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Abstract

We investigate the valuation model choice and valuation accuracy of 309 reports issued in the period of 2006 to 2009 for firms from the utilities and energy sector. We find sector specific multiples and a high frequency of use of sum of the parts analysis related to the utilities and energy sector. Our univariate analysis and multivariate analysis by means of probit and multinomial logistic regressions indicate that the DCF model (fundamental analysis)  is used to value smaller firms, firms with low net debt to equity ratios , highly profitable firms and reports with relative little differences between the analysts forecast of the value of the company and the actual price. Contrary to our expectations we find that analysts use multiples valuation in bear markets and fundamental analysis in bull markets.     A pair wise comparison of valuation model estimates suggest that analysts choose the right valuation model from their various valuation estimate outputs for setting the target price measured by attainability and forecast error of the valuation estimates. 
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Section 1: Introduction

Price formation in the stock market is a complex and dynamic process in which common stock valuation in light of market (in) efficiency is accompanied by identifying possible mistakes in the market pricing of stocks which can yield abnormal returns. This process of valuation can be applied in the context of stock valuation and corporate transactions. 
 
In the case of stock valuation, equity analysts produce target prices for the stocks they cover by developing forecasts and converting these forecasts into valuations using different valuation models.
Aspects of equity valuation include taking into account all available information on the historical and current performance of a company, conducting a strategic analysis of the company’s likely future prospects by identifying business drivers and determining parameters for the valuation techniques applied (e.g. cost of capital). This equity valuation is reflected in the equity reports analysts issue and typically includes three key elements; an earnings forecast, a stock recommendation and a target price. 
Literature focussing on which valuation techniques are employed in equity research reports and the rationale behind them is limited and earlier research suggests that the choice of valuation methods in equity research reports is dependent on sector and firm specific variables, client preferences, time, trends, analyst experience, rising consensus of which particular models to use and the perceived difficulty of some valuation models (Demirakos et.al. 2004,Glaum and Friedrich 2006, Imam and Barker 2008) . The underlying assumption of this suggestion is that the valuation model choice reflects an intentional choice of the analyst and firm specific variables and other factors influence the opinion of the analyst on what valuation model to choose to produce target prices and recommendations for a specific firm.   
In this paper we investigate the valuation model choice, target price accuracy and valuation model accuracy of a sample of 309 equity reports from the Starmine database, between the period of 2006 to 2009. Different studies carried out in different time frames with different economic conditions, report different findings on the importance and use of (dominant) valuations methods in equity reports. (Bradshaw 2002, Demirakos et.al. 2004, Asquith et al., 2005 and Imam and Barker 2008). 

We therefore examine the frequency of use of (dominant) valuation models employed in the equity research reports of our sample to contribute to the consensus. Acknowledging that firm specific variables and other factors influence the valuation model choice, we also examine whether or not sector characteristics and market sentiment, proxied by the excess volatility of stock market values between timeframes for our univariate analysis and proxied by the 1-year share price return prior to publication of a report for our multivariate analysis, plays a significant role in the choice of valuation models in equity reports. As with the high market valuations during the end of the 1990s, equity reports issued during low market valuations as a result of the latest financial crisis might induce an increased use of multiples valuation in order to deal with market undervaluation where target prices through DCF models might produce fundamental values that do not match current and expected market values. 

The acknowledgement of possible time-specific effects on company valuation methods is mentioned, but not further examined by Glaum and Friedrich (2006) who state that excess valuation occurred during the 1990s during which primarily multiples valuation was used to value stocks as the DCF model was practically useless, whereas nowadays analysts generally rely much less on multiples and are now mostly used only as a ‘‘check’’ for the DCF approach. Similarly, Deloof et al. (2009) who investigate the valuation and pricing of IPOs, find that the DFCF model is the most popular valuation method of their IPO sample, a finding which contradicts previous work but can be explained when considering time-specific effects as the majority of their sample went public at the end of the 1990s, a period of very high stock market levels during which the use of multiples might have led to overvaluation and fundamental analysis through the DFCF would be better suited for pricing IPO’s. 
As the papers of Demirakos (2004) ,Glaum and Friedrich (2006) and Imam and Barker (2008) indicate that multiple factors influence the valuation mode choice we further examine the relationship between various report and firm specific variables (control variables) and the valuation model choice by means of univariate and multivariate analysis. The next part of this paper makes the link towards valuation accuracy as we look at target price and valuation model accuracy by means of six accuracy measures. Finally, based on pair wise comparisons of the accuracy of valuation estimates found in equity research reports, we indicate whether investors should rely on the price target estimates of equity research analysts or whether their alternative valuation estimates are better forecasts of the future stock price.     
Good empirical research should have an element of originality and contribute to the existing literature (Brooks, 2002). First, using a sample of relatively recent equity research reports over a period of four years which is unique compared to the older datasets with shorter timeframes of current literature, we examine whether market sentiment which until now is only mentioned but not examined as a determinant of valuation model choice, influences the valuation model choice of the reports on firms from the energy and utilities sector. Including reports in our sample which cover a 4 year timeframe allows us to create proxies of market sentiment. 
Second, we examine the relationship between various report and firm specific variables and the valuation model choice for two sectors which are not covered this extensively in current literature yet. We introduce control variables and examine new relationships like the relationship between specific brokers and valuation model choice. We also re-examine the relationship between valuation model choice and the type of recommendation. Demirakos et.al. (2004) finds no relationship between the choice of valuation method and the type recommendation when examining whether the DCF as a valuation model varies significantly across types of recommendation. Bradshaw (2002) however, finds that favourable recommendations and target prices are more likely to be based on PE multiples and expected growth and Imam and Barker (2008) find that negative recommendations are very seldom not justified by qualitative factors implying a certain relationship between the type of recommendation and its justification either in the form of (specific) valuation models or the accompanied information in the equity report. By examining this relationship for sectors other than in the paper of Bradshaw and in a different timeframe we can shed new light on this relation and further help understand the practices and behaviour of analysts and usefulness of their output. Since analysts serve as important intermediaries of financial accounting information, understanding these issues is important to investors and academic researchers. 
Third, we examine the relative accuracy of valuation models by looking whether or not stock price estimates of specific valuation models presented in equity reports are achieved within the valuation time range. This approach looks for the usefulness of value estimates other than target prices provided in equity reports and differs from existent research which focuses primarily on the accuracy of target prices in equity reports. 
The remainder of this paper is structured as follows. In the next section we briefly discuss the theoretical concepts of equity valuation models. Section 3 describes the relevant literature and the research questions, sample and methodology are explained in section 4. In section 5 we present the results of our descriptive, univariate, multivariate and valuation accuracy analysis.  Finally, section 6 presents the conclusion of this paper and recommendations for further research. 
Section 2: Equity Valuation Models
In this section we will discuss the main valuation models which are conceptually most appealing, generally applicable and widely used by equity analysts in order to produce intrinsic value estimates for the company’s they cover.
  We can distinguish the discounted cash flow models and relative valuation of multiples models. 
In addition to the valuation models that can be classified in one of the two abovementioned categories we will also explain the concept of sum of the parts analysis which is a valuation method often employed in the equity research reports of our sample.
2.1 Discounted cash flow models

The value of an asset can intuitively be represented by its ability to generate cash flows, the timeframe of when these cash flows are expected and the uncertainty associated with these cash flows. As assets vary amongst each other, so do the cash flows and discount rate as well. Dividends (for stocks), coupons and face value (for bonds) and after-tax cash flows (real projects) are different kinds of cash flows which also reflect a different riskiness of the estimated cash flows, expressed in higher or lower discount rates. This principle can mathematically be expressed by the following formula:  
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with
CFt = Cash flow generated by the asset in period t
    k = Discount rate
    n = Life of the asset
The value of an asset in DCF models is determined by the stream of expected future cash flows to investors in the nominator and their required rate of return in the denominator.

For equity valuation models there are however different variations of this model as cash flows can be defined as dividends as well as the residual cash flow to stockholders left over after meeting interest and principal payments and providing for capital expenditures to maintain existing assets and create new assets for future growth. In the following, we take a closer look at the two most widely used versions of DCF models:

1. Dividend discount model
2. Discounted free cash flow model
When applied correctly and the underlying assumptions of the models are coherent, theoretically the models should yield the same results, indifferent of the sort of cash flows that are discounted.   
Dividend discount model
Stockholders generally can expect two types of cash flows from their stocks, i.e. dividends during the period in which they hold the stock and the expected price at the end of this holding period. The expected price at the end of the holding period is itself however again determined by future dividends such that the value of a stock can be represented by the present value of dividends through infinity. 
This can be expressed as follows:
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(2)
with
V0  = Value of the stock in t=0

Dt = Dividend received in period t

Pt = Market price in period t

r   = Discount rate, i.e. required rate of return on stock
n  = Number of years over which the asset will generate dividends for investors
The most widely known DDM model is the Gordon growth model which assumes that the company issues a dividend that has a current value of 
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(3)
In determining the value of a stock, the DDM model uses the actual cash distribution to shareholders in the form of dividends but cash distribution is not necessarily tied to value creation. For example, firms can simply borrow money to pay dividends, or create value but not distribute it in the form of dividends. This is in line with Miller and Modigliani’s (1961) dividend irrelevance proposition which states that dividends are not informative unless the pay-out policy is tied to the value generation within

the company. This distinction between value creation and value distribution makes it similarly also more difficult to forecast pay-out ratios and hence the value of a stock. Furthermore, share repurchases are further complicating the practical application of the DDM model as the repurchase amount that the stockholders receive can be seen as a dividend. 
Discounted free cash flow model

Instead of using actual cash flows in the form of dividends, discounted free cash flow models are based on the cash available for distribution. However, by considering only cash and ignoring other assets and liabilities, the DCF model deals with a narrow aspect of a firm’s value. That is, instead of focusing on value generation, DCF focuses only on cash generation (Gode & Ohlson 2006, p. 3).
Equity can be valued either by discounting the free cash flows to equity (FCFE) or by discounting FCF to the firm (FCFF) and then subtracting debt and preferred stock from this value. The value of equity through the FCFF and FCFE will be the same in case (1) consistent assumptions about growth in both approaches are made and (2) debt and preferred stock are priced correctly.
Although the FCFE is for example used for valuing financial institutions, the FCFF is the most common DCF model.
In the case of FCFF, free cash flows are the after-tax cash flows available to all investors of the firm, i.e. debt holders and equity holders, and can be defined as net operating profit less adjusted taxes (NOPLAT) plus non cash operating expenses minus changes in invested capital, e.g. changes in operating working capital and changes in capital expenditures. (Koller et.al. 2005) The FCF is independent of financing decisions and hence not affected by the firm’s capital structure as you assume the company is 100% equity financed and capital structure is reflected in a firm’s discount rate.
When valuing a company with the DFCF model you make projections of the FCF during an explicit forecast period, but beyond this period one make simplifying assumptions about the company’s performance after the explicit forecast period. The PV of a firm’s cash flows after the explicit forecast period can be named continuing value (CV)
 and can be expressed as follows according to Koller et. al. (2005):
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with
NOPLATt+1  = Normalized level of NOPLAT in the first year after the explicit forecast period
g                 = Expected growth rate in NOPLAT in perpetuity
RONIC       = Expected rate of return on new invested capital
WACC        = Weighted average cost of capital
The WACC which is the discount rate represents the risk faced by all investors and hence is a blend of the required rates of return for debt and equity based on their market-based target values. The WACC is defined as follows:
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with

kd  = Cost of debt
ke  = Cost of equity
Tc  = Marginal tax rate
D   = Target debt of firm
E    = Target equity of firm
See the figure below for a graphic overview of the DFCF model. 
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2.2 Relative valuation or multiples models

In the valuation models discussed so far, the value of a firm is estimated directly from its expected future payoffs without making a relation to the current market value of other firms. Relative valuation or multiples valuation is a market-based valuation in which the value estimates of a firm are derived from the market values of comparable firms or in the case of transaction multiples, the paid transaction amount of comparable firms.  This method involves applying a multiple (e.g. the P/E of EV/EBITDA multiple) from the comparable firms to the corresponding value driver of the firm that is being valued. In doing so, the value of the firm is based on a single value driver which acts as a summary projection of the value of a firm. Penman (2004) describes a (market) multiple as “the ratio of a market price variable to a particular value driver of a firm.” 
Important aspects of relative valuation are hence the composition of a group of comparable peers and the criteria that are used to determine comparable firms and the multiples chosen. Identification of those comparable firms can be based on criteria such as industry membership, return on total assets (ROA), return on equity (ROE), (long-term) growth indicators, leverage, size and profitability. 
As market value, the equity value (P) as well as entity or enterprise value (EV) can be used and examples of value drivers are (forward-looking) accruals (e.g. sales, EBITDA), book values, cash flows or “alternatives” like R&D, subscriptions for IT companies and the price to earnings growth (PEG). Examples of widely explained multiples in textbooks and used in practice as observed in equity research reports are the P/E, EV/EBIT, EV/EBITDA and EV/Sales multiples.
The choice of market value imposes restrictions to the value driver as the value must correspond to the claimants of that value. An example is the P/E multiple where the equity value is an expression of the market value of the stake of equity holders in a company and as shareholders are subordinate to all other claimants of cash flow and assets of a company, all senior claims like interest must be deducted from the value driver first. The P/E multiple, although widely used by practitioners is systematically affected by capital structure because of the gearing effect on earnings and cannot be used when earnings are negative (Koller,et.al., 2005). In addition, the P/E multiple is sensitive to different accounting policies, as those policies affect net income (Schreiner, 2007). Hence, comparing enterprise value and equity value multiples, the first are less sensitive to capital structures and are less affected by differences in accounting standards. 
To summarize, four steps can be identified in multiples valuation which are:
1. Selection of value relevant measures; which market value and value driver to use.
2. Selection of comparable firms; identifying firms with similar operating/financial characteristics.
3. Estimation of peer group multiples; calculation of the arithmetic mean or median multiple of the peer group. 

4. Actual valuation; multiplying the peer group multiple to the corresponding value driver. 

2.3 Sum of the parts analysis
Sum of the parts (SOP) or "break-up" analysis provides an estimate of the value of a company's equity by summing the value of its individual business segments or divisions, to arrive at a total enterprise value. The equity value is then calculated by deducting long and short term debt, minorities, pension liabilities and financial leases and adding financial assets and cash & cash equivalents. Each segment or division can be valued with a separate valuation method, like the valuation models discussed so far in this section. Sum of the parts analysis is typically employed to value companies with different business segments or divisions that operate in different (sub) industries. The analysis provides a detailed breakdown of the value of each segment or division and hence also particularly useful for defending a company that is trading at a discount from a hostile takeover or unlocking the value of a company by restructurings (e.g. spin-offs, split-offs or equity carve-outs).  
In the following section we will discuss relevant existent literature on equity valuation, equity valuation models and target price accuracy. 
Section 3: Literature Review
There is an extensive amount of academic literature focussing on equity valuation. 
In a broader view, Ramnath et al. (2008) provide a taxonomy of research papers published since 1992, examining the role of financial analysts in capital markets. The papers are classified into seven areas of research and developments and recommendations for further research in each of the seven areas are discussed. Figure 1 which is included in the appendix provides an overview of these seven areas and is accompanied with the central questions addressed in those areas.
Prior literature provides consistent evidence on the value-relevant information that equity research reports convey, based on investors reaction upon the release of those analysts reports (Frankel et. al., 2006; Barber et. al., 2001) including the informativeness of specifically stock recommendations and earning forecast revisions (Francis et. al., 1997) and target prices
 (Brav and Lehavy, 2003). Asquith et. al. (2005) and Krishnan and Booker (2002) find that the text of the report is also a significant source of information as it provides the justifications supporting an analyst’s summary opinion. Breton and Taffler (2001) find that financial analysts are equally concerned with accounting information as with the firm's management and strategy and its trading environment in arriving at their investment recommendations.      

Given this evidence on the importance of analysts, the wide area of information that analysts use to derive recommendations and their role in capital markets, it becomes also more important to understand the process of transforming information into target prices and stock recommendations by analysts and to further explore the usefulness for investors. 
3.1 Valuation model choice

This paper specifically focuses on the valuation models that are used by analysts to derive target prices and recommendations. In this light academics have focussed already on the existence, applicability and superiority of different kind of valuation models as seen by Damodaran (2006), Palepu et. al. (2000), Penman (2004), Arzac (2005), and Koller et. al.(2005) who devote multiple chapters in their textbooks on valuation methodologies and the theoretical properties behind them. Research focusing on the actual practices of valuation and valuation methodology of investment professionals and equity analysts is however relatively limited.
DeAngelo (1990) looks at valuation techniques used by investment bankers in management buyouts and finds that his sample of investment bankers use comparable firms, comparable transactions and the DCF model to provide a fairness opinion and none of the investment bankers performs or relies upon direct asset appraisals. 
Barker (1999) examines the role of dividends and the dividend discount models (DDM) in equity valuation through questionnaires and semi structured interviews and finds that analysts and fund managers rank the PE model and the dividend yield model as the most important valuation method, and the DCF and DDM as unimportant. Furthermore, Barker states that this finding is dependant upon the practical difficulty of using currently-available information to forecast future cash flows. 
Barker (1999b) using both survey and market-based research methods, finds that the PE ratio dominates the dividend yield as a valuation model used by analysts in the services, industrials and consumer goods stock market sectors and that the PE ratio breaks down in favour of the dividend yield in the financials and the utilities sectors. The DCF model is ranked least important in all sectors, except of the utilities sector where it is ranked second. 

Block (1999), who sends out a questionnaire to financial analysts, finds that PV techniques are not as popular among analysts as theory suggests and concludes that difficulties of projecting future cash flows and selecting an appropriate discount rate makes the use of PV analysis appear too difficult. 

The results of Barker and Block are also consistent with literature at the time on usage of valuation models by market participants in which the PE model was regarded of primary importance (Govindarajan, 1980; Lee & Tweedie, 1981; Arnold and Moizer, 1984; Day, 1986; Previts et al., 1994; Yap, 1997) and the DCF models, technical analysis and beta analysis had practical little importance (Arnold and Moizer, 1984; Pike et al., 1993; Vergoossen, 1993).
Bradshaw (2002) examines a sample of 103 sell-side analyst’s reports and finds that the most favourable recommendations and target prices are more likely to be based on PE multiples and expected growth, while other justifications
 examined are more likely to be employed to justify less favourable recommendations.
Demirakos et al. (2004), who use a dataset of 104 analyst’s reports between Jan. 1997- Oct. 2001, find that the PE model remains the mainstay of the valuation practice as it is used in almost 90% of their selected reports but industry related factors also influence the choice of used valuation models. Furthermore, they conclude that analyst familiarity with a valuation model and its acceptability to clients is a strong driving force (p237). The results of Demirakos et al. are consistent with Barker (1999) on the relative importance of the PE model.
Asquith et al. (2005), examine the equity valuation methods mentioned in research reports authored by “all American” analysts and find that 99.1% of analysts mention they use some sort of

earnings multiple and only about 13% of the reports refer to any variation of discounted cash flow (DCF) valuation as a basis for price targets.
Glaum and Friedrich (2006) examine approaches to analysis and valuation (information sources, valuation methods, determinants of recommendations) of European telecommunication analysts and find that the residual earnings model is of low and real options are of practically no importance, whereas the popularity of DCF models increased significantly after the end of the 1990s, when earnings multiples were the main driver of valuations. Most analysts also still use multiples, but only to validate their DCF results, not as an independent valuation tool. The analysis and valuation of telecommunications companies is hence more fundamentally driven and cash flow-oriented today than it was at the end of the 1990s according to the authors. They also quote an analyst stating that 4 to 5 years prior the publication of the article, the DCF method was practicably useless, because the resulting values were much lower than the companies’ market prices at that time.
Bradshaw (2004) and Barniv et.al. (2009) examine the relation between earnings forecasts and analyst recommendations and find that analyst recommendations are best explained by simple heuristics (i.e. PEG model and analysts' projections of long-term earnings growth) and little evidence exists that analysts rely on present value models to set their recommendations.  

Imam et al (2008) conclude with evidence which supports Demirakos’ paper concerning the relation of sectors and the valuation methods used as well as findings that the DCF model has become significantly more important than prior survey evidence suggests and from their interview data they find that analysts’ valuation models usage is client driven, implying that a change in clients preferences can lead to changes of used valuations models in equity reports.  They quote for example a Media analyst stating that dividend based models are gaining popularity again (p520). Furthermore, Imam et al. state that if analysts perceive that a consensus is emerging around the use of a particular valuation method, then that model becomes used, again implying that the used valuation methods are subject to the time and trends.
Deloof et al. (2009) find that DFCF is the most popular valuation method of investment banks for the valuation of IPO’s and when multiples valuation is used, investment banks mostly rely on forecasted future earnings and cash flows in contrast to using historical earnings or cash flows. 
3.2 Valuation accuracy

As mentioned earlier, based on the investor’s reaction upon the release of analyst reports, equity reports provide information to the market either in the form of new information or by providing an interpretation of information releases to the market by other sources. The usefulness of information of equity reports examined either by explaining share price movements or by creating profitable investment strategies based on equity report output has also been an extensive area of research. Especially for the latter one, the accuracy of valuation models and target prices is essential. 
Kim and Ritter (1999) find that the forward-looking P/E multiples outperform all other multiples in valuation accuracy and that the average valuation error decreases and the percentage of firms valued within 15 percent of their stock price increases when using forward-looking instead of historical earnings on P/E multiples. This is consistent with the findings of Liu, Nissim and Thomas (2002) who also find that forward-looking earnings multiples in comparison to trailing earnings multiples lead to better value estimates. 
Kaplan and Ruback (1995) examine the DCF approach in the context of highly leveraged transactions and find that that a DCF valuation approach has about the same valuation accuracy as a EV/EBITDA multiple. In the context of companies emerging from bankruptcy, Gilson et al. (2000) find that DCF valuations have also approximately the same degree of accuracy as valuations based upon comparable firms multiples. Berkman et.al. (2000) report similar results using the same methodology as Kaplan & Ruback (1995) for a sample of 45 IPOs in New Zealand between 1989 and 1995.
Francis et. al. (2000) compare the reliability of value estimates of the DDM, DCF and discounted abnormal earnings model and find that the abnormal earnings value estimates are more accurate and explain more of the variation in security prices than the DCF and DDM value estimates. 
Penman and Sougiannis (1998) report similar results as they find lower valuation errors for accrual earnings techniques than for discounted cash flows and dividends. 
Asquith et.al. (2005) examines 818 price targets issued over the period 1997–1999 and find that the price forecasts are achieved in 54.3% of all cases during the 12 months following publication of analyst report and that firms that achieve the price target usually overshoot it by an average of 37% during the 12 months. They do not observe however any systematic association between the valuation method employed by an analyst and either the market’s reaction or the probability of achieving a price target.
Gleason et.al. (2008) use a broad sample of 45,693 price targets from First Call by sell-side analysts and find that substantial improvements in price target quality occur when analysts appear to be using a rigorous residual-income valuation technique rather than a PEG valuation heuristic. Computed into 12-month characteristics-adjusted buy-and-hold abnormal common stock returns,  the profitability of analysts’ published price targets is substantially reduced when those price targets appear to have been derived from a valuation heuristic and when analysts  produce inferior earnings forecasts. 
Demirakos et.al. (2009) also investigate whether the choice of valuation model affects the forecast accuracy of the target prices by looking at 490 published target prices of equity reports. Their results appear mixed as they use different accuracy measures. However, controlling for variables that capture the difficulty of the valuation task, the performance of the DCF model improves significantly for all measures. 
We refer to table 1 for an overview of the abovementioned articles to the source of their data, i.e. based on a classification of surveys and fieldwork, content analysis and data from databases. Table 2 provides a detailed description of the methodology used per article. 
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DeAngelo (1990) Drake (2009) Day (1986)

Deloof (2009) * Gleason (2008) Deloof (2009) *

Demirakos (2004) Francis (2000) Glaum (2006)

Demirakos (2009) Frankel (2006) Imam (2008) *

Gilson (2000) Kim (1999) * Krishnan (2002)

Govindarajan (1980) Liu (2002) Pike (1993)

Francis (1997) Penman (1998) Vergoossen (1993)

Imam (2008) * Yap (1997)

Kaplan (1995)

Kim (1999) *

Previts (1994)

Table 1 - Classification of Articles to Data Source **

* Articles with strong emphasis on multiple types of datasources

** 35 articles are mentioned in this overview out of 46 references. Other references include textbooks and 

articles with no external data use


[image: image12.emf]Author Year

Description

Arnold 1984 Interview and questionnaire surveys undertaken between 1978 and 1981

Asquith 2005 Content analysis of 1,126 complete analyst reports by 56 analysts written between 1997-1999

Barber 2001 Sample of 361,620 analyst recommendations from 1985 to 1996 from Zacks Investment Research

Barker 1999 One month participant observation with a leading firm, 42 analyst questionnaires, 111 semi-structured interviews

Barker 1999b 42 analyst questonnaires and semi-structured interview research with 32 analysts from six firms

Barniv 2009 Earnings forecasts, recommendations and long-term earnings growth data from January 1993 to May 2007 from 

I/B/E/S

Berkman 2000 Sample of 45 IPO prospectuses of listings on the New Zealand Stock Exchange between 1989 and 1995

Block 1999 297 Questionnaire responses (33,75%) of AIMR members

Bradshaw 2002 Sample of 103 analyst's reports from the Investext database

Bradshaw 2004 Sample of 46,209 firm-month observations from First Call over the period January 1994-June 1998, representing 

4,421 distinct firms

Brav 2003 A total of 223,016 price targets, 117,114 recommendations and 124,286 earnings forecasts over the period 1997-

1999 from First Call

Breton 2001 A total sample of 105 equity research reports dated between October 1989 and February 1990, of which 37 buy 

recommendations, 39 holds and 29 sells

Day 1986 15 analysts where tape-recorded when asked to perform aloud a review on accounts

DeAngelo 1990 Content analysis of 60 fairness evaluations of mangement buyouts obtained from the Wall Street Journal (1973-

1982) and 4 (detailed) fairness 1988 Schedule 13e-3 filings from Investment banks

Deloof 2009 49 IPO prospectuses of listings on Euronext Brussels from 1993 to 2001 and interviews with seven investment 

bankers, who were the lead underwriter of 45 of the 49 IPOs in the sample

Demirakos 2004 Sample of 104 analyst reports (Jan. 97 to Oct. 01) from international investment banks for 26 U.K.-listed 

companies from the beverages, electronics, and pharmaceuticals sectors

Demirakos 2009 Sample of 490 equity research reports from the Investext database for the period July 2002 to June 2004

Drake 2009 Analyst recommendations from the Thompson Financial I/B/E/S and short interest data from Compustat

Gilson 2000 Sample of 63 firms from Chapter 11 filings between 1979 and 1993 for which the disclosure statement contains 

more than 2 years of postrestructuring cash flow projections

Glaum 2006 Sample of 25 interviews with sell-side analysts specializing in the European telecommunications sector

Gleason 2008 Sample of 45,693 analyst-firm-year price targets representing 4,086 individual sell-side analysts covering 2,717 

distinct U.S. firms issued from 1997 through 2003

Govindarajan1980 Data from analysts comments in the Wall Street Transcript during the periods January-June 1976 (447 reports) 

and July-December 1977 (529 reports)

Francis 1997 1,483 reports written by sell-side analysts at 51 brokerage firms and available on Investext (Jan. 1988 - Jun. 

1991) 

Francis 2000 2,907 firm-year observations with reports from VL, historical book values from Compustat and market prices 

from CRSP

Frankel 2006 Final sample comprises 10,823 firm-year observations for 3,171 firms with corresponding data from the I/B/E/S, 

CRSP, Compustat, and CDA Spectrum databases

Imam 2008 Semi-structured interviews with 35 sell-side analysts and 7 buy-side analysts and content analysis based on 98 

equity research reports July 2000–June 2003 for FTSE-100 companies

Kaplan 1995 Content analysis of proxy statements, Schedule 14D tender offer filings, and Schedule 13E-3 filings for 124 

MBO's and 12 leveraged recapitalizations

Kim 1999 Sample of 190 IPOs prospectuses from 1992 to 1993 and data from SDC database

Krishnan 2002 106 executive MBA students were exposed to decision making in set-up scenarios

Liu 2002 26,613 observations between 1982 and 1999 from Compustat, CRSP and I/B/E/S

Penman 1998 Data of NYSE, AMEX and NASDAQ firms (3,544 firms in '73 to 5,642 in '87) from Compustat

Pike 1993 139 (270 sent) questionnaires taken with German and UK analysts in July 1991

Previts 1994 Content analysis of 479 sell-side analysts reports for 214 companies from Investext

Vergoossen1993 Sample consisting of 215 questionnaires with member of the Dutch Association of Investment Analysts

Yap 1997 Sample consisting of 260 questionnaires with finance professionnals

Table 2 - Desciption of Methodology per Article 


Section 4: Sample and Methodology
In this section we formulate the research questions and sub questions which are the common theme of this research paper. We discuss the sample of equity research reports that is used and present the design of our empirical analysis which employs a mixture of univariate and multivariate tests to assess valuation model determinants and the share price predictive performance of those models. 
Our main research questions and sub questions which are answered in section 5 are formulated as follows:
Main research questions

1. Are market sentiment, firm- and report specific characteristics determinants of the valuation model choice in equity research reports?
2. What is the stock price estimate accuracy of the different valuation models presented in equity research reports?
 Sub questions
1. Which valuation methods are used by analysts per sector and per different timeframe and what is the dominant model in equity research reports?
2. Is the choice of the (dominant) valuation model influenced by sector-, firm- and report characteristics and market sentiment? 

3.  What is the target price accuracy and alternative stock price estimates accuracy of the valuation models presented in equity reports?     

4.1 Sample
The reports of our sample are downloaded from the Starmine database for the years 2006 until 2009, with a maximum of one report per year per firm and consist of 309 equity research reports for 95 companies. The companies analyzed are classified under the utilities and energy sectors, as by the Global Industry Classification Standard (GICS). We focus on firm-specific equity research reports greater than 15 pages in length and exclude industry reports and other non-valuation documents. Five investment banks are selected as brokers for the firms in our sample which are Credit Suisse, Morgan Stanley, UBS, Citigroup and Goldman Sachs. The reports are chosen unconditionally upon an equal distribution amongst the brokers, but on eligibility on earlier named criteria.  Table 3 provides descriptive statistics of our sample of equity reports. 
We have chosen to break down the sample of equity reports by sector, broker and year and results are reported in respectively panel A, B and C. Panel A reports that of the 309 reports in the sample, 156 (153) reports are from 50 (45) firms in the utilities (energy) sector. Panel B shows that 89 (28.8%) reports from the sample are from Morgan Stanley and that Goldman Sachs provides the least number of reports in our sample, namely 23 (7.4%). The highest ratio of reports to firms is 1.31 for Citigroup which is an indication that per firm different brokers were selected over the timeframe of 2006 until 2009.  Panel C provides the number of reports per calendar year with a minimum number of reports per year in 2009 (71 reports, 23%) and a maximum of 80 (25.9%) for the years 2006 and 2007. The ratio of reports to firms of 1 for every year is evidence that merely one report, per firm per year is chosen from the Starmine database. Finally, the overall ratio of reports to firms is 3.25 out of a maximum of 4.  The total number of pages of the 309 reports combined is 9016 with a mean of 29.18 pages per report and a median of 24 pages. Counting the neutral and hold recommendations under the same header provides 168 buy, 105 neutral and 32 sell recommendations for the 309 reports. 
[image: image13.emf]# Reports % # Firms Reports/ Firms # Pages Mean PagesMedian Pages

Buy Neutral Sell

Panel A : Sectors

Utilities 156 50,5% 50 3,12 4270 27,37 23,5 67 63 23

Energy 153 49,5% 45 3,40 4746 31,02 24 101 42 9

Panel B: Brokerhouse

UBS 61 19,7% 47 1,30 1842 30,2 23 43 17 0

CS 64 20,7% 51 1,25 1888 29,5 25 28 24 10

MS 89 28,8% 69 1,29 2643 29,7 23 47 30 11

GS 23 7,4% 21 1,10 621 27 23 19 3 1

Citi 72 23,3% 55 1,31 2022 28,08 23 31 31 10

Panel C: Year

2006 80 25,9% 80 1 2348 29,72 26 43 28 6

2007 80 25,9% 80 1 2504 31,7 24 47 24 9

2008 78 25,2% 78 1 2172 27,85 21 42 26 9

2009 71 23,0% 71 1 1992 27,29 25 36 27 8

Totals 309 100% 95 3,25 9016 29,18 24 168 105 32

Table 3 - Descriptive Statistics for the Sample Reports and Firms

Recommendation *

*  We count the hold recommendations under the same header as the neutral ones. From the 156 reports of the utilities sector, 153 can be 

classified into the mentioned recommendations as 2 reports didn't disclose a recommendation and one report was restricted into publishing 

one. For the energy sector merely one report didn't include a recommendation due to a restricted status of the broker house


4.2 Methodology 

This study uses a sample of extensive equity research reports by sell-side equity analysts from pre-selected international brokers. An essential element of content analysis research design is the identification, selection and classification of data. Hence, using a structured content analysis of brokers’ reports we will identify the mentioned valuation methods, the dominant valuation method(s) and the recommendation of the equity report. As noted by Breton and Taffler (2001), content analysis is particularly appropriate for research using analysts’ reports, both because of its unobtrusive nature in analysing narratives prepared for other reasons and audiences and because of its ability to measure the implicit importance attributed to an information category by the report’s author. In the following subsection we will discuss the design of our empirical analysis by the sub questions stated at the beginning of this section.  
Sub question 1

To determine which valuation model(s) are used in the equity research reports, we identify every valuation model that produces a share price estimate and/or mark every reference that is made to the use of a particular valuation model. Hence, our identification of valuation techniques includes valuation metrics like multiples that can be used to compare (the competitive position of) a company against peers, but doesn’t immediately produce a value estimate of the share price of the company. The dominant valuation method is determined following a structured setup of first examining whether the dominant model(s) is/are stated. This is in some cases noted in the disclosure pages at the end of the report. If no such clear preferences were found in the reports, we identified which model(s) were used to justify the price target and/or recommendation by reading the valuation section, the first page, and the executive summary of the report. If the above mentioned scheme didn’t reveal the dominant model(s), than we calculated the differences between the analyst's alternative value estimates and the analyst's final target price. Lastly, if the dominant model is still not clear, the most mentioned model is assumed to be the dominant model. If in some cases the analyst indentifies multiple valuation methods as dominant which can be the case when assigning equal weights to valuation estimates, we mark more than one dominant model per equity research report. The dominant model per sector for a certain timeframe is identified through descriptive analysis. 
Sub question 2

We employ a series of univariate and multivariate tests to examine whether the choice of the (dominant) valuation model is influenced by market sentiment and sector-, firm- and report specific characteristics. Our starting point for this sub question is to determine the start and end dates of the different timeframes we set to compare the use of valuation models over time. As we want to proxy market sentiment to determine whether the economic climate influences the valuation model choice, we look at relevant index returns over the period of January 2006 until December 2009. We indentify six indices that we use to set our timeframes which are the S&P 500, AMEX Utilities index, FTSE Global Energy, Utilities Holdrs index, AMEX Deutsche Bank Energy index and WTI crude oil price. The S&P 500 is chosen as a general proxy for market sentiment and the WTI crude oil price is taken into consideration due to its direct influence on the operations of many of the firms in our sample. 
Figure 2 which is included in the appendix provides an overview of the price development of the abovementioned indices to date. 

Comparing the two utilities indices with the two energy indices it stands out that the downfall in the indices of the utilities sectors comes earlier than for the energy sector indices, which makes the choice for setting our timeframes more complex. Firms in the energy sector benefited from a high crude oil price which reached record highs of more than $145 per barrel in July 2008. An alternative for setting the timeframes is based on the collapse of Lehman Brothers in September of 2009 which is regarded by many as a key event in the latest financial turmoil. Defining the timeframes as 2006- 2007 and 2008 -2009 is a middle course of the most logical options with corresponding S&P 500 returns of 15.73% for 2006-2007 and -22.95% for 2008-2009, and hence we have chosen to set the timeframes as  January 2006 – December 2007 and January 2008 – December 2009. 
We employ univariate analysis by means of chi-square tests of independence to test for changing valuation models over time and different valuation models between sectors, with H0 and H1 defined as follows;
H0 = No difference in the observed valuation model distribution between sectors and timeframes

H1 = Difference in the observed valuation model distribution between sectors and timeframes

The null hypothesis under the chi-square test of independence entails that the occurrence of the valuation model choice outcomes is statistically independent. Hence, the test is set up in such a way that it allows capturing any significant change in the (dominant) model frequency distribution over the examined period and between the examined sectors. As mentioned by Imam and Barker (2008), the DCF model has become significantly more important than earlier research suggested and this shift can be expected to be seen in an increased use of the DCF model as dominant model over the examined timeframes. On the other hand, as with the high stock market valuations at the end of the 1990´s where multiples valuation was primarily used, very low stock market valuations may also lead to an increased use of multiples valuation in order to produce values in line with current share prices, whereas a fundamental 12-month ahead valuation might result in unreasonable estimates. Either way, both cases give reason to adjust the valuation methodology that analysts employ when setting their target prices and recommendations. 
The relationship between sector characteristics and valuation model choice has been the subject of previous studies. Barker (1999b), Demirakos et.al. (2004) and Imam and Barker (2008) find that sector characteristics influence the valuation model choice although none of this research focuses this specifically on the energy and utilities sectors. Nevertheless, we expect the results of the chi square tests of different valuation models per sector to be significant as earlier research suggests. 
Control variables
As we have chosen firms unconditionally upon firm specific characteristics, we introduce a number of control variables to differentiate firms with different risk, operations, leverage, growth characteristics, profitability and share price performance. Introducing control variables allows us to re-examine whether the results of the unconditional test hold and whether firm specific characteristics influence the valuation model choice of analysts. We indentify the following control variables;

Risk measured by the standard deviation of daily stock price returns over the two years before the publication of the report. We download stock prices of the firms in our sample from Datastream, calculate daily stock price returns and sort the firms with the highest and lowest range of standard deviations. A second measure for risk is defined through the weighted average cost of capital (WACC) where a firm with a higher WACC is interpreted as more risky. We systematically mark every WACC that is mentioned in the examined equity research reports and distinguish the firms with the highest and lowest WACC. As the second measure of risk is conditional upon the publication of the WACC in equity research reports, our sample for this specific chi-square test is smaller than for the other tests.  
Operations; within a sector, firms can be further classified to sub industries as the operations of firms within the same sector can differ substantially. Energy firms are an example of this as you can classify energy firms that are engaged in the integrated process of upstream, midstream and downstream or in the energy equipment & services subsector. Table 4 provides an overview of the different sub industries within the energy and utilities sectors and the number of firms in our sample classified per sub industry.

Different operations entail different firm characteristics and a good indicator of the business nature of the firms in our sample is the dependency on the oil price. We therefore conduct regressions of the oil price returns as independent variable on the share price returns of the firms in our sample and distinguish the firms whose stock price is significantly influenced by the oil price. Our regression is formulated as follows:
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[image: image15.emf]Sector# FirmsSub Industry # FirmsGICS code Description

Energy 45 Oil & Gas Drilling 2 10101010 Drilling contractors or owners of drilling rigs that contract their 

services for drilling wells

Oil & Gas 

Equipment & 

Services

2 10101020 Manufacturers of equipment, including drilling rigs and 

equipment, and providers of supplies and services to companies 

involved in the drilling, evaluation and completion of oil and gas 

wells.

Integrated Oil & 

Gas

26 10102010 Integrated oil companies engaged in the exploration & 

production of oil and gas, as well as at least one other significant 

activity in either refining, marketing and transportation, or 

chemicals.

Oil&Gas 

Exploration & 

Production

9 10102020

Companies engaged in the exploration and production of oil and 

gas not classified elsewhere.

Oil & Gas Refining 

& Marketing

3 10102030 Companies engaged in the refining and marketing of oil, gas 

and/or refined products not classified in the Integrated Oil & 

Gas or Independent Power Producers & Energy Traders Sub-

Industries.

Oil & Gas Storage 

& Transportation

3 10102040 Companies engaged in the storage and/or transportation of oil, 

gas and/or refined products. Includes diversified midstream 

natural gas companies facing competitive markets, oil and 

refined product pipelines, coal slurry pipelines and oil & gas 

shipping companies.

Utilities 50 Electric Utilities 27 55101010 Companies that produce or distribute electricity. Includes both 

nuclear and non-nuclear facilities.

Gas Utilities 5 55102010 Companies whose main charter is to distribute and transmit 

natural and manufactured gas. Excludes companies primarily 

involved in gas exploration or production classified in the Oil & 

Gas Exploration & Production Sub-Industry.   Also excludes 

diversified midstream natural gas companies classified in the Oil 

& Gas Storage & Transportation Sub-Industry.

Multi-Utilities 11 55103010 Utility companies with significantly diversified activities in 

addition to core Electric Utility, Gas Utility and/or Water Utility 

operations.

Water Utilities 1 55104010 Companies that purchase and redistribute water to the end-

consumer. Includes large-scale water treatment systems.

Independent Power 

Producers & 

Energy Traders

6 55105010 Companies that operate as Independent Power Producers 

(IPPs), Gas & Power Marketing & Trading Specialists and/or 

Integrated Energy Merchants.

Totals 95 95

Table 4 - GICS Classification

Description available from MCSI. Classification effective from 30 June 2010. Sub Industry 10102050 (Coal & Consumable Fuels) not included 

in the overview as our sample doesn´t contain firms classified in this specific sub industry


Size measured by the natural logarithm of the firm’s market capitalization denominated in similar currencies (€) on the date of the report and the natural logarithm of the balance sheet total assets denominated in similar currencies (€) for the fiscal year of the publication of the report.

Growth measured as the annualized sales growth over the two-year period before the publication of the report distinguishing the reports on firms with the highest annualized sales growth and firms with low or negative revenue growth.
Leverage measured by the net debt/equity ratio. Firms with high ratios are more leveraged whereas firms with low or negative ratios have little debt or cash positions on their balance sheets compared to their equity capital.
Target price to actual price ratio which is calculated as the difference between the target price and actual price on the date of the report, scaled by actual price. The ratio is a measure of analyst optimism as a higher ratio implies that based on the analysts forecast the stock price will fluctuate more towards the target price than reports with low ratios. 
Profit to sales margin where a higher ratio indicates that the firm is more profitable than other firms and a low or negative ratio implies low profitability or a reported loss.
One year share price return prior to the publication of the report which acts as another proxy for market sentiment. Firms with a large and negative ratio typically saw their stock price falling over the 12 months preceding the report issue whereas firms with large and positive ratios saw the stock price rise. 
Multivariate analysis

As we acknowledge the possibility that several firm, sector and market specific characteristics influence the choice of valuation models in equity reports, the next step is to conduct multivariate analysis to identify the relationship between the valuation model choice and the abovementioned variables, i.e. measure its unique effect on the valuation model choice. We use probit and multinomial logistic regressions with the valuation model choice as the dependant variable. Probit regression is a technique used when the dependent variable is dichotomous and unlike OLS, parameters are estimated using a non-linear approach such as maximum-likelihood. For the probit analysis, relative/multiples valuation models take the value of zero and DCF models and sum of the parts valuation are accounted under the same header of fundamental analysis and take the value of one. 
Multinomial logistic regression is a technique which generalizes logistic regression by allowing more than two discrete outcomes, i.e. is able to predict the probabilities of the different possible outcomes of a categorically distributed dependent variable. Parameter estimation is performed through an iterative maximum-likelihood algorithm. In our case, we assign the value 1 to relative/multiples valuation, the value 2 to the DCF model and 3 to sum of the parts analysis. We set category 1 as reference and are particularly interested in the DCF category to make a distinction between the effect of independent variables on the valuation model choice between multiples and DCF valuation.
Our independent variables include risk, size, leverage, growth, profitability, the one year share price return prior to publication date of the report as a proxy for market sentiment, target price to actual price ratio (analyst optimism) and dummy variables for the sector and the brokers of our sample to test for significant influence of those variables on the valuation model choice. Our regression is formulated as follows:
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Sub question 3
Bradshaw (2004) examines the relationships between analyst recommendations, valuation models and future returns and finds that although analysts' projections of long-term earnings growth have the greatest explanatory power for setting stock recommendations and the residual income models the smallest explanatory power, investment strategies based on first mentioned projections would yield negative future excess returns. Analysts' recommendations themselves are uncorrelated with future excess stock return. Similarly, residual income valuations constructed with analyst forecasts are positively associated with future excess returns, indicating that although analyst recommendations may not be useful signals for investors, the analyst earnings forecasts are. The result of analyst recommendations being uncorrelated with future excess stock returns of Bradshaw (2004) is consistent with research of Barniv et.al. (2009) and Drake (2009).

At the same time, analyst’s various incentives like Asquith et.al. (2005, p.276) state provide an explanation for this result: “Analysts might be more likely to issue highly favourable recommendations due to concerns over personal compensation, relationships with the analyzed firms’ management, or their own firm’s underwriting business.” 
This study departs from prior literature that examines whether the analyst target prices and recommendations of the equity research reports, are useful signals for investors, as we investigate the accuracy of stock price estimates of the different valuation models presented in equity reports. Examining the accuracy of the different valuation models included in the same report is a different step in exploring whether investors can use the valuation output of different valuation models in equity reports to construct strategies which are not recommended by those same analysts. Asquith et.al. (2005) also examines the accuracy of valuation methods employed in equity reports by looking if the target price is attained during the 12-month forecasting period. This study differs from the study of Asquith et.al. (2005) in two ways. (1) In the paper of Asquith, the equity reports are distinguished on the basis of used valuation methods and compared between each other to measure the percentage of the reports that meet or exceed the target price in the following 12 months. In contrast, we look at the value estimates of the valuation models in equity reports and compare the relative attainability of the valuation model estimates themselves. (2) We acknowledge that attainability is an incomplete measure of quality of accuracy as it is subject to analyst optimism and his/her prediction of the relative under- or overvaluation of a stock. Hence, we employ alternative accuracy measurement variables which are further explained in section 5.6.

A last point of attention is that the results of this section on valuation model accuracy have to be interpreted carefully as we already acknowledged the possible firm-specific characteristics which can influence valuation model choice. An example is that DCF might be employed more often to value risky firms, but similarly this could be interpreted as a more difficult valuation task, creating a bigger likelihood of larger forecast errors for the DCF models than for relative valuation models in our sample.   

Section 5: Empirical Results

This section presents the results of our descriptive, univariate and multivariate analysis of the valuation model choice across the timeframes we have identified and across firms and reports with different characteristics. The second part of this section discusses the results on the accuracy of the target prices and alternative value estimates of the valuation models presented in equity research reports. 
5.1 Descriptive statistics
Which valuation methods are used in the equity research reports of our sample? Table 5 contains descriptions of the most common valuation methods employed by the analysts of our sample and table 6 reports the frequencies of valuation model used per sector and timeframe without looking at the dominant models yet. 
DCF models are used in 75% of the reports in the utilities sector and 56% in the energy sector. Comparing the DCF model use between the timeframes of 2006 to 2007 and 2008 to 2009 doesn’t yield large differences with 70% in the first timeframe, and 61% in the second. The frequency of use of the DCF model contrasts with previous work, which shows that financial analysts primarily focus on multiples and tend to ignore discounted cash flow models (e.g., Block, 1999; Barker, 1999a and 1999b; Bradshaw,2002; Demirakos et al., 2004; and Asquith et al.,2005) but is consistent with the research of Glaum and Friedrich (2006), Imam and Barker (2008) and Deloof et.al. (2009). 
Multiples valuation is used in 97% to 99% of the cases with the PE model, EV/EBITDA and dividend yield as the most popular metrics. As mentioned in section 4, these results must be interpreted with caution as we marked every reference of multiples valuation used in equity research reports, including ratios which did not produce share price estimates and including the often mentioned ratios on the cover page of the reports. A sector specific multiple appears to be the EV/DACF multiple which is used 65 times (42%) in reports of firms classified in the energy sector versus 1 time in the utilities sector. Although not shown in table 6 we encountered several utilities and energy specific multiples like EV/bbl, EV/Boe, EV/Mboe, EV/Rig, EV/EDC, EV/Mcfe and EV/PV-10. Table 5 provides a description of the mentioned multiples. 

Sum of the parts analysis is used 58% of the times in the utilities sector reports and 45% in the energy sector reports. The frequency of use of the sum of the parts analysis is new compared to previous research and most probably specific to the sectors examined instead of the development of a new valuation model trend amongst analysts. The firms in our sample are often multidivisional which makes sum of the parts analysis suitable to perform valuation analysis on the value of the whole firm. 
The DDM model and RIV which were of interest in some of the studies mentioned in section 3 are used in merely a maximum of 8% of the reports. 
[image: image17.emf]Model

Price multiples

EV multiples

EV/PV-10

DCF

DY Dividend yield, ratio of the annual dividends per share to the price per share

DYS Dividend Yield spread, adjusted version of the DY metric 

RIV

Real Options

DDM Dividend discount model, measure of the discounted sum of all of future dividend payments of a firm

EVA Economic Value Added, a measure of retum spread times the book value of a firm's assets.

SOP

RAB Regulatory asset base valuation, measure of the regulated operating assets

LBO

EPV

FCF Yield

FCF to Equity

The table presents an overview of the valuation methods and metrics mentioned in the equity research reports in our sample. Sector 

specific valuation multiples include EV/DACF, EV/bbl, EV/Boe, EV/Mboe, EV/Rig, EV/EDC, EV/Mcfe and EV/PV-10

Free cash flow to equity, measure of the sum of cash flows to the equityholders of a firm after 

expenses, reinvestment and debt repayment

Residual income valuation,measure of the current book value of equity plus the present value of 

residual eamings over multiple future periods

Real option valuation technique to value the right to undertake some business decision (probability 

weighted net present value model)

Sum of (the) parts, valuation method that sums up the value of different assets and business 

units/divisions (Break up value)

Leveraged buyout valuation, measure of the price of an asset or company using a significant amount 

of borrowed money for financing the transaction

Economic profit valuation, sum of the present value of future economic profits and the invested 

capital

Ratio of the free cash flow per share to current market price per share

Discounted Cash Flow, measure of the present value of a firms cash flows over multiple periods

Table 5 - Overview of Valuation Methods & Metrics

Description

Ratio of (stock) price to earnings per share (P/E), to book value per share (P/B), to cash flow per 

share (P/CFPS), to operational cash flow per share (P/OCF), to cash earnings per share (P/CEPS)

Ratio of enterprise value to earnings before interest and taxes (EV/EBIT), to earnings before 

interest, depreciation and amortization (EV/EBIDA), to earnings before interest, taxes, depreciation 

and amortization (EV/EBITDA), to earnings before interest, depreciation, amortization and rent 

(EV/EBIDAR), to earnings before interest, taxes, depreciation, amortization and exploration 

expenses (EV/EBITDAX), to debt adjusted cash flow (EV/DACF), to operating free cash flow 

(EV/OpFCF), to blue barrel (42-gallon oil barrels,  EV/bbl), to barrel of oil equivalent (EV/Boe), to 

million barrels of oil equivalent (EV/Mboe), to customers (EV/customers), to net sales or revenues 

(EV/Sales), to capital employed (EV/CE), Enterprise value per rig (EV/Rig), to equivalent distillation 

capacity (EV/EDC), to gross cash invested (EV/GCI), to gross invested capital (EV/GIC), to 

invested capital (EV/IC), to thousand cubic feet equivalent (gas exploration term, EV/Mcfe) 

Ratio of enterprise value to estimated future gross revenue to be generated from the production of 

proved reserves discounted at 10%


[image: image18.emf]# Reports

DCF SOP PE EBITDAEBIT PB DY CF DACFSales OM DDMEVA RO Other

Panel A : Sectors

Utilities 156 117 91 154 151 24 103 153 36 1 30 82 13 5 3 18

% 75% 58% 99% 97% 15%66%98% 23% 1% 19% NM 8% 3% 2% 12%

Energy 153 86 69 149 115 21 76 139 82 65 18 159 3 4 6 15

% 56% 45% 97% 75% 14%50%91% 54% 42% 12% NM 2% 3% 4% 10%

Totals 309 203 160 303 266 45 179 292 118 66 48 241 16 9 9 33

Panel B: Timeframe

2006-2007 160 112 71 158 138 22 74 151 67 31 29 120 9 6 5 19

% 70% 44% 99% 86% 14%46%94% 42% 19% 18% NM 6% 4% 3% 12%

2008-2009 149 91 89 145 128 23 105 141 51 35 19 121 7 3 4 14

% 61% 60% 97% 86% 15%70%95% 34% 23% 13% NM 5% 2% 3% 9%

Totals 309 203 160 303 266 45 179 292 118 66 48 241 16 9 9 33

Table 6 - Descriptive Statistics of Valuation Methods Employed

Multiples

EBITDA, EBIT and DACF refer to EV/EBITDA, EV/EBIT and EV/DACF multiples. PB stands for Price to book ratio, DY for the dividend yield 

method and OM for other multiples. RO is an abbreviation for the real options valuation methodology. We refer to table 5 for an overview of 

the mentioned valuation methods in the reports. NM stands for not meaningfull and is placed under the percentage area of other multiples as 

all remaining marked multiples are summed up under this header, i.e. in some cases more than one remaining multiple per report.


5.2 Univariate analysis
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Table 7 reports the dominant model used per sector (Panel A) and per timeframe (Panel B). The dominant model in the utilities sector is sum of the parts (50%) whereas the DCF model is dominant in 19% of the reports. Only in 7 cases (4%) the dominant valuation model was not a DCF, SOP or multiples model. The dominant model in the energy sector is multiples valuation, which was employed in 42% of the cases. The difference in frequency of use of the dominant valuation models between sectors is significant at the 1% level with       p-value 0.000 
Panel B shows that a classification of the reports on the basis of our set timeframes does not yield significant differences in the dominant valuation model use distribution. This suggests that analysts do not take market conditions into account when deciding on the valuation model use.  The DCF model is most often used as dominant model in the 2006-2007 timeframe (33%) and sum of the parts in the period 2008-2009 (38%), but differences between the models are small. Possible explanations might be that the (1) our timeframes are not chosen specific enough to proxy bear and bull markets, (2) the companies of our sample experience different periods of upward and downward price fluctuations to be generalized by a timeframe or (3) report, firm or sector specific characteristics have a stronger influence on the valuation model choice, disregarding the unique effect of market sentiment. An example of the latter one could be preferences of clients, who may insist on particular valuation methods ignoring the rationale of altering the valuation method to set target prices and recommendations by analysts. 
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Panel C provides results of an alternative choice of timeframes which are more narrow and specific, i.e. from January 2006 to March 2007 and from May 2008 to August 2009 which corresponding S&P 500 returns of 12.3% and -27.6%. The difference in frequency of use of the dominant valuation models is not significant with       p-value 0.421 making explanation two and three described above more likely.
Panel D provides results of the frequency of use of valuation models, widening the range of looking merely to dominant models. The frequency of use is discussed in section 5.1. The difference in frequency of use of the valuation models employed in the reports of our sample are not significant for either timeframes or sector. This is not surprising given the heavy use of multiples valuation throughout every report of our sample. Panel E finally presents the outcomes of six chi-square tests on how the valuation models are used, i.e. distinguishing the dominant and non-dominant distribution of valuation models across sectors and timeframes. Consistent with Panel A, we find a significantly greater use of the sum of the parts model as the dominant model in the utilities sector compared to the energy sector. Similarly, the DCF model and multiples valuation are significantly more often used as dominant model in the energy sector compared to the utilities sector. The chi-square tests of Panel E across timeframes are not significant.
Broker house style
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As we have chosen the reports unconditionally upon an equal distribution of the brokers between the sectors, the results might be biased to a particular house style, i.e. a broker has a preferred valuation method for the valuation of firms in a sector. When between the examined sectors, particular brokers are under or over presented in the sample, the results might be biased. We therefore look for the utilities and energy sector separately whether the frequency distribution of valuation model choice amongst the brokers differs significantly. We find support of the existence of valuation model choice preference of brokers within a sector with        p-value = 0.0113 within the utilities sector and        p-value = 0.0031 within the energy sector. A next step is hence to subject the result of significant influence of sector characteristics on valuation model choice by looking at the brokers separately and test whether brokers apply different valuation models to firms from different sectors. 
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Our results appear mixed as we find for Citigroup a       p-value = 0.101 and hence we can’t reject the H0 that there is no difference in the valuation model use between the energy and utilities sector for the reports of Citigroup. For Credit Suisse, Morgan Stanley and UBS we do find significant evidence with       chi-square p-values of respectively 0.000 (CS), 0.003 (MS) and 0.000 (UBS). We do not test for Goldman Sachs as the number of reports is insufficient for a meaningful analysis. 
[image: image19.emf]# Reports

DCF SOP Multiples Other p-value

Panel A : Sectors

Utilities 156 41 78 30 7

% 26% 50% 19% 4%

Energy 153 51 27 65 9

% 33% 18% 42% 6%

Totals 309 92 105 95 16 0.000

Panel B: Timeframe (1)

2006-2007 160 52 48,5 49 10

% 33% 30% 31% 6%

2008-2009 149 40 56,5 46 6

% 27% 38% 31% 4%

Totals 309 92 105 95 16 0.410

Panel C: Timeframe (2)

Jan 06 - Mar 07 104 33,5 30,5 31 9

% 32% 29% 30% 9%

May 08 - Aug 09 99 26 36 32,5 4,5

% 26% 36% 33% 5%

Totals 203 59,5 66,5 63,5 13,5 0.421

Panel D: Frequency of Use

Utilities 156 117 91 153 NM 0.153

Energy 153 86 69 154 NM

2006-2007 160 112 71 158 NM 0.119

2008-2009 149 91 89 149 NM

Panel E: Valuation Model Use D/ND

Utilities vs Energy 156 41/76 vs 51/35 78/13 vs 28/41 30/123 vs 65/89 NM

p-value 153 0.000 0.000 0.000

2006-2007 vs 2008-2009 160 52/60 vs 40/51 49/22 vs 57/32 49/109 vs 46/103 NM

p-value 149 0.724 0.509 0.979

Table 7 - Univariate Analysis of (Dominant) Valuation Model Choice

The header other valuation methods includes the CS Holt valuation model (used exclusively in CS reports), DDM, EVA as well as 

the cases in which analysts didn't mention any sort of valuation model in their reports. Panel A and B contain all reports of the 

sample and are distinguished on basis of sector and timeframe. Panel C reports results of an alternative timeframe choice with 

bolder S&P 500 returns during the periods. Panel D reports the frequency of use (dominant and non-dominant combined) and for 

the header of multiples, it reports whether any kind of multiple valuation is noted in the reports. Panel E gives numbers for the 

distinction of dominant and non-dominant (D/ND) use of a particular valuation model and provides chi sqaure p-values for this 

difference for the utilities versus the energy sector and the 2006-2007 versus the 2008-2009 timeframes  
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5.3 Control variables

This subsection discusses the introduction of the control variables set out in section 4.3 and the subsequent conditional chi-square tests on the valuation model choice. We report the overall findings and a breakdown of results across several report and firm characteristics. Table 8 presents descriptive statistics of firm characteristics for the firms in our sample over the relevant period. We distinguish the values and ratios of the top and bottom sextile of our sample as well as an overview per year. An interesting aspect is the relationship between the one year share price return and the market value of firms on the one hand and the years on the other hand as share price returns consistently decline over the period 2006 to 2009 and hence the market value of the firms declines as well. The ratio of target price to actual price remains fairly steady in terms of mean and median values over the period of 2006 to 2009, despite before mentioned share price returns. Finally, our second proxy for market sentiment shows mean returns of 59, 8% (46, 6%) for the top (bottom) sextile which are bolder than the returns of our chosen timeframes of the univariate analysis.   
Table 9 provides an overview of the coefficients of the WTI crude oil price returns and R Square per firm. Our proxy for operations involved conducting regressions of the oil price returns as independent variable on the share price returns of the firms in our sample as a proxy for the different operations that the firms in our sample are engaged in. A significant and high coefficient (β1) of the oil price on the share price of the firm indicates a high dependency on the oil prices differentiating firms whose profitability depends relatively strong or weak on the oil price, i.e. firms engaged in the exploration and production of oil versus other operations. We expect firms with a high significant coefficient to be valued with the DCF model as those firms are subject to the volatility of the oil price and the multi-period analysis of the DCF is able to capture this aspect more properly. 
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Table 10 presents the results of our univariate analysis of the valuation model choice, adjusted for control variables. Panel A of table 10 presents the valuation model choice between 51 reports (top of sextile) with significant and high coefficients, and 53 reports (bottom of sextile) with non-significant and/or low oil price coefficients. Contrary to our expectations, multiples analysis is the dominant model for the firms included in the top of the sextile with high coefficients and the DCF model is dominant for the bottom sextile of firms. The difference is significant at the 5% level with        p-value = 0.0146. A possible explanation might be that analysts find it difficult to make reasonable long-term projections of firms with high dependency on the oil price and because of their specific business nature are able to select  peers with relatively highly similar operations which makes multiples valuation more attractive. A closer look to the companies included in the sextile reveals that the majority of high (low) coefficients firms are classified in the energy (utilities) sector, possibly just restating the results of our chi square tests on sectors. Comparing the valuation model distribution of the high (low) coefficient sextile and energy (utilities) sector shows that the distributions of the high coefficient and energy sector do not significantly differ from each other, confirming our previous thoughts. We therefore conduct another chi square test between the valuation model choice of analysts on merely firms classified in the energy sector and distinguish the top median high and significant coefficients firms and bottom median low and/or non-significant coefficients firms. Results are presented in panel B. High coefficient firms are also in the energy sector valued with primarily multiples valuation techniques and low coefficient firms with the DCF model, making our previous explanation on the presented valuation model choice more plausible. 
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Panel C and D present the valuation model choice between 51 reports (top of sextile) of the largest firms as measured by the natural logarithm of total assets and market value on the date of the report and 51 reports (bottom of sextile) of the smallest firms of our sample. We expect analysts to employ multiples valuation to value large firms which are likely to have sustainable earnings and clear peers which makes multiples valuation more suitable. Multiples valuation is the dominant model in 20 out of 51 times (39%, Panel C) and 22 out of 51 times (43%, Panel D) for the top of our sextile, confirming our expectations. The chi-square tests provide however no significant difference in the valuation model distribution between the top and bottom sextile with corresponding        p-values of 0.6976 (Panel C) and 0.1802 (Panel D). 

Panel E reports the results of our chi-square test conditional upon the control variable leverage. We do not have a formal expectation of the effect of leverage on valuation model choice as this can be incorporated into the valuation through the WACC for DCF valuation or either through peers with similar leverage levels for multiples valuation. Our chi-square test is significant indicating the use of sum of the parts for highly leveraged firms and the DCF model for firms with low leverage levels or net cash positions. 
Panel F and G present two measures of risk. Risk measured by the standard deviation of the two year share price returns provides no clear distinction on the valuation model choice. The dominant valuation model choice controlled for risk measured by WACC is significant at the 1% level with chi-square p-value 0.0024. The latter is consistent with our expectations as we expect high risk firms to more likely have volatile future earnings and cash flow streams which make the multi-period DCF model more appropriate. Multiples valuation in the form of earnings multiples uses a single indicator of earnings in the denominator of the ratio which is not a good indicator of future value if the earnings indicator is not representative for multiple years. The obvious relationship of using the DCF model for the reports that present a WACC appears not to influence the results of the test as the dominant model for the bottom quartile of the sample is sum of the parts. 
Panel H and I present the valuation model choice distribution controlled for sales growth and profitability. Both tests are significant at the 5% level with chi-square p-values of 0.0190 and 0.0285 respectively. High growth firms in our sample seem to be primarily valued by the DCF model whereas firms with low or negative sales growth are valued relatively more often with multiples or SOP analysis. An explanation might be that the DCF model is more suitable to put the high sales growth in perspective to other years, i.e. being able to project this growth into the future if sustainable or lower expectations with lower growth in upcoming years. 
The results of Panel I are consistent with expectations of employing the DCF model for highly profitable firms as fundamental analysis in equity research reports is able to explain this profitability and justify recommendations whereas low profitable firms or firms with negative earnings are more easily valued by (forward-looking) multiples which do not necessarily take current profits into account.

Panel J presents the valuation model choice distribution controlled for the target price to actual price ratio. Our expectation is that multiples valuation is used to justify strong target prices as stated by Glaum and Friedrich (2006) who argue that analysts preferred PE to DCF models in the late 1990s because it was easier to justify bold target prices in relation to the high earnings multiples of that period. Although multiples valuation is the dominant model of the sample of reports in the top of the sextile, the valuation model distribution between the top and bottom sextile is not significant.
Finally, Panel K presents the results of our chi-square test of the valuation model choice distribution controlled for another proxy of market sentiment, i.e. the one year share price return prior to the publication of the report. The valuation model distribution is significant differently between firms with large and positive one year returns (top sextile) and large and negative one year returns (bottom sextile). The dominant model for the top sextile is sum of the parts (39%), trailed by the DCF model (37%). Multiples valuation is dominant for the bottom sextile (42%). This is contrary to our expectations of analysts employing multiples valuation in bull markets as stated by Glaum and Friedrich (2006). 
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Mean 32,4% 2,25 x 34,1% 97,616m 3,6% 59,8% 46,5%

Median 28,4% 1,88 x 30,8% 75,469m 3,5% 53,1% 41,8%

Mean -8,1% -0,06 x 0,4% 6,246m 0,9% -46,6% 2,9%

Median -6,8% -0,01 x 2,9% 6,478m 1,0% -39,7% 2,6%

Mean 13,1% 0,72 x 16,8% 32,235m 1,7% 11,4% 17,6%

Median 12,1% 0,38 x 10,4% 20,212m 1,4% 11,2% 13,2%

Mean 10,6% 0,64 x 19,0% 34,963m 1,7% 10,1% 16,9%

Median 10,2% 0,35 x 11,4% 22,532m 1,3% 10,6% 15,5%

Mean 15,7% 0,80 x 14,1% 31,764m 1,8% -0,9% 21,6%

Median 13,9% 0,47 x 9,4% 17,751m 1,5% -2,2% 16,2%

Mean 4,3% 0,78 x 13,8% 27,315m 2,8% -0,9% 20,6%

Median 1,3% 0,48 x 7,8% 15,049m 2,7% -6,4% 20,6%

Mean 11,1% 0,74 x 16,0% 31,658m 2,0% 5,1% 19,1%

Median 9,8% 0,42 x 9,9% 18,831m 1,8% 5,3% 15,8%

2009

Totals

The table presents descriptive statistics of the firm characteristics growth, leverage, profitability, size, risk, 1-year shareprice return 

and target price to actual price that are used as control variables and independent variables for respectively the chi-square tests of 

Table 10 and regressions of Table 12 and 13. The data is from Datastream. The companies Gazprom, Gazprom Neft, Surgutneftegas 

and BJ Services are excluded from this overview due to unsufficient data. Size is measured by the market value of the firm on the 

date of the report expressed in euros. The remainder of the firm characteristics are explained in section 4.3  

Table 8 - Descriptive Statistics of Firm Characteristics

Top sextile

Bottom sextile

2006

2007

2008
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Apache  0,515 27,10% AES  0,366 10,35%

Baker hughes  0,553 24,95% Ameren  0,143 5,50%

BG group  0,310 13,08% Amer.elec.pwr.  0,112 3,55%

BP  0,237 10,92% Eletrobras pnb  0,132 1,56%

Canadian natural res.  0,610 25,03% Centrica  0,058 0,84%

Chevron  0,357 22,85% Cez  0,215 7,02%

CNOOC 0,168 2,31% Cheung kong 0,056 0,77%

Conocophillips  0,422 25,03% China yangtze  N/S N/S

Devon energy  0,519 26,97% Chubu elec.power  N/S N/S

Enbridge  0,100 4,22% CLP holdings  0,044 0,70%

Encana  0,434 17,92% Consolidated edison  0,051 1,34%

ENI  0,257 12,97% Constellation en.  0,208 5,60%

Exxon mobil  0,291 17,53% Dominion res.  0,105 2,07%

Formosa  0,058 0,92% DTE energy  0,103 3,17%

Halliburton  0,551 25,58% Duke energy  0,101 2,12%

Imperial oil  0,360 11,41% E on  0,260 6,68%

Inpex  0,113 1,10% Edison  0,154 4,67%

Lukoil oao  0,553 17,62% EDP energias de portugal  0,146 5,31%

Marathon oil  0,501 18,64% Endesa  0,136 3,63%

Murphy oil  0,536 29,29% Enel  0,200 9,52%

Nabors inds.  0,648 28,51% Entergy  0,155 6,33%

Occidental ptl.  0,572 24,79% Exelon  0,222 9,25%

Oil & natural gas  0,162 3,07% First energy  0,156 5,27%

OMV 0,228 5,48% Fortum  0,201 7,02%

Petrobras pn  0,422 15,84% Gas natural sdg  0,154 4,23%

Petrochina 'h'  0,141 1,94% GDF Suez  0,199 6,24%

PTT 0,153 3,07% Hong Kong and China gas  0,070 0,98%

Reliance industries  0,237 4,50% Hong Kong electric  0,039 0,56%

Repsol ypf  0,251 11,80% Huaneng power 0,081 0,65%

Royal dutch shell  0,258 15,39% Iberdrola  0,255 5,28%

Sasol  0,286 10,06% Kansai electric pwr.  N/S N/S

Schlumberger  0,528 20,64% Korea electric power  0,059 0,60%

Statoil  0,340 16,05% National grid  0,099 2,85%

Suncor energy  0,620 26,42% NTPC  0,114 1,93%

Talisman en.  0,507 16,53% Osaka gas  N/S N/S

Total sa (xet)  0,266 15,37% PG&E  0,068 1,42%

Transcanada  0,100 4,59% PPL  0,129 3,68%

Transocean  0,541 24,80% Pub.ser.enter.gp.  0,185 4,26%

Valero energy  0,477 18,51% RWE  0,174 7,56%

Williams cos.  0,507 23,47% Saudi electricity  N/S N/S

Woodside petroleum  0,091 1,22% Scot.& southern energy  0,124 4,58%

Sempra en.  0,147 5,35%

Severn trent  0,099 2,83%

SNAM rete gas * 0,030 0,42%

Southern  0,055 1,47%

Tenaga nasional  0,071 1,21%

Tokyo electric power  N/S N/S

Tokyo gas  N/S N/S

United utilities group  0,096 3,20%

Veolia environnement  0,200 6,15%

Table 9 - Regression Analysis on WTI Crude Oil Daily Returns

Energy Utilities

Overview of 91 regressions of the daily stock returns of the companies presented in the overview. Per regression, 

1294 oberservations are used. We present the coefficient of the explanatory variable WTI Crude Oil and the 

corresponding R Square of the regression analysis. * SNAM is significant at the 5% level

N/S stands for not significant at either the  1%, 5% or 10% level. The firms Surgutneftegas, Gazprom, Gazprom 

Neft and BJ Services are excluded from this overview due to unsufficient availability of data 


[image: image22.wmf]# Firms

# Reports

DCF

SOP

Multiples

p-value

Panel A : Oil regressions

High Coefficient

15

51

10,5

10,5

28

%

21%

21%

55%

Low Coefficient

19

53

22

12

14,5

%

42%

23%

27%

Totals

34

104

32,5

22,5

42,5

0.0146

Panel B : Oil regressions Energy

High Coefficient

20

66

13,5

13,5

36

%

20%

20%

55%

Low Coefficient

21

87

37,5

13,5

29

%

43%

16%

33%

Totals

41

153

51

27

65

0.006

Panel C: Size MV

Top Sextile

17

51

14

14

20

%

27%

27%

39%

Bottom Sextile

28

51

13,5

17

16

%

26%

33%

31%

Totals

45

102

27,5

31

36

0.6976

Panel D: Size Total Assets

Top Sextile

16

51

10,5

15,5

22

%

21%

30%

43%

Bottom Sextile

22

51

18,5

12

16,5

%

36%

24%

32%

Totals

38

102

29

27,5

38,5

0.1802

Panel E: Leverage

Top Sextile

22

51

7,5

25,5

16,5

%

15%

50%

32%

Bottom Sextile

23

51

19,5

15,5

16

%

38%

30%

31%

Totals

45

102

27

41

32,5

0.0207

Panel F: Risk STDEV Stock

Top Sextile

31

51

14

13,5

21

%

27%

26%

41%

Bottom Sextile

34

51

14

19

14

%

27%

37%

27%

Totals

NM

102

28

32,5

35

0.3154

Table 10 - Univariate Analysis Adjusted for Controlvariables
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Panel G: Risk WACC

Top Quartile 25 43 29,5 5,5 5

% 69% 13% 12%

Bottom Quartile 27 43 15 17,5 9

% 35% 41% 21%

Totals NM 86 44,5 23 14 0.0024

Panel H: Growth

Top Sextile 32 51 18,5 15,5 12,5

% 36% 30% 25%

Bottom Sextile 42 51 7 23,5 18,5

% 14% 46% 36%

Totals NM 102 25,5 39 31 0.0190

Panel I: Profitability

Top Sextile 25 51 23 16 11

% 45% 31% 22%

Bottom Sextile 33 51 10,5 18 19,5

% 21% 35% 38%

Totals NM 102 33,5 34 30,5 0.0285

Panel J: TP/AP Ratio

Top Sextile 39 51 10,5 14,5 24

% 21% 28% 47%

Bottom Sextile 38 51 15 17,5 15,5

% 29% 34% 30%

Totals NM 102 25,5 32 39,5 0.2352

Panel K: 1-year share price return

Top Sextile 40 51 19 20 11

% 37% 39% 22%

Bottom Sextile 38 51 10 18,5 21,5

% 20% 36% 42%

Totals NM 102 29 38,5 32,5 0.04407

Table 10 - Univariate Analysis Adjusted for Controlvariables (cont.)

The table presents results of the frequency with which analysts employ either the DCF model, Sum of the Parts 

(SOP) or multiples valuation as the dominant model for setting their target price, adjusted for a series of control 

variables, i.e. examining the top and bottom sextile or quartile of our sample. The control variables are subsequently 

a proxy for operations based on regressions of the WTI crude oil price as independent variable on all firms of the 

sample and merely firms from the energy sector (Panel A and B), size by the natural logarithm of the market value 

(MV) expressed in euros on the date of the report (Panel C) and by the natural logarithm of total assets expressed in 

euros over the fiscal year in which the reports were issued (Panel D), leverage by net debt/ebitda in the fiscal year of 

the report issue (Panel E), risk measured by the standard deviation of the daily stock returns and the WACC 

mentioned in the reports (Panel F and G), growth measured by the two year annualized change in net sales (Panel 

H), profitability measured by net income/net sales in the year of the report issue (Panel I), the analyst optimism 

measured by the difference between target price and actual price on the date of the report issue, scaled by the latter 

(Panel J) and the 1 year share price return as proxy for market sentiment. We also present chi-square tests  for the 

difference in valuation model use. NM stands for not meaningfull. 
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5.4 Determinants of the type of recommendation
In choosing our sample we ignored the investment recommendation of the report which makes our sample suitable for a standard binomial test for an equal amount of positive and negative recommendations. Counting the neutral recommendation as weak negatives, our sample consists out of 168 positive recommendations and 137 negative recommendations. A standard binomial test gives a z-value of 1.77 which means that we can reject the H0 of an equal distribution of positive and negative recommendations at the 5% level. 
Previous research also suggests that there is a tendency for analyst´s recommendations to be biased towards “buy” which is in line with possible analyst concerns over personal compensation, relationships with the analyzed firms’ management, or their own firm’s underwriting business which causes analysts to issue positive recommendations. Given this information you can wonder whether analysts employ a particular valuation model in order to produce those biased recommendations. This would shed light on the valuation model choice as a determinant for setting recommendations and give a new interpretation in the decision-making process of valuing firms and setting target prices and recommendations. Research of Bradshaw (2002 ), Imam and Barker (2008) and Demirakos et.al. (2004) provide mixed results on this issue
. Hence, we test whether or not the valuation model choice drives the type of recommendation by conducting a chi-square test to reveal whether the recommendation frequencies are significantly different between the valuation models used in the equity research reports. 
A caveat on the outcome of the abovementioned test is that we assume that the identified valuation model choice in the equity reports is truly used to generate an investment recommendation. Bradshaw (2004) however observes that “individual analysts who use [DCF] present value models may choose to communicate the results of their analyses in the simplest terms, excluding a detailed discussion of present value techniques (i.e., dividend assumptions, discount rates, etc.).” This means that although we make the above mentioned assumption, the identified valuation model in the equity reports could merely be a way of rationalizing and communicating recommendations previously reached on the basis of other valuation methodologies. 
Additionally we argue that market sentiment, proxied by the different timeframes and their subsequent stock market returns should influence the type of recommendation as well. The specific recommendation on a stock is the result of firm, competitive and sector specific analysis by the analyst but the economic climate plays as well a role in setting a recommendation for a stock based on a 12 month future stock price estimate. We therefore also test whether the type of recommendations varies significantly between the timeframes. The results of our tests are reported in table 11
The distribution of buy, neutral and hold recommendations varies significantly between the valuation models with a chi-square p-value of 0.043. Multiples valuation is hardly used to issue a sell recommendation in the reports of our sample whereas when a sell recommendation is used this likely is supported with a DCF model. The recommendation distribution between the years of issue are not significant indicating that market sentiment doesn’t influence the type of  recommendation, confirming the tendency for analyst´s recommendations to be biased towards “buy” despite of the economic climate.  

[image: image24.emf]# Reports

Buy Neutral Sell p-value

Panel A: Valuation models

DCF 92 48 29 15

SOP 106 58 38 10

Multiples 95 60 32 3

Totals 293 166 99 28 0.043

Panel B: Year

2006 77 43 28 6

2007 80 47 24 9

2008 77 42 26 9

2009 71 36 27 8

Totals 305 168 105 32 0.920

Table 11 -  Type of Recommendation

Recommendation 

The difference in the number of reports between panel A and B is the result of including merely the reports with a dominant 

valuation model of either DCF, SOP or multiples for panel A and all reports with recommendations for panel B

2




5.5 Multivariate analysis
In this subsection we discuss the results of our probit and multinomial logistic regressions. Table 12 and 13 are estimated based on equation 7 and present our estimated relation of the valuation model choice as dichotomous and categorical dependent variable and a series of independent variables including risk, size, leverage, sales growth, profitability, the one year share price return prior to publication date of the report as a proxy for market sentiment, target price to actual price ratio and dummy variables for the sector and the brokers of our sample. Per technique, we present 3 regressions, the first including solely the 1-year share price return on the date of the report issue as independent variable, and the second including all independent variables excluding the dummy variables of the brokers and industry
. We do not include dummy variables for the years or timeframes as a proxy for market sentiment, as they were not significant in trial regressions which are not further presented in this paper. 
For the probit analysis, the one year share price return (for all 3 regressions), profitability (at the 5% level for regression 2 and the 10% level for regression 3), leverage (regression 3) and the industry dummy are significant. Interestingly, size measured by the natural logarithm of the market value on the date of the report is significant on regression 2 but not on regression 3, indicating that some of the explanatory power of the variable size in regression 2 is likely to be caused by other variables. The coefficient of the independent variable size is negative, indicating that analysts employ multiples valuation to value large firms that may have characteristics of stable and good predictable earnings and clear peers which makes multiples valuation more suitable. The coefficient of the variable profitability is positive indicating that analysts use fundamental analysis (DCF and SOP) to value highly profitable firms. This is consistent with the results of the univariate test. Apparently, fundamental analysis is more suitable to use in equity research reports to discuss and explain this profitability and justify recommendations whereas low profitable firms or firms with negative earnings are more easily valued by (forward-looking) multiples which do not necessarily take current profits into account. The coefficient of the independent variable of the 1-year share price return which is a proxy for market sentiment is also significant and positive, consistent with the result of the controlled univariate test. This indicates that analysts use multiples valuation in bear markets and fundamental analysis in bull markets. This is as mentioned earlier contrary to our expectations of analysts employing multiples valuation in bull markets as stated by Glaum and Friedrich (2006). An explanation might be that an economic downturn makes fundamental analysis relatively irrelevant for setting a 12 month future target price if the expectations are that the economic downturn would hold on longer. (Forward-looking) multiples valuations are than more suitable to incorporate current market conditions. The significance of the independent variable leverage for regression 3 is consistent with our findings of the univariate analysis. The dummy variable industry is significant at the 1% level indicating the use of multiples valuation for the energy sector and DCF and sum of the parts analysis for the utilities sector. Given the results of the univariate analysis which indicate primarily the use of SOP for the utilities sector which can be explained due to the multidivisional business of the firms in that sector, the significance of the industry dummy is not surprising.  The remainder of the independent variables is not significant, in either regression two or three.
For the multinomial logistic regression, we have chosen to set category 1 of multiples valuation as the reference category to measure the relative effect of changes in the independent variables (given the other variables in the model are held constant) on the valuation model choice of the DCF model and sum of the parts analysis relatively to multiples valuation. For the DCF category, the target price to actual price ratio (at the 5% level for regression 2 and 10% level for regression 3), sales growth, leverage, profitability, industry and again size for regression 2 are significant whereas the 1-year share price return is significant at the 5% level for  regressions 1 and 3. The target price to actual price ratio, leverage and size variables have negative coefficients indicating that the DCF model is used to value smaller firms, firms with low net debt to equity ratios and reports with relative little differences between the analysts forecast of the value of the company and the actual prices. The latter is consistent with expectations that multiples valuation is used to justify strong target prices as stated by Glaum and Friedrich (2006) who argue that analysts preferred PE to DCF models in the late 1990s because it was easier to justify bold target prices in relation to the high earnings multiples of that period. The coefficient of the variable size is consistent with the results of the probit analysis and also for the multinomial logistic regression significant for regression 2. We did not have an expectation regarding the effect of leverage on valuation model choice as this can be incorporated into the valuation through the WACC for DCF valuation or either through peers with similar leverage levels for multiples valuation. The significance of the independent variable leverage is consistent with our findings of the univariate analysis and probit regression and indicates that the DCF model is used to value firms with low leverage levels. Considering leverage as a proxy for risk would imply that the DCF model is used to value low risk firms which is contrary to our expectations. Hence an explanation might also be that the variable leverage is highly correlated with other (unidentified) variables. The industry dummy and the one year share price return is significant for both categorical variables, meaning that sector characteristics and market sentiment influences the choice between multiples valuation and DCF or SOP specifically. Including the dummy variables for brokers in our regression analysis increases the pseudo R-Square from 9.7% to 18.5% although only Citigroup has a significant effect on the choice of SOP versus multiples valuation. This finding does not necessarily contrast our univariate analysis on different valuation model choices amongst brokers within a sector as the chi-square test of the univariate analysis tests for the difference in valuation model distribution between the brokers. 
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Intercept 0.441 0.000 2.807 0.006 1.394 0.247

1 year share price return 0.536 0.017 0.460 0.048 0.637 0.010

Target price to actual price ratio -0,819 0.110 -0,311 0.572

Sales growth 0.404 0.507 0.830 0.206

Leverage -0,118 0.287 -0,370 0.004

Profitability 1.730 0.029 1.460 0.087

Size by LN MV -0,218 0.022 -0,001 0.993

Risk -10.140 0.283 -12.320 0.263

Broker CS -0,142 0.718

Broker UBS -0,607 0.117

Broker MS -0,476 0.203

Broker Citi -0,498 0.198

Industry -1.348 0.000

Number of observations

Table 12 - Probit Regressions of Valuation Model Choice

Regression 1 Regression 2 Regression 3

The table presents results of our three maximum-likelihood probit regressions of the valuation model choice as a binary outcome 

where we assign the value 1 to the DCF model and sum of the parts analysis (header of fundamental analysis) and 0 to multiples 

valuation, on a number of independent variables. Regression 1 uses solely the 1 year shareprice return on the date of the report 

issue as proxy for market sentiment, regression 2 uses all independent variables exept dummy variables for the brokers and 

indusrty. 275 out of 309 observations are used for the regression analysis, excluding firms and/or reports for which we have 

unsufficient data. 

275 275 275
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2 (DCF) Intercept -0,061 0.692 5.788 0.006 4.015 0.089

2 (DCF) 1 year share price return 0.916 0.033 0.662 0.152 0.948 0.049

2 (DCF) Target price to actual price ratio -3.403 0.005 -2.353 0.052

2 (DCF) Sales growth 2.551 0.041 2.763 0.034

2 (DCF) Leverage -0,824 0.003 -1.129 0.000

2 (DCF) Profitability 3.585 0.017 2.949 0.063

2 (DCF) Size by LN MV -0,544 0.006 -0,326 0.135

2 (DCF) Risk -4.347 0.815 22.045 0.294

2 (DCF) Broker CS 0.140 0.863

2 (DCF) Broker UBS -0,446 0.574

2 (DCF) Broker MS 0.034 0.965

2 (DCF) Broker Citi 0.178 0.821

2 (DCF) Industry -1.482 0.004

3 (SOP) Intercept 0.096 0.516 2.862 0.136 -0,546 0.815

3 (SOP) 1 year share price return 0.847 0.042 0.829 0.053 1.213 0.010

3 (SOP) Target price to actual price ratio 0.008 0.993 1.460 0.185

3 (SOP) Sales growth -0,750 0.517 -0,283 0.828

3 (SOP) Leverage 0.082 0.673 -0,400 0.082

3 (SOP) Profitability 1.955 0.186 1.297 0.430

3 (SOP) Size by LN MV -0,242 0.170 0.270 0.208

3 (SOP) Risk -29.725 0.103 21.148 0.330

3 (SOP) Broker CS -0,295 0.689

3 (SOP) Broker UBS -1.292 0.071

3 (SOP) Broker MS -1.307 0.065

3 (SOP) Broker Citi -1.521 0.039

3 (SOP) Industry -3.162 0.000

Number of observations

McFadden Pseudo R-Square

The table presents results of our three multinomial logistic regressions of the valuation model choice as a categorial outcome where we assign the 

value 1 to multiples valuation, the value 2 to the DCF model and value 3 to sum of the parts analysis, on a number of independent variables. 

Category 1 is used as reference category. Regression 1 uses solely the 1 year shareprice return on the date of the report issue as proxy for market 

sentiment, regression 2 uses all independent variables exept dummy variables for the brokers and industry. 275 out of 309 observations are used 

for the regression analysis, excluding firms and/or reports for which we have unsufficient data. 

275 275 275

Regression 1 Regression 2 Regression 3

1% 9.7% 18.5%

Table 13 - Multinomial Logistic Regressions of Valuation Model Choice


5.6 Valuation accuracy
A general assumption which applies when measuring the target price accuracy of the equity research reports in our sample is that the target price is the actual outcome of an analyst’s value estimate of the stock price of the firm they cover and that stock markets reflect fair value (Deloof et.al. 2009)
. We already acknowledged the possibility that the identified valuation model in the equity reports could merely be a way of rationalizing and communicating recommendations previously reached on the basis of other valuation methodologies, but also recognize that analysts may deliberately set discounts or premiums to their actual value estimate to justify certain recommendations. Having said this, table 14 provides results of the target price and valuation estimates attainability and forecast error of our sample. We use six measures of accuracy which are defined as follows;

Attained at +12m measures whether the target price is met on the last day of the 12 month forecast period, i.e. whether the stock price is higher than or equal to the target price if the target price was set higher than the actual price on the date of publication of the report or the stock price is lower than or equal to the target price if the target price was set lower than the actual price on the date of publication of the report.

Attained within +12m measures whether the target price is met at any time within a 12-month forecast

period, i.e. whether the stock price is higher than or equal to the target price within the highest and lowest stock price range of the 12 month forecast period if the target price was set higher than the actual price on the date of publication of the report or lower than or equal to the target price if the target price was set lower than the actual price on the date of publication of the report.

Absolute forecast error measures the absolute difference between the target price and the stock price on the last day of the 12 month forecast period, scaled by the target price. 
Forecast error achieved measures the difference between the target price and the stock price on the last day of the 12 month forecast period, scaled by the target price for a target price or valuation estimate that is achieved on the last day of the 12 month period. 

Forecast error missed measures the difference between the target price and the stock price on the last day of the 12 month forecast period, scaled by the target price for a target price or valuation estimate that is not met on the last day of the 12 month period.
Minimum forecast error missed measures the difference between the target price and the maximum stock price during the 12 month forecast period for target prices that were set higher than the actual price and minimum stock price during the 12 month forecast period for target prices set lower than the actual price, scaled by the target price for a target price or valuation estimate that is not met on the last day of the 12 month period.
From an investor point of view, the latter measure doesn’t entail much information as it is calculated with hindsight of the maximum stock price (for cases in which the target price was higher than the actual price on the date of the report issue) or minimum stock price (for cases in which the target price was lower than the actual price). Although the stock price reached maximum or minimum values with hindsight, an investor who assumed that the target price would be achieved had no reason to adjust his or her strategy. From an accuracy point of view however, this measure tells us whether analysts were able to predict a close target price although they were not right about the target price horizon. An example could be a target price which is missed by a large percentage on the 12 month future date of the publication of the report, but was near to the stock price a few months before the 12 month future date indicating that the target price was relatively accurate, but by the measure forecast error missed comes out as relatively inaccurate. Of the 309 reports we excluded the reports that didn’t issue a target price and the firms for which we had insufficient data to perform accuracy analysis, leaving 286 target prices.    

Panel A presents the accuracy of the 286 target prices of our sample combined and separated by the dominant valuation model used to set the target price. 26.9% of the target prices are attained on the last day of and 52.1% within the forecast period. Although we do not employ a t-test, comparing the accuracy between target prices based on different dominant models doesn’t yield large differences, consistent with the results of Asquith et.al. (2005). Given that merely 26.9% of the target prices were reached on the last day of the forecast period, the missed forecast measures become interesting with a forecast error on average of  -28.1% and -4.8% at best. For the target prices that were attained, the stock prices overshoot the target price by 24.4%
Panel B presents the accuracy of the value estimates of the four most used models in our sample, i.e. the DCF, EV/EBITDA and P/E multiple and sum of the parts analysis. For sum of the parts, the absolute valuation accuracy in terms of attainability and forecast error doesn’t differ much with the accuracy of the target prices that are based on sum of the parts as dominant model. This is not surprising considering our expectation that once sum of the parts analysis is used in a report, it likely is the dominant model meaning its value estimate is used for setting the target price. Table 7 confirms this as the frequency of the sum of the parts analysis as dominant model is higher than the frequency of sum of the parts employed as a non-dominant model in the equity research reports in our sample. The P/E model performs best in terms attainability, as 67.7% of the target prices are met during the 12 month forecast period. The DCF model comes out second best whereas sum of the parts performed the least. In terms of forecast errors, multiples valuation proves to be the most accurate compared to DCF and SOP. On the other hand, from the perspective on an investor holding on to a buy recommendation from a DCF or SOP estimate, the DCF model and SOP valuation overshoot the target price by 27.6% and 24.6% for the measure of forecast error achieved compared to 18.1% (P/E) and 21.1% (EV/EBITDA). In overall, two sample t-tests of differences of the absolute forecast error between the valuation methods indicate not significant differences, consistent with research of Kaplan and Ruback (2005),  Gilson et.al.(2000) and Berkman et.al. (2000). 
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Mean 27.1% 24.4% -28.1% -4.8%

Median 22.4% 15.8% -24.4% -4.9%

Mean 28.8% 24.8% -29.0% -2.5%

Median 21.4% 12.6% -27.0% -3.1%

Mean 25.5% 19.6% -27.7% -5.1%

Median 21.1% 15.8% -24.1% -4.0%

Mean 28.1% 26.1% -28.8% -6.7%

Median 24.5% 21.4% -24.8% -6.8%

Panel B: Model Attained at +12m Attained within +12m Absolute Forecast errorForecast error achievedForecast error missed Minimum forecast error missed

Mean 28.4% 27.6% -28.8% -3.5%

Median 22.6% 15.8% -25.6% -3.8%

Mean 24.7% 21.1% -25.8% -4.0%

Median 18.4% 6.4% -21.4% -3.3%

Mean 23.0% 18.7% -26.1% -3.3%

Median 17.7% 12.0% -21.1% -2.2%

Mean 28.5% 24.6% -29.6% -7.0%

Median 23.4% 17.7% -24.7% -6.2%

The table presents results on valuation accuracy by six measures for all the target prices of our sample, target prices seperated by dominant valuation model used to derive at a target price and for the 

valuation model estimates found in equity research reports. The accuracy measures are further explained in section 5.6 The accuaracy of the valuation models DCF, EV/EBITDA, P/E and SOP is based 

on respectively 115, 28, 68 and 152 number of observations. 

P/E 41.2% 67.7%

SOP 21.7% 47.4%

DCF 34.8% 59.1%

EV/EBITDA 25.0% 57.1%

Multiples based TP 26.2% 54.8%

SOP based TP 26.7% 46.5%

Table 14 - Valuation Accuracy 

Target Price 26.9% 52.1%

DCF based TP 30.1% 56.6%


5.7 Pair wise comparison of valuation model estimates
A point of attention before discussing the results of Table 15 is that the results and drawn conclusions of this section have to be interpreted with caution because of the limited number of observations used to conduct the pair wise comparison of valuation model estimates. Table 15 presents our results of the valuation accuracy measured by attained at +12m, attained within +12m and the absolute forecast error for our sample of reports that contain multiple valuation estimates. We first distinguish the dominant model of the reports with multiple valuation estimates and then compare the accuracy amongst the valuation method used to set the target price and the alternative valuation methods. If the alternative valuation method performs better than the valuation method used to set the target price in terms of attainability and/or forecast error, investors are better off disregarding the target price and dominant valuation model and instead look at the alternative valuation models for a stock price estimate
. If the dominant valuation model turns out to be more accurate however, this can be interpreted as the analyst choosing the right valuation model from their multiple valuation estimates, for setting the target price. Similarly, investors are then better off assuming that the target price is the best estimate of the 12 month future stock price.
For the reports in our sample with DCF as the dominant model and SOP as alternative model, the DCF estimates are attained in 25.9% at the end of the forecast period and 55.6% during the forecast period versus corresponding lower percentages of 18.5% and 37% for SOP. The absolute forecast error in terms of mean and median values is as well lower for the dominant DCF model. Similar results can be seen at the comparisons of multiples valuation as dominant model versus DCF and SOP. Only in the case of DCF as dominant model versus multiples valuation as alternative model, the latter has higher attainability percentages and lower smaller forecast errors. This specific case is however based on the smallest number of observations, namely eight. Although two sample t-tests indicate that the difference in forecast errors is not significant with a lowest p-value of 0.298 for the difference between DCF as dominant model versus multiples valuation, based on absolute differences in general, the dominant model performs better in terms of attainability and forecast error providing (weak) evidence that analysts choose the right valuation model from their multiple valuation estimate outputs for setting the target price. This finding is limited to the cases in which analysts present multiple valuation estimates in their equity research reports as we do not know whether analysts produced multiple valuation estimates for the reports that contain merely one stock price estimate presented by a single valuation method. 
[image: image28.emf]DCF dominant DCF SOP DCF Multiples

Attained at +12m 25.9% 18.5% 37.5% 62.5%

Attained within +12m 55.6% 37.0% 37.5% 75.0%

Mean 29.1% 31.0% 25.3% 16.3%

Median 24.1% 26.3% 29.6% 14.3%

Number of observations 27 27 8 8

Multiples dominant Multiples SOP Multiples DCF

Attained at +12m 25.0% 18.8% 40.0% 30.0%

Attained within +12m 62.5% 56.3% 65.0% 45.0%

Mean 22.8% 24.8% 24.8% 25.9%

Median 16.6% 17.2% 21.9% 23.3%

Number of observations 16 16 20 20

SOP dominant SOP Other

Attained at +12m 54.4% 63.3%

Attained within +12m 100,0% 100,0%

Mean 24.2% 24.3%

Median 12.1% 17.1%

Number of observations 11 11

Table 15 - Pair wise Comparisons of Valuation Estimates

Absolute Forecast error

Absolute Forecast error

Absolute Forecast error

The table presents a pair wise comparison of the valuation model estimates for which in equity research reports alternative valuation model 

estimates are given. We use  attained at +12m, attained within +12m and the absolute forecast error as accuracy measures. For the sample of 

reports with mutiples valuation as dominant model we chose the P/E multiple if a report produced more than 2 multiples valuations. The pair 

wise comparison of reports with the SOP as dominant model is compared to either DCF or multiples valuation estimates as the number of 

reports that could be compared seperately were small   


Section 6: Conclusions
While literature on equity valuation models and valuation accuracy is abundant, only few studies have focused on actual practices of valuation and the valuation methodology of investment professionals and equity analysts. Specifically, the determinants of valuation model choice of equity analysts in research reports and the usefulness of their output beyond the target price and recommendation is relatively unexplored. We investigate the valuation model choice and valuation accuracy of 309 reports issued in the period of 2006-2009 for firms from the utilities and energy sector. 
Descriptive statistics show that based on frequency of use as well as dominant valuation model the sum of the parts analysis, DCF and multiples valuation are the main valuation models. The significant presence of sum of the parts in our sample is new compared to previous research which we argue is the result of the multidivisional firms in our sample. We also identify sector specific multiples which are not mentioned in related research. Based on our unconditional analysis, sector characteristics influence the valuation model choice. Introducing control variables to differentiate firms with different risk, operations, leverage, growth characteristics, profitability and share price performance shows that the valuation model choice distribution differs significantly amongst firms with differences in leverage, growth, profitability, market sentiment proxied by the one year share price return prior to the publication of the report and risk measured by the WACC mentioned in the equity research reports. 

The valuation model distribution controlled for the variable operations proxied by the beta of our regression of the WTI crude oil price returns on the share price returns for the firms in our sample is also significant. 

Multivariate analysis by means of probit and multinomial logistic regressions indicate that the DCF model (fundamental analysis)  is used to value smaller firms, firms with low net debt to equity ratios , highly profitable firms and reports with relative little differences between the analysts forecast of the value of the company and the actual price. Contrary to our expectations we find that analysts use multiples valuation in bear markets and fundamental analysis in bull markets.

Our results of the target price and valuation model accuracy indicate that the choice of valuation model employed in equity research reports does not influence the target price accuracy, consistent with the paper of Asquith et.al. (2005). Our analysis of valuation model accuracy based on the valuation model estimates found in equity research reports point out that the P/E and EV/EBITDA multiples are more accurate, but differences are small. Finally, results of our pair wise comparison of valuation model estimates suggest that analysts choose the right valuation model from their multiple valuation estimate outputs for setting the target price measured by attainability and forecast error of the valuation estimates.  
The acknowledgement of the possibility that the identified valuation model in the equity reports could merely be a way of rationalizing and communicating recommendations previously reached on the basis of other valuation methodologies is a limitation on the presented results and conclusions of this paper. Although we selected comprehensive reports with a minimum of 15 pages per report, increasing the probability that analysts mention and present their actual valuation methodology and outcomes, we cannot rely with certainty that this is actually the case. Another limitation is the small number of observations used at parts of our analysis. At last, as we selected only five brokers in our sample, our results on valuation accuracy and broker house styles of the valuation models employed is merely a reflection of the practices of those specific five brokers.   
We identify various directions for future research. A small number of the reports in our sample were involved in possible acquisitions or takeovers which influenced the valuation methodology in the research reports. Studies related to the analysis of acquisition rationale, valuation methodology and valuation accuracy in terms of forecasting acquisition prices and premiums by brokers is relatively unexplored in recent literature.

A question that arises for future content analysis is how analysts set specific parameters used in valuation models such as defining the peer group, setting the WACC/discount rate and how price target and recommendations are revised. In addition to content analysis, subsequent interviews and questionnaires may provide further insights in understanding the decision making process of analysts and help understand the analyst choices. In line with this paper, one could introduce other control variables as proxies for firm characteristics and performance like return on assets, return on equity and country origin to examine whether particular methods are employed in certain regions and whether local regulation and accounting regimes influence the valuation model choice and target price accuracy. Finally, as the results of the pair wise comparison are based on a small number of observations, additional research with a larger number of observations and with data from other sectors, timeframes and brokers can be examined. 
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Figure 1 Overview of Research Areas of the Role of Financial Analysts in Capital Markets
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

What information affects the development of analysts'earningsforecasts and recommendations?



What information affects analyst following and portfolio decisions?



What environmental, classification and reportingqualityfactors affect analysts' forecasts and recommendations?



How do analysts transform information into target prices and stock recommendations?



What is the role of earnings components in analysts‘ decision processes?



What is the nature of analyst expertise?



What characteristicsmakeforecasts useful?



Do analysts herd?



What attributes of analyst and investor information are associated with dispersion in analysts' earnings forecasts?



How informative are analysts' short-term earnings forecasts?



How informative are analysts' annual earnings growth forecasts?



Do forecasts of earnings components provide information incremental to forecasts of earnings?



How informative are the various components of analyst research reports?



Do analysts' forecasts and recommendations efficiently reflect the information in earnings?



Do analysts' forecasts and recommendations efficiently reflect information from sources other than earnings?



Do stock prices efficiently reflect the information in analysts' forecasts and recommendations, and other information in analyst research reports?    



Do analysts' earnings forecasts explain inefficiencies in stock prices with respect to publicly available information?



How do incentives impact analysts' effort and decisions to follow firms?



Do incentives create systematic optimism/pessimism in analysts' forecasts and recommendations?



How do management incentives impact communications with analysts, analysts' forecasts, and analysts‘ recommendations?



How does the market consider analysts' incentives in setting prices?



Do economic incentives or behavioral (psychological) biases create an underreactionin analysts‘ forecasts?



How do new regulations affect the information environment and the characteristics of analysts‘ forecasts?



How do differences in regulations across countries affect the information environment and the characteristics of analysts' forecasts?



How might statistical validity issues threaten inferences about the behavior of analysts' forecasts and recommendations?



How do differences in regulations across countries affect the information environment and the characteristics of analysts' forecasts?


Figure 2 Overview of Major Indices over time
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Figure 2 Overview of Major Indices over time (cont.)
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� E.g., initial public offerings (IPOs), leveraged buyouts (LBOs), management buyouts (MBOs),


mergers and acquisitions (M&A), equity carve outs, or spin offs


� Examples of valuation models that are not further discussed in this paper are the asset-based valuation models, liquidation valuation in which a firm is valued at the “break-up” value of its assets, abnormal earnings growth, residual income valuation and option valuation models as those models are not widely used in our sample of equity reports. 


� Koller et. al. also discuss different versions of the continuing value formula based on other growth assumptions which leads to variations like  � EMBED Equation.3  ���and � EMBED Equation.3  ���


� Price target revisions are accompanied by an average abnormal return of -3.96% for the least and +3.21% for the most favourable revisions.  


� The six valuation models used in this survey are the PE ratio, Dividend Yield, ROCE, P/CF Ratio, Net Asset Value and DCF model


� Examples of other justification are Price/EBITDA, Price./cash flow, debt levels and miscellaneous industry-specific operating statistics. 


� For simplicity we assume for all firms that the fiscal year runs from January to December although this is not actually the case for a number of firms in our sample


� Asquith does look at the forecast error as measured by maximum or minimum price to target price during the 12 month period ahead of the publication of the report but merely for the section of target price accuracy and not for the analysis of valuation model accuracy


� In the reports examined by Asquith et.al. (2005) the discounted cash flow method is much more prevalent in downgrade reports, 20.8%, compared to 13.7% and 11.1% in upgrades and reiterations, respectively.





� The use of the terms industry and sector in this paper is interrelated. We do not make a distinction in the meaning of them. 


� Deloof et.al. present this assumption in the context of IPOs where the value estimates reported in the IPO prospectus are the actual value estimates of the underwriter


� A possible next step in the described scenario would be to compare the accuracy of alternative stock price estimates of reports with multiple valuation methods versus reports with a single dominant valuation model. 
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