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Abstract 
 
This paper focuses on the assumptions of infinite-horizon forecasting in 

the field of firm valuation. The estimate of long-run continuing values is 
based on the hypothesis that companies should have reached the steady-state 
at the end of the period of explicit forecasts, i.e. due to competition forces 
any eventual source of extra profitability ends. It is argued that the 
equivalence between cash accounting and accrual accounting is the way of 
verifying such steady-state assumption. 

The main contribution of this paper is to provide an accuracy index 
measuring the variance of the target prices due to variations in long-term 
assumptions. The efficacy of this index is validated by using Logit and Cox 
regression models on a sample of 784 equity reports on European companies 
published by sell-side analysts. 

 
Key words: Equity valuation, Discounted Cash Flow, Valuation 

accuracy. 
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1.  Introduction 
To value firms, analysts have to forecast payoffs. Valuation models like 

Discounted Cash Flow (DCF) models, earnings capitalization models, and 

Residual Income (RI) valuation models offer alternative specifications for 

this issue. As is often stated, in general terms valuations are equivalent to 

infinite forecasting horizons (Feltham and Ohlson, 1995; Copeland et al., 

2000; Penman, 2001). However, even though going concerns are considered 

to continue indefinitely, practical analysis typically deals with finite forecast 

horizons, presumably for reasons of bounded rationality. For any valuation 

method, an infinite-horizon forecast can indeed be represented as a finite-

horizon forecast with an appropriate continuing value. And if alternative 

models equivalent for infinite-horizon forecasts are thus stated, they 

necessarily yield equivalent valuations (Francis et al., 2000; Courteau et al., 

2001). On the other hand, the need for finite-horizon forecasting is the 

rationale behind considering alternative valuation models instead of the 

dividend discount model (Penman, 2001). The choice between cash 

accounting and accrual accounting is therefore at the very heart of 

accounting research. For instance, Penman advocates RI models, while 

Copeland et al. (2000) recommend using the DCF declaring that “cash is 

king”. These authors also state that DCF is most widely used in practice, 

although RI is gaining popularity. 

If one were to forecast to infinity, one could forecast dividends, as these 

are the payoff to holding shares. However, the need for alternatives to 

dividends arises because forecasting dividends over a finite horizon is not 

very informative. The critical point relies therefore on the definition of 

infinite-horizon forecasting. “The practical issue is what accounting — cash 

accounting in discounted cash flow models or accrual accounting in so-
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called Residual Income models — best provides a base to which such a 

growth rate can be applied” (Penman, 2001, p.685). 

This paper concentrates on the hypotheses adopted for such infinite-

horizon forecasting. From a two-stage DCF perspective, the focus is on the 

transition from the first period of explicit forecasts to the second stage of 

infinite horizon. Theoretically, the end of the first stage implies the end of 

any possible source of extra profitability and the beginning of a steady-state 

period. The beginning of the second stage indeed represents the end of a 

period of competitive advantage, also known as the Competitive Advantage 

Period (Mauboussin and Johnson, 1997). As a result, the dynamic of future 

cash flow growth in the second stage is expressed as a function of a unique 

steady state growth rate. As such, the equivalence between the DCF and the 

RI model represents an element of verification of the assumptions 

underlying the forecast of the terminal value. In fact, Residual Income is a 

direct expression of company profitability. 

The aim of this paper is to provide a means of measurement that indicates 

how accurate DCF company valuations are in relation to the long-term 

sustainability of the hypotheses implicit in the valuation. Specifically, the 

company is tested to see if it has reached the steady-state at the end of the 

first period of individual forecasts. The verification criterion is based on the 

idea that it is not possible to hypothesise that the company can maintain a 

competitive advantage for an infinite period of time, and therefore a positive 

difference between profitability and cost of capital invested. The breaking of 

the convergence condition can lead to an over optimistic (or pessimistic) 

company valuation due to lack of coherence in the assumptions of steady 

growth. 
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This study proposes an index that tests the adoption of the steady-state 

assumptions when estimating the continuing value. Such accuracy index 

reveals possible violations of the convergence conditions between return and 

cost of capital within the infinite-horizon forecasts. Its efficacy is validated 

using a sample of 784 equity reports of sell-side analysts published in the 

period 2003-2005 valuing listed European companies. Indeed, using Logit 

and Cox regression models, it is found that valuations with a lower index 

(i.e. coherent with the assumption of long-term steady-state) have a higher 

probability that their target price reaches the actual trade price within twelve 

months from the publication of the equity report. In other words, the 

definition of a long-term constant growth rate in accordance with steady-

state hypothesis leads to better performing valuations. 

 

This paper is organised as follows. The following section reviews the 

literature. Section 3 relates the DCF to the RI model and proposes the 

accuracy index. Section 4 describes the sample of equity reports. The 

empirical validation of the accuracy index is presented in section 5 using 

Logit and Cox regression models. Section 6 presents the conclusions. 

 

 

2. Review of the Literature  

Several authors compare value estimates using alternative equity 

valuation models with actual traded prices. The topics addressed in this 

literature typically examine and compare the valuation performance of the 

residual income valuation model and its counterparts, the dividend discount 

model (DDM) and the DCF valuation model; accounting based measures of 

expected returns and accounting based multiplier models. Bernard (1995) 
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focuses the RI model (Olshon, 1995) and its inherent advantages over the 

dividend discounting approach to valuation. Penman and Sougiannis (1998) 

examine models that forecast dividends, cash flow, earnings, or book values, 

and also compare models that capitalize forecasted earnings rather than 

discount residual earnings. Francis et al. (2000) extend the comparison by 

using ex ante analysts’ forecasts (whereas Penman and Sougiannis used ex 

post averages). Numerous later studies (e.g. Berkman et al., 2000; Gilson et 

al., 2000) compare different valuation methodologies and generally provide 

empirical support to valuation using cash accounting or accrual accounting. 

Recently, a growing research interest has focused on the infinite-horizon 

forecasts. “This surely is worthwhile of empirical investigation” (Penman, 

2001, p.685) as there is no real consensus on the method of calculating the 

terminal value. In order to do this, Penman and Sougiannis (1998) 

investigate valuations with truncated forecasting horizons and experiment 

with different ad hoc growth rates in continuing values. Courteau et al. 

(2001) explicitly examine the consequences of using ad hoc continuing 

values. This paper contributes to this literature by investigating the steady-

state assumptions for the infinite-horizon forecasts. 

 

 

3.  DCF, Residual Income, and steady-state assumptions 

 

3.1 DCF and Residual Income 

Like other firm valuation models, the DCF model proceeds in two 

periods. For each year in the explicit forecast period, there is an individual 
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forecast of free cash flow
*
. On the other hand, each year in the post-horizon 

period is represented by one single continuing value formula, being the 

steady-state value of the firm’s assets at the horizon. This second stage leads 

to the calculation of the continuing value (or terminal value) of the company 

in which the dynamic of prospective cash flows is determined by using a 

steady state growth rate only. 

However, being based on cash accounting rather than accrual accounting, 

the DCF does not directly reflect the hypotheses of operating performance. 

Consequently, the assumptions upon which the valuation process is based 

are not immediately verifiable. This particularly applies to the sustainability 

of competitive advantage and the estimation of long-term parameters. In this 

context, an improvement in the ‘verifiability’ of the valuation process is 

obtained by reconciling the DCF and RI models. RIs are defined as the 

difference between return and cost of capital (Ohlson, 1995; Feltham and 

Ohlson, 1995): 

 

 ( ) 1−⋅−= ttt ICWACCROICRI      [1] 

 

where ROIC is the expected rate of return on new investments given by 

the ratio between the Net Operating Profit After Tax and the Invested 

Capital (ROICt=NOPATt/ICt-1). 

                                                 
*
 According to the assets-side version of the DCF model, cash flows to the firm 

(FCFF) are discounted at a rate that takes into account the remuneration required by 
all the categories of holders of the firm, usually estimated in terms of Weighted 
Average Cost of Capital (WACC). 
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In agreement with Feltham and Ohlson (1995), the variation of operating 

capital invested in the company is equal to the difference between the net 

operating income and the cash flow available for the investors. This relation 

is known as ‘Operating Assets Relation’ and relates the DCF model to the 

generation of economic value. The economic value of the company is 

therefore determined by the sum of the book value of its capital invested and 

the present value of the expected RIs (Feltham and Ohlson, 1995): 
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The DCF model and the RI model produce identical results in that they 

underline identical hypotheses on the future of the company under valuation 

(Copeland et al., 2000; Penman, 2001). However, the equivalence of the two 

approaches in applications is only conserved if the analytical forecasts 

continue for infinity, while interruption of the forecast at a finite point and 

the consequent use of a terminal value is the source of disagreement between 

the results produced by the two methods (Penman, 2001). Nevertheless, the 

opportunity to trace the DCF model back to the RI model is a formal 

instrument that can be used to formulate criteria that in turn can be used to 

verify the conditions for calculating terminal value. Numerous studies 

provide empirical support to the approach based on the definition of RIs (for 

instance, Penman and Sougiannis, 1998; Francis et al., 2000).  

 

 

3.2 Steady-state 
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The definition of a perpetual steady-state is based on the hypothesis that 

at the end of the period of explicit forecasts, the company should have 

reached a steady-state. Consequently, in confirming the transition to steady-

state, the end of the stage of individual forecasts coincides with the end of 

any source of extra profitability due to competition forces. The beginning of 

the final stage represents the end of a period of competitive advantage, 

defined as Competitive Advantage Period by Mauboussin and Johnson 

(1997). This transition occurs when the expected profitability from new 

investments stops being greater than the cost of capital. Therefore, from that 

moment the company is assumed to be in a steady state that continues to 

infinity (Copeland et al., 2000). 

As a result of making this assumption, the dynamic of future cash flow 

growth is expressed as a function of the unique steady state growth rate g2. 

Consequently, the estimation of g2 is one of the most critical in that the 

estimated Enterprise Value is very sensitive to this parameter. Therefore, the 

equivalence between the DCF and the RI model represents an element of 

verification of the assumptions of effective steady-state. The verification 

criterion is based on the idea that it is not possible to hypothesise that the 

company can maintain a competitive advantage, and therefore a positive 

difference between profitability and cost of capital, for an infinite period of 

time. In fact, due to the effect of market forces it can be hypothesised that 

sources of extra profitability due to competitive advantage will sooner or 

later come to an end. Moreover, the hypotheses on which the forecasts of the 

terminal value are based should be such as to imply an asymptotic 

convergence of the profitability forecast with the cost of capital. 

Consequently, two aspects need to be considered. On the one hand, 

differentiating the contribution made to the operating profit of existing 
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investments from that made by the new investments that the company will 

make during the period of steady-state. On the other hand, relating the trend 

of the variables to the situation in which it is hypothesised that the company 

is in the final year of explicit forecasting. As a result of these requirements, 

the following conditions are introduced to identify the steady state 

(Copeland et al., 2000): 

 

i)  The incremental return on new invested capital is constant during the 

steady-state and equal to that estimated for the terminal year ROICT. 

ii)  The incremental return on new invested capital is constant, so the 

average return on invested capital varies in the second stage only as a result 

of new investments. 

iii)  The reinvestment rate (defined as net investment over operating 

profits) is constant during the steady-state and it is equal to the investment 

rate in the final year of explicit forecast hT. 

 

Since average Return On Invested Capital varies as a function of the new 

investments and the marginal profitability, the growth in cash flow (g2) can 

be expressed as the product of marginal profitability (ROICT) and the 

coefficient of reinvestment for the terminal year (hT). Furthermore, assuming 

a positive investment strategy, the incremental return on new invested capital 

represents company profit in the long run. Consequently, the marginal 

profitability represents a level of long-term profitability pursued by the 

company. The condition of asymptotic equivalence between return and cost 

of capital is satisfied if the perpetual growth rate of cash flows g2 is defined 

by the following equation: 
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 ThWACCg ⋅=*
2      [3] 

 

where *
2g  is the ‘ideal’ steady-state growth rate that ensures the exact 

asymptotic convergence between return and cost of capital. 

The analysis of the equity reports shows how the convergence condition 

is not always adopted in the DCF valuation. So the hypotheses used in 

calculating the terminal value implicitly assume that a differential between 

profitability and cost of capital other than zero is maintained for an unlimited 

period. This, together with a constant increase in operating capital due to 

new investments, means a monotonous trend of growth (decline) in RIs in 

the steady-state, if the differential is positive (negative). The breaking of the 

convergence condition can lead to an over optimistic (pessimistic) valuation 

due to lack of coherence in the assumptions of steady-state. In conclusion, 

the divergence with the ‘ideal’ case is reflected in a deviation of the target 

price (to an extent that depends on the leverage of the firm). 

In order to identify the possible presence of overconfidence in the 

valuation procedure, the following variance index was defined: 

 

 
TP

TPTPTP
*

% −
=∆      [4] 

 

where TP is the target price obtained using DCF applying the effective 

perpetual growth rate estimated in the equity report, whereas TP* is that 

which would result from applying the ideal *g 2  rate. 
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This index therefore measures the impact on the target price of not 

observing the long-term convergence condition. If there is a positive 

difference between return and cost of capital implied in the assumptions in 

the calculation of the continuing value, ∆TP% assumes a value greater than 

zero and is as large as the size of the variance from the ideal case. Vice 

versa, ∆TP% assumes negative values if company profitability is 

asymptotically less than its cost. 

 

 

4.  The sample of equity reports 

To validate our variance index 784 equity reports were selected from the 

Investext database. In order to be selected, the equity report must (1) be 

published in the period from 2003 to 2005; (2) value a European company 

listed on the stock exchanges of one of the four largest European economies: 

London Stock Exchange (UK), Euronext (France, Belgium, Netherlands, 

Portugal), Deutsche Börse (Germany) and Borsa Italiana (Italy); (3) value an 

operating company
†
; (4) use the DCF model and report explicitly detailed 

information regarding the stream of expected cash flows
‡
, the estimate of 

cost of capital, and all the hypothesis for the long-term. 

Most of the selected equity reports were on German or British companies 

(253 and 244 reports, respectively), the rest on Italian (118), French (96), 

                                                 
†
 Reports on financial and insurance companies were excluded because the DCF 

method for valuing these types of company is not only rarely used, but also presents 
various peculiarities compared to those used for industrial companies. 

‡
 Cash flow forecasts should give details on the Net Operating Profit net of 

unlevered taxes and the component attributable to reinvestments. 
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Dutch (57), and Belgian (16) firms. 244 equity reports were published in 

2003, 247 in 2004, and 293 in 2005. 

Table 1 describes the sample of equity reports. The period covered by the 

first stage of explicit forecast is an average of 8.7 years
§
. The average value 

of the steady-state growth rate g2 is 1.77%. As expected, a consistent 

percentage of the estimated equity value is on average attributable to the 

terminal value (63%). The average value of the variance index ∆TP% is 

equal to 6.39%. Surprisingly, a few valuations have a negative investment 

rate in the terminal year. In these cases, the estimated terminal cash flow 

(FCFFT) exceeds the profit generated in that year, which means a strategy of 

disinvestment in the steady-state. 

 

 Average 25th 
percentile

75th 
percentile

T (years) 8.72 7 10 

g2 (%) 1.77 1.00 2.50 

TV/EV (%) 63.42 54.75 71.82 

hT (%) 12.10 13.25 21.52 

∆TP% (%) 6.39 0.20 13.95 
 

Table 1- Sample description. 
                                                 

§
 The analyses presented in this paper were repeated by segmenting the sample 

by year of report publication. No significant year-specific effects were identified. 
Sometimes a three-stage DCF is used where the first period of explicit forecast 

is followed by a second phase where only the main economic-financial features are 
explicitly forecasted. This represents an attempt to overcome the trade-off between 
the need to extend the stage of explicit forecast long enough, and on the other hand, 
the need to limit the explicit forecast period to a reasonable length so that a reliable 
estimate is obtained. Three-stage DCF typically improve the identification of the 
steady-state for the beginning of the last period of implicit forecasts. 
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T is the length of the explicit forecast period, g2 is the steady-state growth 
rate, TV/EV the weight of the Terminal Value over the whole Enterprise 
Value, hT investment rate for the terminal year, and ∆TP% is the variance 
index defined in the paper. 

 

 

Table 2 reports the descriptive statistics of the sample partitioned by 

recommendation. A three level scale of recommendations is used: Sell, Hold, 

and Buy**. Most of the equity reports in the sample have a Buy 

recommendation (60%), followed by Hold (30%). The frequency with which 

Sell is recommended is lower (10%), but still greater than that reported in 

other studies (see, for example, Asquith et al., 2004). The difference between 

the target price and the current stock price is also measured, scaled to the 

current stock price. As expected, it is found that the difference increases 

from Sell recommendations (with on average a target price of –10.4% 

relative to the current trade price), to Hold (6.0%) and Buy (22.7%). 

Moreover, target prices published in equity reports in support of the 

recommendation do not necessarily coincide with the target price obtained 

using the DCF model. Indeed, the analysts usually use different valuation 

methods and the published target price is the result of the estimates of these 

models. Two features were defined to investigate the effective use of the 

DCF in determining the final target price. Firstly, ∆DCF is the difference 

between the target price published in the report and that obtained using the 

DCF. This measure provides information on how optimistic/pessimistic DCF 

                                                 
**

 The choice is justified by the fact that this structure is used in most reports in 
the sample and scales with five levels are only seen occasionally (14 cases). To 
harmonise the five level structure with the others, the two most negative 
recommendations were classified as Sell, the intermediate opinion as Hold, and the 
two most favourable as Buy. 
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valuations are compared to the target price published in the equity reports. 

On the other hand, |∆DCF| expresses the difference in modulus, and 

quantifies the extent to which the final target price is different from the DCF 

target price, without taking the sign into consideration. A negative average 

∆DCF is found, which suggests that the target prices obtained using the DCF 

are on average more optimistic than the published ones, both for the entire 

sample and for each individual group of recommendations. There is a 

tendency for the absolute difference |∆DCF| to decrease the more favourable 

the recommendation is (the difference in the average values for the Sell-Buy 

pair is statistically different to zero). With increasing level of 

recommendation, the degree with which the equity report target price reflects 

that of the DCF method increases. 

Panel B of Table 2 shows the average DCF specifications for class of 

recommendation. The average values of both the length of the explicit 

forecast period and the steady-state growth rate g2 are almost constant with 

the variation in the level of the recommendation. The weight of the terminal 

value over the estimated equity value and the variable ∆TP% both present 

higher values for the recommendation Buy, while the coefficient of 

reinvestment for the terminal year has a decreasing trend that varies 

according to the recommendation class. It therefore seems that the most 

positive valuations are associated with a greater difference in the 

convergence conditions between return and cost of capital
††

.  

                                                 
††

 ∆TP% can also be higher because of the lower rate of investment hT which 
results in a reduced ideal g2, quite a different figure from that calculated in the 
report. At the same time, a lower hT for the higher ratings may reflect an increase in 
the Terminal Value thanks to the increase in perpetual cash flow relating to 
overoptimism concerning the value of the company. 
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Lastly, in Panel C of Table 2 the performance of the valuations is 

measured in terms of ability to forecast the stock price. The accuracy of a 

valuation is therefore measured as the ability to match the future stock price. 

In particular, when the target price is greater than the current trade price, the 

valuation is considered to be accurate if, on any day in the following twelve 

months from the date of publication of the report, the share price exceeds the 

target level. Similarly, for a target price below the current price, the 

valuation is considered accurate if the share price falls below the target price. 

To this extent, the dichotomous variable GET verifies that the shares have 

effectively reached the target price during the 12 month time period
‡‡

. The 

dummy variable GET is therefore defined as equal to 1 if the actual trade 

price reaches the target price within 12 months of publication of the equity 

report, 0 otherwise. 

The aim of the study is to verify the effective usefulness of the index 

∆TP% as a possible index of accuracy for DCF valuations. The efficacy of 

∆TP% as an accuracy index would be confirmed if it were negatively related 

to the probability that the target price is achieved by the stock price (GET). 

Should this be the case, a less plausible target price corresponds to a larger 

                                                 
‡‡

 To limit the effect of price volatility, the daily price was not used but the 
thirty day moving average instead. Therefore, a valuation is considered correct if the 
30 day moving average of the company stock price reaches the target price. This 
technique is expected to improve the capacity to identify those valuations that 
“really” reach the target price from those that reach the target only occasionally. The 
results of the succeeding analyses throughout this paper refer to moving average 
post-publication stock prices. However, whether using raw stock prices or moving 
averages, there were very few differences in the GET variable. 
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∆TP% value
§§

. Table 2 reports the variable NGET defined as the frequency 

of GET (i.e. equity reports whose target prices are effectively reached by the 

share price). Most of the target prices are achieved within 12 months 

(58.9%) and predictably, in particular for the class of reports recommending 

Hold (77.2%), followed by Buy with 56.8% and Sell with 32.5%. Therefore, 

the empirical evidence shows how in reports with negative recommendations 

the target price were on average too conservative and achieved with a lower 

probability than in reports with more favourable opinions. 

 

                                                 
§§ In order to maintain interpretative coherence in the analyses, the variable 

∆TP% changed sign for observations in which the target price is less that the current 
share price. Moreover, through the effect of normal price volatility, valuations with 
a target price closer to the current share price have a greater probability of being 
accurate. Consequently, the effect of the level of optimism (or pessimism) of the 
valuation needs to be considered. To this extent, we define the variable |TP-P0|/P0 as 
the percentage difference in absolute value between target price and current price. 
Furthermore, the volatility of the share can influence the accuracy of the valuation in 
that more volatile shares might have a greater probability of reaching the target 
price. Vice versa, it is also possible that a greater level of volatility might be 
associated with a larger number of valuation nuisances, and consequently a lower 
rate of reaching the target price, as verified by Bradshaw and Brown (2005). In order 
to minimise this effect, the authors of this paper argue that the time series of stock 
prices needs to be smoothed by using a 30-day mobile average. 
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 Sell Sell/Hold Hold Sell/Hold Buy Sell/Hold Total 

No Reports 
80 

(10.2%)
 

234 

(29.8%)
 

470 

(59.9%) 
 

784 

 

Panel A: Report characteristics 

(TP-P0)/P0 (%) -10.40 10.07*** 6.01 12.34*** 22.74 15.36*** 14.37

∆DCF (%) -5.65 1.73* -1.86 -1.54 -4.89 1.31 -3.38

|∆DCF| (%) 10.26 -1.06 7.21 -1.55 5.98 -2.97*** 6.78

Panel B: DCF valuation specifications 

T (years) 8.59 0.11 8.62 0.69 8.79 0.55 8.72

g2 (%) 1.67 0.10 1.69 1.27 1.82 0.1 1.77

TV/EV (%) 62.53 0.01 62.52 1.39 64.01 0.91 63.42

hT 15.12 -0.74 13.61 -2.27** 10.83 -2.24** 12.10

∆TP% 2.82 0.78 4.09 4.14*** 8.15 3.54*** 6.39

Panel C: DCF valuation performance 

NGET 24  169  267  460 

NGET (%) 32.50 7.30*** 72.22 -4.39*** 56.80 4.30*** 58.91
 

Table 2 – Descriptive statistics by recommendation (averages). 
TP-P0 is the difference between the target price (TP) of the equity report and 
the stock price (P0) at date of report publishing. ∆DCF and |∆DCF| are the 
difference between target prices published in the equity reports and target 
price using only the DCF method. NGET is the number of target prices 
published in the equity reports that were reached by the stock market prices 
in the twelve months after the date of publication. Stock prices are from 
Datastream. The significance levels for the tests on the difference are based 
on t-statistics (average) and Z-tests of equal proportions for the NGET 
sample proportions. Significance level at 1% (***), 5% (**) and 10% (*). 
 

 
5.  Empirical validation: regression analyses 
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The effectiveness of the accuracy index ∆TP% was analysed using a 

model aimed at verifying its capacity to identify those valuations performing 

better in terms of probability of reaching the target price. To do this, two 

types of regression analysis are used. Firstly, a Logit regression model was 

used that expresses the GET variable as a function of the variance index and 

other control variables. Control variables were chosen from those defined in 

Table 2 or in the Appendix as they are expected to play a role in the 

probability of reaching the target price. For instance, in the regression we 

include the variable |TP-P0|/P0 as it is expected to be negatively correlated to 

the GET probability. The Appendix lists firm-specific control variables such 

as firm size, trading levels, and price-momentum, and provides information 

on the calculation method and reference bibliography. 

In addition to the Logit regression analysis, the typical techniques for 

analysing censored data were used, particularly the Cox risk proportional 

regression model. Therefore, not only the probability of reaching the target 

price (GET variable) is taken into consideration as a dependent variable in 

the model, but also the time elapsing between the publication of the report 

and the (eventual) achievement of the target price (variable 

TIME_TO_GET). 

 

 

5.1 Logit Regression 

A logistic regression with GET as dependent variable was used in order 

to analyse the accuracy of DCF valuations, which tests the effectiveness of 

the variance index ∆TP% as a measure of valuation accuracy. The final 

model includes four firm-specific control variables: the size of the company 

(SIZE), the level of trading (TURN), momentum (PM), and analyst coverage 



 

 19

(COVER). Other control variables are |∆DCF|, that is, the absolute 

difference between target prices published in the equity reports and target 

price using the DCF method only, |TP-P0|/P0, that is the gap between target 

price and current price, and the dummy variable D_Hold, which has a value 

of one for the valuations with recommendation Hold. 

The regression used is reported below, while the results are shown in 

Table 3. 

 

( )
εβββββ

ββββαπ
+++++++

++∆+−+∆+=

NEG_COVERPMTURN
SIZE|| logit

98765

430021

HoldD
DCFPPTPTP

 

 

where π is the probability that GET has a value of 1. If the coefficient βi 

is positive, an increase in the explicative variable i causes an increase in the 

probability that GET is equal to 1. 
 

The analysis is conducted both on the whole sample and on the sub-

sample of equity reports whose target price is greater than the current share 

price. The regression on the sub-sample focuses the analysis on the 

usefulness of the explicative variable ∆TP% in identifying overoptimistic 

valuations. The variable dummy NEG is included in the regression of the 

whole sample so as to differentiate other valuations that provide a lower 

target price than the current share price. 

As expected, the variable ∆TP% is negatively related to the probability of 

achieving the target price (1% significance level), with reference to both the 

entire sample and the sub-sample with target price greater than the current 

share price. This means that the probability of reaching the target price 
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decreases with the increase in the variance between using the ideal long-term 

growth *
2g  (determined by the assumption of asymptotic equivalence 

between cost and return on capital) and the real long-term growth used in the 

equity report. 

Concerning control variables, the most explicative one is the difference 

between target and current price. The probability that the target price is 

reached obviously depends on how optimistic (or pessimistic) the valuation 

is and decreases in proportion to the size of the difference between target and 

current price (Asquith et al., 2005). The variables PM and TURN are 

significant and as expected TURN is negative and PM is positive. The pre-

report turnover (TURN) is therefore negatively correlated to the probability 

of achievement of the target price. One possible explanation can be deduced 

from the Lee and Swaminathan (2000) hypothesis that the volume of trades 

is inversely correlated to future returns, since shares with low/high levels of 

trading are under/overvalued by investors. Furthermore, Jegadeesh et al. 

(2004) find that the most favourable valuations are expected for shares with 

a low turnover. On the other hand, the size of the firm (SIZE) and the 

analysts’ coverage (COVER) variables in this sample are not statistically 

significant. The variable D_Hold expresses the greater probability of 

reaching the target price for shares with a recommendation Hold (1% 

significance level; also see the descriptive statistics in Table 2); while the 

variable NEG shows that target prices lower than current prices have a lower 

probability of being reached (1% significance level). The variable |∆DCF| is 

negatively related to the probability of achieving the target price. This 

suggests that the growth in absolute terms of the difference between equity 
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report target price and DCF price implies a lower probability of reaching the 

desired price.  

 
 

 Full sample Reports with TP>P0 

 Coeff z-Stat Coeff z-Stat 

Constant 1.72 3.68*** 2.37 4.52*** 

∆TP% -2.40 -3.51*** -2.25 -3.00*** 

|TP-P0|/P0 -3.44 -5.38*** -5.47 -6.64*** 

|∆DCF| -3.05 -4.00*** -3.08 -3.71*** 

SIZE 0.05 0.73 0.05 0.56 

TURN -0.09 -2.11** -0.13 -2.50** 

PM 0.66 2.07** 0.77 2.23*** 

COVER 0.06 0.61 0.03 0.29 

D_Hold 0.797 4.03*** 0.27 1.14 

NEG -2.09 -7.33***   

No Obs. 772 646 

Pseudo R2 11.96% 14.10% 

χ2 124.60*** 120.97*** 
 

Table 3 – Result of the Logit regressions on the probability of GET. 
See Table 2 and the Appendix for definition of the variables. D_Hold is a 
dummy variable to identify valuations with Hold recommendations. The 
variable dummy NEG was included in the regression of the whole sample in 
order to differentiate the valuations with a target price lower than the 
current stock price.  

 

 

5.2 Cox Regression 

The Logit regression model estimates the accuracy of a valuation by 

considering whether or not the target price indicated in the equity report is 
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achieved within 12 months. Consequently, a typically adopted period of one 

year from the report publication date is defined within which the market 

price forecasts in the valuation must be reached. However, this procedure 

does not consider time. A valuation whose target price is reached in the 

weeks immediately following the report publication cannot be distinguished 

from one in which the share price reaches the target price twelve months 

later. Nevertheless, since an optimal period for reaching the target price 

cannot be defined, it would also be useful to investigate this phenomenon 

from a temporal perspective. Therefore, not only the achievement of the 

target price, but also the time required to reach it is considered. Hence, a 

variable (TIME_TO_GET) was defined that measures the time elapsing 

between publication of the report and the (possible) achievement of the 

target price. 

A duration model is used for the regression in which the dependent 

variable assumes two dimensions: time taken to achieve the target price 

(TIME_TO_GET) and the achievement dummy (GET). Duration models 

were originally used in epidemiological studies to study the effectiveness of 

medical treatments. Their use is also widespread in engineering, for example 

in industrial life testing studies, and also since the 1980s in economic studies 

such as on the probability of bankruptcy (Lane et al., 1986) and in employee 

turnover (Somers, 1996). This paper is the first study to adopt this 

methodology in financial accounting
***

. 

In the model presented in this paper, the event determining the transition 

of state is the share price achieving its target price. It follows that the 

                                                 
***

 For a detailed explanation of duration models see Kalbfleisch and Prentice 
(2002). 
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“survival time” T is defined as the time required to achieve this, while its 

distribution function defines the so-called “failure function”, that is, the 

probability of reaching the target price by a certain day t after publication of 

the report: F(t)=Pr(T<t), where t is the number of days since publication of 

the report and T the day the target price will possibly be reached. The 

corresponding density function is therefore f(t)=dF(t)/dt, while the 

complementary function identifies the “survival function”: S(t)=1-

F(t)=Pr(T≥t). Lastly, the “hazard function” h(t) is defined as the probability 

that the achievement of the target price will occur during the period t+∆t 

(with ∆t approaching to zero), subject to time t having already been reached: 

h(t)=F(t) / S(t) = f(t) / (1-F(t)). These functions
†††

 are used to estimate the 

impact of independent variables (such as the index ∆TP%) on the probability 

and on the time required for the transition of state, which in this study occur 

at the achievement of the target price. Figure 1 shows the failure function, 

with approximately half of the target prices being reached in the first six 

months following publication of the report, while a further 10% 

approximately are achieved in the following six months. In order to graph 

the explanatory role of the index ∆TP%, the hazard function is estimated by 

subdividing the sample by the value of ∆TP%. The Failure Function for 

reports with a ∆TP% greater than 20% lies below that estimated for the other 

sub-samples (Figure 2). This means that valuations with a higher value of 

∆TP% have a lower and “lagged” probability of reaching the target price. 

 

                                                 
†††

 The Kaplan-Meier product-limit method is used to estimate the survival 
function, the Nelson-Aalen method for integrated hazard function, and the Weighted 
Kernel density for the smoothed hazard function. 
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Figure 1- Failure Function for the sample of equity reports. 
Probability of GET relative to the days from the publication of the equity 
report. The original sample is divided in 5 sub-samples according to the 
values of the index ∆TP%. 

 

 

Figure 2 graphs the smoothed hazard function estimated using the 

Weighted Kernel density estimate. The graph suggests how the hazard rate 

grows during the first weeks after publication of the equity report and then 

gradually declines.  

 



 

 25

.0
01

.0
02

.0
03

.0
04

.0
05

G
E

T 
co

nd
iti

on
al

 p
ro

ba
bi

lit
y

0 50 100 150 200 250
Days from the publication of the equity report

Smoothed hazard function

 
 

Figure 2- Smoothed hazard function.  
 

 

A Cox (1972) regression model is used to estimate the effects of the 

index ∆TP% and any other covariates on the hazard function. The same 

independent variables previously used in the logistical regression are also 

employed for the Cox model, with the addition of a dummy variable D_Sell 

that identifies the valuations with Sell recommendations. The estimated 

model is the following: 

 

)()()()()( 00 βiii XExpthtgthth ==  

where h0(t) is defined as baseline hazard function. 
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The results of the Cox model confirm the negative relationship between 

∆TP% and the probability of GET (Table 4). In particular, the hazard ratio 

estimated for the whole sample is 0.25%
‡‡‡

. This means that a valuation with 

∆TP% = 1 has a 25% probability of reaching the target price compared to an 

equity report with ∆TP% = 0. The effectiveness of the accuracy index is 

therefore confirmed by the duration model. Indeed, the results obtained 

using the Cox regression, as with those from the Logit, seem to strengthen 

the effective usefulness of the accuracy index ∆TP%. 

As far as the control variables are concerned, the one with the greater 

explicative power is again the difference between target price and current 

share price. The regression was also run on the sub-sample of equity reports 

with target prices higher than current prices. In this case, the variables NEG 

and D_Sell are eliminated as in excluding the valuations with target prices 

below the current price, these dummies lose their explicatory powers. The 

hazard ratio for the ∆TP% of the sub-sample is similar to that found for the 

full sample (0.27 vs 0.25), while the Likelihood Ratio increases. 

 

                                                 
‡‡‡

 Using a Cox model does not need a specific functional form for h0(t) to be 
hypothesised. However, if models are used that need to hypothesise a specific 
functional form of the hazard function, similar results are found: the hazard ratio of 
the index ∆TP% estimated using an exponential model is 0.23, while using a 
Weibull model it is 0.24, and with a Gompertz it is 0.25. 
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 Full sample Reports with TP>P0 

 Coeff Haz. Ratio z-Stat Coeff Haz. Ratio z-Stat 

∆TP% -
1.37 0.25 -3.58*** -1.31 0.27 -3.21***

(TP-P0)/P0 
-

3.21 0.04 -6.35*** -4.29 0.01 -7.41***

|∆DCF| -
1.38 0.25 -2.63*** -1.87 0.15 -3.40***

SIZE 0,02 1.03 0.54 0.04 1.04 0.76 

TURN -
0.04 0.95 -1.67* -0.06 0.94 -2.19** 

PM 0.66 1.94 3.43*** 0.85 2.34 4.14*** 

COVER 0.05 1.05 0.83 0.02 1.02 0.30 

D_Hold 0.43 1.54 3.57*** 0.38 3.05 3.57*** 

D_Sell -
0.95 0.39 -3.11***    

NEG -1.5 0.39 -7.51***    

No Obs. 772 650 

No GET 460 405 

χ2 198.12*** 204.9*** 
 

Table 4 – Result of the Cox regressions on the probability of GET. 
See Table 2 and the Appendix for definition of the variables. D_Hold and 
D_Sell are dummy variables used to identify evaluations with Hold and Sell 
recommendations.  

 

 

6.  Conclusions 
In the context of the recent international debate on the formal equivalence 

of valuation models and their empirical comparison, the present study 

proposes an accuracy index that verifies the coherence of the long-term 

assumptions implicit in DCF valuations. Relating the DCF method to the 
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concept of Residual Income, the steady-state assumptions at the base of 

long-run forecasts is highlighted. An ideal constant growth rate of cash flows 

is defined for which there are no opportunities for extra-profitability in the 

long-term. In these conditions, the rate of perpetual growth in the final stage 

of the DCF is equal to the product of cost of capital (in general, WACC) and 

the coefficient of reinvestment estimated for the final year of the period of 

implicit forecasts. Such an ideal growth rate reflects the asymptotic 

equivalence between profitability and cost of capital. Therefore, using this 

“ideal” growth rate leads to the determination of “ideal” target prices that 

respect the long-term steady-state assumptions. 

This study compares the target prices published in equity reports to the 

“ideal” ones and defines a variance index between these two prices. A 

valuation that respects the steady-state conditions shows a null variance, 

while positive variances are associated with valuations in which the infinite-

horizon stage of the forecasts is defined in imperfect steady-state conditions 

for the company. 

The theoretical arguments are empirically validated with reference to a 

sample of 784 equity reports for European companies selected from the 

Investext database in the three-year period 2003 – 2005. The accuracy of a 

valuation is measured in terms of probability of its target price being reached 

from the relative stock price. Using Logit and Cox regression methods, it 

was shown that the accuracy index proposed in the paper correlates 

significantly with performance of the valuation. In other words, equity 

reports that respect the long-term steady-state are associated with a greater 

probability of reaching the target price during the twelve months succeeding 

the publication of the report. Therefore, the results suggest the accuracy 
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index is valid as it identifies valuations with a greater probability of the 

actual trade price reaching the target price. 
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Appendix: Description of Firm-Specific control variables 

 

Description of the variable Prediction and reference bibliography 

SIZE: Natural logarithm of market 
capitalisation: ( )sharesofnumberP ⋅ln  

It is a control variable for company size. 
Bradshaw and Brown (2005) find that the 
target price for large companies has a lower 
probability of being reached. 

TURN: Natural logarithm of daily turnover, 
calculated for the year preceding 
publication of the report. 

n

sharestradedofP
i

n
i number

ln 1i∑ =
⋅

 

n: number of days of trades in the twelve 
months preceding the report publication 
date. 

Lee and Swaminathan (2000) show how the 
volume of trades is inversely related to the 
future performance; they argue that associated 
with high/low levels of trading are 
over/undervalued by investors. Thus, more 
favourable valuations are expected for low 
turnover shares (Jegadeesh et al. 2004). 

PM: Price Momentum, defined as 
cumulative share price performance  
relative to the market index 

The following indices were used for the 
different markets: the FTSE 100 for the 
British market, CAC 40 for the French 
market, the DAX 30 for the German 
market, the MIB 30 for the Italian market, 
the AEX for the Dutch market, and the BEL 
20 for the Belgian market. 

This variable incorporates the price trend in 
relation to the general trend in the market. 
Jegadeesh and Titman (1993) document a 
positive correlation between Price Momentum 
of a stock and its performance in the 
succeeding twelve months; while Jegadeesh et 
al. (2004) show that the stocks with a positive 
momentum are those that receive the most 
favourable analysts’ recommendations. 

COVER: Number of reports on the 
company published in the Investext 
database in the year the report was 
published. It does not consider the number 
of investment banks that analyse the 
company, but only the total number of 
reports published. 

This variable expresses the intensity with 
which analysts have studied the company 
(analysts’ coverage). Greater valuation 
accuracy is expected for the most analysed 
companies due to the effect of a learning 
curve. 
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