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Abstract 
 
 The paper try to implement a previous study developed by the Authors creating a 

formula to evaluate the correlation between the valuation ratio and the intangible information 
as presented in financial statements.  This development permits also the evaluation of 
systematic and unsystematic risk. 

 
Introduction 

This paper follows a previous study about an application of the multi-stakeholder 
approach. The aim of the paper is to eliminate some of the previous limits and to test the 
proposed mathematical tool used in a better way. 

The basic analysis developed in S.Pucci, M.Cenci, M.Tutino, R.Luly (2014) and in 
S.Pucci, M.Cenci, R.Luly (2013) is based on the idea that applying a multi-stakeholder 
approach for the evaluation of intangibles may be useful to investigate the relationship 
between book and market value in a company. The application of a multi-stakeholder 
approach permits the creation of KPIs that reflect and summarize qualitative information – 
presented in financial and social annual statements – about unrecognized intangibles 
(organization, human capital, knowledge, customer perceptions, ….). 

Through the use of KPIs it is possible to analyze other information that may be used 
by stakeholders in their valuation of a company. The model proposed in Pucci S., Cenci M., 
Tutino M., Luly R. (2014) starts from Daniel and Titman’s ideas (Daniel K., Titman S., 2006) 
and from one of the Kalechi’s basic assumptions on the relationship between book and 
market value1.  

The basic analysis of previous studies focused on the temporal evolution of the ratio 
between book value and market price of Italian banks and insurance companies. They aimed 
to determine whether there is a common factor in the financial sector that explains why recent 

1 The basic equation, starting point for the analysis developer in the following paragraphs, is: 
 

  where: 

 represents the expected return on the period ; 

 is the random variable that represents the part of the company yield due to tangible elements 

(including all intangible assets recognized in financial statements); 
 is the random variable determining the part of the return related to intangible elements, S. Pucci, M. 

Cenci, R. Luly, 2013, pag. 5. 
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market prices of these institutions are, in some cases, lower than their book value and 
considered the impact of intangible assets using the presented separation of the annual yield 
in two components. This paper presents another step: the analysis of the correlation between 
variables and their evaluation through a more complex model based on a stochastic scenario.   

Data shown in par.3 are calculated applying both the correlation and the differential 
equation formula to a sample of listed bank and insurance companies operating in the Italian 
market.    

 
Short Literature Review 

 
The literature on the role, evaluation and accounting of intangible assets and on the 

relationship between book and market value is vast and belongs to different disciplines. For 
this reason this paper focuses only on the part of this literature that is closely linked to the 
concepts and the model used in this paper.  Among the numerous works regarding the role 
and evaluation of intangibles the following have constituted useful reference points for this 
paper: B.Lev, 2001 (who defines the characteristics and value of intangible assets); B.Lev, 
J.H.Daum, 2004; A. Damodaran, 2009 (who analyzes the role of these assets in the 
evaluation of a firm); D. Zeghal, A. Maaloud, 2011.   

For the part of the work that refers to Management Commentary and KPIs, useful 
reference points are: C.A.Adams, 2008 (who analyzes the theme of corporate social 
responsibility and reputational risk management); European Financial Analysts Societies, 
2009 (in which the authors analyze the problem of the integration of traditional information 
and KPIs); Global Reporting Initiative, 2009 (in which it is possible to find both guidelines in 
the application of KPIs and the main stakeholders and joined KPIs).          

The papers examined referring to bank intangibles assets are: W.Beaver, C.Eger, 
S.Ryan, M.Wolfson, 1989; A.Damodaran,  2009 (who analyzes the relevance of intangibles 
in the financial sector); O. Deev, 2011; F.Fiordelisi, P.Molyneux, 2006 (in which problems 
are analyzed from a shareholders’ perspective); H.Isidro, D.Grilo, (who analyze the 
accounting based valuation model for commercial banks); J.M.Kolbeck, 2004, (in which the 
author tries to analyze how investors incorporate information about intangibles in the prices 
of banks); J.M.Kolbeck, T.D.Warfield, 2007 (in which the authors analyze the effects of bank 
intangible assets on abnormal earnings); Z.Matolcsy, A.Wyatt, 2005 (who analyze the 
relationship between intangible assets and dispersion of earnings forecasts).   

In addition to the previous literature used to build the mathematical model, other 
papers have also been considered regarding the search for links between the information 
provided by financial statements of listed companies and their market price, which has been 
the main subject of many important studies in finance. The extrapolation of links between the 
official market price and increasing market efficiency would be extremely useful to investors. 
Many works have studied the predictive capabilities of financial statement data - such as 
book value - on the price of the underlying equity security (E.F. Fama, K.R. Kennet 1992; 
E.F. Fama, K.R. Kennet, 1993; E.F. Fama, K.R. Kennet, 1995; E.F. Fama, K.R. Kennet, 
1998), while others have studied the reactions of share prices to information obtained from 
the financial statements of companies (K.Daniel, S.Titman, 2006; W.F.M. De Bondt, R.H. 
Thaler R.H., 1985; W.F.M. De Bondt, R.H. Thaler R.H, 1987).  

 
Correlation analysis between non-systematic risk and intangibles ratio 

 
Risk connected with market income is measured by variance for every listed financial 

instrument. Following the CAPM hypothesis, variance may be divided into two components 
through the security market line: the first component measures systematic risk (non-



diversifiable) and  depends on events that influence the whole market; the second measures 
unsystematic risk (diversifiable) and describes specific company risk. The second component 
is also influenced by the transparency of the information that companies communicate to 
investors and stakeholders.       

This analysis aims to verify whether information referring to unrecognized intangibles 
has an impact on unsystematic risk. To test the hypothesis and the proposed formula, we 
present a case study of Italian listed banks and insurance companies and the results obtained.       

If  R   and  represent respectively the random performance of a single share and the 

random performance of the market portfolio,   and are the corresponding 

expected values and and   are the connected variances, the security market line is given 
by: 

 

                                  (1) 

where   measures the risk free rate and ,       

 the unsystematic risk   is determined as:        (2). 

To evaluate if the companies that give the market a lot of information about 
unrecognized intangibles are perceived as less risky compared to the others, the unsystematic 
risk of single bank and insurance is evaluated for Italian listed banks and insurance 
companies in the years 2009, 2010 and 2011. For each year the correlation between the 
values obtained from the whole sample and the indicators for unrecognized intangibles 
deducted from the budgets of previous years is analyzed. The estimated coefficient was made 
taking, as proxy for market return, the performance based on the Fuzzy MIB and referring to 
the monthly returns for the two years preceding the year examined. 

The results obtained for the unsystematic risk of the banks are summarized in Table 1. 
In the case analyzed, the correlation index is always negative: this result suggests that the 

greater the amount of information, the lower the component referring to unsystematic risk. It is 
also interesting to note that the value of the correlation in the considered period has seen a 
downward trend which suggests a growth of attention from investors to intangible information 
that is not recognized in financial statements. 

The results obtained for the insurance companies are not completely satisfactory because 
they show that, in the considered period, the correlation ratio between the two variables has 
changed from negative to positive values. These results may be justified by the fact that the 
indicators for intangibles are accounted for by the financial institutions during the period 
considered as a constant, therefore the absence of new information the market has discounted 
the effect of the information previously obtained. 

Regarding the dynamic evolution of the valuation ratio, the data reported on the 
correlation between the various components, in which the  relationship between book value 
and market value of individual banks and insurance companies is decomposed, are very useful 
to identify the dynamic equation that governs the evolution of valuation ratio for every 
company in the period analyzed. 
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Table 1 
Unsystematic risk 

 2009 2010 2011 

B.1 0,002642 0,001548 0,002762 

B.2 0,00823 0,00448 0,006073 

B.3 0,008239 0,00554 0,077322 

B.4 0,009539 0,006844 0,004094 

B.5 0,007203 0,005654 0,002583 

B.6 0,002212 0,003061 0,005344 

B.7 0,004751 0,004187 0,002836 

B.8 0,005852 0,004063 0,003019 

B.9 0,005756 0,005179 0,003141 

B.10 0,003592 0,001872 0,002734 

B.11 0,005054 0,003242 0,003251 

B.12 0,003634 0,002635 0,006245 

B.13 0,003795 0,004123 0,016886 

B.14 0,004312 0,004166 0,004669 

B.15 0,002091 0,001832 0,003175 

B.16 0,003475 0,001832 0,005598 

B.17 0,004113 0,003839 0,002458 
 

The correlation coefficients referring to the unrecognized intangibles disclosure ratios for 
banks of the previous year are presented in the following table:   

 
Banks 2009 2010 2011 

Correlation index  -0,06241 -0,12331 -0,15183 
 

The results obtained for the unsystematic risk of the insurance companies are 
summarized in Table 2. 

Table 2 

Insurance companies – 
unsystematic risk 2009 2010 2011 

I.1 0,00354 0,002826 0,002826 

I.2 0,007117 0,007762 0,019094 

I.3 0,002436 0,000748 0,00097 

I.4 0,007746 0,003704 0,003632 

I.5 0,00543 0,005951 0,014515 

I.6 0,009158 0,005886 0,005329 

I.7 0,007866 0,005139 0,001674 
 

The correlation coefficients referring to the unrecognized intangibles disclosure ratios for 
insurance companies are presented in the following table: 

   



Insurance companies 2009 2010 2011 

Correlation index -0,31648 -0,29958 0,003405 
 

Starting from the decomposition suggested by Daniel and Titman, it is possible to deduce 
that the stochastic processes which determine the temporal evolution of the examined 
relationship are essentially two: the first is given by the temporal evolution of the return on 
tangible assets, the second is given by the evolution of the market return which also 
incorporates information relating to unrecognized intangible assets.  

Using a hypothesis common in financial studies, it is possible to assume that both the 
book value and the market value follow a stochastic process of Brownian multiplicative type 
that may be identified by the following equations. 

 
         (3) 

                   (4) 

where and represent the expected performance of the book value and of the 

market value, where  and  identify the volatility of these performance indexes and where 

 and refer to two Wiener processes with, as correlation coefficient,  determined by the 
correlation existing between performances of book and market value.  

 
Following the Choleski2 decomposition of the correlation matrix, it is possible  to write: 

      (5) 

where  and  are two independent Wiener processes. 

To determine the differential stochastic equation that permits generation of the evolution of the 

variable , it is possible to write:  

   (6). 

Using Itô’s lemma3 , it is possible to obtain:   

2 This permits factorization of the symmetric matrix A defined as positive in matrix two so that:  
3 Itô’s lemma is a rule used to calculate the differential function as  where is a 

stochastic process vector that follows the equation , it follows that 

where   are determined 

using the following rules ,  (P.Baldi “Equazioni differenziali 

stocastiche e applicazioni”, Pitagora Editrice ,Bologna, 2000). 
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and consequently:  

      (7). 

From the analysis of formula (8), it is clear that the average variation rate of the ratio 
between book value and market value of a company listed on a time interval dt depends, not 
only on the average yields of the book value and market value but also on their variance. The 
correlation that exists between the two yields influences only the variance of the variation rate. 
Simple algebraic considerations lead to the conclusion that the average rate of variation of the 
ratio between book and market value reduces for companies with and    at the 

same time.  

The decomposition suggested by Daniel and Titman allows approximation of the values 

 and  with the mean and the volatility of the return on tangible and recognized intangible 

assets and values  and with the mean and the volatility of the proxy performance of 
unrecognized intangible assets. In the sample case only two banks show the relations of 
inequality just analyzed. These companies have not distributed dividends /for a loss and the 
reduction of the ratio between book and market value is expected mainly due to a reduction of 
the numerator.  

 
        From this analysis, it can be inferred that the information about unrecorded intangibles 
does not produce certain effects on the variability of the relationship between book and market 
value. For companies for which the intangible information is negatively correlated with the 

return on the security market from  to , greater disclosure would determine a decrease in 
the expected market rate of return, but due to the reduction in diversifiable risk, its variance is 

expected to decrease from to  ;  therefore, the rate of change in the expected book value 
decreases, if the following relationship exists: 

 

For companies for which data on unrecorded intangibles are positively correlated with the yield 
of the market, greater disclosure would result in an increase in the market rate of return 

expected from  to and, due to the reduction produced in diversifiable risk, its variance 

should decrease  from  to  ; therefore, the rate of change in the expected book value in 
this case cannot decrease. 
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Limits and improvements 
 

The limits of analysis may be summarized as follows: 
- the lack of analysis of the links and possible interrelations between existing information 

on recorded and unrecorded intangibles and the contents of the notes of banks in terms of 
risks and their management; 

- The absence of a specific analysis of the existence and the effects of any impairment 
operated by companies during the reporting period. 

On the basis of what has been reported, this analysis could be further improved both 
from the theoretical and practical points of view. Theoretically, the analysis of the valuation of 
intangible assets could be expanded to verify whether and how the adoption of different 
valuation models 'flips' the existing level of disclosure. It could also implement the evaluation 
choice solution, considering a larger number of indicators, especially those related to the 
financial sector. 

From the practical point of view, improvements could include: increasing the number of 
banks and insurance companies in the sample to include foreign entities that adopt IAS-IFRS, 
to check for any differences in approach within the financial sector itself; improving the 
comparison between the relevance of the data provided in financial statements at the end of the 
year and those reported in the environmental and social budgets; increasing the numbers of 
companies considered including the industrial sector; developing a more detailed mathematical 
model to assess the relationship between book value and market value in view of the existence 
of a certain level of information on intangibles. 

From the mathematical analysis of this paper, it is possible to deduce that the information 
related to unrecognized intangibles does not produce sure effects on the variability of the ratio 
between book and market value but this information does contribute to reducing non 
diversifiable risk.  
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Appendix 1 – Companies list 

BANCO DESIO BRIANZA 

BANCO POPOLARE 

BANCO DI SARDEGNA 

CARIGE 

CREDEM 

CREDITO ARTIGIANO 

CREDITO VALTELLINESE 

BANCA ETRURIA 

FINNAT 

BANCA INTESA 

MEDIOBANCA 

MONTE DEI PASCHI DI SIENA 

BANCO POPOLARE DI MILANO 

BANCO POPOLARE EMILIA ROMAGNA 

BANCO POPOLARE DI SONDRIO 

UBI BANCA 

UNICREDIT 

CATTOLICA 

FONDIARIA 

ASSICURAZIONI GENERALI 

MEDIOLANUM 

MILANO ASSICURAZIONI 

UNIPOL  

VITTORIA 

 

 

  



Appendix 2 – intangibles ratio deriving from the application of multi - stakeholder approach 
used in the model 

Banks  Intangibles ratio 
Intangibles income 
proxy 

 
2008 2009 2010 2009 2010 

B.1 20 18 20 -0,07057 -0,00675 

B.2 57 57 57 0,062622 -0,42265 

B.3 26 28 29 0,323513 -0,06007 

B.4 53 53 53 0,12118 -0,1302 

B.5 22 22 22 0,374186 -0,13375 

B.6 53 53 53 -0,0045 -0,33323 

B.7 52 52 52 -0,07444 -0,38142 

B.8 49 49 49 0,006844 -0,25303 

B.9 17 17 17 0,186362 -0,15916 

B.10 63 63 63 0,216206 -0,40211 

B.11 27 29 29 0,190677 -0,1987 

B.12 51 51 51 -0,2037 -0,36673 

B.13 57 57 57 0,196506 -0,61333 

B.14 29 29 33 0,086578 -0,09717 

B.15 28 28 28 0,096321 -0,10647 

B.16. 58 58 58 0,021878 -0,38793 

B.17 51 51 51 0,689264 -0,21096 
 

 

Insurances     Intangibles ratio     Intangibles income proxy 

 
2008 2009 2010 2009 2010 2011 

I.1 61 61 61 0,040655 -0,22125 -0,27547 

I.2 67 67 67 -0,1416 -0,57287 -0,67764 

I.3 62 62 62 0,089485 -0,28097 -0,20036 

I.4 57 57 57 0,366268 -0,34204 -0,03578 

I.5 21 21 21 -0,07171 -0,54981 -0,01434 

I.6 44 44 44 -0,12292 -0,25353 -0,61496 

I.7 22 22 22 0,012019 -0,06436 -0,16834 
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