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Abstract 

Researchers criticize predominant expected return models for being imprecise and based on 

fundamentally flawed assumptions. This dissertation evaluates Implied Cost of Capital, 

CAPM and the Three-Factor model abilities to estimate returns.  We study each models 

expected return association to realized return and test for abnormal returns. Our sample 

covers the period 2000 to 2012 and includes 2916 US firms. We find that Implied Cost of 

Capital has a stronger association with realized returns than CAPM and the Three-Factor 

model. Implied Cost of Capital also has lower abnormal returns not accounted for by 

expected returns. Our results suggest that we can replace CAPM and the Three-Factor model 

with Implied Cost of Capital. 

 

Keywords: Implied Cost of Capital, CAPM, Three-Factor model, expected returns, abnormal 

returns  
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1. Introduction 

For half a century, research has focused on finding an expected return model (or cost of 

equity capital model) for various applications in finance and accounting. Researchers criticize 

the Capital Asset Pricing Model (CAPM) and the Three-Factor model for being imprecise and 

based on fundamentally flawed assumptions (Fama and French, 1997; Elton, 1999; Fama and 

French, 2002). The model presented in Hou, van Dijk and Zhang (2012) shows potential to be 

a viable alternative. A comparison has to be made before Implied Cost of Capital (ICC) can 

replace other expected return models. We examine how ICC compares to CAPM and the 

Three-Factor model with the following research question: Can we replace CAPM and the 

Three-Factor model with Implied Cost of Capital?   

 

CAPM was introduced by Sharpe (1964) and Lintner (1965) through a theoretical attempt to 

explain the relationship between risk and return (Sharpe, 1964, pp. 425-426). However, early 

empirical results show that CAPM does not accurately predict return (Blume and Friend, 

1973; Fama and French, 1996). The cumulative findings regarding CAPM’s performance are 

summarized by Fama and French (2004, p.26) as “...the failure of the CAPM in empirical tests 

implies that most applications of the model are invalid.” One possible explanation is that 

return can be explained by several risk factors not considered by CAPM. Among these factors 

are size (Banz, 1981) and book-to-market ratio (BE/ME) (Rosenberg, Reid and Lanstein, 

1985). Fama and French (1993) introduces the Three-Factor model by applying size and 

BE/ME factors to CAPM. Even with these alterations, Elton (1999) and Fama and French 

(2002) indicate that CAPM and the Three-Factor model are fundamentally flawed.   

 

Recent studies (e.g. Gordon and Gordon, 1997; Claus and Thomas, 2001; Gebhardt, Lee and 

Swaminathan, 2001; Easton, 2004; Ohlson and Juettner-Nauroth, 2005; Hou et al., 2012) 

focus on an alternative method for estimating returns, ICC. A firm’s ICC can be defined as the 

markets’ discount rate of expected future cash-flows (Hou et al., 2012).  

 

Hou et al. (2012) finds the model based ICC a viable option in estimating returns. The results 

show that model-based ICC has predictive power of returns. Additionally, model-based ICC 

outperforms analyst-based ICC when in terms of association with realized returns (Hou et al., 
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2012, pp. 515).  The article does not compare model-based ICC to CAPM or the Three-Factor 

model. It is therefore difficult to assess the potential benefits when weighing between 

expected return models. 

 

The study proceeds as follows: First the section “Expected return models” describes and 

defines existing research and models. Second, the methods and models applied in this study 

are described in the section Method. Third, the section “Results and analysis” presents the 

data and analysis accomplished through the research method. Lastly, the dissertation is 

concluded and summarized in “Conclusion”. 

 

2. Expected return models 

2.1 CAPM and the Three-Factor model 

From the theoretical findings in Sharpe (1964) and Lintner (1965) the following CAPM 

(commonly referred to as the market model or the single-factor model) equation is 

introduced: 

 (   )          ( (   )    )       (1)  

Where  (   ) is the expected return,    is the risk-free return, and  (   ) is the expected 

market return.    is the abnormal return,    is the responsiveness to the market return.   is 

the return not explained by other variables.  

 

The Three-Factor model (2) applies similar assumptions as CAPM when estimating returns 

but with two additional risk factors: size (SMB) and book-to-market ratio (HML) (Fama and 

French, 1993). SMB (Small Minus Big) denotes the difference between the average return of 

three small cap portfolios and the average return on three large cap portfolios. HML (High 

Minus Low) denotes the difference between average return of two high B/M portfolios and 

average return of two low B/M portfolios. 

 (   )          ( (   )    )     (    )     (    )    (2) 

Where, in addition to the CAPM assumptions,  (    ) is the expected difference between 

the small and big portfolios,  (    ) is the expected difference between the high and low 



 
6 

 

B/M portfolios.   is abnormal return,    is the responsiveness to the market return,    is the 

responsiveness to SMB, and    is the responsiveness to HML. 

 

Both CAPM and the Three-Factor model rely on ex-post realized returns as a proxy for ex-

ante returns. This is criticized to be a noisy proxy (Elton, 1999; Fama and French, 2002). Elton 

(1999) argues that one-time information surprises have substantial impact on realized 

returns and that these surprises do not cancel out over time. Fama and French (2002) finds 

that returns have consistently been higher than expected, further implying that errors do 

not cancel out over time. 

 

Fama and French (1997) examines the effects of this assumption on cost of equity estimates 

and finds that estimates are imprecise. Large standard-errors are typical and are assumed to 

be even larger when making firm level estimates (Fama and French, 1997). The errors exist 

due to time varying effects in historical data. This results in imprecise estimates of factor 

loadings (i.e.    for CAPM and   ,   ,    for the Three-Factor model). Imprecise estimates 

exist regardless of sample period used. Additionally, the factor-risk premiums (i.e. 

( (   )    ),  (    ), and  (    ) ) can vary considerably given the large standard-

errors and sample period. Pástor and Stambaugh (1999) confirms the uncertainty regarding 

factor loadings. Fama and French (1997, pp. 154) summarizes return estimates as being 

“woefully imprecise”. MacKinlay and Pástor (2000) finds it possible for factor-models to 

perform well out of sample, and further optimization is required. 

 

 

2.2 Implied Cost of Capital 

To avoid the issues identified in Fama and French (1997), Gebhardt et al. (2001) suggests 

ICC. Unlike CAPM and the Three-Factor model, ICC is not based on realized returns as a 

proxy for future returns. Instead it is based on current stock prices and future forecasted 

cash-flows. Recent research finds promising results when testing ICC in different settings. 

Botosan, Plumlee and Wen (2011) finds positive association between ICC models and future 

returns as well as firm level risk-characteristics. Lee, Ng and Swaminathan (2009) finds that 
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ICC better model expected return than realized return proxy models for international firms. 

Hou et al. (2012) concludes that ICC has predictive power of realized returns. 

 

ICC models can broadly be grouped into three categories: Gordon growth models, abnormal 

earnings growth models, and residual income valuation models. As there is no consensus 

over which is the most relevant ICC model, Hou et al. (2012) also use a five model composite 

ICC. The models are Gordon (Gordon and Gordon, 1997), CT (Claus and Thomas, 2001), GLS 

(Gebhardt et al. 2001), MPEG (Easton, 2004) and OJ (Ohlson and Juettner-Nauroth, 2005). 

 

Gordon and Gordon (1997) builds upon issues in estimating returns and suggests the finite 

horizon expected return model (Gordon). The Gordon model is based on the Gordon growth 

model and is suggested as an alternative to CAPM. Hou et al. (2012) use the following 

Gordon adaptation: 

   
  [    ]

 
      (3) 

Where Mt is the market value, Et[Et+1] is forecasted earnings, and R is the implied cost of 

capital. 

 

CT originates in Claus and Thomas (2001), finding the US market risk premium as lower than 

previously attested. CT is a residual income model, which Claus and Thomas (2001) adapted 

to avoid issues relating to the dividend growth model. Hou et al. (2012) use the following CT 

adaptation: 

      ∑
  [(        )       ]

(   ) 
 
    

  [(        )     ](   )

(   ) (   ) 
  (4) 

Where Bt is book equity,(        ) is residual income, and g the risk free rate. R, Mt and 

Et are applied the same way as for Gordon. 

 

GLS is introduced by Gebhardt et al. (2001) as an alternate way of estimating the cost of 

capital. Similarly to CT it is described as a residual income model used to generate the 

market implied cost of capital. Hou et al. (2012) use the following GLS adaptation: 

      ∑
  [(        )       ]

(   ) 
  
    

  [(         )      ]

  (   )  
  (5) 

Where R, Mt, Et, Bt and ROEt+k are applied the same way as for Gordon and CT. 
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Easton (2004) presents a modified price-earnings growth model (MPEG) that can obtain 

expected rate of return.  The model can be categorized as an abnormal earnings growth 

model. Hou et al. (2012) use the following MPEG adaptation: 

   
  [    ]     [    ]   [    ]

  
    (6) 

Where Dt+1 is expected dividends. R, Mt and Et are applied the same way as for Gordon, CT 

and GLS. 

 

The OJ model produces earnings per share and earnings per share growth as depicted in 

Ohlson and Juettner-Nauroth (2005). Similar to MPEG, the OJ model can be described as an 

abnormal earnings growth model. Hou et al. (2012) use the following OJ adaptation: 

    √   
  [    ]

  
 (  (   ))    (7) 

     ((   )  
  [    ]

  
)    (8) 

Where g is the short-term growth rate and   [    ] is expected dividends. R, Mt and Et are 

applied the same way as for Gordon, CT, GLS and MPEG.  

 

In order to supply the ICC models with earnings expectations, forecasts for each firm are 

necessary. Hou et al. (2012) use a cross-sectional Regression model (9) and firm specific 

accounting variables. The Regression model (9) utilizes previous 10-years of data from all 

sample firms. Forecasts are generated up to 5-years ahead for each firm.  

                                                                (9) 

Where i denotes firm, t+  denotes the forecasted year. (Eit) is earnings, NegEit is an indicator 

variable that equals 1 if earnings are negative and 0 if not, Dit is dividends, DDit is an indicator 

variable that equals 1 if dividends are paid and 0 if not, Ait is total assets, and ACit is accruals. 

 

Unlike Hou et al. (2012), previous ICC studies use analysts’ forecasts when estimating 

earnings, thus introducing analysts’ bias to the models (Easton and Monahan, 2005). Analyst 

bias implies that forecasts are unreliable and overly optimistic, likely due to incentives within 

analysts’ employment. Abarbanell and Bushee (1997) and Francis, Olsson and Oswald (2000) 
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find substantial valuation errors when using analysts’ forecasts. Guay, Kothari and Shu 

(2011) adjust earnings forecasts for analyst bias and find significant improvement in ICC 

performance. Hou et al. (2012) finds that even after adjusting for analyst bias, the model-

based forecasts are preferable. Additionally, Lee, So and Wang (2010) finds that abnormal 

earnings growth models perform better using analysts’ forecasts, whilst other ICC models 

benefit from the earnings model. 

 

 

The earnings model is still under academic refinement. Gerakos and Gramacy (2013) finds 

that complex forecasting models with a large number of predictors perform worse than a 

naive random walk model (lagged earnings) at the 1-year horizon. Li and Mohanram (2013) 

suggests alternative forecasting models: the autoregressive earnings model and the residual 

income valuation model. Both models outperform the Hou et al. (2012) model (9) in terms of 

forecast accuracy and as basis for ICC estimates. 

 

2.3 Summary  

CAPM and the Three-Factor model have been subject of extensive empirical research in 

estimating returns. Today CAPM appears to be the most commonly applied model 

(Brotherson, Eades, Harris and Higgins, 2013). The Three-Factor model further develops 

CAPM to improve return estimates. CAPM accounts for market risk while the Three-Factor 

model also accounts for size and book-to-market ratio. Both expected return models have 

fundamental flaws. 

 

The ICC does not make the same assumptions as CAPM and the Three-Factor model. Hou et 

al. (2012) presents a composite model that use 5 ICC models. Using Gordon, CT, GLS, MPEG 

and OJ is a potential alternative to CAPM and the Three-Factor model. How ICC performs in 

relation to CAPM and the Three-Factor model has not been tested. In the next section 

“Method”, we explain how expected returns models are compared. 
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3. Method 

3.1. Estimating expected returns 

Our sample includes 2,916 actively traded firms that are members of either Nasdaq, NYSE or 

NYSE MKT (formerly AMEX). All non-US firms, financial firms, non-common stocks, securities 

with missing market data, and duplicate securities are excluded from this sample. As we 

exclude securities with missing market data, all dead equities are removed from the sample. 

Due to time restraints and limitations of Datastream, this sample selection has inherent 

survivorship bias.  

 

Figure 1: Timeline of data collection 

 

 

 

 

 

 

 

 

 

We estimate returns at June 30th each year between 2000 and 2012 using ten return models. 

The ICC models combine earnings coefficients from the cross-sectional earnings model (9) 

from the previous ten years (t-10) and firm specific accounting variables observed at March 

30th year t. The factor models are estimated using 1-year daily returns (t-1) as well as 5-years 

weekly returns (t-5). We assume a 1-year buy-and-hold strategy and compare each models 

expected return to the 1-year ahead realized return (t+1). 

 

As illustrated in Figure 1, all ICC models require 10 years of accounting data prior to each 

return estimate. Our sample period is 2000 to 2012, which requires additional data between 

1990 and 2000. CAPM and the Three-Factor model are both estimated twice: first using 1-

year of daily return data and second using 5-years of weekly return data. All ICC data are 

collected through Datastream. CAPM and the Three-Factor model use data from French 

(2013) for returns of the market portfolio, Small-Minus-Big portfolios, and High-Minus-Low 

June year t 

Estimate expected 
return 

5 or 1 year 
returns data for 

CAPM and 3-factor 
June year t+1 

Compare expected- 
to realized returns 

Earnings model forecasting 
10 years accounting data 

 

Buy-and-hold 
1 year 

t-10 
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portfolios. All other return data are collected from Datastream. Ince and Porter (2006) 

advice caution when drawing inferences using Datastream return data. We address this by 

winsorizing extreme observations annually at the 99th percentile. 

 

In June each year we compute expected returns using the following models: CAPM (1- and 5-

year), the Three-Factor model (1- and 5-year), Gordon, MPEG, OJ, CT, GLS and Composite 

ICC. Detailed descriptions and variable definitions with corresponding Datastream 

mnemonics for each model are presented in Appendix A. Following Hou et al. (2012) we 

create a composite ICC estimate using the following model: 

              
                     

 
    (10) 

We only require one ICC model estimate for the composite ICC, in order to maximize 

coverage. This method is in line with Hou et al. (2012) and given that a majority of 

observations have more than one estimate available, it should not affect our results.  

 

All earnings model (9) variables are winsorized annually at the 1st and 99th percentile. 

Additionally, all expected returns are winsorized annually at the 1st and 99th percentile. As 

illustrated in Figure 1, our buy-and-hold period is 1-year. Realized returns are observed 1-

year ahead of expected returns. Our risk free rate is the 1-year U.S Treasury Constant 

Maturity, matching our buy-and-hold period. 

 

3.2 How to Evaluate Expected Return Models 

The preferable return model achieves best predictive power for future returns. We evaluate 

return models’ out of sample performance using two commonly applied methods in the 

literature (Barber and Lyon, 1997): a regression based analysis and a two sample t-test of 

expected and realized returns. First, we perform a univariate regression between expected 

return and realized return: 

                                        (11) 

Where Realized Return is the 1-year buy-and-hold return and Expected Return is the 

forecasted return using 1 of the 10 return models.   is abnormal return and   is the linear 

correlation between expected and realized returns. An ideal model would have an  -value of 

0 and a  -coefficient of 1. This would indicate a model that perfectly predicts future returns 
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with    at 100%. This is not plausible given that other variables affect realized returns, for 

example macroeconomic, information, and risk factors. 

 

Second, we observe abnormal return for each expected return using an alternative definition 

presented in Barber and Lyon (1997): 

   [                               ]    (12) 

Where AR is abnormal return, Realized Return is the 1-year buy-and-hold return and 

Expected Return is the forecasted return using 1 of the 10 return models. We do not test the 

cumulative abnormal return as suggested by Barber and Lyon (1997) due to differences in 

coverage between return models. Instead, we test the mean abnormal return through a two 

sample t-test of the null hypothesis: 

                        (13) 

Where       is the average abnormal return for 1 of the ICC models (Composite, Gordon, 

MPEG, OJ, CT, or GLS) and          is the average abnormal return for 1 of the factor 

models (1-year CAPM, 5-year CAPM, the 1-year Three-Factor model, or the 5-year Three-

Factor model). We test each ICC model against each of the factor models for a total of 24 t-

tests. The null hypothesis is rejected at the 0.05 level of significance. If the null hypothesis is 

rejected, the ICC model better predicts future returns. 

 

4. Results and analysis 

The results are presented in two parts. First the earnings forecasts are presented in order to 

asses if they are comparable to Hou et al. (2012).  Second, “Evaluation of Expected Returns” 

presents expected returns association to realized returns and the abnormal returns 

hypothesis test for each expected return model. We describe and analyze the results within 

each section.   

 

4.1 Earnings forecasts 

Table 1 presents summary statistics (mean, median, select percentiles, standard deviation, 

and number of observations) of the accounting variables in the earnings model (Equation 9). 
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All variables have notably larger values for mean than median. This implicates that there are 

several large firms within our sample affecting the earnings model regression. Winsorizing 

annually mitigates the risk of these outliers skewing the regression. 

Table 1: Earnings model summary statistics 

 Mean 1% 25% Median 75% 99% STD Obs. 

Earnings 130,952 -374,216 -1,396 12,045 74,040 2,621,881 494,574 48,320 

Dividends 45,448 0 0 0 10,393 907,700 170,573 47,546 

Assets 2,819,806 3,180 87,508 391449 1,746,397 42,907,200 7,462,417 47,876 

Accruals -149,043 -2,487,074 -86,600 -15400 -1,127 147,979 449,729 46,735 

Summary statistics of the quantitative accounting variables used in the earnings-model 

(Equation 9) during the sample period 1990-2012. All values are expressed in $-thousands. 

Earnings is net income before extraordinary items, Assets are total assets, Dividends are 

dividends paid, and Accruals are calculated as the difference between earnings and net cash 

flows from operations. 

Our sample consists of (on average) larger values for all earnings model variables compared 

to Hou et al. (2012)’s sample. Sample period differences are likely the cause of this (1963-

2009 and 1990-2012). Differences in variable operationalization and databases used also 

affect sample values. 

 

Table 2 reports the median coefficients from the earnings model (Equation 9) estimated 

annually from 2000 to 2012. We also report coefficient significance (p-value) and   . 

Earnings are highly persistent when forecasting future earnings, in line with Hou and 

Robinson (2006) results. Firms with higher dividends and firms with lower accruals tend to 

have higher future earnings. Asset coefficient does not maintain the same sign across 

different forecast horizons, implicating that large firms have relatively higher earnings only 

for 2- to 5-year ahead earnings. Neither of the indicator variables are significant for any 

forecast horizon. The intercept increases each forecasted year, implicating that future 

earnings improve regardless of firm characteristics. However, it is only significant for 4- and 

5-year ahead earnings. 
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The earnings model median    varies between the forecasted years, from 75.7% for 1-year 

ahead earnings to 62.3% for 5-year ahead earnings. These values show that the earnings 

model captures a considerable part of the variation in future earnings across our sample 

firms. 

Table 2: Earnings model coefficients 

                                                               

Year                        

T+1 209.8 

0.923 

-0.0011 

0.040 

0.4100 

0.000 

1,560.8 

0.541 

0.7358 

0.000 

-679.2 

0.845 

-0.2045 

0.000 

75.7% 

T+2 3,431.0 

0.206 

0.0023 

0.001 

0.4740 

0.000 

5,015.0 

0.194 

0.6138 

0.000 

-3848.2 

0.424 

-0.2939 

0.000 

68.2% 

T+3 5,154.3 

0.093 

0.0017 

0.000 

0.5246 

0.000 

5,668.6 

0.209 

0.6253 

0.000 

-2307.2 

0.624 

-0.3585 

0.000 

66.1% 

T+4 8,850.0 

0.019 

0.0045 

0.000 

0.5345 

0.000 

6,500.6 

0.194 

0.6439 

0.000 

-934.4 

0.860 

-0.3572 

0.000 

64.3% 

T+5 14,992.4 

0.000 

0.0067 

0.000 

0.5381 

0.000 

5,476.4 

0.313 

0.6992 

0.000 

1341.0 

0.863 

-0.3729 

0.000 

62.3% 

Median coefficients used for model-based forecasts with p-values in italic and  

   for 1 to 5 years-ahead forecasts.   Is the intercept.      are total assets.      are dividends. 

      is an indicator variable that equals 1 if dividends are paid and 0 if not.      is earnings 

before extraordinary items.         is an indicator variable that equals 1 if earnings is 

negative and 0 if not.       is accruals.  

Our coefficients are overall comparable to Hou et al. (2012), but have two notable 

differences. First, the intercept varies substantially in value and significance between our 

studies. Our intercept is positive across all horizons, but only significant for 4- and 5-year 

ahead earnings. Hou et al. (2012) intercept is negative across all horizons but only significant 

for 1- and 2-year ahead earnings. Second, Hou et al. (2012) finds the negative earnings 

indicator variable positive and significant across all horizons while we find it varying and 

insignificant across different horizons. 

 

Hou et al. (2012) captures a larger variation in future earnings, 86%, 81%, and 78% 

compared with 75.7%, 68.2%, and 66.1% for 1-, 2-, and 3-year ahead earnings. We assume 
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similar results for 4- and 5-year ahead earnings. Possible causes are differences in sample 

period and variable operationalization. However, overall the results for the earnings model 

are comparable and we conclude that our ICC estimates are representative of Hou et al. 

(2012). 

 

4.2 Evaluation of expected returns 

Table 3 presents descriptive statistics (observations, mean, median, and standard deviation) 

of the return estimates for each model used in this study and the 1-year buy-and-hold 

return. The composite model has the best coverage due to only requiring one ICC estimate. 

If we were to require an observation to have all five ICC estimates, coverage would instead 

be the lowest. Number of ICC model observations varies substantially due to the differences 

in data requirements and underlying assumptions. The difference between a 1 and 5-year 

sample period for the factor models is substantial, 30,363 compared to 25,079 observations. 

This difference would be even larger without the inherent survivorship bias. In total, we 

make 279,035 return estimations over the years 2000-2012. 

Table 3: Return models’ descriptive statistics 

 Observations Mean Median Std. Dev 

Composite 30,372 0.095 0.075 0.111 

Gordon 30,368 0.018 0.042 0.216 

MPEG 23,580 0.187 0.133 0.187 

OJ 30,363 0.102 0.091 0.260 

CT 26,913 0.115 0.071 0.198 

GLS 27,257 0.098 0.083 0.074 

CAPM 1-year 30,012 0.056 0.059 0.193 

CAPM 5-year 25,079 0.090 0.087 0.224 

3-Factor 1-year 30,012 0.076 0.068 0.251 

3-Factor 5-year 25,079 0.080 0.071 0.301 

Realized return 31,174 0.162 0.072 0.634 

Number of observations, mean, median, and standard deviation for the ICC estimates 

(Composite, Gordon, MPEG, OJ, CT, and GLS), CAPM (1-year and 5-year), the Three-Factor 

model (1-year and 5-year), and the realized return (1-year buy-and-hold return). Sample 

period 2000-2012. 
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Mean, median, and standard deviation for returns differ considerably between models, for 

example: Gordon’s mean expected return is 1.8% whilst MPEG’s is 18.7%. This implicates 

that Fama and French (1997) findings that return estimates vary substantially between 

CAPM and the Three-Factor model also hold true for ICC models. 

 

A full correlation matrix between the return estimates is presented in Appendix B which 

further enlightens this point. Gordon is the most deviant ICC model and has a negative 

correlation with MPEG and CT. CAPM and the Three-Factor model estimates all highly 

correlate with each other, regardless of the sample period for the coefficients. They are 

negatively correlated with all ICC models, except Gordon. Unlike Hou et al. (2012), we do not 

exclude negative ICC estimates. This explains why our results deviate substantially. 

 

We find that all ICC models are better correlated with realized returns than any CAPM or the 

Three-Factor model estimation. This indicates that any ICC model would be preferable to 

CAPM or the Three-Factor model when estimating returns. GLS is best correlated (0.161) 

followed by MPEG (0.153) and Composite (0.149). Of CAPM and the Three-Factor model 

estimations, only the 5-year Three-Factor model has a positive correlation with realized 

returns whilst the rest has negative correlation. Further, we examine the return models’ 

association to realized returns using a univariate regression. 

 

Table 4 presents the coefficients, significance, and    for the return models. All ICC models 

have lower abnormal returns ( ) than CAPM and the Three-Factor model. GLS has the lowest 

abnormal return (4.3%) followed by MPEG (6.2%) and Composite (8.1%). Gordon performs 

worst of the ICC models, but still results in lower abnormal returns than CAPM and the 

Three-Factor model. The Three-Factor model is better than CAPM in terms of abnormal 

return, although differences are small (17.3% and 17.6% compared 16.9% and 16.3%). CAPM 

benefits from 1-year daily return data whilst the Three-Factor model performs better using 

5-years weekly returns. 
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Table 4: Return regression 

                                     

           

Composite 0.081 

0.000 

0.833 

0.000 

2.2% 

Gordon 0,158 

0.000 

0.137 

0.000 

0.2% 

MPEG 0.062 

0.000 

0.523 

0.000 

2.3% 

OJ 0.143 

0.000 

0.167 

0.000 

0.5% 

CT 0.127 

0.000 

0.389 

0.000 

1.6% 

GLS 0.043 

0.000 

1.307 

0.000 

2.6% 

CAPM 1-year 0.173 

0.000 

-0.145 

0.000 

0.2% 

CAPM 5-year 0.176 

0.000 

-0.103 

0.000 

0.1% 

3-factor 1-year 0.169 

0.000 

-0.049 

0.001 

0.0% 

3-factor 5-year 0.163 

0.000 

0.048 

0.000 

0.1% 

Regression coefficients with t-stat p-values (in italic) and    for the ICC estimates 

(Composite, Gordon, MPEG, OJ, CT, and GLS), CAPM (1-year and 5-year), and the Three-

Factor model (1-year and 5-year). Sample period is 2000-2012. 

The  -coefficient in Table 4 is under 1 for all estimation models except GLS. This indicates 

that all models (except GLS) tend to overestimate future returns and need to be 

systematically adjusted downwards. GLS tends to underestimate future returns and would 

benefit from being adjusted upwards. From a conservative accounting and valuation 

perspective, GLS might be preferable. Both CAPM estimations and the 1-year Three-Factor 

model all have negative  -coefficients. This confirms the results from the correlation matrix 

(Appendix B) that they do not seem to have predictive power for future returns. The  -

coefficients actually indicate that the higher CAPM or the 1-year Three-Factor model 

estimate, the lower realized returns. 
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We find low   -values for all models, but the    present is primarily distributed among the 

models with relevant  - and  -coefficients. In order to increase the explanatory power of the 

estimates, we would need to include other variables affecting realized returns. Such 

variables include for example: information surprises or macroeconomic factors. Another 

aspect is lacking performance of the earnings forecasting model, as indicated by Gerakos and 

Gramacy (2013). A better forecasting model would produce more accurate estimates. For 

additional robustness of our results, we test an alternative abnormal returns definition and 

evaluation method.  

Table 5: Abnormal return t-test 

                   

        CAPM 1-year CAPM 5-year 3-factor 1-year  3-factor 5-year 

Composite 0.411 -9.40 

0.000 

-5.59 

0.000 

-13.49 

0.000 

-9.47 

0.000 

Gordon 0.419 -6.90 

0.000 

-3.33 

0.000 

-10.79 

0.000 

-7.06 

0.000 

MPEG 0.443 -1.11 

0.134 

2.29 

0.989 

-4.97 

0.000 

-1.45 

0.074 

OJ 0.439 -2.12 

0.017 

1.41 

0.921 

-6.12 

0.000 

-2.44 

0.007 

CT 0.401 -11.45 

0.000 

-7.69 

0.000 

-15.43 

0.000 

-11.46 

0.000 

GLS 0.390 -14.39 

0.000 

-10.50 

0.000 

-18.42 

0.000 

-14.29 

0.000 

T-stat and p-value of the one-tailed T-test between return models’ abnormal returns. The null 

hypothesis is rejected at the 0.05 level of significance.       denotes the average abnormal 

return for each of the ICC models (Composite, Gordon, MPEG, OJ, CT, and GLS) and          

denotes the average abnormal return for each of the factor models (CAPM 1-year, CAPM 5-

year, 3-factor 1-year, and 3-factor 5-year). 

We further examine the return models’ predictive power for realized returns using the 

Barber and Lyon (1997) definition of abnormal returns. Table 5 presents the results of the 

two sample t-test between average abnormal return for the ICC models and the factor 

models. We seek to reject the null hypothesis that the ICC models produce larger than or 

equal to abnormal returns at the 0.05 level of significance.  
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We find that four of the ICC models (Composite, Gordon, CT, and GLS) result in significantly 

lower abnormal returns than all factor-model alternatives. GLS has the lowest average 

abnormal return of all models. MPEG and OJ are both unable to produce significantly lower 

abnormal returns than CAPM 5-year: Additionally, MPEG is not significantly lower than 

CAPM 1-year or the Three-Factor model 5-year. CAPM 5-year results in the lowest average 

abnormal return among the factor models (although this difference is not tested 

statistically). The results deviate substantially in some parts compared to Table 4 due to the 

different abnormal return definitions and measurements methods. They are however 

conclusive in the fact that ICC models almost always outperform factor-model counterparts 

in terms of abnormal return. The t-test further highlights the differences between return 

models. The return model used impacts the results and possible conclusions in studies.  

 

5. Conclusion 

CAPM and the Three-Factor model are the most commonly applied return models. However, 

research criticizes both models for being imprecise and based on fundamentally flawed 

assumptions. Recent research therefore focuses on finding an alternative return model. ICC 

shows potential with significant predictive power of future realized returns in several 

studies. However, ICC has not been evaluated in comparison to CAPM and the Three-Factor 

model. We examine the relative performance of the return models through the research 

question: Can we replace CAPM and the Three-Factor model with Implied Cost of Capital?  

 

We estimate returns for 2916 firms actively traded on the Nasdaq, NYSE or NYSE MKT from 

2000 to 2012. We present the results of 6 different ICC models (Composite, Gordon, MPEG, 

OJ, CT, and GLS), 2 CAPM variants (1-year and 5-year), and 2 Three-Factor model variants (1-

year and 5-year) for a total of 279,035 estimations. We evaluate each return model by 

observing their abnormal return using two commonly applied definitions. The model with 

lowest abnormal return is the model with best predictive power over future returns.  

 



 
20 

 

In the regression-based test (Table 4), all ICC models outperform CAPM and Three-Factor 

models substantially. ICC models have lower abnormal return and better explain variation in 

future returns. GLS performs the best with an abnormal return at 4.3% whilst the best factor 

model is the 5-year Three-Factor model with 16.3%. Other factor models even show a 

negative correlation with realized returns. This indicates that they have severely lacking or 

no predictive power at all over future returns. We also test if ICC results in lower average 

abnormal return than CAPM and the Three-Factor model using an alternative abnormal 

return definition (Table 5). We find that four of the ICC models (Composite, Gordon, CT, and 

GLS) produce on average significantly lower abnormal returns than any CAPM or Three-

Factor model variant. Both abnormal-earnings growth models (MPEG and OJ) are 

outperformed by at least one of the factor-models. 

 

We find it possible to replace CAPM and the Three Factor model with ICC. Our results 

conclude that ICC generally outperforms CAPM and the Three-Factor model and has better 

predictive power of future returns. Therefore, we recommend researchers and professionals 

to adapt an ICC model when estimating returns. We confirm Fama and French (1997) 

findings that different return models vary substantially in estimating returns. 

 

However, our results should be interpreted with caution. Our sample has inherent 

survivorship bias and we draw inferences using Datastream return data. Hou et al. (2012) 

uses Compustat data and does not operationalize accounting variables. Thus, comparability 

between the studies can be questioned. With these limitations in mind, our overall findings 

are in accordance with previous research. 

 

Furthermore, future research should include a hedged portfolio test to indicate how ICC 

estimates perform as a basis for investment strategy. Improvements to the earnings forecast 

model is important for future research, whereas better forecasts could yield more accurate 

returns estimates.  
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Appendix A - Models and definitions 
In this appendix we describe the models used and define the variables included. Datastream mnemonics for 
each variable is listed in for replicability. E[...] denotes expectations for the variable in question made in year t. 

 
Earnings forecast model 

                                                               

 

Variable Definition Datastream 
mnemonic 

        Earnings before extraordinary items (  =1 to 5) WC01551 

Ai,t Total assets WC02999 

Di,t Common dividends provided for or paid WC18192 

DDi,t Dummy variable that equals 1 for dividend payers and 0 otherwise WC18192 

NegEi,t Dummy variable that equals 1 if earnings is negative and 0 otherwise WC01551 

ACi,t Accruals. Calculated using the cash-flow statement method: Earnings before 
extraordinary items less Net cash flow from operating activities. 

WC04860-
WC01551 

 
GLS 

      ∑
  [(        )        ]

(   ) 

  

   

 
  [(         )       ]

  (   )  
 

 

Variable Definition Datastream mnemonic 

R Implied Cost of Capital  

Mt Market equity in year t MVC 

Bt Book equity in year t WC03501 

Bt+k Book equity is forecasted using clean surplus accounting (Bt+k = Bt+k-

1+Et+k-Dt+k). Where Et+k is the earnings forecast for year t+k, Dt+k is 
dividends forecasted for year t+k using current dividend payout 
ratio (if positive earnings) and current dividends divided by Total 
Assets * 0,06 (if negative earnings) 

WC03501 
See earnings forecast model 
WC18192/WC01751 
alternatively: 
WC18192/WC02999*0,06 
 

ROEt+(1-3) The expected return on equity is determined  using the earnings 
forecast for year t+k divided by the forecasted Common equity 
(Bt+k, as described above) 

See earnings forecast model 
and the Bt+k variable above. 

ROEt+(4-

12) 
After t+3, the expected ROE mean-reverts to the industry median 
(becoming perpetuity at t+12). 
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CT 

      ∑
  [(        )        ]

(   ) 

 

   

 
  [(        )      ](   )

(   )  (   ) 
 

 

Variable Definition Datastream 
mnemonic 

R Implied Cost of capital  

Mt Market equity in year t MVC 

Bt Book equity in year t WC03501 

Bt+k Book equity is forecasted using clean surplus accounting (Bt+k = Bt+k-1+Et+k-Dt+k). 
Where Et+k is the earnings forecast for year t+k, Dt+k is dividends forecasted for year 
t+k using current dividend payout ratio (if positive earnings) and current dividends 
divided by Total Assets * 0,06 (if negative earnings) 

 

ROEt+k The expected return on equity is determined  using the earnings forecast for year 
t+k divided by the forecasted Common equity (Bt+k, as described above) 

 

g Set to the current risk-free rate (1-year U.S Treasury Constant Maturity) minus 3%. FRTCM1Y 

 
OJ 

    √   
  [    ]

  
 (  (   )) 

Variable Definition Datastream 
mnemonic 

R Implied Cost of Capital - 

Mt Market equity MVC 

Et+1 Model-based earnings forecast for years t+1 and t+2 See earnings 
forecast model 

A See below - 

g Short-term growth rate. See below. - 

   The abnormal earnings perpetual growth rate beyond the forecast horizon. It is 
defined as the current risk-free rate (1-year U.S Treasury Constant Maturity) 
minus 3%. 

FRTCM1Y 
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OJ (continues) 

     ((   )  
  [    ]

  
) 

Variable Definition Datastream mnemonic 

   The abnormal earnings perpetual growth rate beyond the forecast 
horizon. It is defined as the current risk-free rate (1-year U.S Treasury 
Constant Maturity) minus 3%. 

FRTCM1Y 

Dt+1 Expected dividends in year t+1. Estimated using current dividend payout 
ratio (current dividends/earnings available for dividends) if earnings is 
positive. If earnings is negative, it is estimated using current dividends 
divided by total assets * 0,06. 

WC18192/WC01751 
alternatively: 
WC18192/WC02999*0,06 

Mt Market equity in year t MVC 

 

 

     (
  [    ]    [    ]

  [    ]
 
  [    ]    [    ]

  [    ]
) 

Variable Definition Datastream mnemonic 

Et+(1-5) Model-based earnings forecast for years t+1 to t+5 See earnings forecast model 

 
MPEG 

   
  [    ]      [    ]    [    ]

  
 

Variable Definition Datastream mnemonic 

R Implied Cost of Capital - 

Mt Market equity in year t MVC 

Et+(1,2) Model-based earnings forecast for years t+1 and t+2 See earnings forecast 
model 

Dt+1 Expected dividends in year t+1. Estimated using current dividend 
payout ratio (current dividends/earnings available for dividends) if 
earnings is positive. If earnings is negative, it is estimated using current 
dividends divided by total assets * 0,06. 

WC18192/WC01751 
alternatively: 
WC18192/WC02999*0,06 
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GORDON 

   
  [    ]

 
 

Variable Definition Datastream mnemonic 

R Implied Cost of Capital - 

Mt Market equity in year t MVC 

Et+1 Model-based earnings forecast for year t+1 See earnings forecast model 

 
 

CAPM/Three-Factor model 
CAPM 

 (   )          ( (   )    )     

           (      )    

Three-Factor model 

 (  )       ( (  )    )     (   )     (   ) 

          (       )                

 

Variable Definition Datastream 
mnemonic 

Rt Total return of the stock. Measured as the change in total return index (%). RI 

RFt Risk-free rate. Defined as the 1-year U.S Treasury Constant Maturity FRTCM1Y 

RMt Market return. Defined as the average return of all CRSP firms listed on NYSE, 
Amex, and Nasdaq compiled by French (2013). 

- 

SMB The difference between small cap and large cap portfolio returns. Consisting of 
all CRSP firms listed on NYSE, Amex, and Nasdaq compiled by French (2013). 

- 

HML The difference between growth-stocks and value-stocks portfolio returns. 
Consisting of all CRSP firms listed on NYSE, Amex, and Nasdaq compiled by 
French (2013). 

- 
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Appendix B – Correlation matrix 

Table 6: Correlation matrix 
 Composite Gordon MPEG OJ CT GLS 1yCAPM  5yCAPM  3f 1y 3f 1y 

Returns 0,149 

0,000 

0,047 

0,000 

0,153 

0,000 

0,070 

0,000 

0,128 

0,000 

0,161 

0,000 

-0,045 

0,000 

-0,039 

0,000 

-0,020 

0,001 

0,024 

0,000 

Composite  0,486 

0,000 

0,607 

0,000 

0,714 

0,000 

0,538 

0,000 

0,620 

0,000 

-0,035 

0,000 

-0,059 

0,000 

-0,013 

0,031 

-0,001 

0,836 

Gordon   -0,025 

0,000 

0,178 

0,000 

-0,155 

0,000 

0,151 

0,000 

0,082 

0,000 

0,042 

0,000 

0,092 

0,000 

0,056 

0,000 

MPEG    0,156 

0,000 

0,461 

0,000 

0,615 

0,000 

-0,089 

0,000 

-0,081 

0,000 

-0,085 

0,000 

-0,026 

0,000 

OJ     0,160 

0,000 

0,234 

0,000 

-0,013 

0,025 

-0,027 

0,000 

-0,001 

0,895 

-0,002 

0,808 

CT      0,428 

0,000 

-0,073 

0,000 

-0,066 

0,000 

-0,063 

0,000 

-0,024 

0,000 

GLS       -0,068 

0,000 

-0,067 

0,000 

-0,053 

0,000 

-0,017 

0,011 

CAPM 1y        0,871 

0,000 

0,739 

0,000 

0,670 

0,000 

CAPM 5y         0,630 

0,000 

0,779 

0,000 

3f 1y          0,626 

0,000 

Correlation and significance (p-value for the ICC estimates (Composite, Gordon, MPEG, OJ, 

CT, and GLS), CAPM (1-year and 5-year), the Three-Factor model (1-year and 5-year), and the 

realized return (1-year buy-and-hold return). Significance is tested at 0.05 level of 

significance. Sample period is 2000-2012. 3-f denotes the Three-Factor model. 
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