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Abstract 
 

Aim/purpose – The aim of this paper is to verify whether extremely high values of mar-

ket value ratios are the symptoms of informational inefficiency of the market in a weak 

form. The authors intend to examine whether these phenomena co-occur with each other. 

Design/methodology/approach – Following Bachelier’s strict random walk model, we 

quantified a weak-form informational market efficiency with the use of the percentage of 

normality tests in stock returns run (Expanded Shapiro–Wilk, D’Agostino-Pearson and 

Jarque–Bera), which indicate that the analyzed distribution is normal (a null hypothesis 

cannot be rejected). The empirical study was based on the comparison of the market 

value ratios (P/E and P/BV) and the informational efficiency measure at the level of 

particular companies, listed on the Main Market and NewConnect of the Warsaw Stock 

Exchange, and grouped into eight sectors. In order to do this, we analyzed scatterplots, 

descriptive statistics, Pearson’s and Spearman’s rank correlation coefficients. The da-

taset covered 214 companies (based on the assumptions made) in the period from 2016, 

December 31 to 2020, March 23. 

Findings – Results obtained indicated that, in most cases, the extremely high values of 

market value ratios did not co-occur with market inefficiency. Hence, the outstandingly 

high market value ratios do not have to be the symptoms of market inefficiency. 
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Research implications/limitations – Following a common belief shared in the industry, 

but still not examined yet, this study examines the possible co-occurrence of extremely 

high market valuation and market inefficiency, but does not exploit it fully. The authors 

encourage other researchers, especially, to apply other market value ratios and to come 

up with their own ideas for market efficiency proxies. What is more, this study has been 

conducted on a relatively small market, thus the conclusions drawn from the study on the 

WSE should be tested on other, more developed markets. 

Originality/value/contribution – According to the authors’ knowledge, this study is 

one of the first trying to examine if the extremely high market value ratios are the symp-

toms of the informational inefficiency of the market. 

 

Keywords: efficient market hypothesis, weak-form efficiency, market value ratios, stock 

markets, random walk.  

JEL Classification: G10, G12, G14. 

 

 

1. Introduction 
 

Following the papers by Trevino & Robertson (2002) and Sun (2012), the 

market value ratios used in this study, such as P/E (Price/Earnings) and P/BV 

(Price/Book Value), constitute a commonly applied base for assessing the market 

valuation of stocks. A market price, i.e., a numerator in the formulas of the sim-

plest market value ratios, does not have to change proportionately to various 

items from the financial statements, i.e., a denominator, as a current market price 

reflects not the historical performance of the company, but the investors’ expec-

tations pertaining to the company’s future performance. Nevertheless, rapid 

changes in market value ratios or their extreme values (especially the extremely 

high ones) attract the attention of the industry, researchers, and journalists. Espe-

cially, a widespread occurrence of outstandingly high market value ratios among 

many stocks at the same time becomes a hot topic in the media (Samson, 2020; 

Somerset Webb, 2017). Such a broad spread of the high market valuation of 

financial assets is commonly related with speculative bubbles (extremely high 

market valuation usually precedes a speculative bubble burst), which constitute  

a deviation from the market informational efficiency (Nofsinger, 2011).  

The issued described constitute a motivation for making an attempt to ex-

amine whether extremely high values of market value ratios are the symptoms of 

informational inefficiency of the market in a weak form. We mostly focused on 

the extremely high values of the market value ratios as, in the case of the WSE, 

they deviate from the average more significantly than the extremely low ones, as 

portrayed in Figures 1 and 2 (Section 4). The extremely high values present 

highly positively skewed distributions of the P/E and P/BV ratios, respectively, 

based on this study’s research sample.  
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In the empirical study, we attempted to answer a question whether extreme-

ly high market value ratios and market informational inefficiency co-occur with 

each other. We propose a research hypothesis stating that the extremely high 

market valuation co-occurs with the market informational inefficiency. Follow-

ing Bachelier’s strict random walk model (Czekaj, 2014), we quantified a weak-

form informational market efficiency with the use of the percentage of normality 

tests in stock returns run (Expanded Shapiro–Wilk, D’Agostino-Pearson and 

Jarque–Bera), which indicate that the analyzed distribution is normal (a null 

hypothesis cannot be rejected). The model of Bachelier states that if the returns 

of financial assets are subject to the random walk, they have to be normally dis-

tributed (Czekaj, 2014). Despite its age and strictness, Bachelier’s random walk 

model is still treated by many researchers as a synonym of the informational 

efficiency of the market in a weak form proposed by Fama (1970) and Jensen 

(1978). This is also a common way to test it under strict assumptions stating that 

the returns of securities are i.i.d. with a 0 expected value (Campbell, Lo,  

& MacKinlay, 1997; Czekaj, 2014; Linton, 2019; Witkowska, Matuszewska- 

-Janica, & Kompa, 2012). The empirical study was based on the comparison of 

the market value ratios (P/E and P/BV) and the informational efficiency mea-

sure, at the level of particular companies, listed on the Main Market and New-

Connect of the Warsaw Stock Exchange, and grouped into eight sectors. In order 

to do this, we analyzed scatterplots, descriptive statistics, Pearson’s and Spear-

man’s rank correlation coefficients. The dataset covered 214 companies (based 

on assumptions made) in the period from 2016, December 31 to 2020, March 23.  

The remainder of this paper is organized as follows. Section 2 of this paper 

is devoted to the review of the literature on testing the informational efficiency 

of stocks and indexes, as well as some aspects of the essence of the market value 

ratios of the listed companies. Section 3 describes the research methodology. 

Section 4 presents the empirical results. Section 5 concludes the paper. 

 

 

2. Literature review  
 

Testing the informational weak-form efficiency of the financial markets 

constitutes a willingly taken up issue in academic studies, especially with the 

well-developed and well-known testing tools, the easily available data necessary 

to perform the tests, as well as the great theoretical and practical implications 

they provide. For instance, Mensi, Tiwari, & Al-Yahyaee (2019) argued that the 

knowledge on the level of informational efficiency of the market and its changes 



Do extreme market value ratios mean that the market is… 

 

209 

are necessary for policymakers, as they want to know if their reforms and regu-

lations work and increase the market informational efficiency, making the mar-

kets immune to external shocks and increasing investors’ confidence toward the 

markets. What is more, according to Lim & Brooks (2011), studies on informa-

tional efficiency are so often replicated due to constantly changing factors affect-

ing it. What is surprising is the fact that the majority of the issue-related studies are 

focused on answering a question whether the markets are informationally efficient, 

as the studies making an attempt to answer the question how the efficiency changes 

over time are in a minority (e.g., Abdmoulah, 2010; Arshad, Rizvi, Ghani, & Duasa, 

2016; Borges, 2010; Emerson, Hall, & Zalewska-Mitura, 1997; Jefferis & Smith, 

2004, 2005; Samanta, 2004; Smith & Dyakova, 2014; Zalewska-Mitura & Hall, 

1999). A common conclusion, which can be drawn from both groups of studies, is 

that the results are market- and method-dependent. 

A similar ambiguity reigns among another interesting group of issue-related 

studies, namely those devoted to the assessment of the financial crisis’s impact on 

the informational weak-form efficiency of the market. This regards the studies that 

pertain to the global financial crisis 2008 (e.g., Anagnostidis, Varsakelis, & Em-

manouilides, 2016; Katris & Daskalak, 2013; Mensi, Tiwari, & Yoon, 2017; Sensoy 

& Tabak, 2015; Singh, Deepak, & Kumar, 2015; Smith, 2012) and the Asian stock 

markets crisis in 1997-1998 (e.g., Cheong, Nor, & Isa, 2007; Hoque, Kim, & Pyun, 

2007; Kian-Ping, Brooks, & Kim, 2007; Kim & Shamsuddin, 2006).  

However, there is no unambiguity among the studies on the informational 

market weak-form efficiency devoted to the Polish capital market (e.g., Buła, 

2014; Jamróz & Kilon, 2015; Witkowska & Żebrowska-Suchodolska, 2008; 

Żebrowska-Suchodolska & Mentel, 2018).  

Furthermore, market value ratios find application in the studies pertaining 

to the informational efficiency of the market in the weak form. They are mostly 

used to check whether they give any possibilities to forecast stock prices. If they 

do, the efficient market hypothesis can be rejected. Trevino & Robertson (2002) 

proposed that P/E and P/BV ratios can be used to explain the US stock prices, 

especially in the long-term predictions. Sun (2012) came to similar conclusions 

in a study examining predicting features of the P/E and P/BV ratios and compa-

ny size on the Australian stock market. Gupta & Arora (2019) verified whether 

the most popular eleven market value ratios influence the stock price in the case 

of companies listed on the National Stock Exchange of India. The results 

showed that the high value of a few ratios (including P/E and P/BV) had a sig-

nificantly positive effect on the market price of shares in the period between 
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2007 and 2017. Park (2020) used monthly stock market data from the period 

1871-2020 to analyze how the P/E ratio was related to stock market performance 

in the future and whether mispricing can produce opportunities to time the stock 

market. The findings suggested that the P/E ratio may reflect both rational ex-

pectations of the investors and mispricing, which does not appear to be signifi-

cant and systematic enough to produce clear market signals and opportunities. 

The author suggested basing an investment strategy on a business cycle, which 

appears to be lucrative. Arkan (2016) underlined the importance of financial 

ratios in predicting stock price trends based on the data from the Kuwait finan-

cial market. Statistical tests were performed for 15 companies that belonged to  

3 sectors in the years 2005-2014, to show the statistical examination of the pre-

diction power of 12 financial ratios. The obtained results suggested that some of 

them could give strong positive relationships with stock behavior and trends. He 

indicated P/E, EPS, ROA, and ROE as the most effective ones. These could be 

truly useful to make the right investment decisions. 

 

 

3. Research methodology  
 

The empirical study consisted of a few steps described below. Required data 

were collected from the Thomson Reuters Eikon database. The first step was to 

calculate the following market value ratios: P/E (Price/Earnings) and P/BV 

(Price/Book Value), for each company listed on both markets of the Warsaw 

Stock Exchange (WSE), i.e., Main Market and NewConnect. The selection of 

the market value ratios was based on the research by Trevino & Robertson 

(2002), and Sun (2012). The first assumption was that the stocks taken under 

consideration had to be listed on both markets of the WSE at least since 2016, 

December 31. What is more, companies had to be active as of 2020, March 23, 

to ensure complete data in the research period from 2016, December 31 to 2020, 

March 23. On March 23, 2020, which was the date of the data collection, most 

financial reports for the fourth quarter of 2019 were still not available yet, and 

thus the results for the third quarter of 2019 were considered the last ones for 

which the market value ratios were calculated. The data collected from the 

Thomas Reuters Eikon database were used to calculate P/E and P/BV ratios as at 

the end of each quarter in the research period. All calculations required for the 

study were made in Microsoft Excel. P/E ratio was calculated dividing the clos-

ing stock price from the last trading session of each quarter by the accumulated 

earnings per share from the last four quarters, while the P/BV ratio was calculat-
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ed dividing the closing stock price from the last trading session of each quarter 

by the average value of equity per share from the last four quarters. In the case 

of a negative denominator, the market value ratio was not calculated. Moreover, 

in the case of the lack of data in the Thomas Reuters Eikon database, which did 

not enable the researchers to calculate the market value ratios, for 3 of all 12 

periods, the company was rejected from the sample. The final sample consisted 

of 214 companies. 

The goal of the second step of the research was to run some normality tests 

(Expended Shapiro–Wilk, D’Agostino-Pearson and Jarque–Berra) based on daily 

logarithmic returns and to calculate the percentage of the normality tests per-

formed, in which the null hypothesis could not be rejected, which was then used 

as a proxy for the informational market efficiency in a weak form. The null hy-

pothesis assumed that the distribution of daily returns was normal. The normality 

tests mentioned above were performed for each stock in Microsoft Excel using 

The Real Statistics Resource Pack add-in. In all conducted tests, the output pa-

rameter was a p-value, i.e., test probability. The null hypothesis is rejected for 

the benefit of the alternative one, when the p-value resulting from the normality 

test is less than the significance level of α = 0.05. The alternative hypothesis 

states that the distribution of the empirical returns is not compatible with the 

normal distribution. Following Borowski (2017, 2018), the normality tests were 

conducted for daily logarithmic stock returns in 30, 60, and 100-session rolling 

windows. When the test was conducted for the first window, the window moved 

by 1 session forward, up to the end of the research period. At this point, an additional 

assumption was made, stating that each test required at least 75% of the daily returns 

to be run (some data were missing). The second assumption related to this part of the 

study stated that when for a given company less than 90% of the tests possible to 

perform were conducted, a given company was rejected from the research sample. 

The average percentage of the null hypothesis which could not be rejected was cal-

culated for each company. Following a widely applied and approved practice, the 

obtained results were compared within particular sectors.  

 

 

4. Empirical results 
 

Table 1 presents descriptive statistics pertaining to P/E and P/BV market 

value ratios of the companies divided into the WSE sectors. Distributions of the 

market value ratios in each sector are highly leptokurtic and positively skewed 

due to extremely high market value ratios.  
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Table 1. Descriptive statistics pertaining to P/E and P/BV market value ratios  

of the companies divided into the WSE sectors 
 

Statistics/ratio 
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Count P/E 29.00 22.00 19.00 44.00 13.00 11.00 46.00 20.00 

P/BV 29.00 22.00 19.00 47.00 14.00 15.00 47.00 21.00 

Mean P/E 58.10 29.01 20.87 18.08 33.63 57.25 26.86 32.54 

P/BV 5.38 1.14 3.46 2.12 3.80 8.35 1.24 2.89 

Median P/E 26.57 12.37 16.34 12.03 10.29 16.93 12.79 16.66 

P/BV 3.69 1.10 2.06 1.23 0.84 2.21 0.93 1.31 

1. Decile P/E 5.75 5.82 8.72 6.16 6.04 11.47 5.33 9.50 

P/BV 0.55 0.73 1.11 0.24 0.29 1.06 0.43 0.66 

9. Decile P/E 122.35 28.51 41.78 30.80 58.51 63.24 60.82 44.88 

P/BV 12.41 1.56 4.40 3.07 9.83 3.96 2.03 3.41 

Min P/E 2.87 0.90 6.79 4.86 5.30 1.03 2.55 7.10 

P/BV 0.14 0.19 0.82 0.15 0.25 0.72 0.20 0.25 

Max P/E 424.59 280.13 59.52 167.01 251.41 367.15 178.81 210.08 

P/BV 25.70 2.55 24.97 29.23 29.55 94.51 5.97 23.90 

Skewness P/E 3.01 3.99 1.61 5.12 3.28 3.09 2.76 3.10 

P/BV 1.95 1.10 3.97 5.58 2.95 3.86 2.82 3.87 

Kurtosis P/E 10.16 16.67 2.10 29.71 11.10 9.89 7.46 9.59 

P/BV 3.92 1.90 16.49 34.36 8.90 14.93 9.32 15.97 
 

Source: Authors’ own study. 

 

Highly positive skewness of the market value ratios in each sector is con-

firmed by the arithmetic mean exceeding the median in each subsample.  

It should be emphasized that the case of highly positively skewed distributions 

pertaining to the whole research sample presented in Figures 1 and 2 (the skew-

ness coefficients for the P/E and P/BV ratios were 4.23 and 8.66, respectively), 

is not unique or accidental (for instance due to some exceptional companies or 

sectors), but it is a universal case for all sectors. 
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Figure 1. Distribution of the stocks P/E ratios coming from this study’s research sample 
 

 
 

Source: Authors’ own study. 

 
Figure 2.  Distribution of the stocks P/BV ratios coming from this study’s  

research sample 
 

 
 

Source: Authors’ own study. 

 

Figure 3 constitutes a set of scatterplots presenting the average percentage 

of the null hypotheses, which could not be rejected in the stock return distribu-

tion normality test (weak-form informational market efficiency proxy on the Y 

axis), and the average P/E ratio (X axis), for each stock, in division to particular 

sectors of the WSE. Black points represent the results of particular companies, 
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the white diamond refers to the average result of the sector, a single dashed 

green line (the one on the very left) pertains to the 1st decile, a non-dashed line 

(the one in the middle) refers to the median, and a double dashed blue line repre-

sents the 9th decile. Based on the research hypothesis which states that the ex-

tremely high market valuation co-occurs with the market informational ineffi-

ciency, it is expected that the companies with outstandingly high P/E ratios have 

also low (at least below the sector’s average) weak-form informational market 

efficiency proxy. The highest 10% (above the 9th decile) and the lowest 10% 

(below the 1st decile) of the ratios, respectively, are treated as outstandingly high 

and low market value ratios. 

 
Figure 3.  A set of scatterplots presenting the average percentage of the null hypotheses, 

which could not be rejected in the stock return distribution normality test,  

and the average P/E ratio, for each stock, in division to particular sectors  

of the WSE 
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Source: Authors’ own study. 

 

Analysis of the scatterplots presented in Figure 3 does not deliver unbiased 

conclusions. An expected situation (the one in line with the research hypothesis), 

pertaining to the highest 10% of the P/E ratios, can be observed in the case of  

2 (fuel and energy, technology) out of 8 sectors (the companies have an informa-

tional efficiency proxy lower than the sector’s average). An opposite situation to 

the expected one can be observed in the case of 2 (commerce and services, 

chemistry and primary commodities) out of 8 sectors. Mixed results can be ob-

served for 4 (consumption goods, finance, health care, manufacturing, construc-

tion and assembly) out of 8 sectors. The analysis of the lowest 10% of P/E ratios 

does not lead to unbiased conclusions. Analogical set of scatterplots to the one 

presented in Figure 3 has been prepared for the P/BV ratio, and it is presented in 

Figure 4. 
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Figure 4.  A set of scatterplots presenting the average percentage of the null hypotheses, 

which could not be rejected in the stock return distribution normality test,  

and the average P/BV ratio, for each stock, in division to particular sectors  

of the WSE 
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Source: Authors’ own study. 

 

The same as in the case of the P/E ratio, the analysis of the scatterplots per-

taining to the P/BV ratio does not lead to unbiased results.  

Table 2 presents the average values of the market value ratios and the in-

formational market efficiency proxy for the 10% of the companies with the low-

est and the highest market value ratios, as well as the middle 80% of the compa-

nies, divided into particular WSE sectors. Based on the research hypothesis, 10% 

of companies with the highest market value ratios should have the lowest aver-

age informational efficiency proxy. The middle 80% of the companies should 

have the highest average informational efficiency proxy. In the case of both the 

P/E and the P/BV ratio, this situation never happened. 
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Table 2.  The average values of the market value ratios and the informational market 

efficiency proxy for 10% of the companies with the lowest and the highest  

market value ratios, as well as the middle 80% of the companies, divided  

into particular WSE sectors 
 

Sector 

Market value ratio/ 

informational market 

efficiency proxy 

Average result 

P/E P/BV 
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Commerce  

and services 

market value ratio 3.70 35.44 286.26 0.23 4.12 20.16 

H0% 10.22 19.21 27.42 15.53 18.32 28.94 

Chemistry  

and primary 

commodities 

market value ratio 4.12 13.44 136.95 0.47 1.08 2.17 

H0% 17.43 17.58 23.21 14.49 18.94 18.90 

Consumption 

goods 

market value ratio 6.95 18.31 53.97 0.87 2.18 15.58 

H0% 23.00 21.75 38.92 23.00 18.58 62.69 

Finance market value ratio 5.52 12.93 65.62 0.19 1.29 10.25 

H0% 11.42 18.96 18.34 21.75 18.86 15.49 

Fuel and  

energy 

market value ratio 5.52 11.94 159.33 0.26 1.03 21.21 

H0% 26.11 17.69 7.97 32.47 15.58 13.76 

Health care market value ratio 6.25 26.70 215.19 0.83 2.27 49.29 

H0% 16.56 22.52 17.09 20.75 19.12 22.55 

Manufacturing, 

construction 

and assembly  

market value ratio 3.60 16.80 122.59 0.35 1.02 3.78 

H0% 23.89 17.23 15.54 20.86 17.94 16.70 

Technology market value ratio 7.65 18.46 170.12 0.52 1.57 11.85 

H0% 8.01 21.81 17.11 17.40 20.82 18.27 
 

Source: Authors’ own study. 

 

Table 3 presents Pearson’s and Spearman’s rank correlation coefficients, as 

well as their significance (p-values), calculated for pairs of variables as present-

ed in Figures 3 and 4. As the P/E and P/BV ratios are characterized by non-

normality, we have decided to include Spearman’s rank correlation as one of the 

basic ways of dealing with the correlation of non-normally distributed data 

(Bishara & Hittner, 2012). Based on our research hypothesis, and taking into 

account the highly positively skewed P/E and P/BV distributions, negative corre-

lations were expected. Nevertheless, the correlation coefficients turned out to be 

very different across sectors, pairs of variables, and correlation coefficient types, 

ranging from highly negative to highly positive. The only sector with consistent 

results across pairs of variables and correlation coefficient types, i.e., moderately 

positive and significant correlation coefficients (assuming a significance level of 
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α = 0.05), was commerce and services. The fuel and energy sector had similar, 

highly negative and significant Spearman’s rank correlation coefficients for both 

pairs of variables. Received correlation coefficients do not indicate that there is 

any general (similar for all sectors) relation between the market value ratios and 

our informational efficiency measure.  

 
Table 3. Pearson’s and Spearman’s rank correlation coefficients and their significance 

(p-values), calculated for pairs of variables as presented in Figures 3 and 4 
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Commerce and services   0.38 0.04   0.49 0.01   0.54 0.00   0.43 0.02 

Chemistry and primary  

commodities 
  0.47 0.03 –0.10 0.67   0.13 0.56 –0.06 0.80 

Consumption goods   0.10 0.68 –0.20 0.41   0.69 0.00   0.32 0.18 

Finance –0.02 0.88   0.19 0.21 –0.08 0.61 –0.04 0.81 

Fuel and energy –0.41 0.17 –0.65 0.02 –0.09 0.77 –0.67 0.01 

Health care –0.27 0.42   0.02 0.97   0.05 0.86 –0.08 0.79 

Manufacturing, construc-

tion  

and assembly  

–0.12 0.41 –0.15 0.30   0.14 0.35 –0.02 0.88 

Technology –0.02 0.93   0.47 0.04 –0.08 0.73 –0.10 0.67 
 

Note: Significant coefficients (assuming a significance level of α = 0.05) have been indicated in grey. 
 

Source: Authors’ own study. 

 

 

5. Conclusions 
 

The conducted study provides biased results, which do not clearly indicate 

that the market value ratios’ outstandingly high values co-occur with the weak-

form market informational efficiency. Thus, the outstandingly high market value 

ratios do not have to be the symptoms of market inefficiency. Hence, our re-

search hypothesis has to be rejected.  

Despite a commonly shared belief that outstandingly high market value ra-

tios are the symptoms of speculative bubbles, which are a classic form of devia-

tion from the efficient market hypothesis, this study suggests that the extremely 

high market value ratios do not have to mean that the investor’s herd behavior is 
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irrational. The construction of the most popular market value ratios is based on 

the current market price of the stock (numerator) and the historical data from the 

financial statements (denominator). The current market price depends on the 

expected performance of the company, not on the historical one. Thus, outstand-

ingly high market value ratios can also be caused by very optimistic expectations 

of investors. Thus, paying too much attention to the basic and the most popular 

market value ratios may be misleading. One of the examples is CD Projekt, fac-

ing accusations of having too high market value ratios and being overpriced for 

many years (Torchała, 2020ab). Despite these accusations, the shares of  

CD Projekt have been in the upward trend for many last years. One of the most 

popular solutions to face the historical data overreliance of classic market value 

ratios is to estimate future financial data, and thus calculate forward market  

value ratios (Ghaeli, 2017). 

Following a common belief that extremely high market value ratios are the 

symptoms of market informational inefficiency shared in the industry, but still 

not examined yet, this study introduced the issue of the possible co-occurrence 

of extremely high market valuation and market inefficiency, but did not exploit it 

fully. The authors encourage other researchers, especially, to apply other market 

value ratios and to come up with their own ideas for market efficiency proxies. 

The proxy for the weak-form informational market efficiency applied in this 

study was based on a strict Bachelier’s random walk model. Thus, we additional-

ly encourage other authors to base their market efficiency proxies on tests per-

formed under more general conditions, better suited to actual distributions of 

stock returns, like the ones proposed by Campbell et al. (1997), and Linton 

(2019). What is more, this study was conducted on a relatively small market, 

thus the conclusions drawn from the study on the WSE should be tested on other, 

more developed markets.  

According to the authors’ knowledge, this study is one of the first trying to 

examine whether the extremely high market value ratios are the symptoms of the 

informational inefficiency of the market, what constitutes a unique value of this 

paper. This study may also prove of a great value to investors, who pay too much 

attention to the market value ratios, and who could resign from a possibly lucra-

tive investment due to overly high market value ratios, thinking that their in-

vestment is overpriced.  
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