalities (e.g., overconfidence or underestimation, bubbles) do not contravene the 

existence of efficient capital markets. Still as Copeland, Weston & Shastri (2004 p. 354) in a confined 

sense state that (ECM) Efficient capital markets impose operational efficiency and prices. 

 

5.3 The link between value relevance and market efficiency 
 

What is the connection between value relevance and market efficiency? In its most basic sense value 

relevance only needs to assume that stock prices follow what Fama pointed out, that prices fully and 

instantaneously reflect all available and relevant information which is similar to market participants 

beliefs. Thus, as Barth, Beaver & Landsman (2001, p 94-95) highlight in their paper, value relevance 
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does not need to assume that equity market values are "true" or unbiased measures of the unobservable 

intrinsic values of the firms' equity.  

As (Spremann 2006, p.159) stated, in first world countries there is a semi strong form of an efficient 

market hypothesis. We can assume that the market efficiency inference relates to which accounting 

information (e.g., such as accrual based measures and cash flow measures) in question showing the 

true basic value. Although as Schriener (2007) further researches, there is a different clarification on 

whether market efficiency is assumed or not. With no existing way on how to analyse whether 

accounting information or share prices applied in a valuation model we cannot generate intrinsic 

values because intrinsic values are undetectable.  

So, for our replication study design, we used the statistical measure of value relevance, when using a 

pricing error model or also referred to as valuation error. By assuming market efficiency, equity 

market values can be set as a benchmark, which Schriener (2007) also carried out, and labelling them 

as true, which will, therefore, exemplify the accounting information measured with error relative to 

the benchmark. The multiples with the smallest measurement error are those with the highest 

valuation accuracy, and vice versa.  

As Schreiner (2007) goes on to state, a small valuation error is associated with high performance. 

Even without acknowledging market efficiency, the results of the empirical study would have a 

practical impact, since they would support determining appropriate market values for privately held 

firms or subsidiaries of publicly traded firms. That is, applying multiples with high valuation accuracy 

gives an impression of how much the market is willing to pay for a certain firm. This is of interest to 

private entities and venture capital firms planning an exit or firms seeking an IPO.  

 

5.4 The Methodology of using single multiples 
Similar to Schreiner (2007), for the first stage of our analysis we followed the traditional one factor 

approach that the common equity 𝑝𝑝i,t
 equityof firm i in year t is proportional to a specific value drive xi,t 

of the firm 

 

(Equation 14) 

𝑝𝑝i,t
 equity=λ�c,t

 equity
· xi,t + 𝑒𝑒𝑖𝑖,𝑡𝑡 
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Where λ�c,t
 

 is the synthetic peer group multiple on the value driver, which is estimated on the basis 

of equivalent multiples observed for the comparable firms c within the peer group, and 𝑒𝑒𝑖𝑖,𝑡𝑡  is the 

valuation error. Schreiner (2007) also uses entity value multiples and so must consider obtaining the 

net debt, however, we are only interested in equity value multiples.  

For the estimation of the synthetic peer group multiple λ�c,t
 

  we rearrange the terms in the above 

equation. We can then estimate the synthetic multiples using the median as an appropriate measure 

of central tendency. However, there are other alternatives as mentioned previously in the paper such 

as the harmonic mean or the fifty-fifty combination of the median and the harmonic mean as proposed 

in the previous section. From other empirical studies and analysis done by Schreiner (2007), we can 

see that median is the most used and delivers superior results compared to the alternatives. To obtain 

a prediction for the value �̂�𝑝i,t
 equity of firm i, we multiply the estimator for the synthetic peer group 

multiple λ�c,t
 

  by the equivalent value driver xi,t of the firm being valued . 

 

(Equation 15) 

�̂�𝑝i,t
 equity=λ�c,t

 equity
· xi,t 

 

We then evaluate the valuation accuracy of the prediction by valuation errors. 

 

(Equation 16) 

𝑒𝑒𝑖𝑖,𝑡𝑡 = �̂�𝑝i,t
 equity − 𝑝𝑝i,t

 equity  

 

To compare the performance of different multiples in terms of valuation accuracy, we examine 

measures of dispersion for the pooled distribution of valuation errors 𝑒𝑒𝑖𝑖,𝑡𝑡 . The key performance 

measures are the median valuation error of observed market values. The second observation that 

differs from Schreiner (2007) is the use of the scaling option, which Schreiner bases off Baker & 

Ruback (1999) and Beatty, Riffe & Thompson (1999), which show that the valuation error is 

approximately proportional to the value. They do this by improving the efficiency by a scaling 

equation of estimating the synthetic peer group multiple. From reading Schreiner (2007) and other 

papers we found that our results were comparable to other papers such as Kaplan & Ruback (1995 & 

1996), Kim & Ritter (1999), Gilson, Hotchkiss & Ruback (2000), Lie & Lie (2002), Liu, Nissim & 

Thomas (2002a and 2005a) and Herrmann & Ritcher (2003). As Schreiner (2007) states this was due 
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to US firms being more comparable then European firms. To ensure reliability we consider additional 

performance indicators such as the Harmonic Mean to serve as a robust test.   

 

5.5 Process of our empirical study 
The process we used was to collect data from Bloomberg was done by collecting share prices, P/E, 

P/OCF and P/D multiples. These were trailing 12 months of the respective variable, which were 

downloaded via Bloomberg excel. 

 

5.5.1 Steps of empirical study  

1. The process we used was to first collect data from Bloomberg using an eleven-year annual 

time-period from 2007-2017 using Bloomberg excel. 

2. We collected the stock price for each company as well as the price to earnings ratio, price to 

operating cash flow ratio and price to dividends ratio.  

3. From here we got the synthetic peer multiple by calculating the median of the price to earnings 

ratio, price to operating cash flow ratio and price to dividends ratio.  

4. We then got the earnings per share, operating cash flow per share, and dividends per share by 

dividing the stock price by the price to earnings ratio, price to operating cash flow ratio and 

price to dividends ratio.  

5. From here we multiple the value driver (i.e., earnings per share, operating cash flow per share 

and dividends per share) by the synthetic peer multiple. Which gives us our valuation price.  

6. We then subtracted the valuation price from the actual stock price to get the median valuation 

error.  

 

5.6 Data and Samples  
Table 1: Sample characteristics and Descriptive statistics of the sample 

5.6.1 Panel A: Sample characteristics 

Underlying index:     Standard and Poor’s 500 

Regional coverage:     United States 

Industry classification used:   Global Industry Classification Standard 

Stocks within the sample:   339 

Time-period Covered:    11 years (2007-2017) 
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5.6.2 Panel B: Descriptive Statistics of the sample  

 Observations 

GICS level 3 industries Earnings Operating 
Cash Flow  Dividends Number of 

Companies 
Energy Equipment & Services 45 45 34 5 
Oil, Gas & Consumable Fuels 262 260 238 25 
Chemicals 142 140 148 14 
Construction Materials 22 22 22 2 
Containers & Packaging 58 58 58 6 
Metals & Mining 32 32 32 3 
Aerospace & Defense 120 120 118 11 
Building Products/space 32 32 33 3 
Construction & Engineering 32 32 11 3 
Electrical Equipment 54 54 54 5 
Industrial Conglomerates 44 44 44 4 
Machinery 128 128 128 12 
Trading Companies & Distributors 32 32 22 3 
Commercial Services & Supplies 44 44 33 4 
Professional Services 38 38 27 4 
Air Freight & Logistics 44 44 44 4 
Airlines 46 46 25 5 
Road & Rail 44 44 39 4 
Health Care Equipment & Supplies 198 198 100 18 
Health Care Providers & Services 172 172 102 16 
Health Care Technology 10 10 - 1 
Biotechnology 72 86 15 8 
Pharmaceuticals 86 86 66 9 
Life Sciences Tools & Services 70 70 22 7 
Banks 190 188 190 18 
Diversified Financial Services 10 10 10 1 
Consumer Finance 40 40 38 5 
Capital Markets 224 222 190 21 
Mortgage Real Estate Investment Trusts  318 332 310 32 
Insurance 222 222 221 23 
Internet Software & Services 50 50 8 5 
IT Services 155 154 120 16 
Software 168 168 55 16 
Communications Equipment 42 42 22 4 
Technology Hardware, Storage & Peripherals 62 62 52 7 
Semiconductors & Semiconductor 
Equipment 132 134 100 15 
     
Number of Observations 3440 3461 2731 339 
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Panel A presents the characteristics of the US sample. From the 505 Stock’s we excluded GICS 

Sectors Consumer Discretionary, Consumer Staples, Utilities and Tele-communications due to time 

constraints.  

Panel B consists of the analysis results of the pooled sample of annual data from 2007 to 2017. Annual 

accounting numbers are at end of December each year. Negative numbers are excluded.  

 

From Table 1 our sample characteristics and descriptive statistics, 339 stocks were used to analysis 

the most important industries and materials in the US industry. We used eleven years as our time-

period. As much analysis had been done prior to these years, we wanted to collect as much results as 

possible in order to answer our research questions. 

 

5.6.3 Why we used the US market  

Most valuation accuracy studies have been done using the US market, where we found a study, 

(Schreiner 2007) which had a recent time-period for analysing the US market. Also according to 

Herrmann & Richter (2003) the relative performance advantage of U.S markets can be due to a higher 

degree of capital efficiency in the US than anywhere else in the world. Thus, we can compare our 

results to previous papers, such as Kang (2016) paper, and see if accrual flow multiples have lost 

value relevance in comparison to cash flow multiples. 

 

5.6.4 Why particular Sector’s  

Based on the previous results we felt that it would be interesting to see if for some sectors our results 

were more accurate than others and why is that the case, based on Schreiner (2007) criteria of 

identification of comparable firms. From the GICS classification sector system we picked the 

following key Sectors: Energy, Industries, Health Care, Financials and Information Technology and 

also the Materials industry to help answer our research question. 

 

 

Our choice of Sectors for this thesis was based on Schreiner's similar analysis of using the five most 

important industries so that we could have comparable results. We also included Materials as they 

"are indispensable for day-to-day life in modern society and used as basic building blocks in different 
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industries" Anklekar (2017). They added more observations and more comparable companies in our 

study so we could compare our results to Schreiner's study.  

 

As of 31/12/2017, the Informational Technology Industry was 23.78% of the S&P 500 sector 

weightings. Followed by Financials Industry, which was 17.68%. In Financials, we also included the 

Real Estate Sector as prior to 31st August 2016 Real Estate was included in Financials. Health Care 

Industry weighting was 13.78%. Energy, Industrials, and Materials Sectors were weighted at 6.08% 

10.27% and 2.99% respectively. We excluded the Materials Industry in specific sector analysis, due 

to its small weighting in the S&P 500 sector index and based  Schreiner’s (2007) paper it was 

excluded. Overall, however, it was included in our overall conclusion to the first research question. 

With this knowledge, we are analyzing 75% (74.58%) of the S&P 500 Sector based on weight.  

 

5.6.5 Why Bloomberg 

Our data for our analysis was collected using Bloomberg, which we felt was the most efficient and 

effective method for collecting our data. Bloomberg L.P. can extract the information via tables, 

graphs into excel. This is indispensable when doing research on all kinds of securities. There is 'also 

a million software’s inbuilt functions that help to tweak that data or information into all shapes and 

forms'. (Schmid, 2015)  

 

5.6.6 Limitation: Bloomberg 

We possibly could have picked a database system, which concentrated more on historical data such 

as Wharton research and database system. But with the tight time constraints of this project, 

incorporating time required to look through and research financial statements and balance sheets like 

(Kang, 2016), it would have proved too time consuming within the limited timeframe and deadline 

we had.   

A criticism of Bloomberg was the user-accessibility of the program, which was very poor even though 

the abstracted information from the database was brilliant. The usage of the database was deplorable, 

and help was often required on each step in finding information. Although Bloomberg is a very 

expensive software the computers located in the Copenhagen Business School library didn’t work or 

were painfully slow.  
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5.6.7 Why S&P 500 

For our study, we felt the S&P 500 was the best index to use. We chose the S&P 500 which is widely 

regarded as the best gauge of large-cap U.S. equities, with over 7.8 trillion dollars benchmarked to 

the index and assets comprising approximately of 2.2 trillion dollars in total as of May 31, 2017, in 

the US market. The index includes 500 leading companies and captures approximately 80% coverage 

of available market capitalization, which we felt would reflect a large portion of the market of each 

sector.  The S&P 500 ~ (S&P 500 Dow Jones Indices, 2017), was the first U.S. market-cap-weighted 

stock market index and created in 1957, which showed we could use available historical data. The 

world-renowned index includes 500 of the top companies in leading industries of the U.S economy, 

which allowed us to analyse companies of the same region. 

 

5.6.8 Methodology of S&P 500 

The Methodology construction of the S&P 500 consist of all U.S. companies having a market cap of 

6.1 billion or greater as of (March 10th 2017), and must have at least 50% of shares outstanding, 

available for trading (S&P 500 Dow Jones Indices, 2018). This methodology helped us establish a 

control variable, which was large companies. The S&P is an efficient model as not only does it have 

similar industries in size but also deals with a singular market so there are no accounting differences. 

 

5.6.9 Limitation: S & P 500 

There is a limitation of the S&P 500, as the underlying indices of the study. Although it covers a 

significant majority of the total market capitalization in Western Europe and the U.S., the number of 

stocks is limited to only 500. 

Classifying and using only single large cap stocks, the sample entirely excludes small and medium 

cap stocks. Furthermore, countries in Western Europe and the U.S. represent developed equity 

markets as opposed to many countries in emerging markets. Therefore, it is questionable, if the results 

can be directly transferred to small caps and emerging markets. 

  

5.6.10 Why GICS Sector Classification 

 

With globalization, industry sectors increasingly reflect dynamic interactions across world markets. 

To interpret the complexity and pace of industry movements, a consistent and comprehensive global 

industry classification standard is critical. In 1999, MSCI and Standard & Poor’s developed the 
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Global Industry Classification Standard (GICS), seeking to offer an efficiency investment tool to 

capture the breadth, depth, and evolution of industry sectors. The GICS system is comprehensive and 

precise. The classification system is comprised of more than 43,000 companies and over 51,000 

securities across 127 markets globally, covering approximately 95% of the world’s equity market 

capitalization. Universal standardized industry definitions are applied to companies globally. The 

structure is reliable since it precisely reflects the current state of industries in the global investment 

markets. The comprehensive classification consists of four levels of analysis, ranging from the most 

general sector to the most specific sub-industry. The evolutionary annual reviews are conducted to 

ensure that classifications remain accurate and fully reflective of the changing global economy. 

 

Company classifications are regularly reviewed and maintained. Specialized teams from two major 

index providers - MSCI and Standard & Poor’s, have defined robust review procedures, refined over 

nearly 15 years. The review process includes daily monitoring for corporate actions that may change 

a company’s classification and an annual review to capture changes in a company’s business activity. 

Additionally, consultations are held with market participants to ensure the capture of accurate and 

relevant changes in industry trends. 

Figure 3: GICS Hierarchical Industry Classification System 

 

  
 

Source: MSCI.com 
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Legend: GICS = Global Industry Classification System, Sectors = Level 1, Industry Groups = Level 

2, Industries = Level 3 and Sub Industries = Level 4. 

 

5.6.11 Methodology of GICS 

GICS is a four-tiered, hierarchical industry classification system. It consists of 11 sectors, 24 industry 

groups, 67 industries and 156 sub-industries. The GICS methodology is widely accepted as an 

industry analytical framework for investment research, portfolio management, and asset allocation. 

Companies are classified quantitatively and qualitatively. Each company is assigned a single GICS 

classification at the sub-industry level, according to its principal business activity. MSCI and Standard 

& Poor’s use revenues as a key factor in determining a firm’s principal business activity. 

 

5.6.12 Why Level 3 Industry code  

As Schreiner (2007) states in his results, the industry fineness of analyzing companies is extremely 

crucial on the accuracy of the multiple valuation method. Although previously mentioned, the GICS 

composed by Standard and Poor's, was the most fitting compared to the ICB classification system, 

based on Schreiner's European sample.  

 

Figure 4: Performance of Multiples depending on Industry Fineness 

 
Source: Schreiner (2007, p.112)  

Note: The 3 bars indicate first, second and third ranks of 1-digit, 2-digit and 3-digit industry codes 

based on pairwise performance evaluations from Schreiner’s results. 

Legend: 1 Digit = Level 1, 2 Digit = Level 2 and 3 Digit = Level 3 
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Based on Figure 4, Schreiner tests what level of sectors was the most accurate. Schreiner finds similar 

results from Alford (1992), based on SIC codes that the valuation accuracy improves significantly, 

as the definition of an industry is narrowed from Level 1 (1-digit codes) & Level 2 (2-digit codes) 

industry codes, to Level 3 (3-digit codes) industry code. Much of the improvement of Schreiner's 

analysis is found with Level 3 Industry codes. We primarily focus on using Level 3 code 

classifications.  

 

5.6.13 The Sample Criteria  

The criteria we used for selecting are comparable firms were: ~  

1. Companies that where in the S&P 500 which had a market capitalization of over 6.1 billion 

dollars. 

2. Industries from the GICS Industry level 3 Classification. 

3. Yearly values finishing at year end 31/12. 

4. From the time-period 2007-2017. 

5. Disregarding any figures that were N/A or 0 in calculations. 

6. Disregarding, any dividends per share that equaled 1 was also left out for the fairness of the 

study.  

 

Based on Schreiner (2007), who stated that the ICB that level 2 and level 3 industry classifications 

worked best, is due to the number of similar industries that are being compared. We carried out a 

similar version only on GICS indices. The time-period 2007-2017 was used because it hadn't been 

used before with previous research based on Liu et al (2006) and Schreiner (2007) only basing their 

figures on figures prior to 2007. It was also based on information from Bloomberg, which was easier 

to obtain and to further investigate our research question as Kang (2016) states that post 1990 the 

price earnings ratio loses value relevance. Since we are doing a replication study of Schreiner (2007), 

we chose an eleven-year time-period as he uses a similar ten-year time-period, so we could see if his 

results are still relevant. 

 

Concluding comments: From the design of our Study, we explained the importance of Value 

relevance going in-depth with how we define, interpret and implement value relevance in our study. 

We also explain Efficient Market Hypothesis, Market Efficiency and the link between value relevance 
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and market efficiency. We then delve deeper into our methodology of using single multiples and our 

use of statistical measure’s such as the Median and Harmonic Mean. The steps of the empirical study 

are also highlighted where we found supporting information on why we use certain data in our 

empirical study such as; the US market, Bloomberg data software, the particular sectors such as 

(Health Care and Information Technology etc.), S&P 500, GICS Sector Classification and Level 3 

Industry codes. We explain the sample criteria used in the design of our empirical study. 
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Chapter 6: Empirical Results 

Introductory comments: the main empirical findings are presented here. The findings are displayed 

within five (5) sections to address the research questions. These relate to (1.Energy; (2. Industrials; 

(3. Health Care; (4. Information Technology; and (5. Financials. As well as the analysis of the 

harmonic mean for a robust test in further results and appendix.  

 

Before we started our analysis, our main motivation was understanding the workings of multiples and 

seeing how useful and effective they are, as well as answering our research questions to see  

1) If accrual-based multiples are more value relevant then cash flow multiples 

2) If the size of the peer group has an impact on value relevance  

The lack of prior research done on comprehensive multiples valuation was one of our motivations in 

doing a replication study of Schreiner (2007). We found that his results still hold while using a more 

recent data time-period. We also found that accrual-based multiples are more effective than cash flow 

multiples in valuing companies. This means that the P/E multiple is still relevant when it comes to 

firm valuation, which goes against Kang (2016) stating that the P/E ratio has lost value relevance in 

the past 25 years prior to the 1990’s, as mentioned in his first paper. Furthermore, we also found that 

industry peer groups with more than ten peers have more accurate valuation forecasts. 

Therefore, our replication study has provided us with results that multiples are effective when it 

comes to firm valuation, which will not only contribute to past empirical findings but also support 

Schreiner’s (2007) comprehensive multiples valuation framework. In this ever-changing financial 

landscape, our results are beneficial for analysts and practitioners as it would make their valuation 

process of firms simpler and faster when using multiples rather than fundamental analysis, (for 

example, DCF or RIF). 

Our first research question was: 

1. Do Accrual flow multiples provide more value relevance then Cash flow multiples?   
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Table 2: For each GICS Sector we state whether our results support, not support, or neither, for the 
researched authors that the Accrual based multiple P/E is more value relevant than the Cash flow 

multiple P/OCF 

GICS Sectors 

Schreiner (2007) & Liu 
et al (2002, 2005, 2006): 
Accrual Based multiples 

Kang (2016): Not accrual 
Based Multiples  

Energy Support Not Support 
Industrials Support Not Support 
Information Technology Support Not Support 
Health Care Neither Neither 
Financials Not Support Support 

 

 

Table 3: For each GICS Sector we state whether our results support, not support, or neither, for the 
researched authors that the Accrual based multiple P/E is more value relevant than the Cash flow 

multiple P/D 

GICS Sectors  

Schreiner (2007) & Liu et 
al (2002, 2005, 2006): 

Accrual Based multiples 
Kang (2016): Not accrual 

Based Multiples  
Energy Support Not Support 
Industrials Support Not Support 
Information Technology Support Not Support 
Health Care Support Not Support 
Financials Support Not Support 

 

From our results, based on our usage of single multiples and the valuation error calculations, we found 

that our empirical results supported Schreiner (2007) and Liu et al (2006) in that accrual-based 

multiples, the (price to earnings ratio) were more value relevant then cash flow multiples (price to 

operating cash flow) and (price to dividends). Based on Table 2, in our overall analysis, we found 

that price to earnings ratio was 69.4% more value relevant then cash flow multiples. Based on table 

3, we also found that in our results, the price to earnings was 71.4% more relevant then price to 

dividends. In the Financial Sector, we did find that the cash flow multiple of P/OCF was more value 

relevant than the accrual based multiple of P/E. Which supported Kang (2016) paper stating that the 

P/E ratio has lost value relevance. Liu et al. (2006) do mention that in some industries practitioners 
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like to use cash flow multiples, as they feel that accruals-based multiples can be used to influence 

earnings since there is a discretion based on managers decisions. It could also be based on different 

capital structures having negative results on equity multiples based on Schreiner (2007), or the 

distinction between small and large firms stated by Alford (1992), which can have significant 

contributions. However, Liu et al. (2006) complete results indicate that accrual based multiple of P/E 

outperforms the cash flow multiple of P/OCF and P/D which is supported by our results. 

 

2. Does the size of the peer group have an impact on the accuracy of value relevance?  

 

Table 4: For each GICS Sector we state whether our results support, not support or neither, for the 
researched authors of what peer groups are the most value relevant based on size 

GICS Sectors 

Schreiner (2007) & 
Pereiro (2002): two-ten 

peers 

Palepu, Healy & 
Bernard (2000): 

more than ten peers 
Energy Not Support Support 
Industrials Neither Neither 
Information Technology Not Support Support 
Health Care Neither Neither 
Financials Not Support Support 

 

From results in table 4, we did not find much support for Schreiner (2007) and Pereiro (2002) to 

claims that a peer group of four to eight comparable firms is the ideal size with plus or minus two 

peers still being satisfactory in a valuation of a firm, but anything else being ineffective. We did find 

some support that if the peer group consist's of only one peer then it will not be as effective in 

valuation accuracy. However, we found support for Palepu, Healy & Bernard (2000) claim's, that a 

high number of comparable firms in a peer group results in more precise company valuations because 

idiosyncrasies of companies are more probable to cancel out among each other.  
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6.1 Energy  
6.1.1 Accrual Based multiple P/E compared to Cash Flow multiple P/OCF 

Figure 5: Energy Value Relevance Comparison P/E and P/OCF 

 
 

Table 5: Energy Value Relevance Comparison P/E and P/OCF 

GICS Sector Code GICS Level 3 Industries Earnings 
P/E 

Cash Flow 
P/OCF 

Energy 101010 Energy Equipment & Services -0,759 -2,384 
 101020 Oil, Gas & Consumable Fuels -0,020 0,248 

 

From Figure 5 and Table 5 we can see that for the Energy Sector in both the Energy Equipment & 

Services industry and Oil, Gas & Consumable Fuels industry, the accrual based P/E multiple show 

more value relevance than the cash flow multiple of P/OCF.  So we can conclude that the accrual 

based P/E multiple outperforms the cash flow multiple of P/OCF 100% of the time when it comes to 

valuation forecasting in the Energy Sector of the GICS Industries Level 3 based on our results. 
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6.1.2 Accrual Based multiple P/E compared to Cash Flow multiple P/D  

 

Figure 6: Energy Value Relevance Comparison P/E and P/D 

 
 

 

Table 6: Energy Value Relevance Comparison P/E and P/D 

GICS Sector Code GICS Level 3 Industries  Earnings 
P/E 

Dividends 
P/D 

Energy 101010 Energy Equipment & Services -0,759 14,533 
 101020 Oil, Gas & Consumable Fuels -0,020 -0,825 

 

From Figure 6 and Table 6 we can see that for the Energy Sector in both the Energy Equipment & 

Services industry and Oil, Gas & Consumable Fuels industry, that the accrual-based P/E multiple 

again outperforms the cash flow multiple of P/D.  Therefore, we can conclude that the accrual based 

P/E multiple shows more value relevance than the cash flow multiple of P/D 100% of the time when 

it comes to valuation forecasting in the Energy Sector of the GICS Level 3 Industry based on our 

results. 
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Table 7: For each GICS Industry (level 3) in the Energy Sector we state whether our results support 
or not support the researched authors that the Accrual based multiple P/E is more value relevant 

than the Cash flow multiple P/D 

GICS level 3 Industries 

Schreiner (2007) & Liu et 
al (2002, 2005, 2006): 

Accrual Based multiples 
Kang (2016): Not accrual 

Based Multiples  
Energy Equipment & 
Services  Support Not Support 

Oil, Gas & Consumable 
Fuels  Support Not Support 

 

 

Table 8: For each GICS Industry (level 3) in the Energy Sector we state whether our results support 
or not support the researched authors that the Accrual based multiple P/E is more value relevant 

than the Cash flow multiple P/D 

GICS level 3 Industries 

Schreiner (2007) & Liu et 
al (2002, 2005, 2006): 

Accrual Based multiples 
Kang (2016): Not accrual 

Based Multiples  
Energy Equipment & 
Services  Support Not Support 

Oil, Gas & Consumable 
Fuels  Support Not Support 

  

Concluding remarks: From Table 7 and 8 our results based on GICS level 3 Industries in the Energy 

Sector supported Schreiner (2007) and Liu et al (2006), claiming that accrual based multiples 

outperform cash flow multiples based on value relevance to the stock price. Our results indicated that 

the accrual based-multiple of P/E outperformed the cash flow multiples of P/OCF and P/D in both 

tests 100% of the time.  
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6.1.3 Ideal peer group size of the Energy Sector  

 

Table 9: Number of Peers and Ranking of the Value relevance accuracy of the Energy Sector for 
P/E 

GICS level 3 Industries Number of peers 
Ranking of valuation 
relevance accuracy 

Energy Equipment & Services  5 2 
Oil, Gas & Consumable Fuels  25 1 
 

 

Since the P/E multiple was more accurate we will focus on it, in regards to the number of comparable 

firms in a peer size group. From table 9, the results show that the accuracy prediction of the P/E 

multiple was better for the sector with more comparable peers. Which was the Oil, Gas & 

Consumable Fuels industry. Based on table 9, Oil, Gas & Consumable Fuels has twenty-five 

peers compared to the Energy Equipment & Service industry, which has five peers.  

 

Concluding remarks: In terms of the size of the peer group our results did not support Schreiner 

(2007) and Pereiro (2002) claims that a peer group of four to eight comparable firms is the ideal size 

with plus or minus two peers being satisfactory in a valuation of a firm and anything else being 

ineffective. Instead, our results supported Palepu, Healy & Bernard 2000 claim that a high number of 

comparable firms in a peer group results in precise company valuations. 

 

6.2 Industrials 

6.2.1 Accrual Based multiple P/E compared to Cash Flow multiple P/OCF 
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Figure 7: Industrial Value Relevance Comparison P/E and P/OCF 
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Table 10: Industrials Value Relevance Comparison P/E and P/OCF 

GICS Sector Code GICS Level 3 industries Earnings 
P/E 

Cash Flow 
P/OCF 

Industrials 201010 Aerospace & Defense 0,594 -2,310 
 201020 Building Products/space 0,235 0,394 
 201030 Construction & Engineering 1,186 0,122 
 201040 Electrical Equipment 0,066 -0,855 
 201050 Industrial Conglomerates -0,092 -0,226 
 201060 Machinery -0,017 -0,025 

 201070 
Trading Companies & 
Distributors 2,422 -11,816 

 202010 
Commercial Services & 
Supplies 0,129 -0,045 

 202020 Professional Services 0,227 0,251 
 203010 Air Freight & Logistics -0,028 -0,290 
 203020 Airlines -0,009 0,023 
 203040 Road & Rail 0,133 0,075 

 

 

From Figure 7 and Table 10 we can see that for the Industrials Sector the accrual based P/E multiples 

outperforms the cash flow multiple of P/OCF in the following industries: Aerospace & Defense, 

Building Products/space, Electrical Equipment, Industrial Conglomerates, Machinery, Trading 

Companies & Distributors, Professional Services, Air Fright & Logistics, and Airlines. The cash flow 

multiples of P/OCF outperform the accrual P/E multiple in the following industries: Construction & 

Engineering, Commercial Service & Supplies, and Road & Rail. So we can conclude that the accrual 

based P/E multiples outperforms the cash flow multiple of P/OCF 75% of the time when it comes to 

valuation forecasting in the Industrials Sector. 

 

 

6.2.2 Accrual Based multiple P/E compared to Cash Flow multiple P/D 
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Figure 8: Industrials Value Relevance Comparison P/E and P/D 
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Table 11: Industrials Value Relevance Comparison P/E and P/D 

GICS Sector Code GICS Level 3 industries Earnings 
P/E 

Dividends 
P/D 

Industrials 201010 Aerospace & Defense 0,594 0,535 
 201020 Building Products/space 0,235 -5,920 
 201030 Construction & Engineering 1,186 15,727 
 201040 Electrical Equipment 0,066 0,165 
 201050 Industrial Conglomerates -0,092 0,002 
 201060 Machinery -0,017 0,005 
 201070 Trading Companies & Distributors 2,422 11,249 
 202010 Commercial Services & Supplies 0,129 -11,770 
 202020 Professional Services 0,227 -0,105 
 203010 Air Freight & Logistics -0,028 -0,040 
 203020 Airlines -0,009 20,911 
 203040 Road & Rail 0,133 6,524 

 

 

From Figure 8 and Table 11 we can see that for the Industrials Sector, the accrual based P/E multiple 

outperforms the cash flow multiple of P/D in the following industries: Building Products/space, 

Construction & Engineering, Electrical Equipment, Trading Companies & Distributors, Commercial 

Service & Supplies, Air Fright & Logistics, Airlines, and Road & Rail industries. The cash flow 

multiple of P/D outperforms the accrual P/E multiple in the following industries: Aerospace & 

Defense, Industrial Conglomerates, Machinery, and Professional Services. So we can conclude that 

the accrual based P/E multiple outperforms the cash flow multiple of P/D 66.7% of the time when it 

comes to valuation forecasting in the Industrials Sector. 

 

Table 12: For each GICS Industry (level 3) in the Industrials Sector we state whether our results 
support or not support, the researched authors that the Accrual based multiple P/E is more value 

relevant than the Cash flow multiple P/OCF 

GICS level 3 Industries 

Schreiner (2007) & Liu 
et al (2002, 2005, 2006): 
Accrual Based multiples 

Kang (2016): Not accrual 
Based Multiples  

Aerospace & Defence  Support Not Support 
Building Products/space  Support Not Support 
Construction & 
Engineering  Not Support Support 
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Electrical Equipment  Support Not Support 
Industrial 
Conglomerates  Support Not Support 

Machinery  Support Not Support 
Trading Companies & 
Distributors  Support Not Support 

Commercial Services & 
Supplies  Not Support Support 

Professional Services  Support Not Support 
Air Freight & Logistics  Support Not Support 
Airlines  Support Not Support 
Road & Rail  No Support Support 
 
   

 

 

Table 13: For each GICS Industry (level 3) in the Industrials Sector we state whether our results 
support or not support the researched authors that the Accrual based multiple P/E is more value 

relevant than the Cash flow multiple P/D 

GICS level 3 Industries 

Schreiner (2007) & Liu 
et al (2002, 2005, 2006): 
Accrual Based multiples 

Kang (2016): Not accrual 
Based Multiples 

Aerospace & Defence  Not Support Support 
Building Products/space  Support Not Support 
Construction & 
Engineering  Support Not Support 

Electrical Equipment  Support Not Support 
Industrial 
Conglomerates  Not Support Support 

Machinery  Not Support Support 
Trading Companies & 
Distributors  Support Not Support 

Commercial Services & 
Supplies  Support Not Support 

Professional Services  Not Support Support 
Air Freight & Logistics  Support Not Support 
Airlines  Support Not Support 
Road & Rail  Support Not Support 

 

Concluding remarks: Based on table 12 and 13 we found that our results for the Industrial level 3 

industries supported Schreiner (2007) and Liu et al (2006) claiming that accrual based multiples 
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outperform cash flow multiples. Our results indicated that the P/E multiple is more accurate relatively 

to the P/OCF multiple (75%) than to the P/D multiple (66.7%). 

 

6.2.3 Ideal peer group size of the Industrials Sector 

 

 

Table 14: Number of Peers and Ranking of the Value relevance accuracy of the Industrials Sector 

GICS level 3 Industries Number of peers 
Ranking of valuation 
relevance accuracy 

Aerospace & Defence  11 10 
Building Products/space  3 9 
Construction & Engineering  3 11 
Electrical Equipment  5 4 
Industrial Conglomerates  4 5 
Machinery  12 2 
Trading Companies & Distributors  3 12 
Commercial Services & Supplies  4 6 
Professional Services  4 8 
Air Freight & Logistics  4 3 
Airlines  5 1 
Road & Rail  4 7 
 

Since the P/E multiple was more accurate we will focus on it in regards to the number of comparable 

firms in a peer size group, with the results being somewhat mixed. Based on Table 14 the Machinery 

industry was the second most precise industry when it came to valuation accuracy, with five peers. 

While the Aerospace & Defense was the third-worst performing industry, with eleven peers. In fact, 

the worst performing industry for the P/E multiple was Construction & Engineering and Trading 

Companies & Distributors with three and three peers respectively. 

 

Concluding remarks: In terms of the size of the peer group our results are mixed in supporting 

Schreiner (2007) and Pereiro (2002) claims that a peer group of four to eight comparable firms is the 

ideal size with plus or minus two peers still being satisfactory in valuation of a firm, but anything else 

being ineffective. Our results are mixed in supporting Palepu, Healy & Bernard (2000), claiming that 

a high number of comparable firms in a peer group results in precise company valuations.  
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6.3 Information Technology 

6.3.1 Accrual based multiple P/E compared to Cash Flow multiple P/OCF 

 

 

Figure 9: Information Technology Value Relevance Comparison P/E and P/OCF 

 
 

 

 

Table 15: Information Technology Value Relevance Comparison P/E and P/OCF 

GICS Sector Code GICS Level 3 industries  Earnings 
P/E 

Cash Flow 
P/OCF 

Information 
Technology 451010 Internet Software & Services 0,047 0,673 

 451020 IT Services -0,011 -0,181 
 451030 Software -0,001 -0,173 
 452010 Communications Equipment -0,055 0,245 

 452020 
Technology Hardware, Storage 
& Peripherals -1,425 -0,165 

 453010 
Semiconductors & 
Semiconductor Equipment 0,018 0,053 

 

 

From Figure 9 and Table 15 we can see that for the Information Technology sector, the accrual-based 

P/E multiple outperforms the cash flow multiple of P/OCF in the following industries: Internet 
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Software & Services, IT Services, Software, Communications Equipment, and Semiconductors & 

Semiconductor Equipment. The cash flow multiple of P/OCF outperforms the accrual P/E multiple 

in the Technology Hardware, Storage & Peripherals industries. Therefore we concluded that the 

accrual based P/E multiple outperforms the cash flow multiple of P/OCF 83% of the time when it 

comes to valuation forecasting within the Information Technology sector. 

 

6.3.2 Accrual Based multiple P/E compared to Cash Flow multiple P/D 

 

Figure 10: Information Technology Value Relevance Comparison P/E and P/D 

 
  

Table 16: Information Technology Value Relevance Comparison P/E and P/D 

GICS Sector Code GICS Level 3 industries  Earnings 
P/E 

Dividends 
P/D 

Information 
Technology 451010 

Internet Software & 
Services 0,047 15,893 

 451020 IT Services -0,011 9,885 
 451030 Software -0,001 -1,563 

 452010 
Communications 
Equipment -0,055 -0,058 
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 452020 
Technology Hardware, 
Storage & Peripherals -1,425 0,084 

 453010 
Semiconductors & 
Semiconductor Equipment 0,018 9,765 

 

 

From Figure 10 and Table 16, we can see that for the Information industry the accrual based P/E 

multiple outperforms the cash flow multiple of P/D in the following industries: Internet Software & 

Services, IT Services, Software, Communications Equipment, and Semiconductors & Semiconductor 

Equipment. The cash flow multiple of P/D out performs the accrual P/E multiple in the Technology 

Hardware, Storage & Peripherals industry. So, we can conclude that the accrual based P/E multiple 

outperforms the cash flow multiple of P/D 83% of the time when it comes to valuation forecasting in 

the Information Technology industry.  

 

 

Table 17: For each GICS Industry (level 3) in the Information Technology Sector we state whether 
our results support or not support the researched authors that the Accrual based multiple P/E is more 

value relevant than the Cash flow multiple P/OCF 

GICS level 3 Industries 

Schreiner (2007) & Liu 
et al (2002, 2005, 2006): 
Accrual Based multiples 

Kang (2016): Not accrual 
Based Multiples  

Internet Software & 
Services  Support Not Support 

IT Services  Support Not Support 
Software  Support Not Support 
Communications 
Equipment  Support Not Support 

Technology Hardware, 
Storage & Peripherals  Not Support Support 

Semiconductors & 
Semiconductor 
Equipment  

Support Not Support 
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Table 18: For each GICS Industry (level 3) in the Information Technology Sector we state whether 
our results support or not support the researched authors that the Accrual based multiple P/E is more 

value relevant than the Cash flow multiple P/D 

GICS level 3 Industries 

Schreiner (2007) & Liu et 
al (2002, 2005, 2006): 

Accrual Based multiples 
Kang (2016): Not accrual 

Based Multiples  
Internet Software & 
Services  Support Not Support 

IT Services  Support Not Support 
Software  Support Not Support 
Communications 
Equipment  Support Not Support 

Technology Hardware, 
Storage & Peripherals  Not Support Support 

Semiconductors & 
Semiconductor 
Equipment  

Support Not Support 

 

Concluding remarks: From Table 17 and 18 based on Information Technology level 3 industries, 

we found that our results supported Schreiner (2007) and Liu et al (2006) claims that accrual-based 

multiples outperform cash flow multiples. Our results indicated that the accrual based-multiple of P/E 

outperformed the cash flow multiples of P/OCF and P/D in both tests 83% of the time. 

 

 

6.3.3 Ideal peer group size of the Information Technology Sector 

 

Table 19: Number of Peers and Ranking of the Value relevance accuracy in the Information 
Technology Sector 

GICS level 3 Industries Number of peers 
Ranking of valuation 
relevance accuracy 

Internet Software & Services  5 4 

IT Services  16 2 
Software  16 1 
Communications Equipment  4 5 
Technology Hardware, Storage & 
Peripherals  7 6 

Semiconductors & Semiconductor 
Equipment  15 3 
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Since the P/E multiple was more accurate we will focus on it in regards to the number of comparable 

firms in a peer size group. From Table 19 the results show that the accuracy prediction of the P/E 

multiple was better for the industries with more comparable peers. Based on Table 19 the three 

industries that had more than ten peers were IT Services, Software, Semiconductors & Semiconductor 

Equipment, which has sixteen, sixteen, and fifteen peers respectively. However, these three industries 

were the most precise when it came to valuation accuracy, while the worst performing sector was 

Technology Hardware, Storage & Peripherals with seven peers respectively.  

 

Concluding remarks: In terms of the size of the peer group, our results are not supporting Schreiner 

(2007) and Pereiro (2002) claims that a peer group of four to eight comparable firms is the ideal size 

with plus or minus two peers still being satisfactory in valuation of a firm, but anything else being 

ineffective. Instead, our results support Palepu, Healy & Bernard 2000 claim that a high number of 

comparable firms in a peer group results in precise company valuations.  

 

6.4 Health care 

6.4.1 Accrual Based multiple P/E compared to Cash Flow multiple P/OCF 

 

Figure 11: Health Care Value Relevance Comparison P/E and P/OCF 
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Table 20: Health Care Value Relevance Comparison P/E and P/OCF 

GICS Sector Code GICS Level 3 industries  Earnings 
P/E 

Cash Flow 
P/OCF 

Health Care 351010 
Health Care Equipment & 
Supplies 0,096 0,044 

 351020 
Health Care Providers & 
Services 0,002 -0,001 

 351030 Health Care Technology -0,073 -0,911 
 352010 Biotechnology -0,154 1,396 
 352020 Pharmaceuticals -0,133 -0,043 
 352030 Life Sciences Tools & Services -0,066 -0,348 

 

From Figure 11 and Table 20, we can see that for the Health Care sector the accrual based P/E multiple 

outperforms the cash flow multiple of P/OCF in the following industries: Health Care Technology, 

Biotechnology, Life Sciences Tools & Services. The cash flow multiple of P/OCF out performs the 

accrual P/E multiple in the following industries: Health Care Equipment & Supplies, Health Care 

Providers & Services, and Pharmaceuticals. So we can conclude that the accrual based P/E multiple 

does not outperform or underperform the cash based multiple of P/OCF, since it was a 50% split 

among the two multiples when it comes to valuation forecasting in the Health Care sector. 

 

6.4.2 Accrual Based multiple P/E compared to Cash Flow multiple P/D 
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Figure 12: Health Care Value Relevance Comparison P/E and P/D 

 
 

 

Table 21: Health Care Value Relevance Comparison P/E and P/D 

GICS Sector Code GICS Level 3 industries  Earnings 
P/E 

Dividends 
P/D 

Health Care 351010 
Health Care Equipment & 
Supplies 0,096 5,169 

 351020 
Health Care Providers & 
Services 0,002 7,539 

 352010 Biotechnology -0,154 17,486 
 352020 Pharmaceuticals -0,133 7,149 

 352030 
Life Sciences Tools & 
Services -0,066 -16,799 

 

From Figure 12 and Table 21, we can see that for the Health Care Sector the accrual based P/E 

multiple outperforms the cash flow multiple of P/OCF in all of the following industries: Health Care 

Equipment & Supplies, Health Care Providers & Services, Biotechnology, Pharmaceuticals, and Life 

Sciences Tools & Services. The cash flow multiple of P/D does not outperform the accrual P/E 

multiple in any industries. So, we can conclude that the accrual based P/E multiple outperforms the 

cash flow multiple of P/D 100% of the time when it comes to valuation forecasting in the Health Care 

Sector.  
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Table 22: For each GICS Industry (level 3) in the Health Care Sector we state whether our results 
support or not support the researched authors that the Accrual based multiple P/E is more value 

relevant than the Cash flow multiple P/OCF 

GICS level 3 Industries 

Schreiner (2007) & Liu 
et al (2002, 2005, 2006): 
Accrual Based multiples 

Kang (2016): Not accrual 
Based Multiples  

Health Care Equipment 
& Supplies  Not Support Support 

Health Care Providers & 
Services  Not Support Support 

Health Care Technology  Support Not Support 
Biotechnology  Support Not Support 
Pharmaceuticals  Not Support Support 
Life Sciences Tools & 
Services  Support Not Support 

   

   

 

Table 23: For each GICS Industry (level 3) in the Health Care Sector we state whether our support 
or not support the researched authors that the Accrual based multiple P/E is more value relevant 

than the Cash flow multiple P/D 

GICS level 3 Industries 

Schreiner (2007) & Liu et 
al (2002, 2005, 2006): 

Accrual Based multiples 
Kang (2016): Not accrual 

Based Multiples  
Health Care Equipment & 
Supplies  Not Support Support 

Health Care Providers & 
Services  Not Support Support 

Health Care Technology  Not Support Support 
Biotechnology  Not Support Support 
Pharmaceuticals  Not Support Support 
Life Sciences Tools & 
Services  Not Support Support 

 

Concluding remarks: From Table 22 and 23 based on Health Care level 3 industry code we found 

that our results, for the most part, supported Schreiner (2007) and Liu et al (2006) claims that 

accrual-based multiples outperform cash flow multiples. Our results indicated that the accrual based 

P/E multiple and the cash flow multiple of P/OCF, were equally effective in valuation forecasting in 
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the Health Care sector. But our results also indicated that the accrual based-multiple of P/E 

outperformed the cash flow multiples P/D 100% of the time. 

 

6.4.3 Ideal peer group size of the Health Care Sector 

 

Table 24: Number of Peers and Ranking of the Value relevance accuracy in the Health Care Sector 
P/E 

GICS level 3 Industries Number of peers 
Ranking of valuation 
relevance accuracy 

Health Care Equipment & Supplies  18 4 
Health Care Providers & Services  16 1 
Health Care Technology  1 3 
Biotechnology  8 6 
Pharmaceuticals  9 5 
Life Sciences Tools & Services  7 2 
 

 

 

Table 25: Number of Peers and Ranking of the Value relevance accuracy in the Health Care Sector 
P/OCF 

GICS level 3 Industries Number of peers 
Ranking of valuation 
relevance accuracy 

Health Care Equipment & Supplies  18 3 
Health Care Providers & Services  16 1 

Health Care Technology  1 5 

Biotechnology  8 6 
Pharmaceuticals  9 2 

Life Sciences Tools & Services  7 4 

 

Since the P/E multiple and P/OCF multiples were equally accurate, we will focus on both in regards 

to the number of comparable firms in a peer size group. The results show that the accuracy prediction 

of the P/E multiples was good for the most part for industries with more comparable peers. Based on 

Table 24 the two industries that had more than ten peers, were Health Care Equipment & Supplies 

and Health Care Providers & Services, which had eighteen and sixteen peers respectively. The Health 
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Care Equipment & Supplies industries was the third-worst performing industries while Health Care 

Providers & Services was the best performing industries. While the two worst performing industry in 

accuracy prediction of the P/E multiple was Biotechnology and Pharmaceuticals with eight and nine 

peers respectively. The Health Care Technology industry with one peer was the third best performing 

industry.  

 

From Table 25, the results show that the accuracy prediction of the P/OCF multiples was good for 

the most part for an industry with more comparable peers was also good for the most part for 

industries with more comparable peers. The two industries that had more than ten peers were Health 

Care Equipment & Supplies and Health Care Providers & Services, which had eighteen and sixteen 

peers respectively. The Health Care Equipment & Supplies industry was the third-best performing 

industry while Health Care Providers & Services was the best performing industry. The two worst 

performing industries in accuracy prediction of the P/OCF multiple was Biotechnology and Life 

Sciences Tools & Services with eight and seven peers respectively.  

 

Concluding remarks: In terms of the size of the peer group our results are mixed in supporting 

Schreiner (2007) and Pereiro (2002) claims that a peer group of four to eight comparable firms is the 

ideal size with plus or minus two peers still being satisfactory in valuation of a firm, but anything else 

being ineffective. However, we do find some support that if the peer group consist's of only one peer 

then it will not be as effective in valuation accuracy. Our results are mixed in supporting Palepu, 

Healy & Bernard (2000) claim that a high number of comparable firms in a peer group results in 

precise company valuations.  

 

6.5 Financials 

6.5.1 Accrual Based multiple P/E compared to Cash Flow multiple P/OCF 
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Figure 13: Financial Value Relevance Comparison P/E and P/OCF 

 
 

 

Table 26: Financial Value Relevance Comparison P/E and P/OCF 

GICS Sector Code GICS Level 3 industries Earnings 
P/E 

Cash Flow 
P/OCF 

Financials 401010 Banks -0,088 -0,270 
 402010 Diversified Financial Services 0,701 -0,745 
 402020 Consumer Finance -0,752 -0,317 
 402030 Capital Markets 0,128 0,015 

 
402040 

Mortgage Real Estate 
Investment  
Trusts (REITs) 0,356 0,057 

 403010 Insurance -0,321 0,172 
 

From Figure 13 and Table 26 we can see from our results, that for the Financials Sector the accrual-

based P/E multiple outperforms in the following industries: Banks and Diversified Financial Services. 

The cash flow multiple of P/OCF out performs the accrual P/E multiple in the following industries: 

Consumer Finance, Capital Markets, Mortgage Real Estate Investment trusts (REITs), and Insurance. 

Therefore, we can conclude that the cash based P/OCF multiple outperforms the Accrual-based 

multiple of P/E 66.7% of the time when it comes to valuation forecasting in the Financials Sector. 
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6.5.2 Accrual Based multiple P/E compared to Cash Flow multiple P/D 

 

Figure 14: Financial Value Relevance Comparison P/E and P/D 

 
 

 

Table 27: Financial Value Relevance Comparison P/E and P/D 

GICS Sector Code GICS Level 3 industries Earnings 
P/E 

Dividends 
P/D 

Financials 401010 Banks -0,088 -0,109 
 402010 Diversified Financial Services 0,701 0,411 
 402020 Consumer Finance -0,752 2,887 
 402030 Capital Markets 0,128 3,267 

 402040 

Mortgage Real Estate 
Investment  
Trusts (REITs) 0,356 0,869 

 403010 Insurance -0,321 0,098 
 

From figure 14 and table 27 based on our results we can see that for the Financials Sector, the accrual-

based P/E multiple outperforms the cash flow multiple of P/D in all of the following industries: Banks, 

Consumer Finance, Capital Markets, Mortgage Real Estate Investment trusts (REITs), and Insurance. 

The cash flow multiple of P/D out performs the accrual P/E multiple in the Diversified Financial 

Services and Insurance industries. So we can conclude that the accrual based P/E multiple 
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outperforms the cash flow multiple of P/D 66,7% of the time when it comes to valuation forecasting 

in the Financials Sector. 

 

Table 28 For each GICS Industry (level 3) in the Financial Sector we state whether our results 
support or not support the researched authors that the Accrual based multiple P/E is more value 

relevant than the Cash flow multiple P/OCF 

GICS level 3 Industries 

Schreiner (2007) & Liu et 
al (2002, 2005, 2006): 

Accrual Based multiples 
Kang (2016): Not accrual 

Based Multiples  
Banks  Support Not Support 
Diversified Financial 
Services  Support Not Support 

Consumer Finance  Not Support Support 
Capital Markets  Not Support Support 
Mortgage Real Estate 
Investment Trusts 
(REITs)  

Not Support Support 

Insurance  Not Support Support 
 

 

 

Table 29: For each GICS Industry (level 3) in the Financial Sectors we state whether our results 
support or not support the researched authors that the Accrual based multiple P/E is more value 

relevant than the Cash flow multiple P/D 

GICS level 3 Industries 

Schreiner (2007) & Liu 
et al (2002, 2005, 2006): 
Accrual Based multiples 

Kang (2016): Not accrual 
Based Multiples  

Banks  Support Not Support 
Diversified Financial 
Services  Not Support Support 

Consumer Finance  Support Not Support 
Capital Markets  Support Not Support 
Mortgage Real Estate 
Investment Trusts (REITs)  Support Not Support 

Insurance  Not Support  Support 
 

Concluding remarks: From table 28 and 29 based on Financials level 3 industry code we found that 

our results were mixed in supporting Schreiner (2007) and Liu et al (2006) claims that accrual based 

multiples outperform cash flow multiples. Our results indicated that the cash flow multiple of P/OCF 
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out-performed the accrual based multiple of P/E 66.7% of the time in valuation forecasting in the 

Financials Sector. This shows support for Kang’s (2016) paper which states the P/E ratio has lost 

value relevance since the 1990’s. However, our results also indicated that the accrual based-multiple 

of p/e outperformed the cash flow multiples P/D 66.7% of the time.  

 

6.5.3 Ideal peer group size of the Financials Sector 

 

 

Table 30: Number of Peers and Ranking of the Value relevance accuracy in the Financials Sector 
P/OCF 

GICS level 3 Industries Number of peers 
Ranking of valuation 
relevance accuracy 

Banks  18 4 
Diversified Financial Services  1 6 
Consumer Finance  5 5 
Capital Markets  21 1 
Mortgage Real Estate Investment Trusts 
(REITs)  32 2 

Insurance  23 3 
 

 

Since the P/OCF multiple was more accurate we will focus on it in regards to the number of 

comparable firms in a peer size group. Based on Table 30 the results show that the accuracy 

prediction of the P/OCF multiple was best with the industries that had more comparable peers. The 

four industries that had more than ten peers, were Banks, Capital Markets, Mortgage Real Estate 

Investment trusts (REITs), and Insurance, which had eighteen, twenty-one, thirty-two, and twenty-

three peers respectively. While the Consumer Finance industry, with five peers, was the second-worst 

performing industry in accuracy prediction of the P/E multiple. The Diversified Financial Services 

industry, with one peer, was the worst performing industry. 

Concluding remarks: In terms of the size of the peer group, our results are not supporting Schreiner 

(2007) and Pereiro (2002) claims that a peer group of four to eight comparable firms is the ideal size 

with plus or minus two peers still being satisfactory in valuation of a firm, but anything else being 

ineffective. However, we do find some support that if the peer group consist's of only one peer then 

it will not be as effective in valuation accuracy. We also find results supporting Palepu, Healy & 
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Bernard 2000 claim that a high number of comparable firms in a peer group results in precise 

company valuations.  

 

6.6 Further Results  
Our results from using the harmonic mean, for the most part, produced the same results as when 

using the median. The results can be found in the appendix. In the remainder of this chapter we will 

broadly summarize our findings and then specifically examine sector by sector.  

1. Do Accrual flow multiples provide more value relevance then Cash flow multiples?    

 

Table 31: For each GICS Sector we state whether our results support, not support, or neither, for the 
researched authors that the Accrual based multiple P/E is more value relevant than the Cash flow 

multiple P/OCF based on our harmonic mean robust test 

GICS Sector 

Schreiner (2007) & Liu 
et al (2002, 2005, 2006): 
Accrual Based multiples 

Kang (2016): Not 
accrual Based Multiples  

Energy Not Support Support 
Industrials Support Not Support 
Information Technology Support Not Support 
Health Care Not support Support 
Financials Neither Neither 

 

 

 

Table 32: For each GICS Sector we state whether our results support, not support, or neither, for the 
researched authors that the Accrual based multiple P/E is more value relevant than the Cash flow 

multiple P/D based on our harmonic mean robust test 

GICS Sector  

Schreiner (2007) & Liu 
et al (2002, 2005, 2006): 
Accrual Based multiples 

Kang (2016): Not accrual 
Based Multiples  

Energy Support Not Support 
Industrials Support Not Support 
Information Technology Support Not Support 
Health Care Support Not Support 
Financials Support Not Support 

 

 



 
 

________________________________________________________________________________ 
94 

 

From the results in table 31 and 32 and our usage of single multiples, the Harmonic Mean valuation 

error calculations support Schreiner (2007) and Liu et al (2006) in that for accrual flow multiples the 

(price to earnings ratio) were more value relevant then cash flow multiples (price to cash flow) and 

(price to dividends). From our overall analysis, we determined that the price to earnings ratio was 58% 

more value relevant than the price to operating cash flow ratio. It was also found that price to earnings 

was 74% more relevant then price to dividends. In the Energy and Health Care Sectors, we did find 

that the cash flow multiple of P/OCF was more value relevant than the accrual based multiple of P/E. 

Liu et al (2006) do mention that in some industries, practitioners like to use cash flow multiples 

because they feel that accruals-based multiples can be used to influence earnings since there is 

discretion room for managers. However, Liu et al (2006) also found that the accrual based multiple 

of P/E was superior to the the cash based multiple of P/OCF and P/D which is in agreement with our 

results.  

  

2.     Does the size of the peer group have an impact on the accuracy of value relevance?   

 

 

 

Table 33: For each GICS Sector we state whether our results support, not support, or neither, if a 
peer group with more than ten peers is ineffective for accurate valuation forecasting from our 

harmanic mean robust test 

GICS Sector 

Schreiner (2007) & 
Pereiro (2002): two-

ten peers 

Palepu, Healy & 
Bernard (2000): 

more than ten peers 
Energy Support Not Support 

Industrials Neither Neither 

Information Technology Not Support Support 

Health Care Not Support Support 

Financials Not Support Support 

 

From Table 33, based on the harmonic mean robust test, there is a lack of support for the claims by 

Schreiner (2007) and Pereiro (2002) that a peer group of four to eight comparable firms is the ideal 

size with plus or minus two peers still being satisfactory in a valuation of a firm. With anything else 

being ineffective, we did not find support. Our findings are also in disagreement with the fact that if 
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the peer group is only one, then it will not be as effective in valuation predictions. In our results, we 

found support for Palepu, Healy & Bernard (2000) claim's that a high number of comparable firms in 

a peer group results in precise company valuations because idiosyncrasies of companies are more 

probable to cancel out among each other.  

   
 

Concluding comments: The results of our empirical study strongly supports previous empirical 

research carried out by Schreiner (2007) and Liu et al (2002 & 2006) where they found that accrual 

based multiples were more value relevant then cash flow multiples. This was the case apart from 

Financials using the statistical measure of the median, which stated that P/OCF showed more value 

relevance then P/E. These findings agree with the paper by Kang’s (2006) where they reported that 

P/E had lost value relevance in recent years. We also found evidence to agree with Palepu, Healy & 

Bernard (2000) who found that the more peer companies are used the more likely idiosyncrasies of 

companies are more probable to cancel out among each other out. We then looked into industries 

with over 10 comparable firms for each GICS Sector which went against Schreiner (2007) and 

Pereiro (2002) claims that a peer group of four to eight comparable firms is the ideal size with plus 

or minus two peers still being satisfactory in the valuation of a firm. 
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Chapter 7: Problem Discussion  

Introductory comments: In this chapter, we will discuss why certain GICS level-3 industries 

performed better than others in terms of value relevance. We based the analysis for this discussion 

on three main criteria for the period 2007-2017. The Criteria are Outliers and Precise Results (Based 

on our Empirical Results), Market Capitalization and Capital structure (Based on our Regression 

Results). Here we divide each criterion into sub sections to assist in discussing and interpreting the 

research findings. Capital Structure is based on our limitation, analysed in the theoretical and 

methodical foundations. Additionally, managers can change the capital organization of their 

company by increasing the amount of debt that they have, which is a major drawback for all equity 

valuation multiples (Frykman & Tolleryd 2003, p. 62-64). 

 

7.1 Criteria for Analysing the Problem Discussion 
 

Based on our results, we would like to further explore why certain level three GICS codes were more 

value relevant than others. Although based on prior research, Industry classification systems such as 

the GICS system and ICB are among the most efficient methods to compare firms for value relevance, 

some problems remain. With limited research on why Accrual based multiples perform better than 

cash flow multiples, we investigated what affects equity multiples’ value relevance. The three criteria 

we consider when analysing level three GICS codes and specific firms in our Problem Discussion are: 

 

1. Outliers and Precise Results (Based on our Empirical Results)  

2. Market Capitalization  

3. Capital Structure (Based on our Regression Results) 

 

1. Based on our Empirical findings we further discuss results that had extreme outliers or precise 

results when compared with other Level 3 Industries within the GICS Sector (for example, 

Technology Hardware, Storage & Peripherals a GICS Level 3 Industry is an outlier within 

Information Technology a GICS Level 1 Sector). 
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2. When comparing companies there can be outliers even in the S&P 500, which is categorized 

into large companies. Although the S&P 500 is limited to large companies of market cap of 

more than 6.1 billion dollars, it does, however not limit comparing large with extra-large 

companies and every so often includes companies below the threshold line of the 6.1 billion 

market cap. This illustrates the point Alford (1992, p.107) made that the distinction between 

small and large firms can make significant contributions. Based on this research we would 

like to examine the market cap of selected GICS Level 3 industries and find whether value 

relevance is more prominent in companies with similar market caps or different market caps. 

We obtained the annual market cap figures from Bloomberg. In relation to the numeric data, 

if the date is not mentioned it corresponds to the latest annual figures for e.g. 2017 2016 etc.  

 

3. Although Ross, Westerfield & Jaffe (2001, p. 451-452) noted that a general advantage of 

identifying comparable firms on an industry basis is that firms within the same industry tend 

to have similar capital structures. We conclude from our research that not all companies we 

analysed in the Level 3 GICS industries had similar capital structure. Schreiner (2007), who 

based it on  (Coenenberg & Schultze 2002, p. 700-702) states that this is important 

because ,in a real-world setting, capital structures indirectly affects equity value multiples. 

Barclay & Smith (2005, p. 9) also state that capital structure is value relevant. Managers, for 

example, can arbitrarily lever up the P/E multiple by changing the capital structure of the firm 

and putting on additional debt (Frykman & Tolleryd 2003, p. 62-64). This outlines whether 

we support Schreiner (2007) or not in that different capital structures have a negative effect 

on the reliability of the multiples valuation approach, in particular when working with equity 

value multiples. which is a Schreiner points out criteria for selecting value relevant measures. 

We obtained the annual figures of Debt to Equity via Bloomberg. Regarding information on 

numeric data if a date is not mentioned it relates to the latest annual figures for e.g. 2017 2016 

etc.  

 

We analysed how value relevant the Capital Structure is to the equity multiples (P/E, P/OCF, 

and P/D) we selected for this project by using linear regression analysis with a constant 0 to 

test for correlation rather than value relevance. Depending on which multiple from our results 

section was the more value relevant in a specific industry, we will look at each industry for 

that particular multiple that had more than a 0.30 regression link between Debt to Equity ratio 
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to the accrual-based P/E ratio or cash flow P/OCF multiple. Although there are other measures 

of central tendency such as median and harmonic mean, Liu et al. (2001, 2002 and 2006) 

promotes using sector or market regressions. Schreiner (2007) states, following research by 

Herrmann (2002), that the regression does, however, fail in empirical tests when testing value 

relevance rather than correlation. This result was unexpected as the theoretical link between 

multiples and the derived regression factors contradict central assumptions of linear multi-

factor regression models, such as no collinearity between individual regression parameters or 

a normal distribution of regression residuals (Herrmann & Richter 2003, p. 214-215). 

 

7.2 Energy 

7.2.1 Outliers and Precise Results Analysis  

We see from our results based on: Figure 5, Table 5, Figure 6 and Table 6 that P/E is more value 

relevant then P/OCF and P/D. From looking at Energy Equipment and Services a large difference can 

be observed in the capital structures of the companies analyzed: we found that the Halliburton 

Company had a high debt to equity ratio of over 100 in 2016 and 2017, which affected the P/E which 

we found were both negative and, therefore, couldn't include. We also found that Hewlett-Packard 

and National Oilwell Varco had low debt to equity ratios where Hewlett-Packard was under 10 for 

the years 2012-2014. The National Oilwell Varco has a ratio of under 10 between 2008-2011, which 

demonstrated a negative effect of value relevance. Although there are over 20 firms in Oil, Gas & 

Consumable Fuels, the value relevance of all equity multiples is reasonably positive even with 

companies such as Kinder Morgan, ONEOK and Williams Companies which have a considerably 

high debt to equity ratio. However, there are many companies in the sample which have a similar 

debt to equity ratios. This supports Palepu, Healy & Bernard (2000) who reported that a high number 

of comparable firms in a peer group results in precise company valuations. This is due to the argument 

that idiosyncrasies between companies are more probable to cancel out amongst each other. 

 

7.2.2 Market Capitalization Analysis  

Looking at Market Capitalization, we see that the GICS Level 3 Code Energy Equipment and Services 

companies Helmerich & Payne Inc. and TechnipFMC PLC have low market capitalization. This was 

below the S&P 500 threshold of 6.1 billion for 2016 while Schlumberger Limited was over 100 billion 

for 2016 and 2017, which may support Alford’s (1992) contention that the distinction between small 

and large firms have significant contributions. Thus, when dissimilar companies are compared they 
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lose value relevance. Oil Gas and Consumers Fuels with 25 companies were too difficult to 

distinguish. It does show, however, that value relevance was far superior compared to Energy 

Equipment and Services. 

 

7.2.3 Capital Structure Analysis (Based on Regression) 

From an in-depth analysis on the Capital Structure of the GICS Level 3 Code Energy Equipment and 

Services, we found that when we regressed the P/E ratio with Debt to Equity with a constant 0 we got 

an R Squared explanatory power of .62. This strongly supports Schreiner (2007) findings that Capital 

Structure is indeed value relevant in a negative way towards Equity multiples due to the poor 

performance in Oil Gas & Consumer Fuels in terms of value relevance. It was also the case with Cash 

Flow multiples ratios as P/OCF and P/D had R squared explanatory power of .44 and .54 respectively. 

We found in Oil Gas & Consumer Fuels that there was no value relevance worth noting. This again 

supported Palepu, Healy & Bernard (2000) paper that a high number of comparable firms in a peer 

group results in precise company valuations. This is due to idiosyncrasies of companies being more 

probable to cancel out amongst each other. 

 

Table 34: For selected GICS Industry (level 3) in the Energy Sector we state whether our results 
find support, not support or neither, for the researched authors that different capital structures and 

different size firms effect value relevance negatively. 

GICS level 3 Industries 
Capital 

Structure 

Market 

Capitalization 

 
Schreiner (2007) Alford (1992) 

Energy Equipment and Services  Support Support 

Oil Gas & Consumer Fuels Not Support Not support 

 

Concluding Comments: From table 34, and based on our findings for Energy, we can conclude the 

smaller sample of Energy Equipment and Services supports Alford’s (1992) claim that the 

distinction between small and large firms can make significant contributions compared to Oil Gas & 

Consumer Fuels. We also found the differences in capital structure had a negative effect on Energy 

Equipment and Services based on Schreiner (2007), as the value relevance was much stronger for 

Oil Gas & Consumer Fuels then Energy Equipment and Services. 
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7.3 Industrials 

7.3.1 Outliers and Precise Results Analysis  

From looking at Industrial Sectors: Figure 7, Table 10, Figure 8 and Table 11 in empirical results, we 

see that the Trading Companies and Distributors is a major outlier which is not value relevant. We 

see that for the three companies we analyzed, W.W. Grainger, Fastenal and United Rentals Inc. the 

capital structures are all unique to one another. This follows Schreiner (2007) statement that different 

capital structures have a negative effect on the reliability of the multiples valuation approach when 

working with equity value multiples, thus value relevance. Even though the three companies market 

capitalizations are within 8.6-13.8 billion of each other based on 2016 figures. The Capital Structure 

is significant and as Barclay and Smith (2005, p.9) state, the tradeoff between debt and equity is value 

relevant. Here we see that for W.W. Grainger although it has a normal ratio for a large company of 

34.7 over the 11 years, Fastenal has a D/E ratio of 0 between 2013-2007 while in 2011 United Rentals, 

Inc had a D/E ratio of 2953.40 and an average of 581.63 for the 11 years which led to abnormal results.  

 

We also looked at the results in Construction & Engineering from Figure 7, Table 10, Figure 8 and 

Table 11 in empirical results, where we see that it has the second worst value relevance in both the 

P/E and P/D ratio respectively within the Industrials sector. Here we see that Fluor Corporation, 

Jacobs Engineering Group Inc., and Quanta Services Inc. show the Debt to Equity ratios were 

considerably low where all ratios between 2008-2010 were below 6 including Quanta Services Inc, 

between 2011-2014. Again highlighting Schreiner’s (2007) claim.  

Machinery, where from our results based on Figure 7, Table 10, Figure 8 and Table 11 in empirical 

results involved 12 companies, showed extreme value relevance of 0.005 for P/D, -0.017 for P/E and 

-0.025 for P/OCF respectively. Again, supporting Palepu, Healy & Bernard (2000) paper that a high 

number of comparable firms in a peer group results in more precise company valuations. Even though 

companies such as Deere & Company and Caterpillar Inc had extremely high capital structures in 

comparison to Xylem Inc who from 2007-2009 had no capital structure and in 2010 only had a .1471 

D/E Ratio. The other 9 companies have considerably similar capital structures for large companies 

supporting Palepu, Healy & Bernard (2000). 

 

7.3.2 Market Capitalization 

With Market Capitalization, we took a more detailed look into the Industrials GICS Level 3 industries, 

where we found that Conglomerates industry was an interesting industry to investigate with four 
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companies. We see that General Electric Company is twice the size of its closest competitor based on 

Market Capitalization. This, however, did not affect the value relevance as P/D was the most value 

relevant result with P/E and P/OCF -.092 and -.226 respectively. This means that we found no support 

for Alford (1992) on the claim that the distinction between small and large firms can make significant 

contributions. A similar result is observed in the Professional Services industry where there are also 

four companies. There is a slight difference as the company is much smaller than its peers; Robert 

Half International Inc. only qualifies over the 6.1 billion market cap S&P 500 threshold once between 

2007-2016. But similar to Conglomerates the results show high-value relevance again not supporting 

Alfords (1992) claim. There is, however, a different result observed for the Trading companies and 

Distributors industry. We can see that United Rentals Inc. before 2013 was under the S&P 500 

threshold of 6.1 billion, which proved to be an outlier and did indeed support Alford (1992) claim 

that the distinction between small and large firms can make significant contributions. The Trading 

companies and Distributors industries P/OCF and P/E ratios performed the worst in value relevance 

in the whole of the Industrials GICS Level 3 industries based on our empirical results. 

7.3.3 Capital Structure (Based on Regression Results) 

From the Industrials GICS Sector, we found that the regressions with the highest correlations were 

Construction & Engineering, Electrical components & equipment’s, Conglomerates, Machinery, 

and Commercials. While the rest of the industries in the Industrials industries Aerospace & 

Defense, Air Freight & Logistics, Airlines, Road & Rail, Professional Services, Building Space, 

Trading companies & distributors showed no correlation between the capital structure and the 

multiple ratios that we analyzed. Which were price to earnings, price to operating cash flow and 

price to dividends.  

 

Table 35: Correlation between Debt to Equity ratio and P/E P/OCF and P/D for selected Industrial 
industries 

GICS Level 3 Industries P/E P/OCF P/D 
Construction & Engineering 0.39 0.27 0.57 
Electrical components & equipment 0.75 0.72 0.53 
Conglomerates 0.45 0.33 0.18 
Machinery 0.38 0.27 0.37 
Commercials 0.83 0.67 0.72 
 

From Table 33 we see which multiple ratios are highly affected by Capital Structure and investigate 

if we find support for Schreiner (2007) claim that different capital structures have a negative effect 
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on the reliability of the multiples valuation approach when working with equity value multiples. We 

see superior performance levels of value relevance towards the Industrials GICS Level 3 Industries 

in Conglomerates and Machinery Industries. These results do not support Schreiner’s (2007) claim 

that different Capital Structure have a negative on the reliability of the multiples valuation approach 

(value relevance) when working with equity value multiples. Even though (as suggested in Outliers 

and Precise results) that Machinery had companies with considerably different Capital Structure's. 

This was also highlighted in Conglomerates as the Capital structures were different especially in 

General Electric, which was highlighted in the Market capitalization section with extreme value 

relevant results. However, Construction & Engineering (which was highlighted before in Outliers and 

Precise Results), Electrical components & equipment and Commercials all had poor value relevance 

in their industries, which does support Schreiner's (2007) claim that different capital structures have 

a negative effect on the reliability of the multiples valuation approach, when working with equity 

value multiples. 

 

 

 

Table 36: For selected GICS Industries (level 3) in the Industrials Sector we state whether our 
results find support, not support or neither, for the researched authors that different capital 

structures and different size firms effect value relevance negatively 

GICS level 3 Industries Capital 
Structure 

Market 
Capitalization 

 
Schreiner (2007) Alford (1992) 

Trading companies and Distributors Support Support 
Construction & Engineering Support  
Electrical components & equipment Support  

Conglometrates Not Support Not Support 
Machinery Not Support  

Commericals Support  
Professional Services  Not Support 

 

 

Concluding Comments: Based on table 36 and our analysis of the Industrials GICS Level 3 Industries, 

we can conclude that we both agree and disagree with Schreiners (2007) findings that different capital 

structures have a negative effect on the reliability of the multiples valuation approach when working 
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with equity value multiples. We found support in the Trading companies and Distributors, 

Construction & Engineering, Electrical components & equipment and Commericals. However, we 

did not find support for this in Conglometrates and the Machinery industries. We also found mixed 

empirical results on Alford’s (1992) claim that the distinction between small and large firms can make 

significant contributions, which was supported in the Trading companies and Distributors industry 

but not in the Conglomerates and Professional Services industry.  

 

7.4 Information Technology 

7.4.1 Outliers and Precise Results 

From looking at the value relevance comparisons in Information Technology from Figure 9, Table 

15, Figure 10 and Table 16 in empirical results we see that Technology Hardware, Storage & 

Peripherals was the only industry where Cash flow multiples outperformed Accrual Based multiples. 

From analyzing Technology Hardware, Storage & Peripherals further we find an extreme outlier in 

the level 3 industry, Apple. Apple had a market Capitalization of approximately just over 600 billion 

compared with the average of 14.95 billion market cap of the rest of the firms in 2016 which is more 

than a dramatic contrast. Apple, however, did change its capital structure and underwrote $64.46 

billion worth of debt in 2013, (Investopedia 2013) which dramatically changed its capital structure 

by issuing bonds and notes. Since this move, ratios for short-term obligations have been affected and 

a change from a 0 D/E ratio to 13.73 between 2012 and 2013 respectively affected ratios severely. 

This extreme example provides some support Alford (1992) claiming that the distinction between 

small and large firms can make significant contributions, as well as Schreiner’s (2007) claim, that 

different capital structures affect equity multiples negatively.  

 

7.4.2 Market Capitalization 

Reviewing other Industries apart from Technology Hardware, Storage & Peripherals in the 

Information Technologies GICS Level 3 Industries we found some interesting observations. For 

Communications Equipment we found that Cisco Systems, Inc. had a market cap that was much 

higher than its competitors F5 Networks, Inc., Juniper Networks, Inc., and Motorola Solutions Inc. 

in the S&P 500 GICS Level 3 Industries. This, however, did not lend any support to Alford (1992) as 

Communications Equipment had extreme value relevant figures based on our results which were -.05, 

0.25 and -.06 for P/E, P/OCF, and P/D respectively. However, the Internet Software and Services also 

had corporate giants Google and Facebook, which affected value relevance as Internet Software and 
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Services had the worst performing P/OCF and P/D value relevance figures based on our results, which, 

however, does support Alford (1992). Although Software has sixteen companies it does, however, 

have another IT giant in Microsoft. Based on Palepu, Healy & Bernard (2000) paper that a high 

number of comparable firms in a peer group results in more precise company valuations we can 

suggest that Microsoft’s idiosyncrasies may be cancelled out by the high number of comparable firms. 

 

7.4.3 Capital Structure (Based on Regression Results) 

From analyzing the capital structures of the Information Technology sector, we found that only 

Communication Equipment showed any correlation between the selected multiple ratios we had 

chosen and the Debt to Equity Ratio. For Communication Equipment we found that the R-Squared 

explanatory power was .52 for P/E, .65 for P/OCF and P/D .91. This, however, did not support 

Schreiner (2007) even though Capital Structures were significantly different; Communication 

Equipment Motorola Solutions Inc. had a Debt to Equity ratio of over 100 between 2014-2017; both 

Cisco and Juniper Networks, Inc. have similar capital structure while F5 Networks, Inc had 0 Debt 

to Equity Ratio. 

 

Table 37: For selected GICS Industries (level 3) in the Information Technology Sector we state 
whether our results find support, not support or neither, for the researched authors that different 

capital structures and different size firms effect value relevance 

GICS level 3 Industries Capital 
Structure 

Market 
Capitalization 

 Schreiner (2007) Alford (1992) 

Technology Hardware, Storage & 
Peripherals  Support Support 

Communication Equipment  Not Support Not Support 
Internet Software and Services   Support 
Software  Not Support 

 

 

Concluding Comments: Based on Table 37 and from analyzing the Information Technology Sector 

we find mixed results, which both support or not support Schreiner (2007) argument that different 

capital structures have a negative effect on the reliability of the multiples valuation approach when 

working with equity value multiples. We find that the sheer volume of Debt in Apple affect's the 

value relevance of Technology Hardware, Storage & Peripherals supporting Schreiner (2007) while 
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Communication Equipment lends no support to Schreiner (2007). With Alford (1992), again we find 

mixed results. The Technology Hardware, Storage & Peripherals and Internet Software and Services 

industries support Alford (1992) but the results of Communications Equipment and Software do not 

support his claim that the distinction between small and large firms can make significant 

contributions. 

 

7.5 Health care 

7.5.1 Outliers and Precise Results Analysis 

From our results based on Figure 11, Table 20, Figure 12 and Table 21 in Health Care in empirical 

results, we see that Biotechnology has a very irrelevant value accuracy, especially with Cash flow 

multiples. We see that there is a gap in the current market caps. Based on 2017 the lowest market cap 

is under 20 billion (Incyte Corporation) and the highest market cap over 100 billion (Amgen Inc), 

supporting Alford (1992). There were, however, companies that have drastic changes in their capital 

structure. Here we see Incyte Corporation with unreported debt to equity ratio from 2007-2014, while 

in 2015 it had 362.18 debt to equity ratio. Celgene Corporation Debt to Equity ratio also changed 

considerably as in 2008-2009 it was 0 and went as high as 240.76 in 2015, lending some support to 

Schreiner (2007).  

 

From our results based on Figure 11, Table 20, Figure 12 and Table 21 the Health Care Providers and 

Services industry in empirical results was very value relevant, where P/E and P/OCF were the most 

value relevant multiples for the Health Care Sector, while P/D was ranked third in terms of value 

relevance. With a large set of comparable firms of 16 we see that there is a value relevance lending 

support to Palepu, Healy and Bernard (2000 ch. 11, p.7) argument that large peer groups cancel out 

idiosyncrasies in individual firms. Even though United Health Group Incorporated has a much larger 

market cap of 229 billion dollars compared to the average of the rest of its peers in the industry, which 

is just under 30 billion dollars.  

 

7.5.2 Market Capitalization 

When analyzing the Health Care GICS Level 3 Industry Market Capitalization we found that the Life 

Sciences Tools and Services industry was affected. The value relevance we see is that the company 

PerkinElmer, Inc. which didn't go over the S & P 500 6.1 billion threshold meaning it is a large 

company compared to much larger companies. This result supports Alford (1992). We observe in the 
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Pharmaceuticals industry that the company Merck & Co., Inc and Pfizer Inc. had a market cap well 

over 100 billion market cap consistently over the 11 years.  This was in contrast with the firm Nektar 

Therapeutics which was under the 6.1 billion threshold for 2017. However, this did not support nor 

argue against Alford (1992), as the multiples based on the results were very value relevant in the case 

of P/E and P/OCF with numbers -.13 and -.04 respectively. While P/D produced a number of 7.15, 

which was not value relevant.  

 

7.5.3 Capital Structure (Based on Regression Results) 

In Health Care we also analyzed the capital structure’s relationship for the Accrual Based Multiples 

ratio and Cash Flow Multiples ratios we had selected for this thesis. We find that Health Care Sector 

had three GICS Industries that showed an explanatory power over .30 between Total Debt to Equity 

ratio and the P/E ratio. This is shown in Industries Health Care Providers & Services, Life Sciences 

Tools and Services, and Health Care Technology. However, Health Care Technology has only 1 

company to analyze with Life Sciences Tools and Services and Health Care Providers & Services 

having 7 and 16 respectively. With Life Sciences Tools and Services, we find that the R squared 

explanatory power was .62, .71 and .68 for P/E, P/OCF, and P/D respectively. These results do not 

support Schreiner (2007), as the Value relevance results for P/E and P/OCF are -.07 and -.35 

respectively while P/D show a value relevance of -16.80. In the Health Care Providers Service 

industry we find similar numbers with high correlation apart from P/OCF which was .26. For the P/E, 

and P/D ratios we found the figures .69 and .47 respectively. We found that the rest of GICS Level 3 

Industries did not give us any regressions over .30. Overall findings on Health Care Providers Service 

does not support Schreiner (2007); but may lend some support to Palepu, Healy & Bernard (2000) 

that a high number of comparable firms in a peer group results in more precise company valuations 

due to idiosyncrasies of companies canceling out among each other. 

 

Table 38: For selected GICS Industries (level 3) in the Health Care Sector we state whether our 
results find support, not support or neither, for the researched authors that different capital 

structures and different size firms effect value relevance negatively 

GICS level 3 Industries Capital 
Structure 

Market 
Capitalization 

 
Schreiner (2007) Alford (1992) 

Biotechnology Support Support 
Health Care Providers and Services Not Support Neither 
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Life Sciences Tools and Services  Neither Support 
Pharmaceuticals   Neither 

 

Concluding Comments: From table 36, based on the Health Care Sector, we find some support for 

Schreiner’s (2007) argument that different capital structures have a negative effect on the reliability 

of the multiples valuation approach when working with equity value multiples. We find that the 

Biotechnology industry supports this while the Health Care Providers & Service industry did not 

support Schreiner (2007). Life Science Tools, however, provides neither. Some support is found for 

Alford (1992) on the distinction between small and large firms making significant contributions. We 

find that the Biotechnology and Life Sciences Tools and Services industries support his claim, while 

Health Care Providers and Services and Pharmaceuticals neither supported nor really opposed it.  

 

7.6 Financials 

7.6.1 Outliers and Precise Results Analysis 

From our results based on Figure 12, table 26, Figure 14 and table 27 in empirical results we take a 

closer look at Consumer Finance and look deeper into the particular companies. We find that a 

company who operates with Student Loans is Navient Corp. With the Student Loans industry, there 

is an extreme amount of debt expected as the average D/E ratio is 3077.61 for 2013-2017. The average 

D/E for the remaining companies (American Express Company, Capital One Financial Corporation, 

Discover Financial Services and Synchrony Financial) was 264,60 in 2017 which is still incredibly 

high. This gives some support to Schreiner (2007) claiming that different capital structures have a 

negative effect on the reliability of the multiples valuation approach when working with equity value 

multiples. 

 

7.6.2 Market Capitalization 

In the Consumer Finance industry, we found a company who operates with Student Loans which once 

again is Navient Corp which technically shouldn’t be in the S&P 500 as its Market Capitalization was 

4.78 billion dollars as of 31/12/2016. This is maybe due to its 01/01/2015 market cap being above 8.5 

billion dollars: it has dropped considerably since then perhaps providing some support to Alford 

(1992). 
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7.6.3 Capital Structure (Based on Regression Results) 

From analyzing the Capital Structure throughout the financial sector we find that GICS Level 3 

industry Banks ratios were affected by Capital Structure. We find when regressing the Debt Equity 

with the P/E ratio, it showed us an explanatory power of P/E .43 and P/D .29 respectively with a 

constant of 0. P/OCF, however, had no value relevance within the bank industry, despite Cash flow 

multiples being more value relevant then accrual based multiples in this particular case. We also 

found the GICS Level 3 industries of Diversified Finance Services and Insurance had regressions of 

over .30 between Debt Equity ratio and Price Earnings ratio. However Diversified Finance Services 

only contained one company and couldn't give us conclusive results, but it did show Debt to Equity 

ratio has some relevance. While the Insurance Industry, which contained 23 companies, produced an 

R Squared explanatory power of P/E .38 with P/OCF and P/D were .11 and .35 respectively. The 

remaining Level 3 Industries we researched had explanatory power’s lower than .30 in the Financial 

Sector. Here the two GICS Level 3 Industries that didn’t support Schreiner (2007) claim were the 

Bank and Insurance industries. It showed value relevant results of -.09 -.27 and -.11 for P/E, P/OCF 

and P/D in the Bank Level 3 Industry respectively. The Insurance industry value relevant results were 

-.32, .17 and .10 for P/E, P/OCF and P/D respectively showing value relevant figures. As there were 

18 and 23 companies in the Bank and Insurance industry which was more than 10 companies, this 

gives some support to Palepu, Healy & Bernard (2000) argument, that a high number of comparable 

firms in a peer group results in more precise company valuations due to idiosyncrasies cancelling out. 

 

Table 39: For selected GICS Industries (level 3) in the Financials Sector we state whether our 
results find support, not support or neither, for the researched authors that different capital 

structures and different size firms effect value relevance negatively 

GICS level 3 Industries Capital 
Structure 

Market 
Capitalization 

 
Schreiner (2007) Alford (1992) 

Consumer Finance Support Support 
Bank Not Support  
Insurance Not Support  

 

Concluding comments: From table 37, we see some support for Schreiner (2007) and Alford's (1992) 

in the Consumer Finance industry, which has considerably different capital structures as well as 

differences in sizes of the company. We also look at Bank and Insurance and find that results, in this 
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particular case, do not support Schreiner (2007) that different capital structures have a negative effect 

on the reliability of the multiples valuation approach in particular when working with equity value 

multiples. 

 

7.7 Concluding comments on problem discussion:  
We found somewhat mixed results when analysing the Capital Structure and Market Capitalization. 

 

For Capital Structure overall, our analysis neither supported nor opposed Schreiner’s (2007) claim 

that different capital structures have a negative effect on the reliability of the multiples valuation 

approach, and in particular when working with equity value multiples. From this research, we found 

that our results supported Alford (1992) and Liu, Nissim & Thomas (2002) who found empirical 

evidence for the superiority of equity value multiples. They were unable to provide any rationale why 

such results might be observed simply concluding that adjusting for differences in leverage does not 

improve valuation accuracy.  

 

Overall, in Market Capitalization, we also find mixed results on Alford’s (1992) claim that the 

distinction between small and large firms can make significant contributions. From the Financials 

Sector Consumer Finance and of the health care sector we see a support for Alford (1992). For the 

rest of the sectors, we found mixed results. However, we do find some support for Palepu, Healy & 

Bernard (2000) in some industries such as Software and Oil Gas and Consumer Fuels as they argue 

a high number of comparable firms in a peer group results in more precise company valuations due 

to idiosyncrasies canceling out amongst each other. The more comparable companies the more 

improved the value relevant results.  
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Chapter 8: Limitations 

8.1 Regression 
We did consider using single and multiple regression to calculate the significance of our multiples 

results, but recent literature has pointed to several econometric challenges related to the use of 

regression models and their explanatory power in value relevance research (Kang, 2016). 

Econometricians have long pointed out that regression R2s are not comparable across samples. While 

‘it is generally conceded among insiders that regression "(R2s) do not mean a thing’ (Cramer, 1987), 

even though the R2 comparison has become an increasingly popular method in accounting research. 

(Gu, 2007) 

(Brown, et al., 1999) indicated that the scale effects presented in price regressions increased their 

explanatory power. Consequently, differences in R2 between samples from different time periods 

may be due to differences in the scale factors and not to changes in value relevance. We also found 

that (Gu, 2007) argues that scale effects are not the only reason why explanatory power is not 

comparable across samples and should not be used to measure developments in the value relevance. 

He states that “the R2s could be different even though the economic relation is entirely intact for each 

and every observation in two samples”. 

 

8.2 Value Precision 
Another limitation that must be noted is that there has been a decrease in valuation precision in recent 

times. It seems that reduction of accuracy has affected mostly large firms. While the decline seems 

to start in mid-70’s, Kang (2016) shows that it becomes more pronounced after 1990. In the relative 

valuation framework for value relevance, Kang (2016) interprets this finding as a significant 

reduction of the value relevance of accrual and book values multiples for large firms in the last 

twenty-five years. (Kang, 2016).  

 

8.3 Criticisms and Reliability of Results 
Although we did use 339 stocks to analyse our results this was not a total representation of the S&P 

500 as there are 505 companies in the index as of 31/12/2017. We didn’t include 166 stocks as we 

trying to replicate Schreiner's (2007) study. It is also worth pointing out that the S&P 500 is only 

limited to the largest market capitalization corporations, which excludes middle and small market 
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capitalization organizations. Due to insufficient data and time constraints, we were unable to include 

middle and small cap industries in our analysis. Furthermore, the US and Europe markets that 

Schreiner bases his research on are both developed equity markets compared to countries and 

economies which are emerging. Therefore, it is questionable if our results can be transferable to small 

cap and middle cap emerging markets. Another criticism is that in that order for price to earnings, 

price to operating cash flow, and price to dividend multiples to be relevant we excluded negative 

value drivers. Since it restricted the positive values for individual value drivers. It would have been 

less likely for the sample to be accurate as this produces bias if an organization has a poor year and it 

would not have been reflected in the calculation of value relevance.  While researching one of our 

main authors PhD thesis Schreiner (2007) which we based research on we found in the latter part of 

our study that he had wrote a book which was out of our scope when researching our particular 

research topic. 

 

8.4 Alternatives & Outliers  
An alternative method we could have used to calculate the valuation error was to use 25th and 75th 

percentile. However, Schreiner (2007) uses this as a Robust test. We felt due to time restraints the 

harmonic mean was an efficient robust test. We also like Schreiner (2007) could have used median 

absolute valuation error along with a scaling error of valuation errors below 15% to factor out outliers. 

This would have made our results more analogous to associated studies. Also, it would have made 

our results less influenced by anomalies since they are developed by two performance measures, but 

we decided against this due to time constraints. 

Based on prior research US data is more value relevant then European or elsewhere in the world. (Ali 

& Hwang 2000, p.20). This increased value relevance is due to the US data we use operating on the 

same collection of accounting and tax regulations in the US. While compared to Europe, companies 

in different countries may use different accounting and tax rules. Mueller, Gernon and Meek (1994) 

offer an additional reason, stating that in market-orientated financial systems (I.e., the US) there is a 

higher demand for published value relevant accounting information than in bank orientated systems 

(I.e., Europe, apart from the UK), because as Mueller, Gernon, and Meek (1994) point out, banks 

typically have direct access to firm information. So with this information and based on our results we 

felt it was best to not scale to give a fairer result, since Azzalini & Valle (1996) and Schucany et al 

(1978) state that the range of achievable correlations are restricted to the chosen interval based on 

scaling.   
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Chapter 9: Further Discussion  

9.1 Future research   
 Despite our results and contributions to the empirical results literature on multiples, there is still 

room for future research. As stated previously equity multiple accuracy is a field surprisingly not well 

researched. The research gap between small middle and emerging markets, with the correct data set 

collected, could have ground breaking results. Although Kang (2016) recently tested for the value 

relevance between P/E and EV/EBITDA there is still room to include other equity and entity multiples 

in this changing financial landscape. 

There can also be room for a similarity of the performance of different methods for the identification 

of comparable firms, where we used like Schreiner (2007) size, country, and industry membership. 

Further research could be to expand the data sample to small cap and medium cap companies, and to 

emerging markets. This would allow expanded comparisons of peer group size, geography, and 

industry membership to be done. Furthermore, it would assist future research in having a more 

effective criterion in finding comparable companies for a peer group. The criteria of finding “truly” 

comparable companies could even be expanded more by finding comparable companies based on risk, 

profitability, and growth rates that are projected the Fama-French three-factor model or the CAPM. 

The criteria could also be expanded to examining the valuation precision of transaction multiples by 

focusing on corporate transactions. 

 

9.2 Implications for practice  

 
Multiples are a simpler and more straightforward way to derive the equity valuation of a firm than a 

full fundamental valuation analysis. The straightforwardness of Schreiner's (2007) comprehensive 

multiples valuation framework and the results we achieved make this piece of research directly 

relevant for practice. In fact, as Schreiner pointed out, multiples have a lot of uses for portfolio 

management and corporate finance, as well as for every day investors, for example, if they want a 

second valuation opinion when comparing companies rather than just relying on the stock price. It 

should also be highlighted that investors following Schreiner and Liu et al's paper will find that the 

accrual-based P/E multiple is still a value relevant multiple, which our results support. Our results 

also support that peer group size of ten or more is more accurate when it comes for value reference, 
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which is in line with Palepu, Healy & Bernard (2000) claim. So we feel our results will assist the 

financial community as it will help in the usage and functionality of multiples when it comes to firm 

equity valuation. 

Although it is essential to highlight the importance of Schreiner's (2007) comprehensive multiples 

valuation framework, it must also be acknowledged that it is at most a competent alternative but not 

a replacement of a thorough analysis of a fundamental equity valuation models such as DCF and the 

RIV model.   
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Chapter 10: Conclusion  

While multiples seem very simple and straightforward many issues that surface in their use 

are left open and unexplained. There appears to be a paucity of research in the area of accrual based 

multiples (P/E) versus cash flow multiples (P/OCF and P/D). Using multiples to value firms initially 

appears to be a quick and easy methodology, but it does raise certain difficulties. A review of the 

extant literature above suggests that equity based multiples are more value relevant than entity based 

multiples, the main focus of the thesis; contrasting research findings are also noted relating to the 

continuing relevance of P/E as well as to the size of comparable peer groups, a secondary focus of 

the research. The general theoretical, empirical and methodological focus which we adopted, if in 

part, in addressing this research gap broadly follows Schreiner’s (2007) seminal four-step 

comprehensive multiples equity valuation framework model outlined in his impressive PhD thesis at 

St. Gallen, which we then applied to a more recent 2007-2017 data time period across six business 

sectors (Energy, Industrials, Materials, Information Technology, Health Care and Financials) in the 

United States. The central specific focus of this thesis in terms of value relevance was to empirically 

test whether accrual (P/E) multiples are more precise than cash flow multiples (P/OCF and P/D), as 

suggested by Schreiner (2007). The question of how a difference in capital structure and market 

capitalization may affect value relevance was also explored. A secondary focus related to the question 

of the impact of comparable firm peer group size.  

 

Based on our empirical results we found that the value relevant precision of Accrual based Price to 

Earnings multiples outperform the Cash flow multiple of Price to Operating Cash Flow multiple based 

on median valuation errors in 25 of the 36 observed sectors or 69.4% of the time. When we looked 

separately at the five main US sectors to investigate whether the accrual multiple (P/E) is more value 

precise than the cash flow multiple (P/OCF), the results strongly suggested that Energy, Industrials 

and Information Technology sectors were more accurately valued when using the accrual based P/E 

multiple rather than the cash flow P/OCF multiple. This supports Schreiner (2007) and Liu et al. 

(2006) who argue that accrual based multiple P/E is more value relevant than the cash flow multiple 

P/OCF. Interestingly, the Health Care sector did not support nor argue with Schreiner (2007) and Liu 

et al. (2006). However, the Financials sector did not support Schreiner (2007) and Liu et al (2006), 

which could be interpreted as lending some weak support to Kang’s (2016) argument that accrual 

based multiples are losing value relevance in recent years.  
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Our results also suggested, throughout the empirical study, that the value relevant precision of accrual 

based Price to Earnings multiple outperformed the Cash flow multiple of Price to Dividends multiple 

based on median valuation errors in 25 of the 35 observed industries or 71.4% of the time. All Sectors 

showed once again support for Schreiner (2007) and Liu et al (2006) that Accrual based multiples are 

more value relevant then Cash flow multiples. Again these results do not support Kang’s (2016) 

argument that Accrual Based multiples are losing value relevance recently. For our robust test, we 

used the Harmonic mean valuation error and found similar results for our research questions as we 

did when using the Median valuation error. Our part-replication study of Schreiner (2007) has 

produced results that show strong support for the usefulness of his comprehensive multiple 

framework valuation model for investor analysis.  

 

A secondary research question was to investigate if the size of the peer group had an impact on value 

relevance. We wanted to establish whether Schreiner (2007) and Pereiro (2002) claims that the ideal 

size of a peer group is four to eight peers, plus or minus two peers, or if Palepu, Healy & Bernard 

(2000) claim's that a high number of comparable firms in a peer group results in more precise 

company valuations. Based on our results when analyzing the five U.S. sectors we found that sectors 

Energy, Industrials Information Technology and Financials all supported Palepu, Healy & Bernard 

(2000) claim; the higher the size of comparable peer groups the better; however, Health neither 

supported nor argue for them. 

 

The question of how differences in capital structure and market capitalization may affect value 

relevance produced very mixed results when applied to the level-3 industries. For Capital Structure 

overall, our analysis neither supported nor opposed Schreiner’s (2007) claim that different capital 

structures have a negative effect on the reliability of the multiples valuation approach, and in 

particular when working with equity value multiples. From this research, we did find some support 

for Alford (1992) and Liu, Nissim & Thomas (2002) who found empirical evidence for the superiority 

of equity value multiples and concluded that adjusting for differences in leverage does not improve 

valuation accuracy.  

 

Again, in Market Capitalization, we found mixed results on Alford’s (1992) claim that the distinction 

between small and large firms can make significant contributions. From the results of the Financials 
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Sector Consumer Finance and the Health care sector, we see some support for Alford (1992). 

However, for the other sectors, we found mixed results. We also found some support for Palepu, 

Healy & Bernard (2000) in some industries such as Software and Oil Gas and Consumer Fuels as 

they argue a high number of comparable firms in a peer group results in more precise company 

valuations due to idiosyncrasies canceling out amongst each other. The more comparable companies 

the more improved the value relevant results. These are our modest contributions. 

 

Finally, after two years of life and learning at Copenhagen Business School, we wanted our thesis to 

make a contribution which would hopefully add something to filling in the gap of research identified 

between the popular use of multiples in valuation practice and the lack of relevant research related to 

multiples. Working on this thesis throughout the six months, we learned how to apply a number of 

useful skills that can be used in our later working life such as the use of Bloomberg, Stata, Data 

analysis and interpretation, and struggling at times to write in academic language. As the results 

summarized above makes somewhat clearer, investment analysis is a complex and often moving 

reality. We know a lot more now than we did at the beginning of this journey. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

________________________________________________________________________________ 
117 

 

Bibliography 

Achleitner, A.-K, 2002. Handbuch Investment Banking, 3rd edition. Gabler, Wiesbaden, Germany. 

 

Alford, A.W., 1992. The Effect of the Set of Comparable Firms on the Accuracy of the Price-

Earnings Valuation Method. Journal of Accounting Research 30, 94-108. 

 

Ali, A., Hwang, L.-S., 2000. Country-Specific Factors Related to Financial Reporting and the Value 

Relevance of Accounting Data. Journal of Accounting Research 38, 1-21. 

 

Anklekar, R., 2016. The Role of Materials Science and Engineering in Modern Industry and Society 

[Online]   

 Available at: https://www.linkedin.com/pulse/role-materials-science-engineering-industry-society-

m-anklekar 

 [Accessed 11 March 2018].  

 

Arzac, E.R., 2005. Valuation for Mergers, Buyouts, and Restructuring. Wiley, Hoboken, NJ. 

 

Azzalini, A. & Valle, A. D., 1996. The multivariate skew-normal distribution. University of Padua, 

83(4), pp. 715-726.  

 

Baker, M., Ruback, R.S., 1999. Estimating Industry Multiples. Working paper, 

Harvard University. 

 

Ball, R., Brown, P., 1968. An Empirical Evaluation of Accounting Income Numbers. Journal of 

Accounting Research 6, 159-178. 

 

Barclay, M.J., Smith, C.W., 2005. The Capital Structure Puzzle: The Evidence Revisited. Journal of 

Applied Corporate Finance 17, 8-17. 

 

https://www.linkedin.com/pulse/role-materials-science-engineering-industry-society-m-anklekar
https://www.linkedin.com/pulse/role-materials-science-engineering-industry-society-m-anklekar


 
 

________________________________________________________________________________ 
118 

 

Barker, R.G., 1999a. Survey and Market-based Evidence of Industry-dependence in Analysts’ 

Preferences Between the Dividend Yield and Price-earnings Ratio Valuation Models. Journal of 

Business and Accounting 26, 393-418. 

 

Barker, R.G., 1999b. The role of dividends in valuation models used by analysts and fund 

managers. European Accounting Review 8, 195-218. 

 

Barth, M.E., Beaver, W.H., Hand, J.R.M., Landsman, W.R., 2004. Accruals, Accounting-Based 

Valuation Models, and the Prediction of Equity Values. Working paper, Stanford University, 

University of North Carolina at Chapel Hill. 

 

Beatty, R.P., Riffe, S.M., Thompson, R., 1999. The Method of Comparables and Tax Court 

Valuations of Private Firms: An Empirical Investigation. Accounting Horizons 13, 177-199. 

 

Benninga, S.Z., Sarig, O.H., 1997. Corporate Finance: A Valuation Approach. 

McGraw-Hill, New York, NY. 

  

Bernard, V.L., Thomas, J.K., 1989. Post-Earnings-Announcement Drift: Delayed Price Response or 

Risk Premium? Journal of Accounting Research 27, 1-36. 

 

Bernard, V.L., Thomas, J.K., 1990. Evidence that stock prices do not fully reflect the implications 

of current earnings for future earnings. Journal of Accounting and Economics 13, 305-340. 

 

Bhojraj, S., Lee, C.M.C., 2002. Who Is My Peer? A Valuation Based Approach to the Selection of 

Comparable Firms. Journal of Accounting Research 40, 407- 439. 

 

Bhojraj, S., Lee, C.M.C., Ng, D.T., 2003. International Valuation Using Smart Multiples. Working 

paper, Cornell University. 

 

Bhojraj, S., Lee, C.M.C., Oler, D.K., 2003. What’s My Line? A Comparison of Industry 

Classification Schemes for Capital Market Research. Journal of Accounting Research 41, 745-774. 

 



 
 

________________________________________________________________________________ 
119 

 

Boatsman, J., Baskin, E., 1981. Asset Valuation with Incomplete Markets. Accounting Review 56, 

38-53. 

 

Bonadurer, W., 2003. Valuation by Multiples. Doctoral seminar paper, University of St.Gallen. 

 

Brown, S., Lo, K. & Lys, T., 1999. Use of R2 in accounting research: measuring changes in value 

relevance over the last four decades. Journal of Accounting and Economics, II(28), pp. 83-86.  

 

Carmichael, C., 2016. Understanding Apple’s Capital Structure (AAPL). [Online]   

 Available at: https://www.investopedia.com/articles/investing/081716/understanding-apples-

capital-structure-aapl.asp 

 [Accessed 11 March 2018].  

 

Chang, J., 1999. The decline in value relevance of earnings and book values. Working paper, 

University of Pennsylvania. 

 

Coenenberg, A.G., Schultze, W., 2002. Das Multiplikator-Verfahren in der 

Unternehmensbewertung: Konzeptionen und Kritik. Finanz Betrieb 12, 697- 

703.  

 

Collins, D.W., Maydew, E.L., Weiss, I.S., 1997. Changes in the value-relevance of earnings and 

book values over the past forty years. Journal of Accounting and Economics 24, 39-67. 

 

Copeland, T., Weston, J.F., Shastri, K., 2004. Financial Theory and Corporate Policy, 4th edition. 

Addison-Wesley, Boston, MA. 

 

 Cramer, J., 1987. Mean and Varaince of R2 in small and moderate samples. Journal of 

Econometrics, Volume 35, pp. 253-266.  

 

Damodaran, A., 2001. The Dark Side of Valuation: Valuing Old Tech, New Tech, and New 

Economy Companies. FT Prentice Hall, Upper Saddle River, NJ.  

 

https://www.investopedia.com/articles/investing/081716/understanding-apples-capital-structure-aapl.asp
https://www.investopedia.com/articles/investing/081716/understanding-apples-capital-structure-aapl.asp


 
 

________________________________________________________________________________ 
120 

 

Damodaran, A., 2002. Investment Valuation: Tools and Techniques for Determining the Value of 

Any Asset. Wiley, Hoboken, NJ. . 

 

Damodaran, A., 2006. Damodaran on Valuation, 2nd edition. Wiley, Hoboken, NJ.  

 

DeAngelo, L.E., 1990. Equity Valuation and Corporate Control. Accounting Review 65, 93-112. 

 

Demirakos, E.G., Strong, N.C., Walker, M., 2004. What Valuation Models Do AnalystsUse? 

Accounting Horizons 18, 221-240. 

 

Easton, P.D., Harris, T., 1991. Earnings as an Explanatory Variable for Returns. Journal of 

Accounting Research 29, 19-36. 

. 

Eberhart, A.C., 2001. Comparable firms and the precision of equity valuations. 

Journal of Banking and Finance 25, 1367-1400. 

 

Eberhart, A.C., 2004. Equity Valuation Using Multiples. Journal of Investing 13, 48-54. 

 

Eccles, G.E., Herz, R.H., Keegan, E.M., Phillips, D.M.H., 2002. The Value Reporting Revolution: 

Moving Beyond the Earnings Game, German edition. Wiley, Weinheim, Germany. 

 

Esty, B.C., 2000. What Determines Comparability When Valuing Firms With Multiples? Journal of 

Financial Education 2, 24-33. 

 

Fahrmeir, L., Künstler, R., Pigeot, I., Tutz, G., 1999. Statistik: Der Weg zur 

Datenanalyse, 2nd edition. Springer, Berlin, Germany. 

 

Fama, E. F., 1965. The Behavior of Stock-Market Prices. The Journal of Business, 38(1), pp. 34-

105. 

 

Fama, E.F., 1970. Efficient Capital Markets: A Review of Theory and Empirical Work. Journal of 

Finance 25, 383-417. 



 
 

________________________________________________________________________________ 
121 

 

  

Fama, E.F., 1976. Foundations of Finance. Basic Books, New York, NY. 

 

Fama, E.F., 1991. Efficient Capital Markets: II. Journal of Finance 46, 1575-1617. 

 

Fama, E.F., 1998. Market efficiency, long-term returns, and behavioral finance. 

Journal of Financial Economics 49, 283-306. 

 

Fama, E.F., French, K.R., 1992. The Cross-section of Expected Stock Returns. 

Journal of Finance 47, 427-466. 

 

Fama, E.F., French, K.R., 1993. Common risk factors in the returns on stocks and 

bonds. Journal of Financial Economics 33, 3-56. 

 

Fama, E.F., French, K.R., 1995. Size and Book-to-Market Factors in Earnings and 

Returns. Journal of Finance 50, 131-156. 

 

Fama, E.F., French, K.R., 1997. Industry Costs of Equity. Journal of Financial Economics 43, 153-

193. 

 

Fama, E.F., French, K.R., 1998. Value versus Growth: The International Evidence. 

Journal of Finance 53, 1975-1999. 

 

Francis, J., Schipper, K., 1999. Have Financial Statements Lost Their Relevance? Journal of 

Accounting Research 37, 319-352. 

 

Frykman, D., Tolleryd, J., 2003. Corporate Valuation: An Easy Guide to Measuring Value. FT 

Prentice Hall, Upper Saddle River, NJ. 

 

Geddes, R., 2003. IPOs and Equity Offerings. Butterworth-Heinemann, Burlington, MA. 

 



 
 

________________________________________________________________________________ 
122 

 

Gilson, S.C., Hotchkiss, E.S., Ruback, R.S., 2000. Valuation of bankrupt firms. Review of Financial 

Studies 13, 43-74. 

 

Goedhart, M., Koller, T., Wessels, D., 2005. The right role for multiples in valuation. 

McKinsey on Finance 15, 7-11. 

 

Gu, Z., 2007. Across-sample Incomparability of R2s and Additional Evidence on Value Relevance 

Changes Over Time. Journal of Business Finance and Accounting, pp. 1073-1098.  

 

Guenther, D.A., Rosman, A.J., 1994. Difference between Compustat and CRSP SIC Codes and 

Related Effects on Research. Journal of Accounting and Economics 18, 115-128. 

  

Herrmann, V., 2002. Marktpreisschätzung mit kontrollierten Multiplikatoren. Josef 

Eul Verlag, Cologne, Germany. 

 

Herrmann, V., Richter, F., 2003. Pricing with Performance-Controlled Multiples. Schmalenbach 

Business Review 55, 194-219. 

 

Kahle, K.M., Walkling, R.A., 1996. The Impact of Industry Classifications on Financial Research. 

Journal of Financial and Quantitative Analysis 31, 309-335.  

 

Kang, J., 2016. New Insights into Equity Valuation Using Multiples. pp. 1-99. PhD Thesis, 

Defended January 28th/2016 at University of Neuchatel. 

 

Kaplan, S.N., Ruback, R.S., 1995. The Valuation of Cash Flow Forecasts: An Empirical Analysis. 

Journal of Finance 50, 1059-1093. 

 

Kaplan, S.N., Ruback, R.S., 1996. The Market Pricing of Cash Flow Forecasts: Discounted Cash 

Flow vs. the Method of Comparables. Journal of Applied Corporate Finance 8, 45-60. 

 

Kim, M., Ritter, J.R., 1999. Valuing IPOs. Journal of Financial Economics 53, 409- 437. 

 



 
 

________________________________________________________________________________ 
123 

 

Kothari, S.P., 2001. Capital markets research in accounting. Journal of Accounting and Economics 

31, 105-231. 

 

Koller, T., Goedhart, M., Wessels, D., 2005. Valuation: Measuring and Managing the Value of 

Companies, 4th edition. Wiley, Hoboken, NJ. 

 

Koller, T., Goedhart, M. & Wessels, D., 2005. The Right Role for Multiples in Valuation. 

McKinsey on Finance , Volume 15, pp. 7-11.  

 

Krolle, S., Schmitt, G., Schwetzler, B., editors, 2005. Multiplikatorverfahren in der 

Unternehmensbewertung: Anwendungsberichte, Problemfälle, Lösungsalternativen. 

Schäffer-Poeschel, Stuttgart, Germany. 

 

Lev, B., 1989. On the Usefulness of Earnings and Earnings Research: Lessons and Directions from 

Two Decades of Empirical Research. Journal of Accounting Research 27, 153-192. 

 

Lie, E., Lie, H.J., 2002. Multiples Used to Estimate Corporate Value. Financial 

Analysts Journal 58, 44-54. 

 

Liu, J., Thomas, J.K., 2000. Stock Returns and Accounting Earnings. Journal of Accounting 

Research 38, 71-101. 

 

Liu, J., Nissim, D., Thomas, J.K., 2002a. Equity Valuation Using Multiples. Journal of Accounting 

Research 40, 135-172. 

 

Liu, J., Nissim, D., Thomas, J.K., 2002b. International equity valuation using multiples. Working 

paper, UCLA, Columbia University, Yale University. 

 

Liu, J., Nissim, D., Thomas, J.K., 2005b. Value relevance of cash flows versus 

earnings: an international analysis using multiples. Working paper, UCLA, 

Columbia University, Yale University. 

 



 
 

________________________________________________________________________________ 
124 

 

Liu, J., Nissim, D., Thomas, J.K., 2006. Cash flow is King? Comparing valuations based on cash 

flow versus earnings multiples. Working paper, UCLA, Columbia University, Yale University. 

 

Löhnert, P.G., Böckmann, U.J., 2005. Multiplikatorverfahren in der Unternehmensbewertung. 

 

Lundholm, R., Sloan, R.G., 2004. Equity Valuation and Analysis with eVal. 

McGraw-Hill, New York, NY. 

 

Malkiel, B., 1973. A Random Walk Down Wall Street. W. W. Norton & Company, Inc.  

 

Modigliani, F., Miller, M.H., 1958. The Cost of Capital, Corporation Finance, and the Theory of 

Investment. American Economic Review 48, 261-297. 

 

Modigliani, F., Miller, M.H., 1963. Corporate Income Taxes and the Cost of Capital: A Correction. 

American Economic Review 53, 433-443. 

 

Moxter, A., 1983. Grundsätze ordnungsgemässer Unternehmensbewertung, 2nd 

edition. Gabler, Wiesbaden, Germany. 

 

MSCI, 2017. Introducing the 11th GICS Sector: Real Estate. [Online]   

 Available at: https://www.msci.com/gics  

 [Accessed 11 March 2018].  

  

MSCI, 2014. Global Industry Classification Standard (GICS). [Online]   

 Available at:  

https://web.archive.org/web/20141219200846/http://www.msci.com/resources/factsheets/MSCI_Gl

obal_Industry_Classification_Standard.pdf    

[Accessed 11 March 2018].  

  

MSCI, 2018. Introducing the 11th GICS Sector: Real Estate. [Online]   

 Available at: https://www.msci.com/gics  

 [Accessed 11 March 2018].  

https://www.msci.com/gics
https://web.archive.org/web/20141219200846/http:/www.msci.com/resources/factsheets/MSCI_Global_Industry_Classification_Standard.pdf
https://web.archive.org/web/20141219200846/http:/www.msci.com/resources/factsheets/MSCI_Global_Industry_Classification_Standard.pdf
https://www.msci.com/gics


 
 

________________________________________________________________________________ 
125 

 

 

Mueller, G.G., Gernon, H., Meek, G, 1994. Accounting: An International Perspective. Irwin, New 

York, NY. 

 

Palepu, K.G., Healy, P.M., Bernard, V.L., 2000. Business Analysis and Valuation Using Financial 

Statements, 2nd edition. South-Western, Cincinnati, OH. 

 

Penman, S.H., 2004. Financial Statement Analysis and Security Valuation, 2nd edition. McGraw-

Hill, New York, NY. 

 

Penman, S.H., 2006. Handling Valuation Models. Journal of Applied Corporate Finance 18, 48-55. 

 

Pereiro, L.E., 2002. Valuation of Companies in Emerging Markets: A Practical Approach. Wiley, 

Hoboken, NJ. 

 

Pfeil, O.P., 2004. Earnings from Intellectual Capital as a Driver of Shareholder 

Value. Haupt, Bern, Switzerland. 

 

Pratt, S., 2005. The Market Approach to Valuing Businesses, 2nd edition. Wiley, Hoboken, NJ. 

 

Pratt, S., Reilly, R., Schweihs, R., 2000. Valuing a Business, 3rd edition. Irwin, 

Homewood, IL. 

 

Reit, 2016. GICS Classification of Real Estate.. [Online]   

 Available at: https://www.reit.com/investing/investor-resources/gics-classification-real-estate 

 [Accessed 11 March 2018].  

  

Richter, F., 2005. Mergers and Acquisitions: Investmentanalyse, Finanzierung und 

Prozessmanagement. Vahlen, Munich, Germany. 

 

Ross, S.A., Westerfield, R.W., Jaffe, J., 2002. Corporate Finance, 6th edition. 

McGraw-Hill, New York, NY. 

https://www.reit.com/investing/investor-resources/gics-classification-real-estate
https://www.reit.com/investing/investor-resources/gics-classification-real-estate


 
 

________________________________________________________________________________ 
126 

 

 

S&P 500 Dow Jones Indices, 2017. S&P Dow Jones Indices. [Online]   

 Available at: http://us.spindices.com/indices/equity/sp-500  

 [Accessed 31 May 2017].  

 

Schmid, V., 2015. The Epoch Times. [Online]   

 Available at: http://www.theepochtimes.com/n3/1324459-what-is-a-bloomberg-terminal-and-why-

it-is-important/  

 [Accessed 31 May 2017].  

 

Schreiner, A., 2007. Equity Valuation Using Multiples: An Empirical Investigation. University of 

St.Gallen, pp. 1-130.  

 

Schreiner, A. & Spremann, K., 2007. Multiples and Their Valuation Accuracy inEuropean Equity 

Markets. pp. 1-26.  

 

Schucany, W. R., Parr, W. C. & Boyer, J. E., 1978. Correlation structure in Farlie-Gumbel 

Morgenstern distributions. Biometika, 65(3), pp. 650-654.  

 

Siblisresearch, 2018. S&P 500 Sector Weightings 1979-2018. [Online]   

 Available at: http://siblisresearch.com/data/sp-500-sector-weightings/  

 [Accessed 11 March 2018].  

 

Spremann, K., 2002. Finanzanalyse und Unternehmensbewertung. Oldenbourg, Munich, Germany. 

 

Spremann, K., 2005. Modern Finance, 2nd edition. Oldenbourg, Munich, Germany. 

 

Spremann, K., 2006. Portfoliomanagement, 3rd edition. Oldenbourg Munich, Germany. Manuscript 

provided by the author. 

 

Stahel, W. A., 2002. Statistische Datenanalyse: Eine Einführung für Naturwissenschaftler, 4th 

edition. Vieweg, Braunschweig, Germany. 

http://us.spindices.com/indices/equity/sp-500
http://www.theepochtimes.com/n3/1324459-what-is-a-bloomberg-terminal-and-why-it-is-important/
http://www.theepochtimes.com/n3/1324459-what-is-a-bloomberg-terminal-and-why-it-is-important/
http://siblisresearch.com/data/sp-500-sector-weightings/


 
 

________________________________________________________________________________ 
127 

 

 

Suozzo, P., Cooper, S., Sutherland, G., Deng, Z., 2001. Valuation Multiples: A 

Primer. Research report, UBS Investment Bank. 

 

Tasker, S.C., 1998. Industry-preferred Multiples in Acquisition Valuation. Working paper, Cornell 

University. 

 

Williams, J., 1938. The Theory of Investment Value. Harvard University Press, 

Cambridge, MA. 

  

 

 

 

  

  

  

  

  

.  

.  

  

  

  

  

  

Appendix 

10.1 List of US Companies based on study 

GICS Level  Ticker Company Name 

GICS Level 3 

Industry  
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Energy HP Helmerich & Payne 

Energy equipment 

& services 

Energy HAL Halliburton Co. 

Energy equipment 

& services 

Energy NOV National Oilwell Varco Inc. 

Energy equipment 

& services 

Energy SLB Schlumberger Ltd. 

Energy equipment 

& services 

Energy FTI TechnipFMC 

Energy equipment 

& services 

Energy CVX Chevron Corp. 

Oil & Gas & 

Consumer Fuels 

Energy XOM Exxon Mobil Corp. 

Oil & Gas & 

Consumer Fuels 

Energy HES Hess Corporation 

Oil & Gas & 

Consumer Fuels 

Energy APC Anadarko Petroleum Corp 

Oil & Gas & 

Consumer Fuels 

Energy APA Apache Corporation 

Oil & Gas & 

Consumer Fuels 

Energy COG Cabot Oil & Gas 

Oil & Gas & 

Consumer Fuels 

Energy XEC Cimarex Energy 

Oil & Gas & 

Consumer Fuels 

Energy CXO Concho Resources 

Oil & Gas & 

Consumer Fuels 

Energy COP ConocoPhillips 

Oil & Gas & 

Consumer Fuels 

Energy DVN Devon Energy Corp. 

Oil & Gas & 

Consumer Fuels 

Energy EOG EOG Resources 

Oil & Gas & 

Consumer Fuels 

https://www.nyse.com/quote/XNYS:HP
https://en.wikipedia.org/wiki/Helmerich_%26_Payne
https://www.nyse.com/quote/XNYS:HAL
https://en.wikipedia.org/wiki/Halliburton_Co.
https://www.nyse.com/quote/XNYS:NOV
https://en.wikipedia.org/wiki/National_Oilwell_Varco_Inc.
https://www.nyse.com/quote/XNYS:SLB
https://en.wikipedia.org/wiki/Schlumberger_Ltd.
https://www.nyse.com/quote/XNYS:FTI
https://en.wikipedia.org/wiki/TechnipFMC
https://www.nyse.com/quote/XNYS:CVX
https://en.wikipedia.org/wiki/Chevron_Corp.
https://www.nyse.com/quote/XNYS:XOM
https://en.wikipedia.org/wiki/Exxon_Mobil_Corp.
https://www.nyse.com/quote/XNYS:HES
https://en.wikipedia.org/wiki/Hess_Corporation
https://www.nyse.com/quote/XNYS:APC
https://en.wikipedia.org/wiki/Anadarko_Petroleum_Corp
https://www.nyse.com/quote/XNYS:APA
https://en.wikipedia.org/wiki/Apache_Corporation
https://www.nyse.com/quote/XNYS:COG
https://en.wikipedia.org/wiki/Cabot_Oil_%26_Gas
https://www.nyse.com/quote/XNYS:XEC
https://en.wikipedia.org/wiki/Cimarex_Energy
https://www.nyse.com/quote/XNYS:CXO
https://en.wikipedia.org/wiki/Concho_Resources
https://www.nyse.com/quote/XNYS:COP
https://en.wikipedia.org/wiki/ConocoPhillips
https://www.nyse.com/quote/XNYS:DVN
https://en.wikipedia.org/wiki/Devon_Energy
https://www.nyse.com/quote/XNYS:EOG
https://en.wikipedia.org/wiki/EOG_Resources
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Energy EQT EQT Corporation 

Oil & Gas & 

Consumer Fuels 

Energy MRO Marathon Oil Corp. 

Oil & Gas & 

Consumer Fuels 

Energy NFX Newfield Exploration Co 

Oil & Gas & 

Consumer Fuels 

Energy NBL Noble Energy Inc 

Oil & Gas & 

Consumer Fuels 

Energy OXY Occidental Petroleum 

Oil & Gas & 

Consumer Fuels 

Energy PXD Pioneer Natural Resources 

Oil & Gas & 

Consumer Fuels 

Energy RRC Range Resources Corp. 

Oil & Gas & 

Consumer Fuels 

Energy ANDV Andeavor 

Oil & Gas & 

Consumer Fuels 

Energy MPC Marathon Petroleum 

Oil & Gas & 

Consumer Fuels 

Energy PSX Phillips 66 

Oil & Gas & 

Consumer Fuels 

Energy VLO Valero Energy 

Oil & Gas & 

Consumer Fuels 

Energy KMI Kinder Morgan 

Oil & Gas & 

Consumer Fuels 

Energy OKE ONEOK 

Oil & Gas & 

Consumer Fuels 

Energy WMB Williams Cos. 

Oil & Gas & 

Consumer Fuels 

Financials AMG Affiliated Managers Group Inc Capital Markets 

Financials AMP Ameriprise Financial Capital Markets 

Financials BLK BlackRock Capital Markets 

Financials BEN Franklin Resources Capital Markets 

https://www.nyse.com/quote/XNYS:EQT
https://en.wikipedia.org/wiki/EQT_Corporation
https://www.nyse.com/quote/XNYS:MRO
https://en.wikipedia.org/wiki/Marathon_Oil_Corp.
https://www.nyse.com/quote/XNYS:NFX
https://en.wikipedia.org/wiki/Newfield_Exploration_Co
https://www.nyse.com/quote/XNYS:NBL
https://en.wikipedia.org/wiki/Noble_Energy_Inc
https://www.nyse.com/quote/XNYS:OXY
https://en.wikipedia.org/wiki/Occidental_Petroleum
https://www.nyse.com/quote/XNYS:PXD
https://en.wikipedia.org/wiki/Pioneer_Natural_Resources
https://www.nyse.com/quote/XNYS:RRC
https://en.wikipedia.org/wiki/Range_Resources
https://www.nyse.com/quote/XNYS:ANDV
https://en.wikipedia.org/wiki/Andeavor
https://www.nyse.com/quote/XNYS:MPC
https://en.wikipedia.org/wiki/Marathon_Petroleum
https://www.nyse.com/quote/XNYS:PSX
https://en.wikipedia.org/wiki/Phillips_66
https://www.nyse.com/quote/XNYS:VLO
https://en.wikipedia.org/wiki/Valero_Energy
https://www.nyse.com/quote/XNYS:KMI
https://en.wikipedia.org/wiki/Kinder_Morgan
https://www.nyse.com/quote/XNYS:OKE
https://en.wikipedia.org/wiki/ONEOK
https://www.nyse.com/quote/XNYS:WMB
https://en.wikipedia.org/wiki/Williams_Cos.
https://www.nyse.com/quote/XNYS:AMG
https://en.wikipedia.org/wiki/Affiliated_Managers_Group_Inc
https://www.nyse.com/quote/XNYS:AMP
https://en.wikipedia.org/wiki/Ameriprise_Financial
https://www.nyse.com/quote/XNYS:BLK
https://en.wikipedia.org/wiki/BlackRock
https://www.nyse.com/quote/XNYS:BEN
https://en.wikipedia.org/wiki/Franklin_Resources
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Financials IVZ Invesco Ltd. Capital Markets 

Financials NTRS Northern Trust Corp. Capital Markets 

Financials STT State Street Corp. Capital Markets 

Financials TROW T. Rowe Price Group Capital Markets 

Financials BK The Bank of New York Mellon Corp. Capital Markets 

Financials CBOE Cboe Global Markets Capital Markets 

Financials CME CME Group Inc. Capital Markets 

Financials ICE Intercontinental Exchange Capital Markets 

Financials MCO Moody's Corp Capital Markets 

Financials MSCI MSCI Inc Capital Markets 

Financials NDAQ Nasdaq, Inc. Capital Markets 

Financials SPGI S&P Global, Inc. Capital Markets 

Financials SCHW Charles Schwab Corporation Capital Markets 

Financials ETFC E*Trade Capital Markets 

Financials GS Goldman Sachs Group Capital Markets 

Financials MS Morgan Stanley Capital Markets 

Financials RJF Raymond James Financial Inc. Capital Markets 

Financials AXP American Express Co Consumer Finance 

Financials COF Capital One Financial Consumer Finance 

Financials DFS Discover Financial Services Consumer Finance 

Financials NAVI Navient Consumer Finance 

Financials SYF Synchrony Financial Consumer Finance 

Financials BAC Bank of America Corp Banks 

Financials C Citigroup Inc. Banks 

Financials CMA Comerica Inc. Banks 

Financials JPM JPMorgan Chase & Co. Banks 

Financials USB U.S. Bancorp Banks 

Financials WFC Wells Fargo Banks 

Financials BBT BB&T Corporation Banks 

Financials CFG Citizens Financial Group Banks 

Financials FITB Fifth Third Bancorp Banks 

Financials HBAN Huntington Bancshares Banks 

https://www.nyse.com/quote/XNYS:IVZ
https://en.wikipedia.org/wiki/Invesco_Ltd.
http://www.nasdaq.com/symbol/ntrs
https://en.wikipedia.org/wiki/Northern_Trust_Corp.
https://www.nyse.com/quote/XNYS:STT
https://en.wikipedia.org/wiki/State_Street_Corp.
http://www.nasdaq.com/symbol/trow
https://en.wikipedia.org/wiki/T._Rowe_Price_Group
https://www.nyse.com/quote/XNYS:BK
https://en.wikipedia.org/wiki/The_Bank_of_New_York_Mellon_Corp.
http://www.nasdaq.com/symbol/cboe
https://en.wikipedia.org/wiki/Cboe_Global_Markets
http://www.nasdaq.com/symbol/cme
https://en.wikipedia.org/wiki/CME_Group_Inc.
https://www.nyse.com/quote/XNYS:ICE
https://en.wikipedia.org/wiki/Intercontinental_Exchange
https://www.nyse.com/quote/XNYS:MCO
https://en.wikipedia.org/wiki/Moody%27s_Corp
https://www.nyse.com/quote/XNYS:MSCI
https://en.wikipedia.org/wiki/MSCI_Inc
http://www.nasdaq.com/symbol/ndaq
https://en.wikipedia.org/wiki/Nasdaq,_Inc.
https://www.nyse.com/quote/XNYS:SPGI
https://en.wikipedia.org/wiki/S%26P_Global,_Inc.
https://www.nyse.com/quote/XNYS:SCHW
https://en.wikipedia.org/wiki/Charles_Schwab_Corporation
http://www.nasdaq.com/symbol/etfc
https://en.wikipedia.org/wiki/E*Trade
https://www.nyse.com/quote/XNYS:GS
https://en.wikipedia.org/wiki/Goldman_Sachs_Group
https://www.nyse.com/quote/XNYS:MS
https://en.wikipedia.org/wiki/Morgan_Stanley
https://www.nyse.com/quote/XNYS:RJF
https://en.wikipedia.org/wiki/Raymond_James_Financial_Inc.
https://www.nyse.com/quote/XNYS:AXP
https://en.wikipedia.org/wiki/American_Express_Co
https://www.nyse.com/quote/XNYS:COF
https://en.wikipedia.org/wiki/Capital_One_Financial
https://www.nyse.com/quote/XNYS:DFS
https://en.wikipedia.org/wiki/Discover_Financial_Services
http://www.nasdaq.com/symbol/navi
https://en.wikipedia.org/wiki/Navient
https://www.nyse.com/quote/XNYS:SYF
https://en.wikipedia.org/wiki/Synchrony_Financial
https://www.nyse.com/quote/XNYS:BAC
https://en.wikipedia.org/wiki/Bank_of_America_Corp
https://www.nyse.com/quote/XNYS:C
https://en.wikipedia.org/wiki/Citigroup_Inc.
https://www.nyse.com/quote/XNYS:CMA
https://en.wikipedia.org/wiki/Comerica_Inc.
https://www.nyse.com/quote/XNYS:JPM
https://en.wikipedia.org/wiki/JPMorgan_Chase_%26_Co.
https://www.nyse.com/quote/XNYS:USB
https://en.wikipedia.org/wiki/U.S._Bancorp
https://www.nyse.com/quote/XNYS:WFC
https://en.wikipedia.org/wiki/Wells_Fargo
https://www.nyse.com/quote/XNYS:BBT
https://en.wikipedia.org/wiki/BB%26T_Corporation
https://www.nyse.com/quote/XNYS:CFG
https://en.wikipedia.org/wiki/Citizens_Financial_Group
http://www.nasdaq.com/symbol/fitb
https://en.wikipedia.org/wiki/Fifth_Third_Bancorp
http://www.nasdaq.com/symbol/hban
https://en.wikipedia.org/wiki/Huntington_Bancshares
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Financials KEY KeyCorp Banks 

Financials MTB M&T Bank Corp. Banks 

Financials PNC PNC Financial Services Banks 

Financials RF Regions Financial Corp. Banks 

Financials STI SunTrust Banks Banks 

Financials SIVB SVB Financial Banks 

Financials ZION Zions Bancorp Banks 

Financials PBCT People's United Financial Banks 

Financials LUK Leucadia National Corp. 

Diversified 

Finance Services 

Financials AON Aon plc Insurance  

Financials AJG Arthur J. Gallagher & Co. Insurance  

Financials MMC Marsh & McLennan Insurance  

Financials WLTW Willis Towers Watson Insurance  

Financials AFL AFLAC Inc Insurance  

Financials BHF Brighthouse Financial Inc Insurance  

Financials MET MetLife Inc. Insurance  

Financials PFG Principal Financial Group Insurance  

Financials PRU Prudential Financial Insurance  

Financials TMK Torchmark Corp. Insurance  

Financials UNM Unum Group Insurance  

Financials AIZ Assurant Inc. Insurance  

Financials LNC Lincoln National Insurance  

Financials L Loews Corp. Insurance  

Financials ALL Allstate Corp Insurance  

Financials AIG American International Group, Inc. Insurance  

Financials CB Chubb Limited Insurance  

Financials CINF Cincinnati Financial Insurance  

Financials HIG Hartford Financial Svc.Gp. Insurance  

Financials PGR Progressive Corp. Insurance  

Financials TRV The Travelers Companies Inc. Insurance  

Financials XL XL Capital Insurance  

https://www.nyse.com/quote/XNYS:KEY
https://en.wikipedia.org/wiki/KeyCorp
https://www.nyse.com/quote/XNYS:MTB
https://en.wikipedia.org/wiki/M%26T_Bank_Corp.
https://www.nyse.com/quote/XNYS:PNC
https://en.wikipedia.org/wiki/PNC_Financial_Services
https://www.nyse.com/quote/XNYS:RF
https://en.wikipedia.org/wiki/Regions_Financial_Corp.
https://www.nyse.com/quote/XNYS:STI
https://en.wikipedia.org/wiki/SunTrust_Banks
http://www.nasdaq.com/symbol/sivb
https://en.wikipedia.org/wiki/SVB_Financial
http://www.nasdaq.com/symbol/zion
https://en.wikipedia.org/wiki/Zions_Bancorp
http://www.nasdaq.com/symbol/pbct
https://en.wikipedia.org/wiki/People%27s_United_Financial
https://www.nyse.com/quote/XNYS:LUK
https://en.wikipedia.org/wiki/Leucadia_National_Corp.
https://www.nyse.com/quote/XNYS:AON
https://en.wikipedia.org/wiki/Aon_plc
https://www.nyse.com/quote/XNYS:AJG
https://en.wikipedia.org/wiki/Arthur_J._Gallagher_%26_Co.
https://www.nyse.com/quote/XNYS:MMC
https://en.wikipedia.org/wiki/Marsh_%26_McLennan
http://www.nasdaq.com/symbol/wltw
https://en.wikipedia.org/wiki/Willis_Towers_Watson
https://www.nyse.com/quote/XNYS:AFL
https://en.wikipedia.org/wiki/AFLAC_Inc
https://www.nyse.com/quote/XNYS:BHF
https://en.wikipedia.org/wiki/Brighthouse_Financial_Inc
https://www.nyse.com/quote/XNYS:MET
https://en.wikipedia.org/wiki/MetLife_Inc.
https://www.nyse.com/quote/XNYS:PFG
https://en.wikipedia.org/wiki/Principal_Financial_Group
https://www.nyse.com/quote/XNYS:PRU
https://en.wikipedia.org/wiki/Prudential_Financial
https://www.nyse.com/quote/XNYS:TMK
https://en.wikipedia.org/wiki/Torchmark_Corp.
https://www.nyse.com/quote/XNYS:UNM
https://en.wikipedia.org/wiki/Unum_Group
https://www.nyse.com/quote/XNYS:AIZ
https://en.wikipedia.org/wiki/Assurant
https://www.nyse.com/quote/XNYS:LNC
https://en.wikipedia.org/wiki/Lincoln_National
https://www.nyse.com/quote/XNYS:L
https://en.wikipedia.org/wiki/Loews_Corp.
https://www.nyse.com/quote/XNYS:ALL
https://en.wikipedia.org/wiki/Allstate_Corp
https://www.nyse.com/quote/XNYS:AIG
https://en.wikipedia.org/wiki/American_International_Group
https://www.nyse.com/quote/XNYS:CB
https://en.wikipedia.org/wiki/Chubb_Limited
http://www.nasdaq.com/symbol/cinf
https://en.wikipedia.org/wiki/Cincinnati_Financial
https://www.nyse.com/quote/XNYS:HIG
https://en.wikipedia.org/wiki/Hartford_Financial_Svc.Gp.
https://www.nyse.com/quote/XNYS:PGR
https://en.wikipedia.org/wiki/Progressive_Corp.
https://www.nyse.com/quote/XNYS:TRV
https://en.wikipedia.org/wiki/The_Travelers_Companies_Inc.
https://www.nyse.com/quote/XNYS:XL
https://en.wikipedia.org/wiki/XL_Capital
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Financials RE Everest Re Group Ltd. Insurance  

Financials HCP HCP Inc. REITs 

Financials VTR Ventas Inc REITs 

Financials WELL Welltower Inc. REITs 

Financials HST Host Hotels & Resorts REITs 

Financials DRE Duke Realty Corp REITs 

Financials PLD Prologis REITs 

Financials ARE Alexandria Real Estate Equities Inc REITs 

Financials BXP Boston Properties REITs 

Financials SLG SL Green Realty REITs 

Financials VNO Vornado Realty Trust REITs 

Financials AIV 

Apartment Investment & 

Management 

REITs 

Financials AVB AvalonBay Communities, Inc. REITs 

Financials EQR Equity Residential REITs 

Financials ESS Essex Property Trust, Inc. REITs 

Financials MAA Mid-America Apartments REITs 

Financials UDR UDR Inc REITs 

Financials FRT Federal Realty Investment Trust REITs 

Financials GGP General Growth Properties Inc. REITs 

Financials KIM Kimco Realty REITs 

Financials MAC Macerich REITs 

Financials O Realty Income Corporation REITs 

Financials REG Regency Centers Corporation REITs 

Financials SPG Simon Property Group Inc REITs 

Financials AMT American Tower Corp A REITs 

Financials CCI Crown Castle International Corp. REITs 

Financials DLR Digital Realty Trust Inc REITs 

Financials EQIX Equinix REITs 

Financials EXR Extra Space Storage REITs 

Financials IRM Iron Mountain Incorporated REITs 

Financials PSA Public Storage REITs 

https://www.nyse.com/quote/XNYS:RE
https://en.wikipedia.org/wiki/Everest_Re
https://www.nyse.com/quote/XNYS:HCP
https://en.wikipedia.org/wiki/HCP_Inc.
https://www.nyse.com/quote/XNYS:VTR
https://en.wikipedia.org/wiki/Ventas_Inc
https://www.nyse.com/quote/XNYS:WELL
https://en.wikipedia.org/wiki/Welltower_Inc.
https://www.nyse.com/quote/XNYS:HST
https://en.wikipedia.org/wiki/Host_Hotels_%26_Resorts
https://www.nyse.com/quote/XNYS:DRE
https://en.wikipedia.org/wiki/Duke_Realty
https://www.nyse.com/quote/XNYS:PLD
https://en.wikipedia.org/wiki/Prologis
https://www.nyse.com/quote/XNYS:ARE
https://en.wikipedia.org/wiki/Alexandria_Real_Estate_Equities
https://www.nyse.com/quote/XNYS:BXP
https://en.wikipedia.org/wiki/Boston_Properties
https://www.nyse.com/quote/XNYS:SLG
https://en.wikipedia.org/wiki/SL_Green_Realty
https://www.nyse.com/quote/XNYS:VNO
https://en.wikipedia.org/wiki/Vornado_Realty_Trust
https://www.nyse.com/quote/XNYS:AIV
https://en.wikipedia.org/wiki/Apartment_Investment_%26_Management
https://en.wikipedia.org/wiki/Apartment_Investment_%26_Management
https://www.nyse.com/quote/XNYS:AVB
https://en.wikipedia.org/wiki/AvalonBay_Communities,_Inc.
https://www.nyse.com/quote/XNYS:EQR
https://en.wikipedia.org/wiki/Equity_Residential
https://www.nyse.com/quote/XNYS:ESS
https://en.wikipedia.org/wiki/Essex_Property_Trust,_Inc.
https://www.nyse.com/quote/XNYS:MAA
https://en.wikipedia.org/wiki/Mid-America_Apartments
https://www.nyse.com/quote/XNYS:UDR
https://en.wikipedia.org/wiki/UDR_Inc
https://www.nyse.com/quote/XNYS:FRT
https://en.wikipedia.org/wiki/Federal_Realty_Investment_Trust
https://www.nyse.com/quote/XNYS:GGP
https://en.wikipedia.org/wiki/General_Growth_Properties_Inc.
https://www.nyse.com/quote/XNYS:KIM
https://en.wikipedia.org/wiki/Kimco_Realty
https://www.nyse.com/quote/XNYS:MAC
https://en.wikipedia.org/wiki/Macerich
https://www.nyse.com/quote/XNYS:O
https://en.wikipedia.org/wiki/Realty_Income_Corporation
https://www.nyse.com/quote/XNYS:REG
https://en.wikipedia.org/wiki/Regency_Centers_Corporation
https://www.nyse.com/quote/XNYS:SPG
https://en.wikipedia.org/wiki/Simon_Property_Group_Inc
https://www.nyse.com/quote/XNYS:AMT
https://en.wikipedia.org/wiki/American_Tower_Corp_A
https://www.nyse.com/quote/XNYS:CCI
https://en.wikipedia.org/wiki/Crown_Castle_International_Corp.
https://www.nyse.com/quote/XNYS:DLR
https://en.wikipedia.org/wiki/Digital_Realty
http://www.nasdaq.com/symbol/eqix
https://en.wikipedia.org/wiki/Equinix
https://www.nyse.com/quote/XNYS:EXR
https://en.wikipedia.org/wiki/Extra_Space_Storage
https://www.nyse.com/quote/XNYS:IRM
https://en.wikipedia.org/wiki/Iron_Mountain_Incorporated
https://www.nyse.com/quote/XNYS:PSA
https://en.wikipedia.org/wiki/Public_Storage
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Financials SBAC SBA Communications REITs 

Financials WY Weyerhaeuser Corp. REITs 

Health Care ALXN Alexion Pharmaceuticals Biotechnology 

Health Care AMGN Amgen Inc. Biotechnology 

Health Care BIIB Biogen Inc. Biotechnology 

Health Care CELG Celgene Corp. Biotechnology 

Health Care GILD Gilead Sciences Biotechnology 

Health Care INCY Incyte Biotechnology 

Health Care REGN Regeneron Biotechnology 

Health Care VRTX Vertex Pharmaceuticals Inc Biotechnology 

Health Care ABC AmerisourceBergen Corp 

Health Care 

Providers & 

Services 

Health Care CAH Cardinal Health Inc. 

Health Care 

Providers & 

Services 

Health Care ESRX Express Scripts 

Health Care 

Providers & 

Services 

Health Care HSIC Henry Schein 

Health Care 

Providers & 

Services 

Health Care MCK McKesson Corp. 

Health Care 

Providers & 

Services 

Health Care DVA DaVita Inc. 

Health Care 

Providers & 

Services 

Health Care AET Aetna Inc 

Health Care 

Providers & 

Services 

http://www.nasdaq.com/symbol/sbac
https://en.wikipedia.org/wiki/SBA_Communications
https://www.nyse.com/quote/XNYS:WY
https://en.wikipedia.org/wiki/Weyerhaeuser_Corp.
http://www.nasdaq.com/symbol/alxn
https://en.wikipedia.org/wiki/Alexion_Pharmaceuticals
http://www.nasdaq.com/symbol/amgn
https://en.wikipedia.org/wiki/Amgen_Inc.
http://www.nasdaq.com/symbol/biib
https://en.wikipedia.org/wiki/Biogen_Inc.
http://www.nasdaq.com/symbol/celg
https://en.wikipedia.org/wiki/Celgene_Corp.
http://www.nasdaq.com/symbol/gild
https://en.wikipedia.org/wiki/Gilead_Sciences
http://www.nasdaq.com/symbol/incy
https://en.wikipedia.org/wiki/Incyte
http://www.nasdaq.com/symbol/regn
https://en.wikipedia.org/wiki/Regeneron
http://www.nasdaq.com/symbol/vrtx
https://en.wikipedia.org/wiki/Vertex_Pharmaceuticals_Inc
https://www.nyse.com/quote/XNYS:ABC
https://en.wikipedia.org/wiki/AmerisourceBergen_Corp
https://www.nyse.com/quote/XNYS:CAH
https://en.wikipedia.org/wiki/Cardinal_Health
http://www.nasdaq.com/symbol/esrx
https://en.wikipedia.org/wiki/Express_Scripts
http://www.nasdaq.com/symbol/hsic
https://en.wikipedia.org/wiki/Henry_Schein
https://www.nyse.com/quote/XNYS:MCK
https://en.wikipedia.org/wiki/McKesson_Corp.
https://www.nyse.com/quote/XNYS:DVA
https://en.wikipedia.org/wiki/DaVita
https://www.nyse.com/quote/XNYS:AET
https://en.wikipedia.org/wiki/Aetna_Inc
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Health Care ANTM Anthem Inc. 

Health Care 

Providers & 

Services 

Health Care CNC Centene Corporation 

Health Care 

Providers & 

Services 

Health Care CI CIGNA Corp. 

Health Care 

Providers & 

Services 

Health Care HUM Humana Inc. 

Health Care 

Providers & 

Services 

Health Care UNH United Health Group Inc. 

Health Care 

Providers & 

Services 

Health Care HCA HCA Holdings 

Health Care 

Providers & 

Services 

Health Care UHS Universal Health Services, Inc. 

Health Care 

Providers & 

Services 

Health Care LH Laboratory Corp. of America Holding 

Health Care 

Providers & 

Services 

Health Care DGX Quest Diagnostics 

Health Care 

Providers & 

Services 

Health Care ABT Abbott Laboratories 

Health Care 

Equipment & 

Supplies 

https://www.nyse.com/quote/XNYS:ANTM
https://en.wikipedia.org/wiki/Anthem_Inc.
https://www.nyse.com/quote/XNYS:CNC
https://en.wikipedia.org/wiki/Centene_Corporation
https://www.nyse.com/quote/XNYS:CI
https://en.wikipedia.org/wiki/CIGNA_Corp.
https://www.nyse.com/quote/XNYS:HUM
https://en.wikipedia.org/wiki/Humana_Inc.
https://www.nyse.com/quote/XNYS:UNH
https://en.wikipedia.org/wiki/United_Health_Group_Inc.
https://www.nyse.com/quote/XNYS:HCA
https://en.wikipedia.org/wiki/HCA_Holdings
https://www.nyse.com/quote/XNYS:UHS
https://en.wikipedia.org/wiki/Universal_Health_Services,_Inc.
https://www.nyse.com/quote/XNYS:LH
https://en.wikipedia.org/wiki/Laboratory_Corp._of_America_Holding
https://www.nyse.com/quote/XNYS:DGX
https://en.wikipedia.org/wiki/Quest_Diagnostics
https://www.nyse.com/quote/XNYS:ABT
https://en.wikipedia.org/wiki/Abbott_Laboratories


 
 

________________________________________________________________________________ 
135 

 

Health Care BAX Baxter International Inc. 

Health Care 

Equipment & 

Supplies 

Health Care BDX Becton Dickinson 

Health Care 

Equipment & 

Supplies 

Health Care BSX Boston Scientific 

Health Care 

Equipment & 

Supplies 

Health Care DHR Danaher Corp. 

Health Care 

Equipment & 

Supplies 

Health Care EW Edwards Lifesciences 

Health Care 

Equipment & 

Supplies 

Health Care HOLX Hologic 

Health Care 

Equipment & 

Supplies 

Health Care IDXX IDEXX Laboratories 

Health Care 

Equipment & 

Supplies 

Health Care ISRG Intuitive Surgical Inc. 

Health Care 

Equipment & 

Supplies 

Health Care MDT Medtronic plc 

Health Care 

Equipment & 

Supplies 

Health Care RMD ResMed 

Health Care 

Equipment & 

Supplies 

https://www.nyse.com/quote/XNYS:BAX
https://en.wikipedia.org/wiki/Baxter_International_Inc.
https://www.nyse.com/quote/XNYS:BDX
https://en.wikipedia.org/wiki/Becton_Dickinson
https://www.nyse.com/quote/XNYS:BSX
https://en.wikipedia.org/wiki/Boston_Scientific
https://www.nyse.com/quote/XNYS:DHR
https://en.wikipedia.org/wiki/Danaher_Corp.
https://www.nyse.com/quote/XNYS:EW
https://en.wikipedia.org/wiki/Edwards_Lifesciences
http://www.nasdaq.com/symbol/holx
https://en.wikipedia.org/wiki/Hologic
http://www.nasdaq.com/symbol/idxx
https://en.wikipedia.org/wiki/Idexx_Laboratories
http://www.nasdaq.com/symbol/isrg
https://en.wikipedia.org/wiki/Intuitive_Surgical_Inc.
https://www.nyse.com/quote/XNYS:MDT
https://en.wikipedia.org/wiki/Medtronic_plc
https://www.nyse.com/quote/XNYS:RMD
https://en.wikipedia.org/wiki/ResMed


 
 

________________________________________________________________________________ 
136 

 

Health Care SYK Stryker Corp. 

Health Care 

Equipment & 

Supplies 

Health Care VAR Varian Medical Systems 

Health Care 

Equipment & 

Supplies 

Health Care ZBH Zimmer Biomet Holdings 

Health Care 

Equipment & 

Supplies 

Health Care ALGN Align Technology 

Health Care 

Equipment & 

Supplies 

Health Care XRAY Dentsply Sirona 

Health Care 

Equipment & 

Supplies 

Health Care COO The Cooper Companies 

Health Care 

Equipment & 

Supplies 

Health Care DVA DaVita Inc. 

Health Care 

Equipment & 

Supplies 

Health Care WAT Waters Corporation 

Life Sciences 

Tools & Services 

Health Care A Agilent Technologies Inc 

Life Sciences 

Tools & Services 

Health Care PKI PerkinElmer 

Life Sciences 

Tools & Services 

Health Care TMO Thermo Fisher Scientific 

Life Sciences 

Tools & Services 

Health Care IQV IQVIA Holdings Inc. 

Life Sciences 

Tools & Services 

https://www.nyse.com/quote/XNYS:SYK
https://en.wikipedia.org/wiki/Stryker_Corp.
https://www.nyse.com/quote/XNYS:VAR
https://en.wikipedia.org/wiki/Varian_Medical_Systems
https://www.nyse.com/quote/XNYS:ZBH
https://en.wikipedia.org/wiki/Zimmer_Holdings
http://www.nasdaq.com/symbol/algn
https://en.wikipedia.org/wiki/Align_Technology
http://www.nasdaq.com/symbol/xray
https://en.wikipedia.org/wiki/Dentsply_Sirona
https://www.nyse.com/quote/XNYS:COO
https://en.wikipedia.org/wiki/The_Cooper_Companies
https://www.nyse.com/quote/XNYS:DVA
https://en.wikipedia.org/wiki/DaVita
https://www.nyse.com/quote/XNYS:WAT
https://en.wikipedia.org/wiki/Waters_Corporation
https://www.nyse.com/quote/XNYS:A
https://en.wikipedia.org/wiki/Agilent_Technologies_Inc
https://www.nyse.com/quote/XNYS:PKI
https://en.wikipedia.org/wiki/PerkinElmer
https://www.nyse.com/quote/XNYS:TMO
https://en.wikipedia.org/wiki/Thermo_Fisher_Scientific
https://www.nyse.com/quote/XNYS:IQV
https://en.wikipedia.org/wiki/IQVIA
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Health Care ILMN Illumina Inc 

Life Sciences 

Tools & Services 

Health Care MTD Mettler Toledo 

Life Sciences 

Tools & Services 

Health Care CERN Cerner 

Health Care 

Technology 

Health Care ABBV AbbVie Inc. Pharmaceuticals 

Health Care AGN Allergan, Plc Pharmaceuticals 

Health Care LLY Lilly (Eli) & Co. Pharmaceuticals 

Health Care MRK Merck & Co. Pharmaceuticals 

Health Care MYL Mylan N.V. Pharmaceuticals 

Health Care NKTR Nektar Therapeutics Pharmaceuticals 

Health Care PRGO Perrigo Pharmaceuticals 

Health Care PFE Pfizer Inc. Pharmaceuticals 

Health Care ZTS Zoetis Pharmaceuticals 

Industrials BA Boeing Company 

Aerospace & 

Defense 

Industrials GD General Dynamics 

Aerospace & 

Defense 

Industrials HRS Harris Corporation 

Aerospace & 

Defense 

Industrials LLL L-3 Communications Holdings 

Aerospace & 

Defense 

Industrials LMT Lockheed Martin Corp. 

Aerospace & 

Defense 

Industrials NOC Northrop Grumman Corp. 

Aerospace & 

Defense 

Industrials RTN Raytheon Co. 

Aerospace & 

Defense 

Industrials COL Rockwell Collins 

Aerospace & 

Defense 

http://www.nasdaq.com/symbol/ilmn
https://en.wikipedia.org/wiki/Illumina_(company)
https://www.nyse.com/quote/XNYS:MTD
https://en.wikipedia.org/wiki/Mettler_Toledo
http://www.nasdaq.com/symbol/cern
https://en.wikipedia.org/wiki/Cerner
https://www.nyse.com/quote/XNYS:ABBV
https://en.wikipedia.org/wiki/AbbVie_Inc.
https://www.nyse.com/quote/XNYS:AGN
https://en.wikipedia.org/wiki/Allergan,_Plc
https://www.nyse.com/quote/XNYS:LLY
https://en.wikipedia.org/wiki/Lilly_(Eli)_%26_Co.
https://www.nyse.com/quote/XNYS:MRK
https://en.wikipedia.org/wiki/Merck_%26_Co.
http://www.nasdaq.com/symbol/myl
https://en.wikipedia.org/wiki/Mylan_N.V.
http://www.nasdaq.com/symbol/nktr
https://en.wikipedia.org/wiki/Nektar_Therapeutics
https://www.nyse.com/quote/XNYS:PRGO
https://en.wikipedia.org/wiki/Perrigo
https://www.nyse.com/quote/XNYS:PFE
https://en.wikipedia.org/wiki/Pfizer_Inc.
https://www.nyse.com/quote/XNYS:ZTS
https://en.wikipedia.org/wiki/Zoetis
https://www.nyse.com/quote/XNYS:BA
https://en.wikipedia.org/wiki/Boeing_Company
https://www.nyse.com/quote/XNYS:GD
https://en.wikipedia.org/wiki/General_Dynamics
https://www.nyse.com/quote/XNYS:HRS
https://en.wikipedia.org/wiki/Harris_Corporation
https://www.nyse.com/quote/XNYS:LLL
https://en.wikipedia.org/wiki/L-3_Communications_Holdings
https://www.nyse.com/quote/XNYS:LMT
https://en.wikipedia.org/wiki/Lockheed_Martin_Corp.
https://www.nyse.com/quote/XNYS:NOC
https://en.wikipedia.org/wiki/Northrop_Grumman_Corp.
https://www.nyse.com/quote/XNYS:RTN
https://en.wikipedia.org/wiki/Raytheon_Co.
https://www.nyse.com/quote/XNYS:COL
https://en.wikipedia.org/wiki/Rockwell_Collins
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Industrials TXT Textron Inc. 

Aerospace & 

Defense 

Industrials TDG TransDigm Group 

Aerospace & 

Defense 

Industrials UTX United Technologies 

Aerospace & 

Defense 

Industrials CHRW C. H. Robinson Worldwide 
Air Freight & 

Logistics 

Industrials EXPD Expeditors International 
Air Freight & 

Logistics 

Industrials FDX FedEx Corporation 

Air Freight & 

Logistics 

Industrials UPS United Parcel Service 

Air Freight & 

Logistics 

Industrials ALK Alaska Air Group Inc Airlines 

Industrials AAL American Airlines Group Airlines 

Industrials DAL Delta Air Lines Inc. Airlines 

Industrials LUV Southwest Airlines Airlines 

Industrials UAL United Continental Holdings Airlines 

Industrials FLR Fluor Corp. 

Construction & 

Engineering 

Industrials JEC Jacobs Engineering Group 

Construction & 

Engineering 

Industrials PWR Quanta Services Inc. 

Construction & 

Engineering 

Industrials AYI Acuity Brands Inc 

Electrical 

Components & 

Equipment 

Industrials AME AMETEK Inc. 

Electrical 

Components & 

Equipment 

https://www.nyse.com/quote/XNYS:TXT
https://en.wikipedia.org/wiki/Textron_Inc.
https://www.nyse.com/quote/XNYS:TDG
https://en.wikipedia.org/wiki/TransDigm_Group
https://www.nyse.com/quote/XNYS:UTX
https://en.wikipedia.org/wiki/United_Technologies
https://www.nyse.com/quote/XNYS:FDX
https://en.wikipedia.org/wiki/FedEx_Corporation
https://www.nyse.com/quote/XNYS:UPS
https://en.wikipedia.org/wiki/United_Parcel_Service
https://www.nyse.com/quote/XNYS:ALK
https://en.wikipedia.org/wiki/Alaska_Air_Group_Inc
http://www.nasdaq.com/symbol/aal
https://en.wikipedia.org/wiki/American_Airlines_Group
https://www.nyse.com/quote/XNYS:DAL
https://en.wikipedia.org/wiki/Delta_Air_Lines
https://www.nyse.com/quote/XNYS:LUV
https://en.wikipedia.org/wiki/Southwest_Airlines
https://www.nyse.com/quote/XNYS:UAL
https://en.wikipedia.org/wiki/United_Continental_Holdings
https://www.nyse.com/quote/XNYS:FLR
https://en.wikipedia.org/wiki/Fluor_Corp.
https://www.nyse.com/quote/XNYS:JEC
https://en.wikipedia.org/wiki/Jacobs_Engineering_Group
https://www.nyse.com/quote/XNYS:PWR
https://en.wikipedia.org/wiki/Quanta_Services_Inc.
https://www.nyse.com/quote/XNYS:AYI
https://en.wikipedia.org/wiki/Acuity_Brands_Inc
https://www.nyse.com/quote/XNYS:AME
https://en.wikipedia.org/wiki/AMETEK_Inc.
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Industrials ETN Eaton Corporation 

Electrical 

Components & 

Equipment 

Industrials EMR Emerson Electric Company 

Electrical 

Components & 

Equipment 

Industrials ROK Rockwell Automation Inc. 

Electrical 

Components & 

Equipment 

Industrials MMM 3M Company 

Industrial 

Conglomerates 

Industrials GE General Electric 

Industrial 

Conglomerates 

Industrials HON Honeywell Int'l Inc. 

Industrial 

Conglomerates 

Industrials ROP Roper Technologies 

Industrial 

Conglomerates 

Industrials CMI Cummins Inc. 

Industrial 

Machinery 

Industrials DOV Dover Corp. 

Industrial 

Machinery 

Industrials FLS Flowserve Corporation 

Industrial 

Machinery 

Industrials ITW Illinois Tool Works 

Industrial 

Machinery 

Industrials IR Ingersoll-Rand PLC 

Industrial 

Machinery 

Industrials PH Parker-Hannifin 

Industrial 

Machinery 

Industrials PNR Pentair Ltd. 

Industrial 

Machinery 

https://www.nyse.com/quote/XNYS:ETN
https://en.wikipedia.org/wiki/Eaton_Corporation
https://www.nyse.com/quote/XNYS:EMR
https://en.wikipedia.org/wiki/Emerson_Electric_Company
https://www.nyse.com/quote/XNYS:ROK
https://en.wikipedia.org/wiki/Rockwell_Automation_Inc.
https://www.nyse.com/quote/XNYS:MMM
https://en.wikipedia.org/wiki/3M
https://www.nyse.com/quote/XNYS:GE
https://en.wikipedia.org/wiki/General_Electric
https://www.nyse.com/quote/XNYS:HON
https://en.wikipedia.org/wiki/Honeywell_Int%27l_Inc.
https://www.nyse.com/quote/XNYS:ROP
https://en.wikipedia.org/wiki/Roper_Technologies
https://www.nyse.com/quote/XNYS:CMI
https://en.wikipedia.org/wiki/Cummins_Inc.
https://www.nyse.com/quote/XNYS:DOV
https://en.wikipedia.org/wiki/Dover_Corp.
https://www.nyse.com/quote/XNYS:FLS
https://en.wikipedia.org/wiki/Flowserve_Corporation
https://www.nyse.com/quote/XNYS:ITW
https://en.wikipedia.org/wiki/Illinois_Tool_Works
https://www.nyse.com/quote/XNYS:IR
https://en.wikipedia.org/wiki/Ingersoll-Rand_PLC
https://www.nyse.com/quote/XNYS:PH
https://en.wikipedia.org/wiki/Parker-Hannifin
https://www.nyse.com/quote/XNYS:PNR
https://en.wikipedia.org/wiki/Pentair
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Industrials XYL Xylem Inc. 

Industrial 

Machinery 

Industrials DE Deere & Company 
Industrial 

Machinery 

Industrials CAT Caterpillar Inc. 

Industrial 

Machinery 

Industrials SNA Snap-on Inc. 
Industrial 

Machinery 

Industrials SWK Stanley Black & Decker, Inc.  
Industrial 

Machinery 

Industrials JBHT J. B. Hunt Transport Services 

Industrials Road & 

Rail 

Industrials KSU Kansas City Southern 

Industrials Road & 

Rail 

Industrials NSC Norfolk Southern Corp. 

Industrials Road & 

Rail 

Industrials UNP Union Pacific 

Industrials Road & 

Rail 

Industrials EFX Equifax Inc. 

Professional 

Services 

Industrials RHI Robert Half International 

Professional 

Services 

Industrials NLSN Nielsen Holdings 

Professional 

Services 

Industrials VRSK Verisk Analytics 

Professional 

Services 

Industrials JCI Johnson Controls International 

Industrials 

Building Space 

Industrials MAS Masco Corp. 

Industrials 

Building Space 

Industrials AOS A.O. Smith Corp 

Industrials 

Building Space 

https://www.nyse.com/quote/XNYS:XYL
https://en.wikipedia.org/wiki/Xylem_Inc.
https://www.nyse.com/quote/XNYS:CAT
https://en.wikipedia.org/wiki/Caterpillar_Inc.
http://www.nasdaq.com/symbol/jbht
https://en.wikipedia.org/wiki/J._B._Hunt_Transport_Services
https://www.nyse.com/quote/XNYS:KSU
https://en.wikipedia.org/wiki/Kansas_City_Southern_(company)
https://www.nyse.com/quote/XNYS:NSC
https://en.wikipedia.org/wiki/Norfolk_Southern_Corp.
https://www.nyse.com/quote/XNYS:UNP
https://en.wikipedia.org/wiki/Union_Pacific
https://www.nyse.com/quote/XNYS:EFX
https://en.wikipedia.org/wiki/Equifax_Inc.
https://www.nyse.com/quote/XNYS:RHI
https://en.wikipedia.org/wiki/Robert_Half_International
https://www.nyse.com/quote/XNYS:NLSN
https://en.wikipedia.org/wiki/Nielsen_Holdings
http://www.nasdaq.com/symbol/vrsk
https://en.wikipedia.org/wiki/Verisk_Analytics
https://www.nyse.com/quote/XNYS:JCI
https://en.wikipedia.org/wiki/Johnson_Controls
https://www.nyse.com/quote/XNYS:MAS
https://en.wikipedia.org/wiki/Masco_Corp.
https://www.nyse.com/quote/XNYS:AOS
https://en.wikipedia.org/wiki/A.O._Smith
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Industrials GWW Grainger (W.W.) Inc. 

Trading 

Companies & 

Distributors 

Industrials FAST Fastenal Co 

Trading 

Companies & 

Distributors 

Industrials URI United Rentals, Inc. 

Trading 

Companies & 

Distributors 

Industrials CTAS Cintas Corporation 

Industrials 

Commericals 

Industrials SRCL Stericycle Inc 

Industrials 

Commericals 

Industrials WM Waste Management Inc. 

Industrials 

Commericals 

Industrials RSG Republic Services Inc 

Industrials 

Commericals 

Information 

Technology 
MA Mastercard Inc. IT Services 

Information 

Technology 
FIS 

Fidelity National Information 

Services 

IT Services 

Information 

Technology 
V Visa Inc. IT Services 

Information 

Technology 
WU Western Union Co IT Services 

Information 

Technology 
TSS Total System Services IT Services 

Information 

Technology 
FISV Fiserv Inc IT Services 

Information 

Technology 
PAYX Paychex Inc. IT Services 

https://www.nyse.com/quote/XNYS:GWW
https://en.wikipedia.org/wiki/Grainger_(W.W.)_Inc.
http://www.nasdaq.com/symbol/fast
https://en.wikipedia.org/wiki/Fastenal_Co
https://www.nyse.com/quote/XNYS:URI
https://en.wikipedia.org/wiki/United_Rentals,_Inc.
http://www.nasdaq.com/symbol/ctas
https://en.wikipedia.org/wiki/Cintas_Corporation
http://www.nasdaq.com/symbol/srcl
https://en.wikipedia.org/wiki/Stericycle_Inc
https://www.nyse.com/quote/XNYS:WM
https://en.wikipedia.org/wiki/Waste_Management_Inc.
https://www.nyse.com/quote/XNYS:RSG
https://en.wikipedia.org/wiki/Republic_Services_Inc
https://www.nyse.com/quote/XNYS:MA
https://en.wikipedia.org/wiki/Mastercard_Inc.
https://www.nyse.com/quote/XNYS:FIS
https://en.wikipedia.org/wiki/Fidelity_National_Information_Services
https://en.wikipedia.org/wiki/Fidelity_National_Information_Services
https://www.nyse.com/quote/XNYS:V
https://en.wikipedia.org/wiki/Visa_Inc.
https://www.nyse.com/quote/XNYS:WU
https://en.wikipedia.org/wiki/Western_Union_Co
https://www.nyse.com/quote/XNYS:TSS
https://en.wikipedia.org/wiki/Total_System_Services
http://www.nasdaq.com/symbol/fisv
https://en.wikipedia.org/wiki/Fiserv_Inc
http://www.nasdaq.com/symbol/payx
https://en.wikipedia.org/wiki/Paychex_Inc.
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Information 

Technology 
DXC DXC Technology IT Services 

Information 

Technology 
ACN Accenture plc IT Services 

Information 

Technology 
CTSH Cognizant Technology Solutions IT Services 

Information 

Technology 
IT Gartner Inc IT Services 

Information 

Technology 
IBM International Business Machines IT Services 

Information 

Technology 
ADS Alliance Data Systems IT Services 

Information 

Technology 
GPN Global Payments Inc. IT Services 

Information 

Technology 
PYPL PayPal IT Services 

Information 

Technology 
ADP Automatic Data Processing IT Services 

Information 

Technology 
CSCO Cisco Systems 

Communications 

Equipment 

Information 

Technology 
FFIV F5 Networks 

Communications 

Equipment 

Information 

Technology 
JNPR Juniper Networks 

Communications 

Equipment 

Information 

Technology 
MSI Motorola Solutions Inc. 

Communications 

Equipment 

Information 

Technology 
GOOGL Alphabet Inc Class A 

Internet Software 

& Services 

Information 

Technology 
FB Facebook, Inc. 

Internet Software 

& Services 

Information 

Technology 
VRSN Verisign Inc. 

Internet Software 

& Services 

https://www.nyse.com/quote/XNYS:DXC
https://en.wikipedia.org/wiki/DXC_Technology
https://www.nyse.com/quote/XNYS:ACN
https://en.wikipedia.org/wiki/Accenture_plc
http://www.nasdaq.com/symbol/ctsh
https://en.wikipedia.org/wiki/Cognizant_Technology_Solutions
https://www.nyse.com/quote/XNYS:IT
https://en.wikipedia.org/wiki/Gartner
https://www.nyse.com/quote/XNYS:IBM
https://en.wikipedia.org/wiki/IBM
https://www.nyse.com/quote/XNYS:GPN
https://en.wikipedia.org/wiki/Global_Payments_Inc.
http://www.nasdaq.com/symbol/pypl
https://en.wikipedia.org/wiki/PayPal
http://www.nasdaq.com/symbol/adp
https://en.wikipedia.org/wiki/Automatic_Data_Processing
http://www.nasdaq.com/symbol/csco
https://en.wikipedia.org/wiki/Cisco_Systems
http://www.nasdaq.com/symbol/ffiv
https://en.wikipedia.org/wiki/F5_Networks
https://www.nyse.com/quote/XNYS:JNPR
https://en.wikipedia.org/wiki/Juniper_Networks
https://www.nyse.com/quote/XNYS:MSI
https://en.wikipedia.org/wiki/Motorola_Solutions_Inc.
http://www.nasdaq.com/symbol/googl
https://en.wikipedia.org/wiki/Alphabet_Inc.
http://www.nasdaq.com/symbol/fb
https://en.wikipedia.org/wiki/Facebook,_Inc.
http://www.nasdaq.com/symbol/vrsn
https://en.wikipedia.org/wiki/Verisign_Inc.
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Information 

Technology 
AKAM Akamai Technologies Inc 

Internet Software 

& Services 

Information 

Technology 
EBAY eBay Inc. 

Internet Software 

& Services 

Information 

Technology 
CA CA, Inc. Software 

Information 

Technology 
MSFT Microsoft Corp. Software 

Information 

Technology 
RHT Red Hat Inc. Software 

Information 

Technology 
ATVI Activision Blizzard Software 

Information 

Technology 
EA Electronic Arts Software 

Information 

Technology 
TTWO Take-Two Interactive Software 

Information 

Technology 
CTXS Citrix Systems Software 

Information 

Technology 
INTU Intuit Inc. Software 

Information 

Technology 
CRM Salesforce.com Software 

Information 

Technology 
ADBE Adobe Systems Inc Software 

Information 

Technology 
ANSS ANSYS Software 

Information 

Technology 
ADSK Autodesk Inc. Software 

Information 

Technology 
CDNS Cadence Design Systems Software 

Information 

Technology 
ORCL Oracle Corp. Software 

http://www.nasdaq.com/symbol/akam
https://en.wikipedia.org/wiki/Akamai_Technologies_Inc
http://www.nasdaq.com/symbol/ebay
https://en.wikipedia.org/wiki/EBay
http://www.nasdaq.com/symbol/ca
https://en.wikipedia.org/wiki/CA,_Inc.
http://www.nasdaq.com/symbol/msft
https://en.wikipedia.org/wiki/Microsoft_Corp.
https://www.nyse.com/quote/XNYS:RHT
https://en.wikipedia.org/wiki/Red_Hat_Inc.
http://www.nasdaq.com/symbol/atvi
https://en.wikipedia.org/wiki/Activision_Blizzard
http://www.nasdaq.com/symbol/ea
https://en.wikipedia.org/wiki/Electronic_Arts
http://www.nasdaq.com/symbol/ttwo
https://en.wikipedia.org/wiki/Take-Two_Interactive
http://www.nasdaq.com/symbol/ctxs
https://en.wikipedia.org/wiki/Citrix_Systems
http://www.nasdaq.com/symbol/intu
https://en.wikipedia.org/wiki/Intuit
https://www.nyse.com/quote/XNYS:CRM
https://en.wikipedia.org/wiki/Salesforce.com
http://www.nasdaq.com/symbol/adbe
https://en.wikipedia.org/wiki/Adobe_Systems_Inc
http://www.nasdaq.com/symbol/anss
https://en.wikipedia.org/wiki/ANSYS
http://www.nasdaq.com/symbol/adsk
https://en.wikipedia.org/wiki/Autodesk_Inc.
http://www.nasdaq.com/symbol/cdns
https://en.wikipedia.org/wiki/Cadence_Design_Systems
https://www.nyse.com/quote/XNYS:ORCL
https://en.wikipedia.org/wiki/Oracle_Corp.
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Information 

Technology 
SYMC Symantec Corp. Software 

Information 

Technology 
SNPS Synopsys Inc. Software 

Information 

Technology 
AMAT Applied Materials Inc. 

Semiconductor 

Equipment 

Information 

Technology 
KLAC KLA-Tencor Corp. 

Semiconductor 

Equipment 

Information 

Technology 
LRCX Lam Research 

Semiconductor 

Equipment 

Information 

Technology 
AMD Advanced Micro Devices Inc Semiconductors 

Information 

Technology 
ADI Analog Devices, Inc. Semiconductors 

Information 

Technology 
AVGO Broadcom Semiconductors 

Information 

Technology 
INTC Intel Corp. Semiconductors 

Information 

Technology 
MCHP Microchip Technology Semiconductors 

Information 

Technology 
MU Micron Technology Semiconductors 

Information 

Technology 
NVDA Nvidia Corporation Semiconductors 

Information 

Technology 
QRVO Qorvo Semiconductors 

Information 

Technology 
QCOM QUALCOMM Inc. Semiconductors 

Information 

Technology 
SWKS Skyworks Solutions Semiconductors 

Information 

Technology 
TXN Texas Instruments Semiconductors 

http://www.nasdaq.com/symbol/symc
https://en.wikipedia.org/wiki/Symantec_Corp.
http://www.nasdaq.com/symbol/snps
https://en.wikipedia.org/wiki/Synopsys_Inc.
http://www.nasdaq.com/symbol/amat
https://en.wikipedia.org/wiki/Applied_Materials_Inc.
http://www.nasdaq.com/symbol/klac
https://en.wikipedia.org/wiki/KLA-Tencor_Corp.
http://www.nasdaq.com/symbol/lrcx
https://en.wikipedia.org/wiki/Lam_Research
http://www.nasdaq.com/symbol/amd
https://en.wikipedia.org/wiki/Advanced_Micro_Devices_Inc
http://www.nasdaq.com/symbol/adi
https://en.wikipedia.org/wiki/Analog_Devices,_Inc.
http://www.nasdaq.com/symbol/avgo
https://en.wikipedia.org/wiki/Broadcom_Limited
http://www.nasdaq.com/symbol/intc
https://en.wikipedia.org/wiki/Intel_Corp.
http://www.nasdaq.com/symbol/mchp
https://en.wikipedia.org/wiki/Microchip_Technology
http://www.nasdaq.com/symbol/mu
https://en.wikipedia.org/wiki/Micron_Technology
http://www.nasdaq.com/symbol/nvda
https://en.wikipedia.org/wiki/Nvidia_Corporation
http://www.nasdaq.com/symbol/qrvo
https://en.wikipedia.org/wiki/Qorvo
http://www.nasdaq.com/symbol/qcom
https://en.wikipedia.org/wiki/QUALCOMM_Inc.
http://www.nasdaq.com/symbol/swks
https://en.wikipedia.org/wiki/Skyworks_Solutions
http://www.nasdaq.com/symbol/txn
https://en.wikipedia.org/wiki/Texas_Instruments
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Information 

Technology 
XLNX Xilinx Inc Semiconductors 

Information 

Technology 
NTAP NetApp 

Technology 

Hardware, Storage 

& Peripherals 

Information 

Technology 
AAPL Apple Inc. 

Technology 

Hardware, Storage 

& Peripherals 

Information 

Technology 
HPE Hewlett Packard Enterprise 

Technology 

Hardware, Storage 

& Peripherals 

Information 

Technology 
HPQ HP Inc. 

Technology 

Hardware, Storage 

& Peripherals 

Information 

Technology 
STX Seagate Technology 

Technology 

Hardware, Storage 

& Peripherals 

Information 

Technology 
WDC Western Digital 

Technology 

Hardware, Storage 

& Peripherals 

Information 

Technology 
XRX Xerox Corp. 

Technology 

Hardware, Storage 

& Peripherals 

Materials MLM Martin Marietta Materials 

Construction 

Materials 

Materials VMC Vulcan Materials 

Construction 

Materials 

Materials NEM Newmont Mining Corporation Metals & Mining 

Materials FCX Freeport-McMoRan Inc. Metals & Mining 

Materials NUE Nucor Corp. Metals & Mining 

Materials BLL Ball Corp 

Containers & 

Packaging 

http://www.nasdaq.com/symbol/xlnx
https://en.wikipedia.org/wiki/Xilinx_Inc
http://www.nasdaq.com/symbol/ntap
https://en.wikipedia.org/wiki/NetApp
http://www.nasdaq.com/symbol/aapl
https://en.wikipedia.org/wiki/Apple_Inc.
https://www.nyse.com/quote/XNYS:HPE
https://en.wikipedia.org/wiki/Hewlett_Packard_Enterprise
https://www.nyse.com/quote/XNYS:HPQ
https://en.wikipedia.org/wiki/HP_Inc.
http://www.nasdaq.com/symbol/stx
https://en.wikipedia.org/wiki/Seagate_Technology
http://www.nasdaq.com/symbol/wdc
https://en.wikipedia.org/wiki/Western_Digital
https://www.nyse.com/quote/XNYS:XRX
https://en.wikipedia.org/wiki/Xerox_Corp.
https://www.nyse.com/quote/XNYS:MLM
https://en.wikipedia.org/wiki/Martin_Marietta_Materials
https://www.nyse.com/quote/XNYS:VMC
https://en.wikipedia.org/wiki/Vulcan_Materials
https://www.nyse.com/quote/XNYS:NEM
https://en.wikipedia.org/wiki/Newmont_Mining_Corporation
https://www.nyse.com/quote/XNYS:FCX
https://en.wikipedia.org/wiki/Freeport-McMoRan_Inc.
https://www.nyse.com/quote/XNYS:NUE
https://en.wikipedia.org/wiki/Nucor_Corp.
https://www.nyse.com/quote/XNYS:BLL
https://en.wikipedia.org/wiki/Ball_Corp
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Materials AVY Avery Dennison Corp 

Containers & 

Packaging 

Materials IP International Paper 

Containers & 

Packaging 

Materials PKG Packaging Corporation of America 

Containers & 

Packaging 

Materials SEE Sealed Air 

Containers & 

Packaging 

Materials WRK WestRock Company 

Containers & 

Packaging 

Materials APD Air Products & Chemicals Inc Chemicals 

Materials PX Praxair Inc. Chemicals 

Materials DWDP DowDuPont Chemicals 

Materials EMN Eastman Chemical Chemicals 

Materials CF CF Industries Holdings Inc Chemicals 

Materials FMC FMC Corporation Chemicals 

Materials MON Monsanto Co. Chemicals 

Materials MOS The Mosaic Company Chemicals 

Materials ALB Albemarle Corp Chemicals 

Materials ECL Ecolab Inc. Chemicals 

Materials IFF Intl Flavors & Fragrances Chemicals 

Materials LYB LyondellBasell Chemicals 

Materials PPG PPG Industries Chemicals 

Materials SHW Sherwin-Williams Chemicals 

 

Harmonic mean results 

10.2 Energy  
 

https://www.nyse.com/quote/XNYS:AVY
https://en.wikipedia.org/wiki/Avery_Dennison_Corp
https://www.nyse.com/quote/XNYS:IP
https://en.wikipedia.org/wiki/International_Paper
https://www.nyse.com/quote/XNYS:PKG
https://en.wikipedia.org/wiki/Packaging_Corporation_of_America
https://www.nyse.com/quote/XNYS:SEE
https://en.wikipedia.org/wiki/Sealed_Air_Corp.(New)
https://www.nyse.com/quote/XNYS:WRK
https://en.wikipedia.org/wiki/WestRock_Company
https://www.nyse.com/quote/XNYS:APD
https://en.wikipedia.org/wiki/Air_Products_%26_Chemicals_Inc
https://www.nyse.com/quote/XNYS:PX
https://en.wikipedia.org/wiki/Praxair_Inc.
https://www.nyse.com/quote/XNYS:DWDP
https://en.wikipedia.org/wiki/DowDuPont
https://www.nyse.com/quote/XNYS:EMN
https://en.wikipedia.org/wiki/Eastman_Chemical
https://www.nyse.com/quote/XNYS:CF
https://en.wikipedia.org/wiki/CF_Industries_Holdings_Inc
https://www.nyse.com/quote/XNYS:FMC
https://en.wikipedia.org/wiki/FMC_Corporation
https://www.nyse.com/quote/XNYS:MON
https://en.wikipedia.org/wiki/Monsanto_Co.
https://www.nyse.com/quote/XNYS:MOS
https://en.wikipedia.org/wiki/The_Mosaic_Company
https://www.nyse.com/quote/XNYS:ALB
https://en.wikipedia.org/wiki/Albemarle_Corp
https://www.nyse.com/quote/XNYS:ECL
https://en.wikipedia.org/wiki/Ecolab
https://www.nyse.com/quote/XNYS:IFF
https://en.wikipedia.org/wiki/Intl_Flavors_%26_Fragrances
https://www.nyse.com/quote/XNYS:LYB
https://en.wikipedia.org/wiki/LyondellBasell
https://www.nyse.com/quote/XNYS:PPG
https://en.wikipedia.org/wiki/PPG_Industries
https://www.nyse.com/quote/XNYS:SHW
https://en.wikipedia.org/wiki/Sherwin-Williams
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Appendix Table 1: GICS Industry Level 3 Energy Sector Value Relevance for Harmonic Mean 

GICS level 3 industries Code  Earnings P/E  Cash Flow 
P/OCF  Dividends P/D  

Energy Equipment & Services  101010  0,029  0,019  12,992  
Oil, Gas & Consumable Fuels  101020  6,136  4,784  6,466  
     

From Appendix Table 1, we can see that for the Energy industry in both the Energy Equipment & 

Services sector and Oil, Gas & Consumable Fuels sector the cash flow P/OCF multiple outperforms 

the accrual-based multiple of P/E. So we can conclude that the cash based P/OCF multiple 

outperforms the accrual-based multiple of P/E 100% of the time when it comes to valuation 

forecasting in the Energy Industry.  

From our results we can also see that for the Energy industry in both the Energy Equipment & 

Services sector and Oil, Gas & Consumable Fuels sector the accrual based P/E multiple outperforms 

the cash flow multiple of P/D.  So we can conclude that the accrual based P/E multiple outperforms 

the cash flow multiple of P/D 100% of the time when it comes to valuation forecasting in the Energy 

Industry.  

Based on Energy level 3 industry code we found mixed results in supporting Schreiner (2007) and 

Liu et al (2006) claims that accrual based multiples outperform cash flow multiples. Our results 

indicated that the cash based-multiple of P/OCF outperformed the accrual-based multiples of P/D. 

But the accrual based p/e multiple does outperform the cash flow multiple of P/D.  

Since the P/OCF multiple was more accurate we will focus on it in regards to the number of 

comparable firms in a peer size group. The results show that the accuracy prediction of the P/OCF 

multiple was better for the sector with less comparable peers, which was the Energy Equipment & 

Service sector. It has five peers compared to the Oil, Gas & Consumable Fuels sector which has 

twenty-five peers.   

In terms of the size of the peer group our results supported Schreiner (2007) and Pereiro (2002) claims 

that a peer group of four to eight comparable firms is the ideal size with plus or minus two peers still 

being satisfactory in valuation of a firm, but anything else being ineffective. Furthermore, our results 

did not support Palepu, Healy & Bernard 2000 claim that a high number of comparable firms in a 

peer group results in precise company valuations.  
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10.3 Industrials  
 

 

Appendix Table 2: GICS Industry Level 3 Industrials Sector Value Relevance for Harmonic Mean 

GICS level 3 Industries Code  Earnings P/E  Cash Flow 
P/OCF  

Dividends 
P/D  

Aerospace & Defense  201010  7,545  7,425  4,413  
Building Products/space  201020  2,218  3,407  1,967  
Construction & Engineering  201030  3,739  4,224  4,988  
Electrical Equipment  201040  4,720  3,061  7,479  
Industrial Conglomerates  201050  3,168  3,890  21,246  
Machinery  201060  1,849  4,276  9,602  
Trading Companies & Distributors  201070  3,974  22,207  27,443  
Commercial Services & Supplies  202010  4,365  4,548  7,536  
Professional Services  202020  2,651  2,648  1,172  
Air Freight & Logistics  203010  1,716  7,032  11,522  
Airlines  203020  0,073  1,919  11,976  
Road & Rail  203040  6,295  3,211  13,951  

  

 

 

From Appendix Table 2, we can see that for the Industrials industry the accrual based p/e multiple 

outperforms the cash flow multiple of P/OCF in the following sectors: Building Products/space, 

Construction & Engineering, Industrial Conglomerates, Machinery, Trading Companies & 

Distributors, Commercial Services & Supplies, Air Fright & Logistics, and Airlines. The cash flow 

multiple of P/OCF out performs the accrual P/E multiple in the following sectors: Aerospace & 

Defense, Electrical Equipment, Professional Services, and Road & Rail. So we can conclude that 

the accrual based P/E multiple outperforms the cash flow multiple of P/OCF 66.7% of the time 

when it comes to valuation forecasting in the Industrials industry.  

   

From Appendix Table 2, we can see that for the Industrials industry the accrual based p/e multiple 

outperforms the cash flow multiple of p/d in the following sectors: Construction & Engineering, 

Electrical Equipment, Industrial Conglomerates, Machinery, Trading Companies & Distributors, 

Commercial Service & Supplies, Air Fright & Logistics, Airlines, and Road & Rail sectors. The 

cash flow multiple of P/D out performs the accrual P/E multiple in the following sectors: Aerospace 
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& Defense, Building Products/space, and Professional Services. So we can conclude that the accrual 

based P/E multiple outperforms the cash flow multiple of P/D 75% of the time when it comes to 

valuation forecasting in the Industrials industry.  

Based on Industrials level 3 industry code we found that our results supported Schreiner (2007) and 

Liu et al (2006) claims that accrual based multiples outperform cash flow multiples. Our results 

indicated that the P/E multiple was more accurate 66.7% of the time relatively to the P/OCF multiple 

and 75% of the time P/D multiple.  

Since the p/e multiple was more accurate we will focus on it in regards to the number of comparable 

firms in a peer size group, with the results being somewhat mixed. The two sectors that had more 

than ten peers, being the Aerospace & Defense sector with eleven peers and Machinery sector with 

twelve peers. But the Machinery sector was one of the most precise sector’ when it came to valuation 

accuracy. While the Aerospace & Defense sector was the worst performing sector for the P/E multiple.  

In terms of the size of the peer group our results are mixed in supporting Schreiner (2007) and Pereiro 

(2002) claims that a peer group of four to eight comparable firms is the ideal size with plus or minus 

two peers still being satisfactory in valuation of a firm, but anything else being ineffective.  

Furthermore, our results are mixed in supporting Palepu, Healy & Bernard 2000 claim that a high 

number of comparable firms in a peer group results in precise company valuations.  

 

10.4 Information Technology  
 

 

Appendix Table 3: GICS Industry Level 3 Information Technology Sector Value Relevance for 
Harmonic Mean 

GICS level 3 Industries Code  Earnings P/E  Cash Flow 
P/OCF  

Dividends 
P/D  

Internet Software & Services  451010  6,829  7,670  11,627  
IT Services  451020  0,731  3,092  10,628  
Software  451030  2,477  3,030  4,478  
Communications Equipment  452010  1,000  2,569  5,188  
Technology Hardware, Storage 
& Peripherals  452020  4,010  5,732  4,773  

Semiconductors & Semiconductor 
Equipment  453010  2,764  3,027  3,233  
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From Appendix Table 3 we can see that for the Industrials industry the accrual based p/e multiple 

outperforms the cash flow multiple of P/OCF in the following sectors: Internet Software & Services, 

IT Services, Software, Communications Equipment, Technology Hardware, Storage & Peripherals 

sector, and Semiconductors & Semiconductor Equipment. The cash flow multiple of P/OCF does not 

out-perform the accrual P/E multiple. So we can conclude that the accrual based P/E multiple 

outperforms the cash flow multiple of P/OCF 100% of the time when it comes to valuation forecasting 

in the Information Technology industry.   

From our results we can see that for the Industrials industry the accrual based p/e multiple outperforms 

the cash flow multiple of p/d in the following sectors: Internet Software & Services, IT Services, 

Software, Communications Equipment, Technology Hardware, Storage & Peripherals sector, and 

Semiconductors & Semiconductor Equipment. The cash flow multiple of P/D does not out-perform 

the accrual p/e multiple. So we can conclude that the accrual based P/E multiple outperforms the cash 

flow multiple of P/OCF 100% of the time when it comes to valuation forecasting in the Information 

Technology industry.  

Based on Industrials level 3 industry code we found that our results supported Schreiner (2007) and 

Liu et al (2006) claims that accrual based multiples outperform cash flow multiples. Our results 

indicated that the P/E multiple was more accurate 100% of the time relatively to the P/OCF multiple 

and the P/D multiple.  

Since the P/E multiple was more accurate we will focus on it in regards to the number of comparable 

firms in a peer size group. The results show that the accuracy prediction of the P/E multiple was good 

for the sectors with more comparable peers. The three sectors that had more than ten peers, were IT 

Services, Software, Semiconductors & Semiconductor Equipment, which has sixteen, sixteen, and 

fifteen peers respectively. These sectors were respectively the best, third-best and third-worst when 

it came to valuation accuracy. While the worst performing sector was Internet Software & Services 

with five peers respectively. In terms of the size of the peer group our results are for the most part not 

supporting Schreiner (2007) and Pereiro (2002) claims that a peer group of four to eight comparable 

firms is the ideal size with plus or minus two peers still being satisfactory in valuation of a firm, but 

anything else being ineffective. Furthermore, our results supported Palepu, Healy & Bernard 2000 

claim that a high number of comparable firms in a peer group results in precise company valuations.  

  

10.5 Health care  
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Appendix Table 4: GICS Industry Level 3 Health Care Sector Value Relevance for Harmonic Mean 

GICS level 3 Industries Code  Earnings 
P/E  

Cash Flow 
P/OCF  

Dividends 
P/D  

Health Care Providers & Services  351010  1,245  0,627  12,087  
Health Care Technology  351020  0,809  1,427  -  
Health Care Equipment & Supplies  351030  4,922  3,006  5,991  
Biotechnology  352010  13,393  14,507  4,017  
Pharmaceuticals  352020  5,612  2,627  7,288  
Life Sciences Tools & Services  352030  6,624  4,274  18,652  

 

  

From Appendix Table 4 we can see that for the Health Care industry the accrual based P/E multiple 

outperforms the cash flow multiple of P/OCF in the following sectors: Health Care Technology, and 

Biotechnology. The cash flow multiple of P/OCF out performs the accrual P/E  multiple in the 

following sectors: Health Care Equipment & Supplies, Health Care Providers & Services, 

Pharmaceuticals, and Life Sciences Tools & Services. So we can conclude that the cash based P/OCF 

multiple outperforms the accrual-based multiple of p/e 66.7% of the time when it comes to valuation 

forecasting in the Information Technology industry.  

 

From Appendix Table 4 we can see that for the Industrials industry the accrual based P/E multiple 

outperforms the cash flow multiple of p/d in all of the following sectors: Health Care Equipment & 

Supplies, Health Care Providers & Services, Pharmaceuticals, and Life Sciences Tools & Services. 

The cash flow multiple of P/D out performs the accrual P/E multiple in the Biotechnology sector. So 

we can conclude that the accrual based P/E multiple outperforms the cash flow multiple of p/d 80% 

of the time when it comes to valuation forecasting in the Health Care industry.  

Based on Health Care level 3 industry code we found that our results are mixed in supporting 

Schreiner (2007) and Liu et al (2006) claims that accrual based multiples outperform cash flow 

multiples. Our results indicated that the cash based P/OCF multiple out performs the accrual based 

P/E multiple in valuation forecasting in the Health Care industry. However, our results also indicated 

that the accrual based-multiple of P/E outperformed the cash flow multiples P/D.  

   

Since the p/ocf multiple was more accurate we will focus on it in regards to the number of comparable 

firms in a peer size group. The results show that the accuracy prediction of the p/ocf was mixed for 
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the sectors with more comparable peers. The two sectors that had more than ten peers, were Health 

Care Equipment & Supplies and Health Care Providers & Services, which had eighteen and sixteen 

peers respectively. The Health Care Providers & Services was the best preforming sector, while the 

Health Care Equipment & Supplies was the third-worst performing sector. The Biotechnology was 

the worst performing sector with eight peers. While the Health Care Technology was the second-best 

performing sector with one peer. 

 In terms of the size of the peer group our results are for the most part not supporting Schreiner (2007) 

and Pereiro (2002) claims that a peer group of four to eight comparable firms is the ideal size with 

plus or minus two peers still being satisfactory in valuation of a firm, but anything else being 

ineffective. Furthermore, our results supported Palepu, Healy & Bernard 2000 claim that a high 

number of comparable firms in a peer group results in precise company valuations.  

   

  

10.6 Financials  
 

 

Appendix Table 5: GICS Industry Level 3 Information Technology Sector Value Relevance for 
Harmonic Mean 

GICS level 3 Industries Code  Earnings P/E  Cash Flow 
P/OCF  

Dividends 
P/D  

Banks  401010  0,654  5,469  4,683  
Diversified Financial 
Services  402010  3,234  3,752  1,315  

Consumer Finance  402020  4,178  6,901  6,162  
Capital Markets  402030  4,360  3,414  8,160  
Mortgage Real Estate 
Investment Trusts (REITs)  402040  9,489  2,737  8,013  

Insurance  403010  4,658  4,192  6,423  
     

 

From Appendix Table 5 we see that for the Financials industry the accrual based p/e multiple 

outperforms the cash flowmultiple of p/ocf in the following sectors: Banks, Diversified Financial 

Services, and Consumer Finance. The cash flow multiple of p/ocf out performs the accrual p/e 

multiple in the following sectors: Capital Markets, Mortgage Real Estate Investment trusts (REITs), 
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and Insurance. So we can conclude that both the accrual based p/e multiple and cash based p/ocf 

multiple are equally effective when it comes to valuation forecasting in the Financials industry.  

From our results we also see that for the Financials industry the accrual based p/e multiple 

outperforms the cash flow multiple of p/d in all of the following sectors: Banks, Consumer Finance, 

Capital Markets, and Insurance. The cash flow multiple of p/d out performs the accrual p/e multiple 

in the following sectors: Diversified Financial Services and Mortgage Real Estate Investment trusts 

(REITs). So we can conclude that the accrual based p/e multiple outperforms the cash flow multiple 

of p/d 66.7% of the time when it comes to valuation forecasting in the Health Care industry.  

Based on Financials level 3 industry code we found that our results for the most part supported 

Schreiner (2007) and Liu et al (2006) claims that accrual based multiples outperform cash flow 

multiples. Our results indicated that the accrual based p/e multiple and the cash flow multiple of p/ocf, 

were equally effective in valuation forecasting in the Financials industry. But our results also 

indicated that the accrual based-multiple of p/e outperformed the cash flow multiples p/d 66.7% of 

the time.  

  

Since the p/e multiple and p/ocf multiple were equally accurate we will focus on both in regards to 

the number of comparable firms in a peer size group. The results show that the accuracy prediction 

of the p/e was mixed with the sectors that had more comparable peers. The Bank sector was the best 

performing sector with eighteen peers. While Capital Markets and Insurance sectors were third-worst 

and second-worst performing sectors, with twenty-one and twenty-three peers respectively. The 

Mortgage Real Estate Investment trusts (REITs) with thirty-two peers was the worst performing 

sector in accuracy prediction of the p/e multiple. The Diversified Financial Services sector with one 

peer, was the second best when it came to valuation forecasting of the p/e multiple. And the Consumer 

Finance sector with five peers was the third best in accuracy prediction of the p/e multiple.   

The results show that the accuracy prediction of the p/ocf was also mixed with the sectors that had 

more comparable peers. The Bank sector was the second worst performing sector with eighteen peers. 

While the Capital Markets sector was the second-best performing sector and Insurance was the third 

worst performing, with twenty-one and twenty-three peers respectively. The Mortgage Real Estate 

Investment trusts (REITs) with thirty-two peers was the best performing sector in accuracy prediction 

of the p/ocf multiple. The Diversified Financial Services sector with one peer, was the third best when 

it came to valuation forecasting of the p/e multiple. And the Consumer Finance sector with five peers 

was the worst in accuracy prediction of the p/ocf multiple.    
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However, in terms of the size of the peer group our results for the most part do not support Schreiner 

(2007) and Pereiro (2002) claims that a peer group of four to eight comparable firms is the ideal size 

with plus or minus two peers still being satisfactory in valuation of a firm, but anything else being 

ineffective.   

Furthermore, our results for the most part supported Palepu, Healy & Bernard 2000 claim that a high 

number of comparable firms in a peer group results in precise company valuations.  
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