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Abstract
Corporate valuations models have extensive use in practice and are cornerstones in the

academic setting of finance. Traditional valuation models have the function to calculate the

intrinsic value of a company on the basis of the forecasted performance of a company.

However, due to the inaccuracy of forecasts, there is a need to uncover the other side of

equity valuation, namely the expectations-based approach. Our study treads on the rather

unexplored academic landscape of expectation investing by analyzing the market's

expectations on equities performance Return on Equity (ROE) through a reverse-engineered

Residual Income Valuation model (RIV-model), with the aim of answering the question; Can

a reverse-engineered model be applied to assess the reasonableness of market valuation for

investment purposes? To answer the research question, we performed a cross-industry

analysis of the constituents in the S&P 500 index between the years 2011 to 2016 in an initial

study, as well as a study of the latest financial figures of the year 2022. The results from the

1 803 observations of the two studies were that the model could be used to analyze the

reasonableness of the market's expectations and that we could infer that markets were

overvalued, with the exception of the Consumer Staple industry that was consistently

undervalued according to our model.
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1. Introduction

“Price is what you pay; value is what you get.” — Warren Buffett, 2009

1.1. Background
Equity markets cover 105.07 trillion U.S. dollars in market capitalization (Statista, 2022),

needless to say, many market participants are trying to get an edge in the market in order to

generate a satisfactory return. As a tool for their efforts, there are many corporate valuation

models available that investors and analysts can choose from to identify potential

investments. These models should guide investors in how to invest their capital effectively

while ensuring that the companies receive the funding they need to thrive. The ability to

quickly access capital from the general public is a vital component for the growth of a

company, which in turn plays a crucial role in driving economic development. Major

companies across several industries, for example retailers like Walmart, Amazon, and Hennes

& Mauritz are traded on the public stock exchanges (Investopedia, 2023), entailing that the

market has a significant impact on their decision-making. The public equity market is thereby

a part of shaping the future and the development of society. This underscores the importance

of making well-informed investment decisions, which can be obtained by applying corporate

valuation models.

Many corporate valuation models are used to calculate the intrinsic or fundamental value of

equities. As stated by Buffett “Intrinsic value can be defined simply: It is the discounted

value of the cash that can be taken out of a business during its remaining life” (Buffett, 2000,

p. 60). Accordingly, investors with a fundamental focus tend to apply traditional models like

the Dividend Discount Model (DDM) to determine a company's intrinsic value. Another

fundamental valuation model is the Residual Income Valuation (RIV)-model, an

accounting-based alternative, which has received more attention over the years (Penman &

Sougiannis, 1998). However, the common factor among all fundamental valuation models is

that forecasting lies at the very heart of the analysis. Not only is forecasting a

time-consuming practice but it has also been revealed in research to have limited accuracy

(Loh & Mian, 2006). This suggests a need to uncover another aspect of equity valuation. By
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shifting focus from an exact calculation of a company’s intrinsic value to the general

expectations of the market, another side of equity valuation can be unlocked.

Considering the field of equity valuation, one can argue that the theoretical literature on

corporate valuation models is extensive, yet not complete. More specifically, little attention

has been devoted to expectations investing and reverse-engineered valuation models. A

reverse valuation model allows investors to distinguish if a stock is overvalued or

undervalued, but removes the complex step of forecasting. The key conceptual difference

between traditional corporate valuation models and reverse-engineered valuation models is

that the former generates an intrinsic value of the analyzed company, while the latter instead

generates the underlying market expectations of the firm's performance in terms of for

example “critical cash flow” or return on equity (ROE). Thereby allowing investors to

understand the market's current implied expectations. In addition, it is called a reverse model

because it uses a traditional model but starts with the end-value, i.e. the market price,

suggesting a fundamental shift in how to approach valuation. In one way, more similar to

estimating the yield to maturity on a bond using market values and coupon payments

(Cogliati, Paleari, & Vismara, 2008). More exactly, it shares the same underlying logic where

all parameters are specified at the valuation date except the selected parameter such as cost of

equity (COE), growth rate, or ROE.

Reverse-engineered valuation models have several advantages over traditional corporate

valuation models. In addition to the aforementioned freedom from forecasting, a reverse

model yields more intuitive results, even for investors without extensive knowledge and

experience in valuation (Takács, Ulbert & Fodor, 2019). The results from the model can have

several practical implications for capital market stakeholders: Firstly, by comparing the

market expectations with the historical performance investors can determine the

reasonableness of the market's expectations and decide if an in-depth analysis of the

underlying business is relevant to conduct. Secondly, managers can gain an understanding of

the current expectations implied by the market. From this, strategic capital allocation

decisions can be attained such as when a company should buy back shares, issue new shares,

or pay off debt.
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Currently, expectation investing is not widely used in practice but there are examples. New

Construct, an equity research firm that profiles itself as an expectations investor, provides

research that demonstrates the practical application of the expectation investing approach

(Trainer, 2022). One of the firms they have on their watchlist is Tesla which they have

analyzed up until 2030. To estimate Tesla's valuation, they assume a base case of 26 million

global electric vehicle sales by 2030, as projected by the International Energy Agency. The

researchers then calculate the number of electric vehicles Tesla would need to sell to justify

its current stock price, assuming different average selling prices for its vehicles. According to

their reverse Discounted Cash Flow (DCF)-model, the market assumes that Tesla will achieve

profit margins 1.5 times higher than Toyota Motor Corp and triple its current auto

manufacturing efficiency to achieve its projected growth. Moreover, the results from the

model suggest that Tesla's current stock price implies that the company will own 57% of the

global passenger electric vehicle market in 2030, based on the aforementioned assumptions.

This implies that the market is pricing in a significant level of growth for Tesla, even with

increased competition from incumbent automakers. Further, Tesla's share of the global

electric vehicle market fell from 16% in 2019 to 14% in 2021, indicating that the market

share is declining rather than increasing. Based on the analysis, New Construct concludes that

Tesla is significantly overvalued (Trainer, 2022).

Expectations investing can also have implications on the historical discussion on the

rationality of investors and the efficiency of capital markets. The efficient market hypothesis

(EMH) proposes that the market on average has an accurate conception of the value of

equities and that this value is reflected in the share price (Fama, 1970). This has been

challenged by practitioners and academics alike. World famous investor Warren Buffett has

entered the debate on several occasions saying: “It’s crucial to understand that stocks often

trade at truly foolish prices, both high and low. Efficient markets exist only in textbooks. In

truth, marketable stocks and bonds are baffling, their behavior usually understandable only in

retrospect” (Buffett, 2023, p. 4). Benjamin Graham, a well-renowned academic and author of

the best-seller The intelligent investor, created an allegory for the relationship between

investors and the market; personified in Mr. Market, a bipolar business partner who presents

offers to trade shares at a given price each day (Graham, 1949). As an investor, it is therefore

crucial to understand the underlying expectations of their business partner, i.e. Mr. Market, in

order to make thoughtful investment decisions. Worth noting is that expectations investing
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and reverse-engineered models does not directly challenge the EMH, but rather is a tool to

get the underlying expectations of the market. However, from the New Construct example

above it is abundantly clear that the market does not have rational expectations for all

companies at all times and thus reverse-engineered models can and are used to challenge the

EMH.

1.2. Motivation and Purpose

We see potential for practical investment benefits by using a reverse valuation model to help

investors investigate the reasonableness of the market's expectations. The reasonableness of

the market expectations is especially relevant since it has been established that variation in

stock prices is not fully reflected by fundamental factors, implying that other speculative

aspects could be incorporated into stock prices (Cutler, Poterba & Summers, 1989).

Accordingly, we strive to find a parameter that can identify the reasonableness of the market

expectations because it would afford investors a tool for determining the overvaluation and

undervaluation of equities. The parameter will thereby provide actionable insights which can

be used to guide investors in their investment decisions.

In addition to our practical motivation, we are interested in expanding the research on

reverse-engineered valuation models. This is especially relevant due to the relative scarcity of

research within the field in comparison to the available research on other traditional valuation

models such as the DCF-, and RIV-model. Currently, there are a limited number of academic

studies exploring the concept of a reverse RIV-model, but with a different purpose compared

to our model. Easton, Taylor, Shroff and Sougiannis (2002) applied a reverse RIV-model to

estimate the expected COE and growth rate implied in the current market price, book values,

and in a four-year analyst forecast of accounting earnings. From a conceptual standpoint, it is

a fundamental shift since the reverse RIV-model does not generate an intrinsic value of a

stock as the RIV-model presented by Ohlson (1995). However, the model presented by

Easton et al. (2002) still relies on a forecast, which impacts the accuracy (Dreman & Berry,

1995). Further, in the Easton and Monahan (2005) study, the models tested were subject to

several limitations such as a short explicit period. Therefore, we believe our model will

contribute with a novel perspective to the literature on reverse-engineered valuation models

by extending the explicit period, not relying on analyst forecasts and investigating the

reasonableness of the market valuation.
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1.3. Research Question

In this thesis we will apply a reverse-engineered RIV-model to investigate if the market has

accurate expectations of companies' performance in terms of ROE. Subsequently, these

expectations will be used to evaluate the reasonableness of the market valuation by

comparing the expectations to the actual performance of the companies.

The aim of the study is therefore to answer the following question:

Can a reverse-engineered model be applied to assess the reasonableness of market

valuation for investment purposes?

The research question can further be posed twofold as in; did the market have reasonable

expectations during a selected period, and has the market reasonable expectations for the

future. We will aim to approach both of these perspectives through the following two

subquestions.

1) Did the market have accurate expectations of equities performance between the years

2011 to 2016?

2) Is it possible to create an accurate prospective parameter for the reasonableness of the

market's future expectations?

1.4. Disposition

The subsequent chapters of the thesis are structured in the following way. Chapter 2

constitutes a literature review of theory and findings from previous research about the

market's efficiency, available corporate valuation models, limitations of forecasting,

expectations investing, and reverse-engineered valuation models. In chapter 3, the theoretical

framework of the RIV-model as well as arguments for why this model is relevant is

presented. Further, chapter 4 goes through the method, the assumptions made and the

construction of two parameters used to evaluate the model results. In chapter 5, the data

collection process and the final sample is presented. Moreover, chapter 6 presents the results

to the reader which then is put into context in the discussion of chapter 7. Finally, the

conclusion and suggestion for future research is presented in chapter 8.
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2. Literature Review
Our thesis is related to several streams of corporate valuation literature. First, the EMH is

discussed and challenged by the field of behavioral finance which explores cognitive biases

and the limits to arbitrage. Thereafter, the reader will briefly be introduced to different

models pertaining to “sophisticated” or “unsophisticated” valuation methods. Further, our

thesis builds on the studies on the application of discounting for valuation purposes and thus

the focus is devoted to how the concept has evolved over time and its relevance for the

RIV-model. Moreover, forecasting and its related limitations will be discussed, with a

particular emphasis on inaccuracy. The reader will then be introduced to the concept of

expectations investing and how this approach can cope with the problems related to

forecasting. Moreover, a special interest is devoted to reverse-engineered valuation models

which is the first part of the expectations investing process. More specifically, previous

research and applications of the reverse DCF- and RIV-model will be presented. The

literature review will conclude by contextualizing our thesis in relation to previous research.

2.1. The Markets Efficiency and Ability to Find the Intrinsic Value

In the theory of finance, the EMH is often a cornerstone to most models and analyses. Under

efficient markets, any stock price should always equal the present value of its future expected

dividends, cash flow or residual income. The EMH is therefore based on the idea that the

market is always rational and values companies based on fundamentals, entailing that market

prices are always fair and reasonable (Fama, 1970). Accordingly, investors should not be able

to earn abnormal returns due to the unpredictability of prices i.e. the random walk, and the

competitive nature of a frictionless market. In this view, mispricing should not occur or

immediately be adjusted by sophisticated investors in the market (Malkiel, 2003). However,

this presumes that all information is freely available and directly reflected in the stock price,

which is not descriptive of capital markets in practice. Cutler et al. (1989) argue that

speculative components relative to the fundamentals play a significant role in explaining

stock prices. The result indicates that up to half of the variance in stock prices cannot be

explained by the fundamentals. Thus, the theoretical and empirical evidence of EMH has

been challenged during the years (Shleifer, 2000).
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From this view, behavioral finance has emerged which assumes that financial markets are

informationally inefficient. More specifically, behavioral finance has two building blocks,

cognitive psychology and the limits to arbitrage (Barberis & Thaler, 2003). Accordingly,

investors are prone to several cognitive biases which impact their ability to make optimal

investment decisions. Some examples are the overreaction hypothesis which entails that

investors have a short-term focus and overreact to the most recent financial information

(DeBondt & Thaler, 1987). Another cognitive bias is overconfidence which implies that

investors typically overestimate their ability to forecast and analyze data (Daniel, Hirshleifer

& Subramanyam, 1998). This gives rise to systematic behavior in the market, which in turn

affects stock prices (Barberis & Thaler, 2003). Further, the limits to arbitrage suggest

difficulties for rational investors to undo the drift in stock prices caused by less rational

investors. Thus, investors are not always fast at imposing stock prices toward fundamental

values, especially not when irrational investors are present in the market (Shleifer & Vishny,

1997). Therefore, behavioral finance suggests that sustained mispricing could be prevalent in

the market.

2.2. Types of Corporate Valuation Methods
There are many different available valuation methods for investors and analysts to choose

from when valuing companies. These methods can be categorized as either “sophisticated” or

“unsophisticated” valuation methods (Barker, 1999). “Unsophisticated” valuation methods

also referred to as the market-based approach is valuation using multiples such as the P/E

ratio for valuing equity or EV/EBIT to value a firm's enterprise value (Berk & DeMarzo,

2017). Many investors prefer multiples since it is simpler and does not require forecasting of

future cash flows. However, the market-based approach has several limitations. For instance,

it provides a relative valuation that is in relation to comparable firms. This implies that the

analysis is not anchored in the fundamentals of the firm's performance, instead, it assumes

that the market is efficient in setting prices for the comparables (Barker, 1999). Consequently,

this exercise becomes especially doubtful if firms are mispriced (Penman, 2003).

Accordingly, the theoretical literature favors “sophisticated”, which is based on the net

present value of the expected financial performance of multiple future periods (Barker, 1999;

Penman, 2003; Copeland, Koller & Murrin, 2000). The DDM is often regarded as the

simplest version of the available equity valuation models. It builds on the present value rule,
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i.e. the asset's intrinsic value is the present value of the expected future dividend discounted

at an appropriate discount rate (Damodaran, 2012). The two basic inputs in the general

dividend discount model are the expected dividend and the COE. The expected dividend is

based on assumptions about the future growth rate in earnings and the payout ratio. The

RIV-model is also popular and it originates from the DDM, but the focus has been shifted to

book values and earnings. Accordingly, the firm value equals the sum of its current book

value of owners’ equity and the present value of its future residual income. The most

important contribution, at least to the fundamental valuation research in academia is the

RIV-model presented by Ohlson (1995) and Feltham & Ohlson (1995), which led to a

reexamination of the relation between accounting numbers and firm value (Bernard, 1995).

2.2.1. Discounting for Valuation Purposes

The previously mentioned “sophisticated” valuation models rely on the concept of

discounting. The father of value investing, Benjamin Graham, chronicled a paradigm shift in

equity valuation following the great market crash in the 1930s, from an emphasis on

historical values to a focus on future earnings, i.e. discounting of future cash flow (Graham &

Dodd, 2009). Even though Graham saw and chronicled this shift, he as an investor still

focused on the historical perspective, i.e. the balance sheet. Warren Buffett, Graham’s

student, has on several occasions criticized his mentor for his focus on the balance sheet and

tangible book value and low emphasis on growth and the future of the company. Buffett is

instead keen on understanding and investing in companies with a competitive edge because

of the stability and continuity of the future cash flows from these companies (Pecaute &

Wrenn, 2017).

The early discount models were often subject to limitations; with only one term in the

expression and not regarding terminal values and steady state phases (Williams, 1938).

Later model iterations like the Gordon Model, which is still in use today, utilize a terminal

value that considers the value of the company after the forecasted period (Gordon, 1959).

With regards to the RIV-model, the projection of residual income is limited to a finite period,

and thus the model has been developed into several versions where a second term is

introduced i.e. the terminal value (Ohlson & Zhan, 1999). However, the explicit period’s

forecast of future payments to shareholders is still of utmost importance for the intrinsic value

calculation.
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2.2.2. Brief on Forecasting and its Accuracy

Most of the corporate valuation models today, including the RIV-model, require forecasting

to get the figures to discount. Additionally, forecasts make it possible to adapt to the

dynamics of industries and contingencies companies face. The forecasted period is often

called the explicit period and is typically the first term of many valuation models. Forecasting

is therefore a widespread and time-consuming practice, and studies have also shown that the

accuracy of these forecasts can extensively affect the profitability of stock recommendations

(Loh & Mian, 2006). However, the importance of the conceptual differences between

valuation models, such as the DCF-model and RIV-model, appears to be less significant than

their ability to assist in projecting future earnings and fundamentals (Dichev & Tang, 2009).

While equity analyst earnings forecasts are considered a valuable source of information for

investors, their accuracy is often limited. Some research found that the average error in

earnings per share (EPS) predictions can be up to 20% (Brown & Ball, 1967) and the average

error has grown over time (Dreman & Berry, 1995). Moreover, research indicate that analysts

tend to be optimistic rather than pessimistic in their predictions (Easton & Monahan, 2005).

2.3. Expectation Investing as a Solution to Inaccuracy of Forecasting

Understanding the expectations investing approach is useful for investors, especially when

considering forecasting inaccuracy and the findings from the field of behavioral finance.

Expectations investing takes the standpoint of what the current market price foretells of the

implicit market valuation, meaning that the market's expectations can be obtained without

forecasting (Rappaport & Mauboussin, 2003).

When forecasting a company's performance, analysts need to identify several operational

parameters such as the company’s revenue growth, margins and earnings (Rappaport &

Mauboussin, 2003). Expectations investing aims to illuminate the critical levels of these

operational parameters, like long-term growth in earnings (Nekrasov & Ogneva, 2011) or

“critical cash flow level” (Takács et al., 2019). These critical levels are extracted by

reverse-engineering a conventional valuation model, like a RIV-model, with assumptions

given by the market, such as price and cost of equity or through the company filings

(Rappaport & Mauboussin, 2003).
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There is solid proof that this approach is valid in order to understand the implied market

expectations (Takács et al., 2019). However, in the result presented by Easton and Monahan

(2005), the expectations some models provide do not correspond with the ex-post

observation, i.e. the market expectations do not actualize in reality (Nekrasov & Ogneva,

2011). Hence, it seems that either some models are better at predicting market expectations or

that the market expectations are unreasonable. Still, an investor can from this implied critical

level either determine the reasonableness of the levels, as the Tesla example in the

introduction illuminates, or identify potential revisions to the expectations. Rappaport and

Mauboussin (2003) suggest that investors should apply an “expectations infrastructure”

which entails looking at potential scenarios where the market's expectations are out of line

with the scenario. In this way, valuation and competitive strategy are incorporated into the

valuation process which is necessary to make a thoughtful analysis of a business. Entailing

that investors using an expectation investing framework still need to make a thorough

business analysis to make a well-founded investment decision, but are not required to come

to an exact figure for the estimate.

2.4. Reverse-Engineered Valuation Models

Expectations investing and reverse-engineered valuation models have primarily been used to

study analyst forecasting or market expectations, in terms of accuracy and implied

assumptions, as well as mispricing and subsequent market corrections. Worth noting is that

the models use different data and assumptions, with the main methodological difference

being the usage of either data from analyst forecasts or data provided by the company filings

and the market price or market capitalization. A summary of the previous reverse valuation

models included in the literature review is presented in Table 1.

2.4.1. Using Reverse-Engineered Models to Calculate Market Accuracy

The pioneering research article on reverse-engineered valuation models was conducted by

Easton et al. (2002), who developed a reverse RIV-model and examined the long-term growth

rate and implied COE for a portfolio of companies based on accounting data, market prices

and four years consensus forecast. The author found that the equity risk premium was higher

compared to the result from previous studies. What is unique with this study is that no

assumptions are made regarding the growth rate in the residual income after the forecast
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period, rather the model estimates the price-implied growth rate. Albeit, the model was based

on forecast data and does not therefore completely encapsulate the market expectations

because analysts' data has a significant impact on the intrinsic value calculation. Thus, the

model examines a combination of forecaster implications and market implications, and there

is also a natural mix between the two since analysts have a substantial indirect impact on the

market. Moreover, the assumptions and formation of the study are one of its main limitations.

For instance, the length of the explicit period is assumed to be only four years and no

adjustments for possible biases in the forecast data are incorporated. Thus, aligned with the

view of the authors, the results should be interpreted with caution (Easton et al., 2002).

A later study conducted to examine the accuracy of the Easton et al. (2002) model and six

other models, found that neither of the seven tested models yielded accuracy sufficient to

have predictive power (Easton & Monahan, 2005). The study determined accuracy by

comparing model estimates and ex-post observations. However, worth noting is that these

models had several limitations with regard to the assumptions such as relying on a short

explicit period. Moreover, later studies also show that the underlying assumptions and the

source of data have a significant impact which could be an additional reason for the result

presented by Easton and Monahan (2005). Accordingly, models that consider market

estimations and observed earnings exhibit greater accuracy than those relying on analyst

forecasts or target price; “Our paper suggests that methods based on realized earnings rather

than earnings forecasts avoid the effect of bias in analysts’ forecasts” (Easton & Sommers,

2007, p. 1013). The study by Easton and Sommers (2007) also suggests that analysts are

biased toward optimism, which several other articles have found (Koller, Raj & Saxena,

2013; Easton & Monahan, 2005), at 2,84% in comparison to the equity risk premium of 3%.

This suggests that relying on a forecasted outlook would remove the equity risk premium

almost completely (Easton & Sommers, 2007).

Later studies use more relaxed assumptions and therefore become more accurate in the result

due to improved adjustments to different settings. Nekrasov and Ogneva (2011) also

investigate COE, but this study explores individual companies and can thus incorporate the

firms’ long-term growth as implied by data (Nekrasov & Ogneva, 2011). The model is

therefore more flexible because it allows for consideration of firm-specific risks and outlook.

These considerations are important both in the view that market participants and analysts
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incorporate them in their analysis, thus making the implied COE more reflective of the

market expectations. Given the fact that companies face different risks and outlooks, the

implied COE will be more adjacent to the realized COE. The model estimates in Nekrasov

and Ogneva (2011) was found to have accurate estimations in relation to the ex-post

observations implying improved performance in comparison to the original Easton et al.

(2002) model.

The most advanced model uses analyst target price and EPS expectations to examine up to

3012 possible combinations of COE, long-term ROE, and long-term growth in the residual

income model (Fitzgerald, Gray, Hall & Jeyaraj, 2013). Fitzgerald et al. (2013) do not look at

the parameters implied by the market price but rather implied by the analyst target price and

therefore diverging from the aforementioned models. This unconstrained approach uses a

ten-year explicit period after which the firms are assumed to enter steady state. Thus, one

limitation of this model is that it relies on analyst assumptions rather than the market's

assumptions. In addition, there are three unknown parameters, resulting in a model with high

complexity. However, in general, the model offers the most leeway and is closest to forecast

estimates.

The reason for the difference in accuracy between the models, where accuracy is defined as a

measure of the delta between model estimates and realized outcomes, has also been discussed

in previous literature. Easton and Monahan (2005) put forward a theoretical framework for

inaccuracy in expectations. They argued that the realized returns are equal to the expected

return in addition to “surprise news” on cash flow and discount rate, meaning news after the

fact and therefore not available as of the application of the model. Our interpretation of this

explanation is the belief that markets or analysts have as a starting point reasonable

expectations but due to the opaqueness of the future, revisions to the expectations have to be

made on the basis of new information. Fitzgerald et al. (2013) argue that this is not the case

and say that the reason why the expected equity risk premium of other models is 2-4% while

the historic returns are 6%, is due to methodical reasons. They put forward that it is more

consistent not to mix the market's expectations and forecasters' expectations, which is why

they opt for using analyst target price rather than market price when the models are also using

analyst forecast.
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2.4.2. Applying Reverse-Engineered Models to Identify Mispricing
Previous studies have also utilized the reverse-engineered DCF-models in various ways to

identify mispricing. Cogliati et al. (2008) investigate initial public offering (IPO) pricing by

measuring growth rates implied in the offer price. The model solves for the implied growth

rates of free cash flows over a period of five years, which is the cash flow needed for the

implied IPO price. When comparing the ex-ante analyst targets with the ex-post realizations

of free cash flows, it was found that the median IPO firm was overvalued at the offering by

74% (Cogliati et al., 2008).

French and Javakhadze (2013) further argue that investors are not only exposed to the

quantifiable risk that can be identified through traditional asset pricing models but also

“unpriced risk”, which is in all essence mispricing, caused by systematic investor biases

which market practitioners are not compensated for. Thus, suggesting that much of the

information impounded into stock prices are based on assumptions that are not always

rational. The authors identify that most stocks have unpriced risk, rather the question is how

large amounts of subjective information the current stock price represents. In the study, a

reverse-engineered DCF-model is used to solve for the implied revenue growth that is needed

to justify the current stock price. Based on the implied growth rate and the historical

distribution, a probability approach is applied to quantify the unpriced risk for a portfolio.

Hence, a low probability occurs when the implied revenue growth appears to be far out of

reach compared to the firm's historical revenue growth. The authors argue that a larger

amount of the information interpreted into the price thereby is subjective and thus not

quantifiable by known risk factors. Accordingly, the unpriced risk is higher among

“low-probability” stocks, i.e. overvalued stocks, compared to “high-probability” stocks, i.e.

undervalued stocks (French & Javakhadze, 2013).

Takács et al. (2019) further develop the reverse DCF-model to identify mispricing in a

post-crisis era by investigating 1001 US companies divided by the industry under the period

2010-2017. The authors emphasize that the former reverse DCF-model presented by Cogliati

et al. (2008) and the latter by French and Javakhadze (2013) is based on perpetuity assuming

continuous growth of cash flows at the growth rate. However, this assumption is rarely

realistic, and thus Takács et al. (2019) apply a two-stage model, where growth is only

assumed for a finite period, which is then increased by the value of the period thereafter
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referred to as the terminal value. Further, the authors introduce the concept of "critical cash

flow" which is defined as the required cash flow given the current market capitalization.

Thus, the “critical cash flow” can be determined by using a reverse DCF-model since the

market capitalization, required rate of return, and growth rate are all known variables at any

given time. In terms of practical implications, the model aims to identify pricing errors, a

concept that is defined as the difference between the “critical cash flow ratio” identified by

the model and the actual cash flow ratio being observed. Hence, a positive pricing error refers

to an overvaluation of the stock, while a negative pricing error refers to an undervaluation.

Several of the studies also discussed the market's corrections to mispricing. Cogliati et al.

(2008) found that there is a negative reaction in the stock performance when cash flows are

lower than expected, implying that analysts mispricing due to forecast errors impacts

investors' returns. In the study by Takács et al. (2019), the authors conduct further analysis of

pricing errors and their relation to market corrections. The result shows that stocks were

generally undervalued in the period 2010-2017, since the ex-post cash flow was generally

better than expected by investors, consistent among all industries. Further, the market

correction mechanism worked with an average correction time of two years and prevented

sustained trends of overvaluation or undervaluation. Considering these findings, investors can

utilize reverse-engineered valuation models to identify and exploit irrational pricing of

equities.

2.5. Contributions to Literature and Hypothesis

To our best knowledge, this is the first reverse RIV-model investigating the market's

expectations on ROE. Prior research on the reverse RIV-model has been conducted to

determine and improve the valuation estimates on for example the COE or the long-term

growth rate (Easton et al., 2002; Nekrasov & Ogneva, 2011). Moreover, the study by Takács

et al. (2019) shared our objective to investigate the reasonableness of the market valuation

which they have achieved by identifying pricing errors and market corrections. However, our

study differs since the model builds on the theory of the RIV rather than the DCF-model,

implying that the focus is devoted to ROE instead of cash flows.

There are several advantages of focusing on ROE instead of “critical cash flow”. The

foremost reason is that ROE is a more comprehensive measure of a company’s performance
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as it considers two out of three company statements, namely the income statement and

balance sheet, while cash flow only considers the cash flow statement. Furthermore, ROE is a

more acclaimed measure in investing spheres. The main differentiating trait is that we will

investigate the possibility of creating a ratio that can on an ex-ante, before the fact, determine

the reasonableness of market expectations of the future. Accordingly, our study presents a

novel application of the reverse RIV-model and a parameter that can be used by investors to

identify investment opportunities more efficiently.

Based on our literature review, we have formulated a hypothesis for the first subquestion of

our research: Did the market accurately predict the performance of equities between 2011 and

2016? Our hypothesis suggests that the market had inaccurate expectations during this period,

as indicated by the previous studies that used reverse-engineered valuation models.

Furthermore, we propose that it is feasible to develop a parameter that can assess the

reasonableness of the market's future expectations. This parameter will be instrumental in

addressing our second research question: Can we create an accurate prospective parameter to

evaluate the reasonableness of the market's future expectations?
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Table 1: Summary of Previous Reverse-Engineered Valuation Models

Author(s) Model Investigates Assumptions Main Findings

Easton et al. (2002) Reverse RIV-model COE and long-term growth
rate

Four year explicit period of
analyst forecast

The equity risk premium was higher
compared to the result from previous
studies

Cogliati et al.

(2008)

Reverse DCF-model Growth rates of free cash
flows over a five year
period

Constant steady state
growth rate at the horizon

The median IPO firm is overvalued at the
offering by 74%. Subsequent negative
market reactions to post-IPO disclosure of
cash flows lower than expected is evident

Nekrasov and

Ogneva (2011)

Reverse RIV-model Fim specific COE and
long-term growth in
earnings

Four years analyst forecast,
testing the model with both
unadjusted and adjusted
analyst forecasts

The COE measure is significant positively
associated with future realized returns
(future realized earnings growth)

French and

Javakhadze (2013)

Reverse DCF-model “Unpriced risk”
and market returns from
“high probability” vs “low
probability” portfolios

Two-stage model, where
firms enter steady state after
year 10

Investing in “high-probability” stocks
produces abnormal returns with lower
total risk since these firms are more likely
to achieve their required revenue growth

Fitzgerald et al.

(2013)

Reverse RIV-model 3 012 possible combinations
of COE, long-term ROE,
and long-term growth

Analyst target price and
EPS expectations, ten year
explicit period then firms
are assumed to enter steady
state

The estimates of the equity risk premium
is 5,3% which is substantially higher
compared to earlier estimates

Takács et al.
(2019)

Reverse DCF-model Required growth in “critical
cash flows” and identifying
mispricing in a post crisis
era

Two-stage model, where
growth is only assumed for
a finite period

Stocks were generally undervalued in the
period 2010-2017, the ex-post cash flow
was better than expected by investors,
consistent among all industries

Notes: Table 1 summarizes the reverse-engineered valuation models from the literature review, published during the years 2002-2019. The

table also specifies the authors, the model applied, what each model investigates, important assumptions, and the main findings.

3. Theoretical Framework
Chapter 3 presents the concept of the RIV-model and its current application by market

practitioners. Further, the arguments for choosing the RIV-model and more specifically ROE

as the selected output is presented.

3.1. The Concept of the RIV-Model

The RIV-model states that the market value of the firm’s equity equals its book value plus the

present value of its expected future residual income. Hence, the residual income during the

explicit period can be defined as ROE less the equity charge. A common approach is to

divide the RIV-model into two stages, where the second term in the expression is the terminal
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value. The terminal value is the estimated value of an asset projected at a future point when

the firm is expected to enter a steady state and can be a substantial part of the intrinsic value

(Ohlson & Zhan, 1999). Consequently, the accuracy of the terminal value calculation thereby

significantly affects the overall accuracy. Two characteristics should be fulfilled for a

company to be in steady state. Firstly, the company should grow at a constant rate by

reinvesting a constant proportion of its operating profits into the business each year.

Secondly, the company should earn a constant rate of return on both existing capital and new

capital invested. In practice, analysts tend to assume that a company enters steady state after

10 to 15 years, but adjustments are made on a company basis (Koller, Goedhart & Wessels,

2005). The model can be specified as the following, where the first term is the discounting of

the explicit period and the second term is the terminal value.

Equation 1: RIV-model

● v0 = Value year 0, time of applying

the model

● BE0 = Book value of equity year 0

● ROE = Return on equity

● rE = Cost of equity

● BEt = Book value at time t

● t = Time as full year period

● N = End of explicit period

● gSS = Growth rate in steady state

The method is applied by market practitioners to determine the intrinsic value of a company

or stock, which can then be compared to its current market price to determine whether it is

undervalued, overvalued, or at fair value.

3.2. Arguments for the Relevance of the RIV-Model and ROE

The RIV-model allows for the examination of ROE, which is defined as the net income

divided by the opening value of owners’ equity (Berk & DeMarzo, 2017). ROE thereby

combines the income statement i.e. net income with the balance sheet i.e. equity. The ratio is

also perceived as the primary financial measure and is a fundamental component in the

esteemed “DuPont” system, which summarizes profitability, operating and financing ratios
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(Penman, 1991). Accordingly, ROE is conceptually strong and well-known by investors,

implying that the relevance of the analysis increases.

The characteristics of ROE have also been explored extensively, and the results from several

studies indicate that historical ROE is useful to predict future changes in earnings. Moreover,

the current levels of ROE have indicative power of future ROE levels (Penman, 1991;

Freeman, Ohlson & Penman, 1982). Further, a large number of studies have quantified that

ROE tends to revert to the mean over time. In addition, Fama and French (2000) identify that

the further away ROE is from the mean in any direction, the faster the mean reversion occurs.

These characteristics make ROE suitable for comparing companies' performance over time

and especially investigating averages.

4. Method
This chapter will start with a brief introduction to the reverse RIV-model. The model inputs

and the assumptions are then presented to the reader. Thereafter follows a more detailed

description of how the model has been operationalized. The chapter will be concluded with a

presentation of the accuracy parameter (AP) and reasonableness parameter (RP), where the

former is used to evaluate the accuracy of the model output, and the latter is used to identify

the reasonableness of the market expectations.

4.1. Model Specification

This thesis applies the RIV-model presented above and the concept of reverse engineering to

solve for the implied ROE needed to justify the stock price at the valuation date, similar to

how an internal rate of return model (IRR) works. In order to solve for the implied ROE it

needs to be the only unknown variable, meaning the other variables in the expression are

known. The calculations and assumptions for the other variables besides ROE are presented

below.

Note that due to this being an academic study that has studied up to 250 companies over ten

industries and five years yielding over 1 500 data rows (companies - years), we have adopted

a more relaxed approach than an investor should do when analyzing an individual company

or industry with the model. An investor should have a less standardized practice and more
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firm endogenous assumptions regarding for example the pay-out ratio as well as the other

assumptions stated below, in order to yield the most accurate results of the model.

4.2. Calculations and Assumptions of Variables Besides ROE

4.2.1. Cost of Equity

In our model, the cost of equity is applied as the discount rate. To determine the firm-specific

cost of equity, we apply the CAPM formula which was introduced by Sharpe (1964) and

Lintner (1965). The formula is one of the most frequently used in the market, therefore we

argue that CAPM is reasonable to apply when determining the E(rE ) estimates. CAPM

outlines the relationship between risk and expected return for a given stock, where the

fundamental principle is that investors should be compensated for both the time value of

money and the additional risk by investing in the stock. It consists of the risk-free rate (rf), the

company's beta value (βE), and the expected market risk premium (E(rm) - rf). We use the

U.S.10-year treasury bill as a proxy for the risk-free rate (rf), since the sample consists of

firms from the Standard & Poor’s (S&P) 500 index. This is also the return an investor can

receive from a risk-free investment. The additional risk investors take on is displayed by the

remaining part of the expression, where a firm's beta value (βE) is multiplied by the expected

market risk premium (E(rm) - rf). A stock's beta value is thus the systematic risk, which is the

volatility in relation to the overall market (Berk & DeMarzo, 2017). The formula is presented

in Equation 2.

Equation 2: CAPM formula

E(rE) = rf + βE (E(rm) - rf)

● E(rE ) = Appropriate discount rate

for equity according to CAPM

● rf = Risk-free rate (U.S. 10-Year

treasury yield)

● E(rm) = Expected return to the

market portfolio

● βE = Beta value, i.e. systematic or

undiversifiable risk
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4.2.2. Terminal Value
The reverse RIV-model requires an assumption as to when the company enters a steady state.

The steady state implies that the value driver, i.e. residual income should grow at a constant

rate. We have determined the explicit period to be 10 years for all companies supported by

Koller et al. (2005) and due to a lack of information on firm or industry-specific steady state

assumptions. Thereby, assuming that all companies in the sample, irrespective of their

business cycle phase will have entered a steady state by that time.

4.2.3. Terminal Growth Rate

In the perpetuity formula, the cost of capital (rE) and the growth rate (g) in the terminal value

expression is constant forever. Given the fact that the stable growth rate is constant, there are

several constraints for how high the terminal growth rate can be. No firm can grow at a rate

higher than the growth rate of the economy in the long-term, meaning that the constant

growth rate cannot exceed the overall growth rate of the economy (Damodaran, 2012). Thus,

based on the GDP growth and the historical average rate of inflation, a reasonable assumption

is to apply 3% in the model (Nekrasov & Ogneva, 2011).

4.2.4. Clean Surplus Relation

The clean surplus relation implies that any change in the book value of owners’ equity can be

explained by net income, dividends or capital contributions (Feltham & Ohlson, 1995). In

order to incorporate the clean surplus relation in the model, we calculated the retained

earnings percentage relationship to the book value at the time the model was applied.

Subsequently, we used this relationship as a proxy for the growth in book value per year for

the explicit period, meaning if the retained earnings were 10% of book value we assumed a

10% growth in the book value each subsequent year. Retained earnings were calculated by

deducting dividends paid (determined by the average pay-out ratio between 2009 and 2019)

from the year's earnings.

4.2.5 Application of the Model

The reverse RIV-model calculates the residual income for each year in the explicit period and

the terminal value after the tenth year. It then discounts these values based on CAPM as a

discount rate in order to get the present value. The share price was deducted in order to get

23



the net present value, which is the total of the present values minus the cost of the investment;

the share price. In order to find the market expectations of ROE through the model we used

the goal-seek function in Microsoft Excel (other tools can be used in other programs), which

tries different levels of ROE to find where the net present value is zero or in other terms when

the price of the equity equals the present value of residual income and the terminal value. In

many ways, our model is similar to an IRR model because both try to find where the net

present value is zero for the factor of the value expression (RIV or DCF). The main

difference is that our model finds the required ROE while IRR finds the required rE.

4.3. Creation of Accuracy Parameter and Reasonableness Parameter

In order to investigate if our model can be used to determine the reasonableness of the

market's expectations of ROE, we have constructed two parameters. AP considers the model

in relation to the observed performance after the valuation date and is a proxy for the

accuracy of the market's expectations. RP considers the observed performance available at

the valuation date and is a proxy for the reasonableness of the expectations.

4.3.1. Accuracy Parameter

In order to observe if the market has accurate expectations we use a similar definition as

Takács et al. (2019) used for “mispricing”. The authors calculated mispricing by subtracting

the observed cash flow one year after the application of the model from the estimates of

“critical cash flow”, suggesting that when the difference is equal to zero the market is

completely rational or accurate in its estimate1. Our parameter uses a similar expression with

the difference being the length of the period as we look at three-year averages instead of just

one year. The rationale for looking at a three-year average of ex-post ROE instead of only

one year as done by Takács et al. (2019), is that year-specific fluctuations can be avoided.

This will yield how accurate the market expectations were in relation to what actually

happened. One clear limitation of comparing a model estimate with data points after the fact

is the so-called “surprise news” (Easton & Monahan, 2005), i.e. information about the

earnings and discount rate after the fact, which of course should affect the valuation of the

company. However, it is not possible to get away from this conundrum because investing

1 In this text we use the markets accuracy, reasonableness and valuation synonymous as they can all explain
inefficiency and irrationality of the markets, because an inaccurate market is also unreasonable and has not a
correct valuation.
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judgments will always be made on an ex-ante basis (before the fact), thus dealing with

probabilities and not certainties. Figure 1 illustrates how the parameter works on a timeline

and its mathematical expression.

4.3.2. Reasonableness Parameter

In order for market expectations to be relevant for investors or researchers it has to give

actionable information. The logical choice is to put the expectations in relation to what is

known and observable at the time of analysis, which is the historical ROE. A parameter is

therefore created that examines the difference between the market expectations and the

three-year average historical performance. Using historical data from the preceding three

years decreases the risk of applying outdated values of ROE that no longer are a good

representation of the firm's current and future ROE. The mathematical expression and

illustration RP can be seen below in Figure 2:
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If RP is greater than zero, we consider market expectations unreasonable; if it is equal to or

below zero, we deem them reasonable. We expect this to be true in general, albeit for some

firms it is not unreasonable for the market to have higher return expectations than the

company's previous performance due to firm-specific benign circumstances. However, the

opposite might be true as well. Thus, the reasonableness parameter should not be the sole

criterion for analyzing or making judgments on equity valuation, but a part of a myriad of

information investors consider when making the appreciation of the appropriate value of the

equity.

4.4 Measurement Variable for Presenting Changes in AP and RP

The result of changes in the value of AP and RP will be presented in basis points (BP) which

is a commonly used unit of measurement in the field of finance. It describes the rate of

change in the value of for example a stock or index. One BP equals 0,01% and by using BP
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instead of percentage, the ambiguity with regards to if the change is absolute or relative is

eliminated (Investopedia, 2022).

5. Data Collection
The data collection chapter gives the reader an overview of the sample studied. The sample

selection is presented and the basis for the exclusion of data, followed by information about

the data gathering.

5.1. Sample Selection and Exclusion of Data
We have applied the model and gathered data from companies in the following S&P industry

indexes.

● S&P Health Care Select Sector

(XLV)

● S&P Consumer Discretionary

Select Sector (XLY)

● S&P Consumer Staples Select

Sector (XLP)

● S&P Energy Select Sector (XLE)

● S&P Financial Select Sector (XLF)

● S&P Industrial Select Sector (XLI)

● S&P Materials Select Sector

(XLB)

● S&P Real Estate Select Sector

(XLRE)

● S&P Technology Select Sector

(XLK)

● S&P Utilities Select Sector (XLU)

The analysis is conducted on the index constituents from 2011 to 2016. The period was

selected in order to limit the effect of the financial crisis in 2008 and the COVID-19

pandemic in 2020. The selected period pertains to RP which will use data from 2009, three

years prior to the initial application, and AP which incorporates data from 2019, three years

after the last application of the model.

The potential sample size for our six years study period is 3 000 company-years because S&P

500 index has, as the name suggests, 500 constituents at each given time. However, about

half of the constituents of S&P 500 companies needed to be excluded each year because of

either lack of sufficient data; beta values, earnings data, or share price. In addition, companies

with negative ROE on the year applying the model were also excluded since the model

requires positive implicit ROE to be informative. Some companies also yielded extreme RP
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and AP figures due to extreme variance in ROE in the sample period due to perhaps changes

in accounting standards or merger and acquisition activities. These observations were also

ousted from the final sample. Moreover, the whole S&P Communication Services Select

Sector (XLC) was excluded due to the low count of applicable companies, the highest

number being six companies. The final sample can be found in Appendix 1 and Appendix 3.

5.2. Gathering of Data for the Model

The accounting data; earnings, book value, and pay-out ratio, are gathered from S&P Capital

IQ on a full-year basis. The stock price information is also gathered from Capital IQ based on

the original filing date of the full-year report in order for the report information to be

reflected in the share price. The company's beta value in the CAPM formula is gathered from

the Wharton Research Data Service Beta Suite dataset on the month of the original filing of

the full-year report. The risk-free rate is based on the US 10-year Treasury yield based on the

month of the original filing date. We chose an expected market return of 9% used in the

CAPM formula (Berk & DeMarzo, 2017). This entailed a market risk premium, the premium

attributed to equity holders for taking risk, landed between the interval of 5,2% to 8,6%

during the period which is close to the historical range (Chabi-Yo & Loudis​​​​, 2020).

6. Empirical Results
In our study we have applied our model in two different timespans, the first analyzing market

expectations between 2011 to 2016, and the second for 2022. This chapter presents the results

from both studies starting with a descriptive analysis of ROE, AP, and RP for the first

timespan. Further, the aggregated data of the accuracy of the market's expectation, i.e., the

average AP for the sample and each respective industry will be presented. Thereafter, the

correlation between RP and AP is shown. Lastly, the result from the 2022 study is presented.

6.1. Original Study Conducted Between the Years 2011 to 2016
In the first study there were 1 437 observations, company-years, divided between ten

industries and six years. Disclosure of the tickers for all companies and years is presented in

Appendix 1. Due to the limitations of data from S&P, the following results will be based on

equal weights of the constituents, though they have different weights in the S&P 500 index.
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There was a significant difference between the years with regards to for example max of

model estimates of ROE and standard deviation. In 2011, the lowest max estimate of ROE

and also the lowest standard deviation of ROE were observed. Moreover, observing the max

values for ROE estimates, 2011 had by far the lowest estimate at 101,5%, while the highest

estimate is in 2015 at 227% (Appendix 2). However, the average model estimate of ROE

does not diverge significantly between the years, albeit a gain in estimates from 2011 to 2014

and then a slight decrease. Furthermore, the average ROE between industries exhibited a

range from 7,3% for Utilities to 26,7% for Real Estate.
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6.1.1. Aggregate Data of Pricing Error

The first subsection of our research question is: Did the market have accurate expectations of

equities performance between the years 2011 to 2016? Since AP is the delta between the

market estimates of ROE and the actual ROE observed three years after the estimation date, it

encloses the market error of expectations of ROE. As previously mentioned this is a similar

definition Takács et al. (2019) had for its calculation of mispricing. Thus, we have formulated

the following hypothesis test to see if the market's expectations are accurate or not.

H0: AP = 0

H1: AP ≠ 0
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The aggregated data shows that AP was significantly higher than 0 for all years with an

average of 299 basis points (BP), indicating the market was optimistic in its estimates.

However, there were some divergences between industries where Consumer Staple was the

only industry with an average negative AP at -1 440 BP and Energy had the highest average

AP at 1 627 BP. Both the Consumer Staple and Energy sector had a standard deviation below

the average standard deviation for the sample. Moreover, the result also shows that the
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Materials, Real Estate and Utilities sectors had an AP of 0 during 2016. Thus, the data is to

some small extent ambiguous as to whether the market had accurate expectations or not.

However, the aggregated data distinctly prove that the market estimates do not equal 0,

therefore the null hypothesis can be rejected.

Worth noting is that AP cannot be interpreted as an exact estimation for overvaluation or

undervaluation in terms of price, since the price is not considered when calculating AP.

However, AP can be used to observe the relative valuation, meaning an AP value of 500 BP

is considered more overvalued than an AP value of 100 BP. The relative overvaluation

increased consistently between 2011 to 2014 but had a significant correction between 2015

and 2016, as AP went from 541 BP in 2015 to 31 BP in 2016, which also is the lowest

observation at the aggregated level.

6.1.2. Predictive Information RP
Proving that RP is a relevant parameter to determine the reasonableness of the expectations

on an ex-ante basis, is not as clear-cut as investigating the accuracy of market expectations

after the fact. However, if considering AP a proxy for the accuracy of market expectations,

the correlation between dito and RP can be used to determine the correlation between proven

accuracy, i.e. AP and predictive accuracy, i.e. RP. If the correlation is significant, which we

determine to be at a 5% significance level in accordance with praxis in academia (Aidley,

2018), the relationship is considered strong enough to infer that RP has relevant predictive

information on the reasonableness of the market's expectations. Accordingly, the hypothesis

test is formulated as follows:

H0: corr(AP, RP) = insignificant

H1: corr(AP, RP) = significant

To test the hypothesis, a two-tailed Pearson bivariate correlation test2 is performed. The

results conclude that there is a significant correlation of 74,2% for the total sample between

AP and RP. Moreover, as observable the correlation ranges between 46,0% for Utilities to

91,6% for Real Estate, albeit, all industries had significant correlation. Thus, the null

2 Pearson correlation measures linear relationship strength between two continuous variables in percentage, with -100%
indicating perfect negative correlation and 100% indicating perfect positive correlation.
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hypothesis can be rejected which indicates that RP is an ex-ante parameter that contains

predictive information of the market's reasonableness.

Oculary a comparison between AP and RP on a graph shows a strong resemblance between

RP and AP, as both AP and RP had a similar increase in the early years and a significant

correction between 2015 and 2016. The average AP for the sample was 299 BP compared to

305 BP for RP. Contrary to the result from AP, no industry had 0 BP for RP, albeit the

Industrial sector had RP closest to 0 with RP of 96 BP. Moreover, Consumer Staple has by far

the lowest RP, consistent with the result for the AP. As to the highest observations, the Real

Estate sector had the highest RP of 1 281 BP. These outliers compared to the other industries

both had a standard deviation below the average for the whole sample, as the outliers for AP

also did.
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6.2. Analysis of Current Market Expectations Through a 2022 Study
Having now established that RP contains predictive information of the market's expectations,

it is possible to analyze the current market expectations based on the latest S&P 500

constituents with financial figures from the latest fillings, i.e. the 2022 full year report. From

this, RP can be calculated and the current reasonableness of the market expectations can be

derived. In order to conduct the study, some slight adjustments to the original methodology
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have to be made due to limitations in the availability of the data. The company beta data from

Wharton Research Data Service Beta Suite is only available until December 2022. Therefore

an altercation with our original model had to be made concerning the CAPM calculation.

When calculating CAPM in the study between 2011 to 2016, the model used monthly beta

and risk-free rate data as of the month of the original filing of the full-year report. However,

since many of the companies in the study had their original filing after December 2022, the

beta value and risk-free rate used in the CAPM formula were the last available data from the

data sources, i.e. December 2022.

The final sample ended with 366 companies, ranging from 18 in the Energy sector to 58 in

the Financial sector. Meaning that 26,8%, or 134 observations from the total 500 potential

observations needed to be excluded, the exclusion was made on the same basis as the original

study. The sample tickers are provided in Appendix 3.
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The average RP was 188 BP compared to 305 BP in the original study from 2011 to 2016,

which indicates that the market now has more reasonable expectations. Albeit, the market

still has optimistic expectations as RP is positive. Interestingly, the model estimates do not

differ significantly between the studies, with 18,2% and 18,3% ROE estimates for the

original and 2022 study respectively. This indicates that the market expects companies to

perform slightly better in terms of ROE in later years.

With regards to the industry-specific insights Consumer Staple still has the lowest RP at -651

BP, although it has substantially increased from -1 432 BP in the original study. The

Financial, Industrial and Materials sector also have a negative RP, which is a significant

difference from the original study. The Energy sector had the highest relative valuation at an

RP of 1 660 BP in 2022 and also the highest proven overvaluation in the original study, with

the highest AP in four out of six years.

7. Discussion of Results and Limitations
Entering the discussion on whether markets are efficient or not is always a difficult and

paradoxical feat. Most models, including ours, rely on EMH in that it assumes that the market

price equals the fundamental value of the equity. In order to investigate the efficiency of

markets its underlying assumption needs to be adopted. However, as several previous studies

have shown, the market tends to be inaccurate in its estimates (Takács et al., 2019). The

inaccuracy can, according to behavioral finance, stem from the fact that other speculative

components such as cognitive biases are incorporated into the share price (DeBondt &

Thaler, 1987). Overconfidence is one example that suggests that investors tend to

overestimate their forecast and valuation skills (Daniel et al., 1998). Furthermore, the limits

to arbitrage also suggest difficulties for rational investors to reverse the deviation in stock

prices caused by less rational investors (Shleifer & Vishny, 1997). Accordingly, we were not

surprised to find that the market was on average inaccurate in estimates. The observations in

2016 for Materials, Real Estate and Utilities with an AP of 0 can be seen as exceptions to the

notion that the market is inefficient.
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Since the price is the market's calibrating tool3 to adjust its estimations, one could infer that

inaccuracy in reality also is a form of mispricing as Takács et al. (2019) argue, and

subsequently is an inefficiency. We think this is a valid logic, however, one could also argue

that the market should be awarded some degrees of freedom in its prediction, due to for

example the existence of “surprise news” as Easton and Monahan (2005) mentions. In

addition, proponents of the rationality of the market would also point to the fact that the S&P

500 increased 75,2%, or a 9,9% compound annual growth rate between 2011 to 2016 (S&P

500, 2023), at the same time when the AP was consistently above 0 BP. Accordingly, posing

a paradox as AP would rather indicate a price decrease that would calibrate the estimations to

a more accurate level. These are valid objections to the notion of mispricing, but we would

argue that AP and RP can be used as indications of proven and predictive overvaluation and

undervaluation. The market can’t consistently have unreasonable or over-optimistic

expectations since the market will eventually correct itself. Furthermore, the sample period

was explicitly chosen to avoid the market crashes of 2008 and 2020, meaning the whole

market cycle of booms and busts was not analyzed, only the beginning boom period.

Moreover, the observed downturn in AP between 2015 and 2016 to a clearly more reasonable

level of AP, coincided with two minor market downturns in 2015 (Investopedia, 2021)

indicating that the market needed to correct its over-optimism. Lastly, when analyzing the

latest financial figures available, which incorporated figures from the crash of 2020 and its

fallout in the figures for 2021 and 2022, a substantial decrease of RP compared to the original

study was observed.

Noteworthy is that the implications of mispricing differ from our foremost reference study,

Takács et al. (2019), which ascertained an undervaluation of the market for almost the same

period (the years 2010 to 2017 compared to our sample period between 2011 to 2016). The

three main notable differences between our studies are firstly the company sample, as they

focused on a larger sample size, and the model used to extract the market expectations.

Secondly, they had a shorter frame for calculating mispricing, with only one year ahead

which implies a higher risk for year-specific fluctuations. Thirdly, we did not have the exact

same assumption of the discount rate, etc, which clearly affects the results, and our inferences

are therefore contingent on our assumption. However, well-founded as we argued in the

3 The price is a calibration tool for the market because when the price is decreased so are the required
expectations of the operational parameter, like ROE, ceteris paribus.
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method section. We see this as a limitation of equity valuation models as a whole because

they are entirely contingent on the assumptions made. The notion of a fundamental or

intrinsic value can only exist on a theoretical level, as when applying a model to a real

situation the noise and inconsistency of the world is uncovered. However, because reverse

models remove the need for forecasting one level of complexity and room for error is

removed, which should yield more accurate estimations.

The results would also indicate a significant difference in valuation between industries.

Consumer Staple, consisting of companies like Procter & Gamble and the Coca-Cola

Company, is indicated to be undervalued by RP and is proven to be undervalued by AP

during 2011 to 2016. Additionally, Consumer Staple is currently the most undervalued

industry based on the result of the 2022 study. Moreover, the industry also has a high

correlation between RP and AP, indicating that the current RP figures are reliable. Therefore

our study indicates that Consumer Staple is an unpopular industry in the market, which is

further accentuated by the price performance of the sector over the previous 10 years (Figure

10). The sector has only increased 84%, which is not a substantial gain compared to the

Consumer Discretionary sector with an increase of 131%. Moreover, the industry constantly

had a standard deviation below the average for the whole sample, which speaks to the notion

that it's the industry that is unpopular in the market and not just pulled down by individual

outlier constituents. A practical implication for a value investor from these findings is that the

Consumer Staple sector consists of attractive investment opportunities. Moreover, Berkshire

Hathaway, Buffett's investment firm, has significant positions in both Procter & Gamble and

The Coca-Cola Company which further corroborate our notion of the practical implications

(Berkshire Hathaway Inc, 2023).

The price-performance in conjunction with AP and RP indicates that the Energy sector has

seen a substantial decrease in operating performance. Price performance over the last 10

years is also the lowest for the Energy sector, while at the same time, it has the highest AP in

the original study and the highest RP in the 2022 study. Hence, since the relatively high AP

can’t be explained by a relative price increase, we can deduce that relatively poor operational

performance in ROE is the cause.
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8. Conclusion and Future Research
In this study, we could find support for both our hypotheses. Firstly, the market did not have

accurate expectations of the ROE performance for the equities in our sample. Secondly, RP

has predictive information and is therefore a useful parameter for market participants and
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managers. Therefore, the answer to this thesis research question; “Can a reverse-engineered

model be applied to assess the reasonableness of market prices for investment purposes?”, is

affirmative. Through a reverse-engineered RIV-model, we have been able to establish that the

market had inaccurate estimates of ROE during all years studied, with three exceptions on the

industry level, and we could establish the relevance of the RP which can be used by investors

to find and reject investment. These findings can have significant positive practical

implications for market participants that choose to adopt our, or similar models, in their effort

to find profit in the equity market.

For future research, we have acknowledged several interesting areas. Firstly, we suggest

researchers investigate the potential reasons for the difference in conclusion between our

study and the study by Takács et al. (2019). The two main reasons for the difference in results

are the underlying assumptions and or difference in the underlying valuation model applied,

namely the RIV-model and the DCF-model. Secondly, we suggest future research to develop

a more refined method for proving that the ex-ante parameter has predictive information. As

this thesis's main contribution and distinguishing trait is to open up the field for finding

prospective parameters through the use of reverse-engineered valuation models, we believe

others will be able to leverage our findings in order to reach higher heights in knowledge.
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Appendix

Appendix 1 - S&P 500 constituents used in the original study between 2011 to 20164

https://livehhsse-my.sharepoint.com/:x:/g/personal/50743_student_hhs_se/ETA4jwkVtW9Gh
B5H2TyXxCgBROkhqgg6q9vRnvqfXIhTPA?e=2nW34T

Appendix 3 - S&P 500 constituents used in study with 2022 financial figures5

https://livehhsse-my.sharepoint.com/:x:/g/personal/50743_student_hhs_se/Ef7YWVOvtU5Es

KX836D7tVgBZhrJPLR2K1q6mtM-MeulrA?e=HfFsT7

5 The data are also available from the authors on request.
4 The data are also available from the authors on request.

42

https://livehhsse-my.sharepoint.com/:x:/g/personal/50743_student_hhs_se/ETA4jwkVtW9GhB5H2TyXxCgBROkhqgg6q9vRnvqfXIhTPA?e=2nW34T
https://livehhsse-my.sharepoint.com/:x:/g/personal/50743_student_hhs_se/ETA4jwkVtW9GhB5H2TyXxCgBROkhqgg6q9vRnvqfXIhTPA?e=2nW34T
https://livehhsse-my.sharepoint.com/:x:/g/personal/50743_student_hhs_se/Ef7YWVOvtU5EsKX836D7tVgBZhrJPLR2K1q6mtM-MeulrA?e=HfFsT7
https://livehhsse-my.sharepoint.com/:x:/g/personal/50743_student_hhs_se/Ef7YWVOvtU5EsKX836D7tVgBZhrJPLR2K1q6mtM-MeulrA?e=HfFsT7


Reference List
Aidley, D. (2018). Introducing Quantitative Method A Practical Guide. Red Globe Press, 1st
ed. 2019.

Barberis, N. & Thaler, R. (2003). Chapter 18 A survey of behavioral finance. Handbook of
the Economics of Finance, 1, 1053–1128.

Barker, R. (1999). The role of dividends in valuation models used by analysts and fund
managers. European Accounting Review, 8(2), 195–218.

Berk, J. & DeMarzo, P. (2017). Corporate Finance. Pearson Education Limited, 4th ed.

Berkshire Hathaway Inc (2023). First Quarter 2023 Report. Berkshire Hathaway Inc.
Retrieved from https://www.berkshirehathaway.com/qtrly/1stqtr23.pdf

Bernard, V. L. (1995). The Feltham-Ohlson Framework: Implications for Empiricists.
Contemporary Accounting Research, 11(2), 733-747.

Brown, P. & Ball, R. (1967). The Accuracy of Analysts' Earnings Forecasts and Its
Implications for Stock Prices. Journal of Accounting Research, 6(2), 159–178.

Buffett, W. E. (2000). Berkshire Hathaway Inc. 1999 Annual Report. Berkshire Hathaway
Inc. Retrieved from https://www.berkshirehathaway.com/1999ar/1999ar.pdf

Buffett, W E. (2009). To the Shareholders of Berkshire Hathaway Inc. Berkshire Hathaway
Inc. Retrieved from https://www.berkshirehathaway.com/letters/2008ltr.pdf

Buffett, W. E. (2023). To the Shareholders of Berkshire Hathaway Inc. Berkshire Hathaway
Inc. Retrieved from https://www.berkshirehathaway.com/letters/2022ltr.pdf

Chabi-Yo, F. & Loudis, J. (2020). The conditional expected market return. Journal of
Financial Economics, 137(3), 752–786.

Cogliati, G., Paleari, S. & Vismara, S. (2008). IPO Pricing: Growth Rates Implied in Offer
Prices. Annals of Finance, 7(1).

Copeland, T., Koller, T. & Murrin. J. (2000). Valuation: Measuring and Managing the Value
of Companies, Mckinsey & Company. New York, NY: John Wiley & Sons. 7th ed.

Cutler, D., Poterba, J. & Summers, L. (1989). What moves stock prices?. The Journal of
Portfolio Management, 15(3), 4–12.

43

https://www.berkshirehathaway.com/letters/2022ltr.pdf
https://www.efmaefm.org/0EFMSYMPOSIUM/2008-Oxford/papers/silvio.pdf


Damodaran, A. (2012). Investment valuation: Tools and techniques for determining the value
of any asset. Wiley Finance, 3rd ed.

Daniel, K., Hirshleifer, D. & Subrahmanyam, A. (1998). Investor Psychology and Security
Market under- and Overreactions. The Journal of Finance, 53 (6), 1839–1885.

DeBondt, W. & Thaler, R. (1987). Further evidence on investor overreaction and stock
market seasonality. The Journal of Finance, 42(3), 557–581.

Dichev, I. D. & Tang, V. W. (2009). Earnings volatility and earnings predictability. Journal of
Accounting and Economics, 47(1-2), 160–181.

Dreman, D. N. & Berry, M. A. (1995). Analyst Forecasting Errors and Their Implications for
Security Analysis. Financial Analyst Journal, 51(3), 30–41.

Easton, P. D. & Monahan, S. J. (2005). An Evaluation of Accounting Based Measures of
Expected Returns. The Accounting Review, 80(2), 501–538.

Easton, P. D. & Sommers, G. A. (2007). Effect of analysts’ optimism on estimates of the
expected rate of return implied by earnings forecasts. Journal of Accounting Research, 45(5),
983–1015.

Easton, P. D., Taylor, G., Shroff, P. & Sougiannis, T. (2002). Using Forecasts of Earnings to
Simultaneously Estimate Growth and the Rate of Return on Equity Investment. Journal of
Accounting Research, 40(3), 657–676.

Fama, E. F. (1970). Efficient capital markets: A review of theory and empirical work. The
Journal of Finance, 25(2), 383–417.

Fama, E. F. & French, K. R. (2000). Forecasting Profitability and Earnings. The Journal of
Business, 73(2), 161–175.

Feltham, G. A. & Ohlson, J. A. (1995). Valuation and Clean Surplus Accounting for
Operating and Financial Activities. Contemporary Accounting Research, 11(2), 68 –731.

Fitzgerald, T., Gray, S., Hall, J. & Jeyaraj, R. (2013). Unconstrained Estimates of the Equity
Risk Premium. Review of Accounting Studies, 18(2).

Freeman, R. N., Ohlson, J. A. & Penman, S. H. (1982). Book Rate-of-Return and Prediction
of Earnings Changes: An Empirical Investigation. Journal of Accounting Research, 20(2),
639–653.

French, D. W. & Javakhadze, D. (2013). Avoiding Unpriced Risk Using a Probability-Based
Approach to Security Selection. University of Missouri, Columbia.

44

https://www.sciencedirect.com/science/article/pii/S0165410108000578?casa_token=GfHnM-NGmyYAAAAA:PCRk-LSGWy_T0AaCK_qjzjRoH2zDKycHppckoRhxpnMaM2-f1KP0OK5qVCW_ITYCu-eN5rev42U
https://www.jstor.org/stable/4479844
https://www.jstor.org/stable/pdf/3542268.pdf
https://www.jstor.org/stable/pdf/2490890.pdf?casa_token=cmGjWmIJJGEAAAAA:y7VqWTUPxtSQi5DytoO29EOsHSW9OJKn_k1I8PPPfYg0a62Y0GI6w9L-ChXwffNPz5VJ-SmgUXGgcDski95IhJ1iOp5A-NwP9AscyIVa3SVdMzuXBVlc


Gordon, M. J. (1959). Dividends, earnings and stock prices. The Review of Economics and
Statistics, 41(2), 99–105.

Graham, B. (1949). The Intelligent Investor: A book of practical counsel. New York: Harper
& Row, Publishers, Inc, 4th ed.

Graham, B. & Dodd, D. L. (2009). Security analysis. New York: McGraw-Hill publishers inc,
6th ed.

Johnston, M. (2023, May 8). 10 Biggest Retail Companies. Investopedia. Retrieved from
https://www.investopedia.com/articles/markets/122415/worlds-top-10-retailers-wmt-cost.asp

Koller. T., Goedhart. M. & Wessels. D. (2005). Valuation: Measuring and Managing the
Value of Companies. John Wiley & Sons, Inc, 4th ed.

Koller, T., Raj, R. & Saxena, A. (2013). Avoiding the consensus-earnings trap. McKinsey &
Company.

Langer, C. (2022, September 6). Basis Point (BPS). Retrieved from
https://www.investopedia.com/ask/answers/what-basis-point-bps/

Lintner, J. (1965). The Valuation of Risk Assets and the Selection of Risky Investments in
Stock Portfolios and Capital Budgets. The Review of Economics and Statistics, 47(1), 13-37

Loh, R. K. & Mian, G. M. (2006). Do accurate earnings forecasts facilitate superior
investment recommendations?. Journal of Financial Economics, 80(2), 455–483.

Malkiel, B. G. (2003). The Efficient Market Hypothesis and Its Critics. Journal of Economic
Perspectives, 17, 59-82.

Mitchell, C. (2021, August 31). The Two Biggest Flash Crashes of 2015. Investopedia.
Retrieved from
https://www.investopedia.com/articles/investing/011116/two-biggest-flash-crashes-2015.asp

Nekrasov, A. & Ogneva, M. (2011). Using earnings forecasts to simultaneously estimate
firm-specific cost of equity and long-term growth. Review of Accounting Studies, 16(3),
414–457.

Ohlson, J. A. (1995). Earning, Book Values, and Dividends in Equity Valuation.
Contemporary Accounting Research, 11(2), 661–687.

45

https://www.investopedia.com/ask/answers/what-basis-point-bps/
https://www.sciencedirect.com/science/article/abs/pii/S0304405X0500173X
https://onlinelibrary.wiley.com/doi/10.1111/j.1911-3846.1995.tb00461.x


Ohlson, J. A. & Zhan, X. (1999). On the Theory of Forecast Horizion in Equity Valuation.
Journal of Accounting Research, 37(2), 437–449.

Pecaut, D. & Wrenn, C. (2017). University of Berkshire Hathaway. Pecaut and Company.

Penman, S. H. (1991). An Evaluation of Accounting Rate-of-Return. Journal of Accounting,
Auditing & Finance, 6(2), 233–255.

Penman, S. H. (2003), Financial statement analysis and security valuation. New York, NY:
McGraw Hill, 3rd ed.

Penman, S. H. & Sougiannis, T. (1998). A comparison of dividend, cash flow, and earnings
approach to equity valuation. Contemporary Accounting Research, 15(3), 343–383.

Rappaport, A. & Mauboussin, M. J. (2003). Expectations investing: Reading Stock Prices for
Better Returns. Harvard Business Review Press.

Sharpe, W. F. (1964). Capital asset prices: A theory of market equilibrium under conditions of
risk. The Journal of Finance, 19(3), 425–442.

Shleifer, A. (2000). Inefficient markets: An Introduction to Behavioral Finance. New York:
Oxford University Press.

Shleifer, A. & Vishny, R. (1997). The limits of arbitrage. The Journal of Finance, 52(1),
35-55.

Statista Research Department (2022, August 26), Domestic equity market capitalization
worldwide 2013-2022, Statista. Retrieved from
https://www.statista.com/statistics/274490/global-value-of-share-holdings-since-2000/

S&P Dow Jones Indices. (2023). S&P 500 Global Overview. Retrieved from
https://www.spglobal.com/spdji/en/indices/equity/sp-500/#overview

Takács, A., Ulbert, J. & Fodor, A. (2019). Have investors learned from the crisis? An analysis
of post-crisis pricing errors and market corrections in US stock markets based on the reverse
DCF model. Applied Economics, 52(1), 1–11.

Trainer, D. (2022, April 18), Is the End Near for Tesla and Other Meme-Stocks?. LinkedIn.
Retrieved from
https://www.linkedin.com/pulse/end-near-tesla-other-meme-stocks-david-trainer/

Williams, J. B. (1938). The theory of Investment Value, North-Holland Publishing Company
Amsterdam.

46

https://www.statista.com/statistics/274490/global-value-of-share-holdings-since-2000/

