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Foreword 

 

Evaluating non-life insurance portfolios raises a number of issues involving 
financial and actuarial aspects, as well as management perspectives. The paper by 
Francesco Ranut focuses on the "creation of value" in a Property & Casualty portfolio, 
adopting an actuarial approach to the definition of appropriate metrics for value, and 
hence to the assessment of the quantities involved in the valuation process; at the 
same time, various corporate issues are allowed for. 

While strictly related to the specific technical features of a non-life portfolio, the 
valuation framework proposed by Ranut mainly relies on actuarial ideas and tools 
widely adopted in a life insurance context, and hence provides an interesting example 
of merging different technical skills together. 

This aspect suggests some comparisons between the evolution of actuarial 
modelling and practice in both life and non-life insurance. As far as actuarial practice is 
concerned, the role of the actuary belongs to the tradition of life insurance. In fact, it 
can be traced back to the 1750s as witnessed, for instance, by James Dodson's work. 

Non-life insurance history probably began in northern Italy with marine 
insurance at around the end of the twelfth century. Despite this long history, the list of 
actuarial contributions to this area of practice is much shorter. As in the life insurance 
field, the earliest contributions to the actuarial practice of non-life insurance date back 
to the mid-17th century. Corbyn Morris, in 1747, showed how increasing portfolio size 
reduces the risk of an insurer, and this work likely constitutes one of the first attempts 
to use mathematics in dealing with practical non-life insurance problems. Nevertheless, 
actuarial mathematics takes on an important role in non-life insurance only much later. 
The "credibility formula", as proposed by A. Whitney in 1918, probably represents the 
first important mathematical contribution to non-life actuarial practice.  

As regards actuarial theory, it should be recognized that a number of important 
aspects have been analyzed in the framework of non-life insurance mathematics and 
later addressed in the life insurance context. Two meaningful examples follow. First, 
the assumption of heterogeneity is quite natural in non-life insurance mathematics. In 
particular, unobservable heterogeneity factors are allowed for in actuarial models 
describing the random number of claims in a given period, whilst only in very recent 
times have they been taken into account in life insurance mathematics via "frailty" 
modelling. Secondly, risks other than the random fluctuation risk entered life insurance 
actuarial theory very recently, in particular because of the presence of longevity risk. 
Conversely, in non-life insurance contexts, the awareness of further types of risk, e.g. 
the parameter risk, emerges, for instance, from the adoption of pricing procedures that 
seek to "learn" from experience. 

Interchanging ideas and technical tools results in reciprocal enrichment, for both 
life and non-life insurance. In this context, the contribution by Francesco Ranut should 
be welcome, as it shows how a multi-period valuation framework, typical in life 
business, can be properly adopted even in non-life insurance, which, despite its 
prevailing short-term nature, can be better assessed if valuation tools are not restricted 
to short-term indices. 

Ermanno  Pitacco 
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Introduction  

The objective of this work is the definition and calculation of the value 
created by property and casualty insurance.  

The concept of value is well-known and widespread in life business, and 
it is used to determine important indicators such as embedded value, appraisal 
value, return on embedded value, etc. 

In property and casualty similar techniques are less developed, and the 
evaluations are mainly based on quantities such as loss ratios, combined ratios 
and ROE, that have a narrower scope and do not consider important elements 
such as the cost of capital and the future results. The reason for this situation is 
the lack of a concept of value in force, mainly due to the shorter duration of the 
non-life portfolio.  

In this way, it could be interesting to extend the concept of value creation 
to non-life insurance. In the present work we will move from the idea of value 
typical of life industry, to understand how it can be adapted to the P&C 
business; all this will pass necessarily through the definition of basic concepts 
such as industrial profit, economic capital, shareholders’ or excess capital, 
present value of future profits, appraisal value.  

We will also try to understand the effect of capital structure on value 
creation, and in particular how debt or excess capital influence the appraisal 
value. Moreover, we are going to describe the effect of both insurance and 
financial variables on the performance of the property and casualty industry, in 
order to understand what the creation of value depends on and how it can be 
influenced.  

The theoretical aspects will be matched with practical considerations, 
that should clarify the way to arrive at the calculation of the amounts quantifying 
the above concepts.  

In particular, in the last sections we will briefly mention some interesting 
applications of the theoretical system to the property and casualty line of an 
insurance company, with the aim to take managerial decisions. This point of 
view, more focused on operational issues, is the reason for the choice of such a 
topic as subject of the internship report: as a matter of fact, a strategic 
department (as Assicurazioni Generali Research Department is) has the goal to 
provide the top management with data and studies that should help managers 
to take strategic decisions. In this way, the assessment of the value that a 
market (or, changing the scope of the analysis, a business line or a branch) has 
created (or will probably create) is useful to understand how profitable the 
business is, what factors affect results, how good has been the company’s 
performance as compared to the market one, and so on. 

Since the matter is new and rather complex, some choices must be 
made, trying to reach a trade-off between conceptual correctness and 
adaptability to the business.  

Uncertainties are mainly related to: 
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1) the object of the value calculation: we have to decide what is the scope 
of the analysis: as a matter of fact we could use the theoretical model to 
calculate the appraisal value referred to the non-life operations of a 
company or of an insurance group, or to the Italian (or foreign) non-life 
market. We will focus on the Italian property and casualty market, 
especially because we think that the analysis of the dynamics of the 
whole sector is more meaningful than the description of the value created 
by one single company, even if we are aware that the market is the sum 
of different trends representing various underwriting abilities. At the same 
time, the results will be capable of operational and managerial purposes, 
as we will further discuss. Moreover, we will determine the value created 
by the Italian insurance companies, rather than by the Italian insurance 
market, because ANIA figures include both the indirect and the direct 
business run through foreign branches. However, the differences due to 
this aspect are secondary, because in Italy we have few reinsurers and 
because reinsurance produces mostly capital movements inside the 
market itself. In this way, the results obtained can be reasonably 
attributed to the Italian property and casualty business. In addition to all 
this, the model could be easily applied even to a single P&C insurance 
company or to a business unit inside a group, only adopting different data 
sources and without the need to make significant changes in the whole 
structure. 
 

2) The time scope: we shall decide if we want to look at the past (making an 
ex-post analysis) or at the future, trying to use not well-known figures, but 
forecasted results. The work will consider both the dimensions. In other 
words, in the first part we will assess how much value has been created 
in the past, using the accounting data referring to the last thirty years; we 
will interpret the results bearing the cyclic trend of non-life insurance in 
mind. After that, we will look at the future from two different prospects; 
one is in practice a sensitivity analysis, that helps us to understand how 
value is influenced by financial and insurance variables (such as risk 
premiums, risk-free rate, combined ratio). The second method would 
consist of using (or at least indicating a way of acting) inside our model 
the amounts forecasted for the next accounting years by an econometric 
model: this might help us to understand in which phase of the insurance 
cycle we are and what the next years’ prospects are. This second 
approach is not exhausted in the work, since we develop only the model 
that estimates the cost of claims, whose dynamic is particularly 
interesting because it has not been treated very extensively in the past 
(while for premiums many works and analysis have already been worked 
out). 

3) The length of the time horizon: we have to define how long our past time 
horizon will be; we have considered an interval going from 1975 to 2002: 
this choice allows us to have a sufficiently long and consistent data set, 
which is however influenced by structural changes, such as the removal 
of tariff control in 1994, with the implementation of the Third Directive. 
When we look at the future, we will arrive to 2020, year that allows us to 
have a sufficiently long time horizon. 

4) The regression analysis: as already mentioned, such an analysis is 
needed to estimate the future values of the main insurance quantities 
(premiums, claims, etc.), that added together will determine the future 
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industrial profits and the value created. When we are looking at future 
from an econometric point of view (instead of performing a sensitivity 
analysis), our theoretical idea is to assess the insurance variables 
making a regression analysis, using as independent variables a set of 
relevant macroeconomic factors; in this way, forecasts of these amounts 
would provide us an assessment of the future economic results of the 
property and casualty industry, even without eliminating the uncertainty 
margin always present in this kinds of evaluations. The hypothesis 
underlying of such an analysis is that the past can be used to understand 
the future, thing that can be considered acceptable if we do not project 
our evaluations over a too long time interval. As explained above, we 
have done all this only to determine the future cost of claims, since 
literature already presents models forecasting the future premiums 
amounts and because the other income statement items can be easily 
calculated starting from the knowledge of these two (premiums and 
claims). 

5) The data sources: it is very important to individuate reliable and complete 
data providers, able to supply all the data needed in the calculations (in a 
comparable way) through the whole time horizon. The data sources we 
have used are: ANIA (for the insurance market), ISTAT (for 
macroeconomic and social variables) and Prometeia’s data series (for 
forecasts of some exogenous variables). 

As we can see from the brief discussion made above, we have to 
develop our model trying to make a synthesis between the conceptual 
correctness of the theoretical developments and the possibility to manage 
comparable and consistent data, with the objective to reach results that are both 
correct and sufficiently easy to manage, analyse and interpret.  

Anyway, simplifications will not lead us to bias and incoherent 
conclusions about value creation: as a matter of fact, we must think that our 
main aim is to test a method and to verify the possibility to extend even to non-
life insurance the concepts that have been applied to life industry. 

Moreover, we can notice that, even if we focus on the whole market, the 
analysis could be easily adapted to an insurance company or to a specific class 
of business. In this case some aspects (such as the determination of the excess 
and the economic capitals or the calculation of the risk discount rate) could be 
performed more precisely and faster thanks to the availability of internal data 
sources. In this way, the main objective of the work is not to provide quantitative 
figures, but to provide instruments for the analysis of the insurance business in 
terms of creation of value. 

As a final remark, we specify that the we state the origin of all the 
amounts appearing in the report, if the figures are taken from any information 
sources; if no indication is explicitly shown, it means that the quantity is the 
result of our calculation. 
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1. The Italian Property and Casualty Insurance Market: 
an Overview 

Since this work will deal with the creation of value in the Italian non-life 
insurance market, we will briefly analyze some characteristics of the industry, in 
order to better understand the project’s scope and results. 

In the following chapters we will determine a model to calculate the value 
created by the property and casualty market over the last 25 years, trying to 
assess if it has been profitable and how much value it has gained or lost. It may 
be useful to have an overview of the past results according to the well-known 
concept of ROE, to assess if, to what extent and why our results will be different 
from the ones presented by the companies past balance sheets and income 
statements (see paragraph 3.4.1). 

In particular, we have focused on the first ten competitors of the market 
and we have followed the trend of their ROE during the twenty years from 1983 
to 2002. We make some remarks about our choice: 

1) we have chosen the ten companies so as to have comparable data for 
the whole time horizon considered: in this way, even if some companies 
like AXA or Aurora have had a high amount of earned premiums in the 
last years, we have preferred excluding them, because it would have 
been difficult to follow their performances through time, since they have 
reached the top positions of the market through an intense merger 
activity of entities very different one from the other; the only simplification 
we have made in the ROE calculation has regarded Fondiaria, since 
before 1991 we consider the direct and the indirect businesses together; 

2) the first ten companies can show whether the property and casualty 
market is homogeneous, or if the general result shows hidden 
heterogeneities.  

The figure below represents the ROE of the companies already 
mentioned from 1983 to 2002, calculated using the data reported by ANIA 
Annual Reports (ANIA, 1977-2004): 
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Figure 1.1. 
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We can see that ROE is generally positive, if we exclude some difficult 
periods common to all the market (such as the last Nineties’) and some 
companies that have had troubled experiences. So the market is apparently 
profitable, even if our work’s aim is to see if the companies’ ROE is really a 
good indicator of profitability and of value creation for property and casualty 
business. As a matter of fact, about this subject we should make some 
considerations: 

- the first ten companies might show results better than the market ones, 
because they could have exploited a better underwriting ability and 
economies of scale; 

- in particular, the market has been influenced by the compulsoriness of 
motor TPL insurance (starting from 1969), that has encouraged the entry 
into the P&C business of many inadequate operators, whose bad results 
have negatively affected the market in the following years originating 
defaults or acquisitions; 

- ROE does not care about the cost of capital and includes the 
shareholders’ capital investment income, so that it does not really show 
the market performances in terms of industrial profit and of value 
creation.  

To include the cost of capital into our discussion, we will consider a 
shareholders’ required return equal to the risk-free rate plus a spread depending 
on the riskiness of the company business: 

spreadrRPr BTPRF +=+= 10ρ                                                                 (1.1) 

The risk free rate referred to the Italian market is represented by the 
returns on ten years’ BTP, and we adopt a 2% spread equal for each company 
and constant through time, since we are looking at firms operating in the same 
market and it would be difficult and long to assess the risk premium for each 
company in each year. 

In this way we have in year t: 

ρ
ρ

−=
−

=
t

t

t

tt
t C

U
C

CU
EVA%                                                                  (1.2) 

where tEVA%  represents the percentage expression of the economic 
value added, tC  is the amount of shareholders’ capital of a company and tU  is 
the technical income statement result. 

The result of formula 1.2 applied to the ten companies seen above is: 
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Figure 1.2. 

Figure 1.2 shows us that in the last 20 years, most of the companies 
have been destroying value, especially in the first half of the Nineties’; only in 
the second half of the Nineties’ the situation has started to improve, even if not 
for all the companies analysed. 

This is a sign of the difficulties of the P&C Italian market, that we will 
notice even later by the results of our model. However, we should observe that 
the particularly bad performances of some companies (see especially the years 
between 1990 and 1997) have negatively influenced the trend of the whole 
market; the overall last years’ improvement has been mainly caused by the 
closing-down of the worst enterprises and by mergers and acquisitions, that 
have increased the average performance especially thanks to the economies of 
scale. 
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2. The Concept of Value 

Before speaking about the creation of value in the non-life industry, we 
will briefly discuss what value is and what kind of economic analysis we are 
going to perform. 

First of all, we have to distinguish between price and value: prices are 
expressions of the market,  while values are opinions, since they are estimated 
considering external (that the firm cannot control) and internal variables; the 
latter consist of expected flows, risks and tangible and intangible stock-values. 

Price and values coexist, but they usually differ, mainly because of: 

- the presence of variables operating downstream the value (see figure 
2.1) and influencing the price; 

- the efficiency or inefficiency of financial markets, that may be able or not 
to reflect value into prices; 

- the presence of cycles in the supply and demand of risk capitals: we 
have phases when the offer dominates (and so capitals are under 
evaluated) followed by periods dominated by the demand (when capitals 
are over evaluated); 

- the concentration processes, that may interest a sector for longer or 
shorter periods and may increase acquisition prices if the buyer relies on 
the implementation of important synergies by the acquisition. 

 

 

 

Figure 2.1 (Guatri, Bini, 2005). 

External    Variables: 

- general variables; 
- sectorial variables. 

Other internal variables: 

mainly connected to the spread of value: 

- efficiency and effectiveness of 
communication; 

- strategic and economic credibility. 
Price 

Value Other external variables: 

- financial market efficiency; 
- cycle of supply and offer of risk capitals; 
- concentration processes; 
- etc. 

Internal variables: 

- expected flows; 
- risks; 
- stock quantities 
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The above scheme explains that the price is influenced by all the 
variables influencing value, together with other external and internal quantities: 
the ones are linked to the market, the others depend on the company ability to 
influence the financial community opinions. 

Once underlined these concepts, we can go deeper into the concept of 
value, that will be the aim of our work. There are more concepts of value, each 
of them has different meanings and scopes: 

- the economic value EW  is linked to expected revenues, obtained 
exploiting productive means already owned and so very likely to occur: 
this is the value of in-force activities, and in insurance business it 
represents in practice the embedded value, that is the sum of value in-
force (VIF) and ANAV (see chapter 3); 

- the potential value PW  takes into account even long-term expected flows, 
linked to future growth opportunities. These potentialities are already 
inside the firm and they can be exploited using the skills owned by the 
company; in this way PW  can be reasonably identified with the appraisal 
value, that adds the goodwill to the embedded value. PW  will be higher 
than EW  if we expect an increase of the value in the future, lower in the 
opposite situation; 

- the acquisition value AW  is not a stand alone value, but it reflects what 
the firm can add by the acquisition, exploiting its own skills and 
characteristics, that could induce the buyers to offer prices not linked to 
the stand alone values calculated above. So AW  reflects synergies, a 
higher risk diversification, or the exploitation of latent capabilities that 
could be obtained by the acquisition. Here we are adding something 
more to PW , since we go over the prospects of internal improvements 
that appear inside PW  and we get nearer to the price of a company in 
mergers or acquisitions (Guatri, Bini, 2005). 

To decide which is the measure of value more appropriate to the property 
and casualty insurance market, we have to consider the peculiarities of the 
industry, characterised by medium-long term results and flows, and by a big 
relevance of intangible skills such as underwriting, risk selection, etc.  

In this way, the economic value is not enough exhaustive, since it does 
not include potentialities that are determinant in the future developments of the 
market and that are expressed by goodwill: this is true especially for non-life 
insurance, where we cannot avoid to consider the ability to have renewals and 
new business in the future years. 

Moreover, since we are referring to the whole market, the acquisition 
value cannot be calculated, since it refers to acquisitions and mergers of 
companies and so it has a more reduced scope. 

The scheme that explains the situation is reported in figure 2.2, where 
the diameters of the circles represent the magnitude of the band inside which 
we can find the values: 
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Figure 2.2 (Guatri, Bini, 2005). 

We should notice that figure 2.2 is valid if we have positive expectations, 
otherwise we would have a potential value below the economic one. Moreover, 
the wider band of the potential value reflects the higher uncertainty that 
characterises its evaluation. 

The three measures of value described above are all absolute, since they 
are based on models and formulas; there are even relative measures, based on 
multiples, but we will not consider them in this work, because: 

- they are more linked to the financial market, and so they are fitter to 
listed insurance companies than to the whole property and casualty 
market; 

- they look at limited time horizons; 
- they are less stable than the absolute measures (Guatri, Bini, 2005). 

The last two aspects that we will briefly discuss are the kind of valuation 
model and the point of view adopted. 

The expected flows (discounted to determine the value) can be financial 
(cash flows) or economic (profits); in our evaluation we will discount industrial or 
technical profits (see chapter 3) to determine the appraisal value, so that we will 
adopt an economic more than a financial point of view, that we think better 
reflects the nature of the insurance business. 

Moreover, we could adopt the point of view of the enterprise or the one of 
the investor: in the latter it is implicit that at the end of the time horizon we will 
recuperate the capital invested into the business, while in the other case we 
suppose that our investment will have an infinite time horizon (Guatri, Bini, 
2005). We will follow the second approach, because we are referring our 
evaluation to the whole market, whose activity will surely go on through time. 

Acquisition Value  

Economic Value 

Potential Value 

Absolute  

Values 
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The final remark is about the impossibility to define an analytic model 
able to univocally assess the value of a market or company: this is due to the 
high complexity of the subject, that depends on many variables whose future 
performance is very difficult to forecast. So the best thing should be an 
integrated evaluation model, able to organically include the contribution coming 
from different approaches. In our work we will mainly focus only on the 
appraisal value, not to determine a figure but especially to see what factors are 
able to influence the property and casualty industry performances (when we 
look forward) and what have been the general market trend and profitability in 
the last thirty years (when we look at the past). 
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3. Value Creation in Property and Casualty Insurance 

In the present chapter we are going to define a model to assess the 
value created by the market (or alternatively by the company), according to the 
financial and technical quantities and results already available or forecasted.  

Our aim is to understand how value can be expressed and what 
variables (endogenous and/or exogenous) are used to determine it. 

The idea of “value added” consists of the margin left by revenues once 
the overall costs (the ones reported in the income statement plus the cost of the 
capital) have been paid. 

As we have already noticed, the problem is mainly represented by the 
fact that the concept of value creation is usually referred to the life insurance 
business, while in the property and casualty sector it is not so common; as a 
consequence, we would like to define and calculate a variable (such as the 
embedded value in life insurance) showing where the value comes from and 
how and when it is going to be released. That is helpful to many objectives, 
such as for example: 

- to take strategic decisions;  
- to better manage the cost of capital; 
- to valuate the characteristics of the business; 
- to assess the company result; 
- to provide the financial market with information to better evaluate the 

company. 

Since we have valuations referred to the life business (Olivieri, Pitacco, 
2005), we can try to understand the process on which they are based, to assess 
to what extent we can extend these results to the property and casualty 
business. In a multiperiodical valuation, the net present value of the company 
(G) is determined using the discounted cash flows model (DCF), which is the 
present value of capital flows tK  withdrawn or paid out by shareholders at 
different times: 

( ) ( ) ∑∑
=

−−

=

++−=+=
n

t

t
t

t
n

t
tn KMKG

1
0

0
,0 )1()1( ρρρ                                    (3.1) 

where: 

- tK  is negative if the shareholders put money into the company fund tZ  
(equal to the total value of the company assets) and positive if they withdraw 
money from it; 

-  ρ  is the yield required by shareholders to invest into the company (we 
will discuss about it in chapter 7); 

- tM  is the shareholders’ capital allocated to the company fund at time t 
(in practice it is the minimum solvency margin, but we will go deeply into this 
matter in chapter 6);  
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- n is the analysis time horizon. 

(Olivieri, Pitacco, 2005). 

If tV  represents the value of the reserve at time t, we have: 

ttt VZM −=                                                                                           (3.2) 

since the shareholders’ capital is represented by that part of capital not 
facing liabilities. In this first part of the discussion, we suppose to allocate to the 
business only the capital M equal to the solvency margin, while the excess 
capital is seen as capital not directly allocated to the insurance business and it 
will be considered later, when we will take ANAV into consideration (adding it to 
G). Only in a second step (see paragraph 3.2) we will imagine the 
consequences of the allocation of an excess capital directly to the business, 
supposing to put 00 XCM + and not only 0M  into the company fund at time 0. 

The profit hU  is the annual amount reported by the profit and loss 
account; this quantity has two components, the industrial one I

tU  (whose 
meaning will be discussed below) plus the patrimonial one P

tU  (Olivieri, Pitacco, 
2005): 

∗
−+=+= tt

I
t

P
t

I
tt iMUUUU 1                                                                  (3.3) 

The patrimonial profit is given by the revenues from investments relating 
to allocated capital, net of pertaining costs and without considering the profits 
related to the investments of the excess capital, that is seen now as not directly 
allocated to the property and casualty business (on the contrary, in paragraph 
3.2 we will include even the income from the investment of XC into hU ). The 
rate ∗∗ = ttM ii represents the realistic investment rate experienced between years 
t-1 and t, the meaning and nature of which will be discussed in chapter 5. 

We can demonstrate that: 

)( 11 −− −−=−+= ttttttt MMUMUMK                                                 (3.4) 

As a matter of fact, the quantity tK  that year by year is allocated or taken 
to/from the business itself is equal to the capital tU , originated by the insurance 
activity ( I

tU ) and by the investments of shareholders’ capital ( ∗
− tMt iM 1 ), reduced 

by the amount )( 1−− tt MM needed to increase the company or market fund from 
t-1 to t (Olivieri, Pitacco, 2005).  

Substituting the above value of tK  into equation 3.1 and following some 
algebraic passages, we can arrive to the expression of the company net present 
value (NPV), which is the sum of value in-force VIF and Goodwill GW: 

 [ ] h
n

th
hhttnt MUGWVIFG −

+=
− +−=+= ∑ )1()(

1
1),( ρρρ .                                  (3.5) 
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The only hypothesis needed to arrive at formula 3.5 from formula 3.1 
(passing from equation 3.4) is that nM =0, which is reasonable if, at the end of 
our temporal horizon, we expect to give the capital back to shareholders, thing 
that is equivalent to say that at the end of year (n-1, n) we are going to stop the 
insurance activity; otherwise, we will have to allocate an amount of capital nM to 
the fund at the end of our time horizon, and so the expression of the value in-
force becomes: 

[ ] )(

1
1),( )1()1()( tn

n
h

n

th
hhnt MMUG −−−

+=
− +−+−= ∑ ρρρρ                                (3.6) 

In the following formulae we will consider the term )()1( tn
nM −−+− ρ as 

different from zero, because we think that, since we are referring our discussion 
to the whole insurance market, it is inevitable that the insurance activity will go 
on after year n, and so the allocated capital nM  will have to be necessarily 
allocated (see also chapter 2, where we justify the adoption of the point of view 
of the market/firm rather than of the investor). On the other hand, in life 
insurance this term was equal to 0, because the analysis was based on a 
closed portfolio, that was dismantled through time; in the property and casualty 
sector, on the contrary, we are considering an open portfolio, that year by year 
is made up both by old policies renewals and by new business entering (this is 
one of the basic differences between life and non-life insurance). 

The industrial profits are defined in the following way: 

V
ttttt

I
t INVCOMMADMCPU +−−−= ,                                                (3.7)                     

where: 

- tP  are the annual earned premiums; 

- tC  are the incurred claims in year t; 

- tADM  represents the administrative expenses; 

- tCOMM  are the acquisitions expenses; 

- V
tINV  is the investment income coming from the reserve (and not from 

the solvency margin 1−tM ). 

If we separate I
tU  from the global income statement result tU , 

considering that: 

t
I
tttt KUiMM −++= ∗

− )1(1 ,                                                                 (3.8) 

we arrive at an expression where the industrial profit explicitly appears: 
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         (3.9) 

if nM = 0; otherwise (and we will adopt this last hypothesis),  

)(
),( )1()( tn

nttnt MCCPVFPG −−+−−= ρρ                                               (3.10) 

In formulae 3.10 and 3.11 we can see that the value generated by the 
market (without considering the capital) is given by the present value of its 
future industrial profits, minus the cost of capital that the shareholders allocate 
(to the company or to the market) and require to be remunerated at the rate 

∗> iρ (so the difference ∗− iρ represents in practice a sort of risk premium). 

From formula 3.10 we easily arrive at the concept of value: the only 
element we need is the adjusted net asset value at time t ( ttt XCMANAV += ), 
given by the sum of the required allocated capital and the excess one.  

In this way, adding ANAV to G we determine the appraisal value AV, that 
is the actuarial method to calculate the value of the market (or an insurance 
company, depending on the scope of the analysis) (Olivieri, Pitacco, 2005): 

[ ] tt
tn
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1
1 )1()1( ρρρ                              

(3.11) 

In this way the excess capital is present only here among the net asset 
value, and not when determining VIF (coherently with our choice -discussed 
above- to allocate only M to the fund). Moreover the revenues from its 
investments don’t appear in the formula; this happens because XC is reported 
using its market value, where the goodwill deriving from future investments is 
already included.  

Here the problem is mainly represented by the fact that we don’t have an 
estimation of the ANAV for the whole insurance market, thing that prevents us 
from the calculation of the XC as the difference between ANAV and M.  To solve 
this problem, for the market we could for example use the same percentage of 
XC valid for companies with reliable data, projecting this value to the whole 
insurance market. 

An important remark must be made about the implicit presence of 
goodwill (GW) in the formula of present value of future profits, element that 
distinguishes life business (where GW is explicitly added to the embedded 
value to the determine the AV and where the meaning of GW is easily 
understandable) from the non-life one.  

The goodwill represents the capacity to add value in the future years by 
issuing new policies, that is the value of the future new business. But in property 
and casualty business most of the covers in the portfolio are annual; so the GW, 
that is referred to the new customers entering the portfolio, is already included 
into the stream of future profits determining the PVFP, because these industrial 
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profits are made up both of renewals and of new policies. This underlines that in 
P&C we have an open rather than a closed portfolio: this is a very relevant 
difference between life and non-life sectors, and it is the key to understand to 
what extent the analysis valid for life insurance (where we follow a cohort of 
insureds through time) can be extended to P&C business.  

What we have just said is true when we look both at the past and at the 
future.  

As a matter of fact, when in the present year we consider the stream of 
future profits (in other words, when we make an ex ante analysis), we have a 
time horizon of n (future) years, during which new business will come in. But the 
profit/loss derived from those new policies is directly included into the 
forecasted profits, since the dynamics of future profits (assessed for example 
starting from the income statement items obtained by a regression model) will 
already reproduce not only the contribution of renewals, but even the new 
customers entering the portfolio.  

The other application in which we will not explicitly introduce GW into the 
calculation is represented by the test of the model applied to past years’ data, 
when we compute the value of the business concerning a year in the past, 
knowing what has happened since then. In this case the value of the annual 
profit that we can find into the income statement includes the contribution of 
both the renewals and new business that in that year entered the portfolio. This 
allows us to avoid the explicit addition of the goodwill, because even in this case 
it is already included into the stream of future profits (i.e. into PVFP). 

 

3.1 RESULTS 

In order to test the above formulas on the market data at our disposal, we 
have calculated the appraisal value of the whole property and casualty Italian 
market, using amounts derived from accounting figures elaborated in the way 
we will discuss in the following chapters (in particular see chapters 4 and 5 
about industrial profit and investments income). The data source is represented 
by the income statements relative to the Italian insurance companies published 
by ANIA annual reports (ANIA, 1977-2004); here we have found even the 
amounts of premiums, claims and reserves distinguished by business lines, that 
we will use to analyse motor TPL separately from the other insurance sectors. 

The results of our calculations are shown in figure 3.1.1: 
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Figure 3.1.1. 

We have reported here two series: the first one represents the appraisal 
value going from the year considered to 2002 (the time horizon of our analysis). 
The second focuses on the appraisal value calculated over a time interval of ten 
years: in other words, we calculate the decennial AV amounts from 1975 to 
1992.  

Apart from the inevitable simplifications, the cyclical movement of the two 
series of appraisal value confirms the cyclical evolution typical of the property 
and casualty sector; however, we should notice that: 

1) the last years’ amounts are not really meaningful, because of the limited 
time horizon at our disposal; 

2) we use nominal amounts, without considering the time value of money; 
this makes the earliest years’ cycles flatter than they really are. 

In order to arrive to deeper considerations, we should separate the 
different business lines and analyse their dynamics separately. 

Even if this should be done for each single insurance category, we 
consider for the moment only two sectors: the motor TPL and the other 
businesses, since the peculiarities of motor TPL (first of all the recent 
liberalization and the compulsoriness) suggest to keep it separate from the rest 
of the insurance market. 

For the single insurance lines, the appraisal value is calculated in the 
same way as before, considering that: 

1) we use the industrial profit proper of each line; 
2) we split the solvency margin into the two categories, calculating it 

according to the same formula used for the whole market; 
3) we adopt the investment yields and required rates of return that we used 

for the whole insurance market, even if they should be calculated 
separately for each single business line. 
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The results are the following: 
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Figure 3.1.2. 
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Figure 3.1.3. 

We can see that the graphs are both cyclical and they are not in phase, 
since, especially from the last Eighties’, the motor TPL is lagged with respect to 
the other; the second diagram shows a positive value creation typical of this 
sector starting from the early Nineties, thing that contributes to the recovery of 
the global AV (see figure 3.1.1).  

Looking at figure 3.1.2, it is interesting to notice that after the 
liberalization of the motor TPL sector in 1994, the appraisal value has started to 
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increase (even if in the last years data are influenced by the shorter time 
horizon), probably suggesting that the tariffs imposed by the State were not 
well-priced and caused a destruction of value. 

 

3.2 THE INTRODUCTION OF EXCESS CAPITAL 

At this point we want to obtain the formula of appraisal value supposing 
to allocate the capital  0000 CXCMK =+=− , instead of only 0M , directly to the 
market/company fund. Since we consider the presence of the excess capital, 
we have: 

ttttt VZXCMC −=+=                                                                       (3.2.1) 

and even: 
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while the definition of the single elements of the formula (such as 
industrial profit, capital flow and so on) doesn’t change with respect to equation 
3.8. 

In this way, making the same operations done before, we arrive at an 
expression of the DCF analogous to formula 3.10: 
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So, if we refer to a generic year t, we have: 
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and again: 
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where: 

∗
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I
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tt iCUUUU 1 .                                                               (3.2.6) 

From these relations we can understand that an increasing of the excess 
capital leads to higher capital costs, and consequently to a decrease of G (that 
is a decrease of the sum of value in-force and goodwill) and of the profitability of 
the capital employed. To quantify this decrease of efficiency, we will make the 

first derivative of the ratio 
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certainly if G is positive. In this way we can see that an increase of the 
excess capital reduces the value obtained with respect to the capital employed, 
if we are already adding value by the insurance activity (that is if G is positive). 

Analogously, if we simply derive the whole appraisal value with respect to 
the excess capital, we have: 
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if we have ∗> tiρ . 

The derivative 3.2.8 shows us that an excess capital increase produces a 
less than proportional growth of the appraisal value. We can also notice that we 
have a more than proportional increase (i.e. with a derivative greater than one) 
only if ∗< tiρ , thing that happens when we can obtain from investments a return 
∗
ti  higher than the one required by shareholders; in other words, an excess 

capital allocation creates value only if the financial market yields are high, and 
so the convenience is purely financial (and not linked to the insurance activity). 

In order to have a clearer idea of the long-term effect of the excess 
capital on appraisal value, we imagine to have the same ratio α between M and 
XC for all our time horizon n-t; in other words, equation 3.2.5 becomes: 
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where: 
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If we make the derivative of 
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if the PVFP at time t is lower than 0; this could suggest that, in a positive 
industrial (because PVFP is the present value of future industrial profits) 
scenario the excess capital is useless, while in a difficult insurance market 
situation we need new shareholders’ capital to increase value. 

 

 

 

 

 

 

 



 27

3.3 EFFECTS OF THE CHANGE OF CAPITAL STRUCTURE: THE USE OF DEBT  

Another extension to the analysis is related to the use of debt capital; in 
other words, we suppose to allocate a solvency capital tM  given partly by 
shareholders e

tM and partly by debt holders tD : 

t
e
tt DMM +=                                                                                     (3.3.1) 

This capital tD  has to be given back to debt holders and the company 
(or, from a wider point of view, the market) has to pay interests on it; this means 
that the debt capital has a cost given by dr (that for the time being we will 
consider constant through time; only in the following we will hypothesize a 
possible change of this rate from one year to the other), while the rate required 
by shareholders to give their money to the company is expressed by ρ. This ρ is 
different from the ρ used above, because the capital structure change will rise 
the company riskiness and so even the remuneration that shareholders (that 
are supposed to be risk averse) require from their investment. 

In order to assess the value created by the insurance business, we focus 
again on shareholders’ point of view (in practice we adopt the financial 
approach named “Free Cash Flow to the Equity”), discounting the value of 
capital flows e

tK  that they are getting from the company, that is we use the 
formula: 
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We have now a difference in comparison with before, because we have 
to split the capital flow coming out or getting into the property and casualty fund 
into three components: 

- e
tK : the capital flows going (if positive) to shareholders; 

- d
tK : the capital flow going to debt holders, representing the 

reimbursement of the debt capital made at time t; 

- 1−td Dr : the interests paid at time t on the debt present at time t-1. 

So: 

d
ttd

e
tt KDrKK ++= −1 ,                                                                       (3.3.3) 

since we can think that at time t we pay the cost of the debt capital that 
we had at time t-1.  

In presence of debt, we should deduct the interest expenses 1−td Dr  from 
the industrial profit I

tU  (that appears in the formula of the appraisal value); but 
the amount 1−td Dr  is already considered in formula 3.3.3, so in the equivalent of 
relation 3.8 (i.e. in equation 3.3.4) we can still use the previous (when there was 
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no debt) amount of I
tU  adding only the gain 1−td DTr derived from the tax 

deductibility of interest expenses.  

Combining these considerations with what we have seen before, we 
have: 
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if T represents the corporate tax rate applied to insurance companies. 

If we put the expression of e
tK  given by the previous equation into the 

formula expressing G, we have: 
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The first part of the formula is developed as before: 
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while the last part can be transformed in this way, exploiting that we 
have:  

1−−=− tt
d
t DDK :                                                                               (3.3.7) 
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This sum derives from the addends connected to the debt capital and 
can be interpreted as the cost of debt capital. 

If we put the two components (3.3.6 and 3.3.8) together again and we 
consider the possible change of the cost of debt through time we arrive at the 
expression: 
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where tt CDandCE  represent the costs of equity and of debt at time t, 
and dtr (used instead of dr ) indicates the cost of debt for the year (t-1, t). 

The interpretation of the equation may be the following: the value G of 
the in-force business plus the goodwill according to the discounted cash flow 
model is given by the present value of future industrial profits, minus the cost of 
shareholders’ capital (related to the required rate of return ρ) and of debt 
holders’ capital (linked to the after-tax rate of return on debt )1( Trdt − ), and 
minus a term referred to the use of equity, that will be equal to 0 only if at the 
end of the time horizon all the capital will be released to shareholders (in other 
words, it will be zero if we adopt the investor’s point of view). 

Equation 3.3.9 shows us clearly that the cost of debt is reduced by the 
tax deductibility of interest expenses. In this way, thanks to the tax shield, debt 
becomes cheaper than equity in a stronger way than before, considering that 
we can usually write (at least till an upper limit of debt): 
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ρ<− )1( Trdt                                                                                     (3.3.10) 

To calculate the appraisal value, we have to add ANAV to G (that is our 
VIF plus GW in property and casualty insurance business). The difference is 
now that with debt capital ANAV is given only by the part of solvency margin 
owned by shareholders e

tM , that is: 
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(3.3.11) 

If we want to make the first derivative of this expression of the appraisal 
value with respect to the quantity of debt at time t (supposing to make its 
evaluation at that time), the first thing to do is to rearrange formula 3.3.11, in 
order to make explicit the terms where tD is present: 
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(3.3.12) 

As a matter of fact we imagine that the total solvency margin tM  does 
not depend on the debt level, since it is related to the insurance business, that 
determines the capital requirements of the company (or of the market); this idea 
has two consequences: 

1) the part of solvency margin made up of equity ( e
tM ) is expressed as the 

difference between the total solvency margin and the debt capital, that 
will be derived in the following steps; 

2) when we derive the appraisal value we consider tM as a constant. 

According to these considerations, we have: 
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this should mean that an increasing amount of debt in the composition of 
the solvency margin required by the insurance business decreases the value (of 
the company or of the market) referred to the quantity of capital that must be 
allocated to the business itself (this is the reason why we divide AV by M).  

On the contrary, if we make the same derivative, but we consider the 
ratio between AV and shareholders’ capital e

tM  (and not all capital) to see how 
efficiently equity is used, we can see that: 
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(3.3.14) 

given that the value in-force plus goodwill (i.e. G) is positive at time t (or 

at least we must have e
t

td
nt M

Tr
G

ρ
ρ

ρ
+

−−
−> +

1
)1(

)( 1,
),(  ) and that we usually have 

)1(1, Tr td −> +ρ (otherwise, nothing can be said).  

In this way we achieve the opposite conclusion: an increasing leverage in 
the capital structure rises the efficiency of shareholders’ capital use, and the 
causes may be set into the lower cost of debt compared to equity and in the tax 
deductibility of interest expenses, that further decreases the rate dhr  (see the 
numerator of  formula 3.3.14, where e

tM  is multiplied by the difference between 
the required rates of return of shareholders and bondholders). 

Actually, those considerations are made under quite strong hypothesis 
(and simplifications), because we assume that the rates ρ and dhr are 
independent from the capital structure. This assumption is not true: as a matter 
of fact, an increasing level of debt will produce a higher cost of debt dhr  and a 
higher required rate of return from shareholders.  

As we did before for the excess capital, we can define a factor δ that 
expresses the target capital structure, considered constant through time to 
make the discussion simpler but also to consider the long-term effect of a fixed 
capital structure (and not only the effect due to the presence of debt at time t): 
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so equation 3.3.11 becomes: 
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(3.3.16) 

We can demonstrate that (under our hypothesis that the capital structure 
does not influence debt and shareholders’ capital costs) an increase of the debt 
level decreases the cost of capital: 
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(3.3.17) 

If we look at the effect of debt on appraisal value with respect to 
shareholders’ capital, as we did for formula 3.3.14, we find: 
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This amount is surely greater than zero if the present value of future 
profits is positive (otherwise, nothing can be said a priori). It is interesting to 
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notice that a capital structure with a definite and constant percentage of debt 
can produce a leverage effect, helping the creation of value and rising 
shareholders’ capital efficiency, if the insurance activity is already producing 
future positive results. In any case, the key factor is represented by the lower 
cost of debt capital, that reduces the overall cost of capital thanks even to the 
tax deductibility of interests. 

 

3.4 PROFITABILITY INDEXES 

Once we have calculated the appraisal value, we need some indexes in 
order to analyse the insurance business profitability and the efficiency in the use 
of capital through the different years. 

The choice of the indexes among the wide range offered by economic 
literature and by the business practice must be made considering the insurance 
characteristics and the concept of value creation discussed above. 

In particular, we have to define what resources are invested into the 
business and what time horizon we want to adopt.  

There are three categories of capital that appear in the business: 

- the reserves; 
- shareholders’ capital (including eventually the excess capital); 
- debt holders’ capital. 

Since we will focus on shareholders’ point of view, we will consider as 
invested capital only the second of the three amounts listed above, excluding 
debt (as a source of financing whose cost is represented by interests) and 
reserves (simply considered as elements of the insurance activity) (Olivieri, 
Pitacco, 2005). 

At the beginning of the year, the total amount of allocated capital includes 
all the elements that contribute to define value, and so both ANAV and G (in life 
insurance we have a similar situation, since we consider the embedded value at 
the beginning of the accounting period when we calculate the ROEV). 

The analysis time scope is another basic element to consider to define a 
significant profitability index. As a matter of fact, in the past the economic theory 
has mainly focused on annual indicators (such as ROE or ROI), while the 
insurance results should be considered over a fit time horizon. In this way we 
must introduce an index that acts as a synthesis of the economic performances 
through the years taken into consideration. In life insurance this role is played 
by the return on embedded value (ROEV); in property and casualty we will have 
to find an equivalent measure that takes the peculiarities of this activity into 
account and that is consistent with all the discussion developed till now. 

Since the choice is not univocal and rather difficult, we will use three 
indexes, that we think are more meaningful and easier to interpret than the 
others: return on equity, ROE (or return on economic capital, ROEC, if some 
requirements are fulfilled),  return on appraisal value, ROAV, and return on 
ANAV, ROANAV. However, it is hard to assess which of them better expresses 
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the insurance business profitability, since each one presents strengths together 
with relevant weaknesses. In this way the following discussion is only an 
attempt to go more deeply into the process of  value assessment and to better 
understand it. 

 

3.4.1 ROE 

ROE measures the profit with respect to the investment of shareholders’ 
capital, referring to the interval (t-1, t); in the presence of excess capital we 
have: 
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In order to create value, we must have: 
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where )1( −tρ indicates the return on shareholders’ capital required at the 
beginning of the year (t-1, t) (Olivieri, Pitacco, 2005). 

So we are creating value if: 
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expression that can be rearranged as: 
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splitting the creation of value between the industrial (represented by the 

first addend
1−t

I
t

ANAV
U , that includes only the income from the reserves 

investments into the industrial profit) and the financial activity related to 
shareholders’ capital; the latter is represented by the difference between the 
real and of the expected ( ∗

− )1(tti ) rate of return on shareholders’ capital 
investments (Olivieri, Pitacco, 2005). 

From equation 3.4.4 we can see that an increase of the excess capital 

reduces the margin 
1−t

I
t

ANAV
U due to the insurance business, because we 

allocate capital that is not needed to run the business.  

In presence of a leveraged capital structure, we have: 
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(3.4.5) 

We can see that here we consider only shareholders’ capital e
tM 1− as the 

capital invested, but we subtract the cost of debt (reduced by the factor 1-T, 
expressing the tax deductibility of interests) from the industrial profit. To create 
value, we need again: 
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The results for the ROE calculated respectively for the whole market 
(figure 3.4.1) and separately for motor TPL and for the other insurance lines 
(figure 3.4.2) are the following:  
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Figure 3.4.1. 
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Figure 3.4.2. 

The ROE of motor TPL and of the other insurance lines are both cyclical, 
even if they are not phased; the consequence is that even the ROE calculated 
for the whole property and casualty industry is cyclical, with a period that is 
longer than the one of the single insurance lines. 

In this way, even without considering the cost of allocated capital and 
referring to the single accounting year (t-1, t) (and not to the total time horizon, 
according to the ROE approach), the cyclical behaviour of non-life insurance 
emerges, as we have seen when we spoke about appraisal value and as we will 
observe considering the other profitability indexes. 

We notice that these values of ROE are quite different from the ones 
reported in chapter 1 for the main ten companies, because: 

- here we refer to the entire market, and not to the main ten players, that 
are (often, but not always) even the best market performers; as a matter 
of fact, the market reflects even the performances of the least efficient 
companies and of the little ones; 

- the ROE calculated here is not equivalent to the ones reported in chapter 
1, because there we made the ratio between the non-life technical profit 
and the book value of assets pertaining to the non-life business, while 
here we divide the income by the solvency margin, that is generally lower 
than the book value of assets. So the results of figures 3.4.1 and 3.4.2 
are higher than they should be (to be precise, the real ROE should be 
calculated dividing the technical result by the ANAV, and not only by the 
book value of assets), even if the magnitude of the simplification is not 
relevant and does not influence the qualitative performance of the 
insurance business through time (the real trend would be similar, but 
flatter). The fluctuations are particularly big for non-motor TPL, because 
the lack of market data has not allowed us to calculate the solvency 
margin for motor and non-motor insurance  according to the same 
formula (that should be the one used for the entire market) and so we 
sometimes underestimate the non-motor solvency margin. 
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Moreover, we can try to assess the effect of an increase of the debt level 
on ROE, making the first derivative of the index with respect to debt holders’ 
capital amount: 

2
11

1
2

11

11

11

11

11

11

)(
))1((

)(

)1())1((

−−

−
∗

−−

−−

−
∗

−

−−

−
∗

−

−−

−
−−

+
−

=

=
−

−−+
=

−−+
=

tt

tdttM

tt

I
t

tt

tdttMt
I
t

t
e
t

tdttMt
I
t

tt

t

DM
MTri

DM
U

DM
DTriMU

dD
d

M
DTriMU

dD
d

dD
dROE

                                                                                                          (3.4.7) 

We can see that the sign of the derivative depends on the sign of I
tU  and 

of the term relating to the cost of debt  )1( Tri dttM −−∗ . If this one is greater than 
0 (in other words, if we have a rate of return on investments higher than the cost 
of debt capital) and if we have a positive industrial result, we can say that 
leverage increases ROE and so contributes to value creation; otherwise, if we 
have 0)1( <−−∗ Tri dttM or if we have industrial losses, we have to analyse if for 
year t the derivative is negative or not substituting the figures at our disposal, 
and nothing can be said a priori. So, in a positive economic and insurance 
scenario (industrial profit and good investment yields), the use of debt increases 
value, causing a leverage effect; on the other side, in the opposite situation, a 
capital structure including debt lowers the performance of the market/firm. We 
should notice that deeper conclusions could be made considering the variation 
of dtr with the capital structure (as well as its change with time), and in particular 
the increase of dtr as the debt capital grows in comparison with equity; here we 
have kept dtr  as a constant to make the analysis simpler and because of the 
impossibility of defining an analytical relation between the cost of debt and the 
quantity of the debt itself. 

The main problem of ROE is that it is focused on the accounting year (t-
1, t), while the insurance activity produces value through a long-term time 
horizon. This is the main reason why we use other indexes (the return on 
appraisal value and the return on ANAV) for property and casualty insurance. 

Before speaking about ROAV, we will make a final remark about ROE; if 
we compute it according to the expression: 

  ∗

−−

∗
−

−

+=
+

== tM
t

I
t

t

tMt
I
t

t

t
t i

M
U

M
iMU

M
U

ROE
11

1

1

                                          (3.4.8) 

where 1−tM  is the target solvency capital assessed taking into account 
the real risk profile of the portfolio (in other words, 1−tM  is the economic capital), 
equation 3.4.8 becomes the return on economic capital (ROEC). Since ROEC 
considers the insurance business performance with respect to the risk profile 
(requiring just that economic capital), ROEC is a good measure to assess the 
performance of the insurance management, especially for a firm inside a Group, 
because it allows to separate the analysis of the operating performance of the 
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single branch or division from the capital management of the Group 
(responsible for the eventual allocation of excess capital) (Malpaga, 2005). 

 

3.4.2 ROAV 

The return on appraisal value is defined as follows: 
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Its meaning is similar to the concept of return on embedded value 
(ROEV) in life insurance: the performance of a Group (or of the market) is 
assessed comparing the income produced during the year to the resources 
available at the beginning of the period. 

Formula 3.4.9 should be modified if at time t-1 we have a negative 
appraisal value, thing that would change the sign of the index in an unwished 
way (making it negative when the appraisal value increases from t-1 to t); to 
include into a single expression the cases of positive and negative appraisal 
values at time t-1, we write: 
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The ROAV advantage consists of considering also all the profits (or 
losses) and all the costs of capital projected within our time horizon, without 
limiting the analysis to year (t-1, t), but being consistent with the multi-periodical 
scope of insurance business. Moreover here, thanks to the use of the appraisal 
value, we directly include the cost of capital into the index, and we don’t 
consider only the profit as we did for ROE, introducing the concepts of cost of 
capital and value creation only in a second step (see formula 3.4.2). 

We should notice that the use of appraisal instead of embedded value 
implies that inside our evaluation we consider goodwill in t-1 or in t as a 
resource already available, that can be included into the index; this depends on 
the fact that, as we noticed at the beginning of our discussion, in property and 
casualty insurance we have quite a different concept of goodwill from life 
insurance, both in ex-post and in ex-ante evaluations: 

- when we use past data, goodwill is already considered inside the stream 
of profits, which include both renewals and new business; 

- when we look at the future, the industrial profit emerging from the sums 
of the items of the income statement (that for example may be obtained 
by a regression analysis) includes new and old business, as it happens 
for the past. 

We have an increase of the value created if ROAV>0, even if we should 
notice that, according to formula 3.4.10, we can have a positive ROAV 
destroying value, if we pass from a negative appraisal value to another amount 
still negative, but lower in absolute value; so ROAV tells us about the change 
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between the value created in t-1 and in t, and not about the creation of value in 
absolute terms.  

We show now the values of ROAV for the whole property and casualty 
market (figure 3.4.3) and for the two categories of motor TPL (figure 3.4.4) and 
other business lines (figure 3.4.5), obtained according to the AV figures 
calculated before: 
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Figure 3.4.3. 

ROAV 10 Years Motor TPL
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Figure 3.4.4. 
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ROAV 10 Years Other Lines
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Figure 3.4.5. 

The graphs above are referred to the appraisal values calculated over a 
ten years’ time horizon, that are more comparable, since they are all related to 
the same time horizon. 

As we expected, the index behaviour is cyclical and the oscillations 
magnitude is here more visible, because the use of the index eliminates the 
smoothing (in the earlier years) effect of the money time value (present in 
figures 3.1.1, 3.1.2, 3.1.3). Motor TPL and the other insurance lines present 
cycles that are easily visible and out of phase. The composition of the two 
trends (but we should notice that the category “other insurance lines” includes 
actually a wide set of single line indexes) gives origin to a market ROAV (figure 
3.4.3) characterised by a major oscillation going from 1975 to 1992, inside 
which we have smaller fluctuations: it is as if we had a composite effect. We can 
also notice that the increasing trend of the major cycle of figure 3.4.3 reflects 
the progressively better performances of the ROAV in figures 3.4.4 and 3.4.5, 
starting from the last Eighties; this phenomenon, in the case of motor TPL, is 
likely to be due to the liberalisation of the motor sector, that has allowed to a 
better risk pricing, and to a better risk selection and pricing in property 
insurance. 

An important operation consists of the assessment of excess and debt 
capital influence on the company performance. 

If we make the first derivative of the ROAV with respect to the XC present 
at time t-1 (we choose the XC at time t-1, in order to see how capital structure at 
the beginning of the year is able to influence the value created during that year), 
we have: 
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that is negative if and only if the appraisal value at time t is positive; in 
this way, we can see again that an increase of the excess capital present at t-1 
reduces the value created, if we have a market whose appraisal value is greater 
than 0 both in t-1 and in t. The result is consistent with what we said about 
ROE, even if here the analysis is more meaningful because it is projected over 
a long time horizon.  

Formula 3.4.11 is valid if 1−tAV  is positive; otherwise the derivative 
becomes: 
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Now the derivative is positive if and only if the appraisal value at time t is 
positive, and vice versa; we can infer that, if we start from a bad economic 
situation ( 01 <−tAV ) but we arrive at a positive one ( 0>tAV ), an increase of the 
excess capital present at t-1 can lead to an increase of the ROAV and so to a 
higher creation of value. This result could be interpreted saying that, in the 
presence of an initial destruction of value, we need a shareholders’ capital 
injection to improve the situation. 

On the other side, if we make the first derivative of ROAV with respect to 
the debt capital at time t-1, we obtain (considering now a positive 1−tAV ): 
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                                                                                                        (3.4.13) 

The result is positive if and only if  the appraisal value at time t is positive; 
in this way we can see again the leverage effect noticed before: the capital 
structure is able to influence the process of value creation; in particular, if we 
used more debt holders’ capital at t-1, we would increase the market (or the 
company) performance if the market itself has already been able to show 
positive results in t-1 and in t. 

If, on the contrary, 01 <−tAV : 
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                                                                                                        (3.4.14) 

whose dependence on the sign of the AV at time t is opposite than the 
one seen for formula 3.4.13. 

The derivative of ROAV with respect to δ (defined as in formula 3.3.15) 
would be interesting to test the effect of long-term capital structure choices (and 
in particular of the debt level) on the value creation, referring to the sources 
available at the beginning of the year. The problem is that the high number of 
variables prevents us from reaching a rather simple formula, from which we 
could deduce some basic considerations. 

 

3.4.3 ROANAV 

The graphs of figures 3.4.3, 3.4.4, 3.4.5 show one of the limits of the 
ROAV: if we have an AV near 0, the index becomes very high, so that small 
changes of the AV in absolute terms can lead to huge percentage returns, that 
prevent us from a sound analysis of the index time development.  

This consideration suggests us the use of another index, the return on 
ANAV, which can be defined as follows: 

t

tt
t ANAV

CCPVFP
ROANAV

−
=                                                                 (3.4.15) 

It describes how much value the market has been able to add to 
shareholders’ capital over a given time horizon, in comparison with the amount 
of shareholders’ capital present in the evaluation year. As a matter of fact, PVFP 
and CC are terms related to the insurance business which increase or decrease 
the amount of capital (the ANAV) that shareholders allocate to the insurance 
company (or to the market): if they are positive, for example over a time horizon 
of ten years, the business will worth for a shareholder who puts his capital into 
the market for this time. We do not consider here the term )()1( tn

nM −−+− ρ , 
because we focus on the time interval (t, n) only to see how much value is 
added, ignoring the fact that after year n we will need again a solvency capital 

nM  to go on with the insurance business in the future. 

The results obtained applying ROANAV to the market data are reported 
in the graphs below, referred respectively to the whole market, to motor TPL 
and to the aggregation of the other insurance lines (here we take again M in 
place of the ANAV): 
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Figure 3.4.6. 

Motor TPL
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Figure 3.4.7. 
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Other lines
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Figure 3.4.8. 

We see that the cyclical performance discussed above is present 
especially if each year we focus on a 10 years’ time horizon; on the other hand, 
when the last year of the analysis is always 2002, we see an oscillatory 
behaviour combined with a major (increasing) trend. However, we have a 
confirmation that property and casualty insurance is a very difficult market, 
which only recently has started a recovery supported first by non-motor 
businesses, and then even by motor TPL (see chapter 1).  

The positive aspect of ROANAV is that we consider only the value added 
by the business, relating it to the financial means used to gain it; this aspect 
avoids the meaningless strong oscillations of ROAV when the AV is near 0. 
Moreover, we obtain an index that is not focused only on one year, because the 
quantities on the numerator are projections over a stated time horizon. 
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4. The Calculation of the Industrial Profit 

As we explained in chapter 3, the profit appearing in the appraisal value 
formula is not the income statement bottom line result for property and casualty 
insurance tU , but it is the industrial profit I

tU , that is the capital originated by the 
insurance business. 

The industrial result can be theoretically determined as: 

V
ttttt

I
t INVCOMMADMCPU +−−−= ,                                                (4.1) 

where: 

- tP  are the annual earned premiums; 
- tC  are the earned claims in year t; 
- tADM  represents the annual administrative expenses; 
- tCOMM  are the acquisitions expenses; 
- V

tINV  is the investment income coming from the reserves (and not from 
the solvency margin M). 

We decide to refer all the items in formula 4.1 to the direct business, 
since its dynamics can be analysed, followed and forecasted more directly than 
the indirect and reinsurance businesses; moreover, we think that the direct 
business is more meaningful than the indirect one (that implies the transfer of 
amounts inside the market) and fitter to the scope of our analysis. However, the 
variance of results due to the adoption of direct instead of “total” (including 
reinsurance and indirect work) amounts is not relevant. Moreover, we are not 
going to neglect indirect work, reinsurance and the other technical items, since 
we will include them into some specific items that will be added to the industrial 
profit defined in formula 4.1 (see also below). 

On the other hand, the annual income statement result is obtained 
adding the result of shareholders’ capital investment: 

∗
−+=+= tt

I
t

P
t

I
tt iMUUUU 1                                                                  (4.2) 

We are now going to make some observations about the items of the 
profit and loss account that will be used to calculate the addends of equation 
4.1.  

tP  is the difference between the annual premiums and the change of the 
premiums reserves concerning direct work, while tC is obtained adding the 
direct claims paid to the change of the outstanding claims reserves. Acquisition 
expenses are referred to the direct business, while the administrative expenses 
are the total ones, since we have not enough data to split them among direct 
and indirect works. The way to calculate V

tINV  is more delicate and so it is 
described in the following chapter in a more detailed way. 
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As we have already mentioned some lines above, in order to obtain 
reliable results when we calculate the appraisal value looking at the past (1975-
2002), we will include all the indirect and reinsurance items in our evaluation, 
adding them to the industrial profit  determined using only the elements related 
to direct insurance. In particular, we will aggregate all the reinsurance items 
(claims and premiums earned by reinsurers) into one amount, distinguishing it 
from the algebraic sum of indirect figures and of other technical items. 
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5. The Calculation of the Investment Yields of Reserves 
and Shareholders’ Capital 

The problem that we want to solve is the calculation of the second order 
(realistic) investment yield ∗

tVi  at which we invest reserves. As a matter of fact, 
only the investment yield on the reserves will be put into the technical profit, that 
does not include the profit derived from the investment of the solvency margin 
(that is shareholders’ capital). 

The difficulties related to this step are: 

1) before 1998 we can’t read the profit obtained by the reserves investment 
directly from the income statement; 

2) we don’t know the assets (among those reported in the balance sheet) 
allocated to the property and casualty business for all the years from 
1975 to 2002, because in its annual reports ANIA separates the assets 
related to non-life insurance from the others only starting from 1988. This 
fact represents a problem since we would need this amount in order to 
calculate the yield rate on the assets themselves (once we will have 
calculated for each year the income from investments); 

3) we should decide if to consider the income from investments only of 
direct reserves, or of the algebraic sum of direct, indirect and reinsurance 
reserves and deposits coming from reinsurers. The problem is again 
linked to the lack of data for all the time horizon considered (for example 
we do not have the reinsurance deposits before 1988, or the reinsurers’ 
reserves after 1997). 

The approach adopted will be the following: 

1) calculation of the non-life investment income for each year from 1975 to 
2002 using the data concerning the Italian companies income statement  
published by ANIA (ANIA, 1977-2004); 

2) determination of the solvency margin, through the formula: 
( )ttt claimspremiumsearnedM ⋅⋅= 23,0;16,0max , where the earned 

premiums and claims in the formula include direct and indirect business 
and are net of reinsurance; 

3) determination of the reserves 
t

V from the income statements and from 
the balance sheets: we will use only the direct reserves, mainly because 
we have reliable and comparable data for all the time horizon (1975-
2002) of our analysis (so that we can arrive at the time evolution of the 
appraisal value, identifying the dynamic of the insurance cycle); 
moreover, it can be noticed that the effect of deposits and of indirect an 
reinsurance reserves on the results would not be relevant, so that our 
choice does not cause significant variances; 

4) calculation of ∗
tVi  as the ratio: 

2
)()( 11 −−

∗

+++
=

tttt

t
tV MVMV

incomeinvestment
i ,    (5.1)                      

where with investment incomet is the ordinary investment income, the 
nature of which we will discuss in the following part of the chapter; 

5) computation of the reserves investment income for year t, as the product:  
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2/)( 1 tttV
V

t VViINV +⋅= −
∗ .                                                                       (5.2) 

Then we will use the rate ∗
tVi  to calculate the industrial profit defined by 

formula 4.1. 

On the other side, we should notice that shareholders’ capital is invested 
at a rate ∗∗ = ttM ii that should consider even the extraordinary income. Actually, 
we cannot exclude the income from extraordinary operations from our 
evaluation: as a matter of fact, an investor is (today) interested only into the 
future capital flows, and he doesn’t care about the fact that these revenues are 
coming from extraordinary or ordinary operations. In other words, he looks at 
the absolute value of investment income and not at its origin.  

A problem is represented by the time variance of the extraordinary 
investments, since they depend on elements (such as strategy, reduction of 
losses, etc.) not really linked to financial and insurance aspects (see for 
example the spin-off of the real estate made by RAS, that has determined a 
∗
tMi equal to 35% in 2002), but able to influence the overall industry results and 

the value created. In spite of this problem, in our calculation we will use the ∗
tMi  

computed starting from the pure (i.e. without any further elaboration) accounting 
data, even if they are sometimes really high; we do this not to deviate from the 
real figures at our disposal, since we prefer limiting the arbitrary choices as 
more as possible. 

According to these considerations, the rate of return from shareholders’ 
assets becomes: 
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             (5.3) 

We decide to attribute the extraordinary operations income to 
shareholders’ assets, because extraordinary operations are usually concerned 
with long-term assets, whose duration is not compatible with the reserves time 
horizon. 

The best estimation of the industrial profit will be: 
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where tU is the technical profit for year t reported in the profit and loss 
account. 

We use formula 5.4 because, as we have said before, the industrial profit 
doesn’t include the investments of shareholders’ capital, but it is made up only 
of technical items and of the reserves investment income; in this way it seems 

correct to deduct the expression 
2

1−∗ + tt
tV

MM
i  from the income statement 

technical profit. Moreover, to be coherent with what the previous discussion, we 
subtract even the extraordinary revenues and expenses, because mainly 
concerned with operations related to long-term assets. In other words, we 
attribute the income from extraordinary activities only to M, and so we exclude it 
both from I

tU  and from the calculation of ∗
tVi . 

This way of proceeding clearly presents some simplifications. The most 
relevant ones are the following: 

1) we don’t consider the excess of capital among assets, but we imagine 
that the total amount of assets of the property and casualty business is 
made up only by the sum of reserves and solvency capital;  

2) another simplification is represented by the use of the solvency margin 
instead of the economic capital, whose calculation would have been too 
long for the scope of the work and would have required a huge amount of 
data (difficult to find out especially because we are referring to all the 
market and not to a single insurance company).  

These two proxies are needed because we don’t have a separate 
balance sheet for life and for non-life activities for all our time horizon (as we 
mentioned some paragraphs above), so that we cannot know the total property 
and casualty assets tA ; as a matter of fact, if we had all the information 
required, we could calculate ∗

tVi  and ∗
tMi more correctly as:  

2
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+
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t
tV AA

incomeinvestment
i                                                                         (5.5) 

and  
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3) We consider the assets at their book value and not at their market value. 

We should notice that those three elements contribute to make the rate 
of returns bigger than they really are, because the returns on investments are 
divided by a lower amount of assets. However, we have been careful to be 
coherent in the assessment of those rates, and in particular in the splitting of the 
income from investments between reserves (and so debt capital) and 
shareholders’ capital; as a matter of fact we have: 
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Identity 5.7 demonstrates that, starting from the rates of return applied to 
reserves and solvency margin, we arrive to the real total investment income, 
equal to the sum of ordinary and extraordinary investment income; all this 
checks that in the calculation of hU  by this method we really obtain the profit 
and loss result, that is the amount we read in the income statement of the global 
Italian market. 

Moreover, we have decided to adopt the same method to calculate ∗
tVi  

and ∗
tMi through all our time horizon, even if from 1988 to 2002 we had a specific 

balance sheet for property and casualty insurance, and so we could have 
performed a more precise computation (according to formulae 5.5 and 5.6). Our 
justification is that we prefer having comparable data covering all the time 
interval, to analyse the evolution of the value created and its causes, instead of 
performing a more precise calculation (but not much more precise, since we 
would have still adopted book values) but only for a shorter range of years. 

Another proxy would be adopted if we took a single ∗
ti  both for reserves 

and for shareholders’ capital. In this case we would consider ∗
ti  as the 

investment yield of the assets backing the reserves, but we should notice that ∗
ti  

would be the average investment yield of the assets backing both the reserves 
and shareholders’ capital; but, since the two kinds of liabilities have a different 
nature, the assets backing them will also gain different investment income and 
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consequently, applying a ∗
ti that doesn’t consider extraordinary income to 

reserves, we would overestimate the investment profit coming from reserves 
(while the solvency margin can be invested at a higher rate than provisions). 

First of all we have to analyze the structure of the income statement 
related to property and casualty business, in order to choose  which accounting 
items have to be summed to determine the non-life income from investments. 

After 1998 we can build up a reclassified income statement, where only 
the investment income from the reserves investments appears. As a 
consequence, we will directly use this figure in order to determine ∗

tVi . On the 
other hand, the determination of investment profits is more complex before 
1998, since different accounting standards were applied.  

 

5.1 REASONS FOR OUR CHOICES  

The items that we are going to consider are the following: 

1) Other patrimonial and financial revenues; 
2) Profits from real estate;  
3) Other patrimonial and financial expenses; 
4) Expenses related to real estate: these four values are clearly related to 

the investment activity, so we include them; 
5) Capital gains derived from negotiations; 
6) Capital losses, losses and expenses derived from negotiations: we 

decide to consider even these two items because they are referred to 
financial operations: in fact they deal with  gains or losses that can be 
derived from the investment activity concerning assets hold for trading 
and/or available for sale (while the results from operations related to 
long-term assets are mainly included into extraordinary gains or losses); 

7) Capital losses due to accounting evaluations: they are included in 
order to consider the changes of the assets value and to give the right 
weight to the capital gains or losses from negotiations. 

This last point should be explained a little deeply: if we consider capital 
gains from negotiations without taking capital losses due to accounting 
evaluations into consideration, we could have some values that don’t reflect the 
real gain derived from financial operations: for example, if we buy at time t a 
share at price 100, we write 100 into the balance sheet. If at the end of year t+1 
the value of the share is 80, we report a capital loss (of 20) due to accounting 
evaluations, so that now we have a financial instrument valued 80 into our 
balance sheet. Now, at the end of year t+2, we succeed in selling our share at 
110: in this way we will have a capital gain derived from negotiations equal to 
30, but the “real” gain that we realize from the whole operation from year t to 
year t+2 is given by the balance between a decrease of 20 at year t+1 and an 
increase of 30 at year t+2 (and so, apart from the time value of money, it is near 
10). On the other side, if we considered the capital gain of 30 without including 
the loss of 30 into our evaluation, we would overestimate the income coming 
from our investment activity (because it would be as if we had a share valued 
130 at time t+2). 
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Those considerations are the reason for which we have stated to 
consider even “capital losses due to accounting evaluations” into the income 
from investments. But this choice carries a problem: as a matter of fact, the 
accounting rules (before fair value will be introduced) state that in the income 
statement, according to the prudence rule, we can report only capital losses and 
not capital gains due to accounting valuations; in this way we have an 
asymmetry in the value of assets reported in the income statement, since only 
negative changes are considered, producing a possible underestimation of the 
assets value and consequently of the investment income. 

Extraordinary profits and losses, since coming from operations not 
connected to the usual industrial activity and since mainly related to assets 
backing shareholders’ capital (as we have discussed above), are excluded from 
the algebraic sum of gains and losses that determines the ordinary investment 
income. Extraordinary income, as we have already discussed above, is taken 
into consideration only when we focus on the investment yield and rate of return 
on shareholders’ capital. 

Other items excluded are “other expenditures”, “other technical items”, 
“other revenues and recoveries”, that are mainly related to technical and 
administrative operations.  

We have some problems about these amounts for the starting years of 
evaluation, from 1975 to 1978; as a matter of fact, in those profit and loss 
accounts, “other revenues (expenditures)” are put together with “other financial 
revenues (expenditures)”, and “capital gains (losses)” from negotiations or 
accounting evaluations are together with “other technical items” and 
“extraordinary revenues (expenses)”. In order to separate the financial amounts 
from the others, we have looked at the following (five) years’ correspondent 
amounts, reproducing a similar percentage distribution even from 1975 to 1978. 

 

5.2 RESULTS 

The investment yields for reserves and shareholders’ capital according to 
the previous discussion are reported in figure 5.2.1. These values are 
calculated using the income statements data and the amounts of reserves of the 
Italian property and casualty sector, reported by the ANIA Annual Reports 
published from 1977 to 2004 (ANIA, 1977-2004). 
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Figure 5.2.1. 

We can see that the reserves yield is usually much lower than the one 
related to shareholders’ capital investments, especially because the latter 
includes the extraordinary income (that in many years is very relevant), that is 

divided by 
2

1−+ tt MM , amount that is much lower than the sum of solvency 

margin and reserves. Moreover we should remind from the beginning of this 
chapter that the assumptions underlying the process (such as the use of book 
values and the coincidence between shareholders’ capital and the solvency 
margin) contribute to make the rates of returns higher than they really are, and 
that the extraordinary investments also depend on elements (strategy, reduction 
of losses) not really linked to financial and insurance aspects. 

We are able now to obtain the time series going from 1975 to 2002 of the 
industrial profits for the whole property and casualty insurance sector; the 
results are reported in the following graph: 
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Figure 5.2.2. 

We can see that we have a cyclical trend, that is flatter in the first years 
because we do not consider the time value of money.  

In particular, we can notice very bad results in the first 90s’, followed in 
the next years of the decade by a recovery in line with the cyclical behaviour of  
non-life insurance. 

In order to obtain more information about the dynamics of the industrial 
profits, it is better to split the results into two lines: motor third party liability and 
the remaining businesses. This is particularly important because a careful 
analysis should consider one by one the different lines of business, since 
everyone is influenced by specific macroeconomic and social variables that 
could overlap and hide when we look at the overall results. We consider here 
only two insurance categories for seek of simplicity and because motor TPL has 
peculiar characteristics, since it is compulsory and its tariffs were imposed by 
the state before the liberalisation of the sector in 1994. 

The technical items of the global income statement have been divided 
between the two categories proportionally to the direct premiums earned (or, 
sometimes, to the claims earned, for the items related to claims management), 
since they reflect insurance aspects. Acquisition expenses for the motor TPL 
have been calculated as the 12% of motor TPL premiums, and for the other 
lines are the difference between the total amount and the motor one. The 
reserves investments income has been attributed to the two lines multiplying the 
relative reserves (reported by ANIA Annual Reports, distinguishing for single 
line) for the investment yield of reserves ∗

tVi determined before for the total 
property and casualty sector. This represents a simplification, but its impact is 
not relevant for the overall result, since the kind of investments for all the non-
life industry are quite similar. 
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Figure 5.2.3. 

We can notice again the presence of a cyclical behaviour of the industrial 
profits for both motor and non motor lines; the two cycles have generally an 
opposite movement, so that a bottom on one side is often compensated by a 
peak in the other business. This contributes to reduce the magnitude of the 
fluctuations of the whole property and casualty industry (see figure 5.2.1). 

Moreover, we can see that from the second half of the Eighties’ the 
industrial profit of motor TPL have usually been negative and from 1995 have 
been partially compensated by the quite good results obtained in the other 
business lines. However, 1994’s tariffs liberalisation has not produced positive 
industrial results, but it seems to have increased the magnitude of fluctuations. 
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6. Equity Capital in Insurance Business 

One of the most important elements that we have to define is the 
meaning of shareholders’ capital. In the insurance business, we need to allocate 
an amount of capital that must grant solvency and allows the company to run 
the insurance business.  

The problem consists of the definition of the quantity of capital that 
shareholders have to put into the business, since there are more criteria to 
determine the capital requirements, according to different purposes and scopes; 
in fact we have: 

- Regulatory Capital (it is in practice the minimum Solvency Margin) 
- Rating Agency Capital 
- Economic Capital 

Each of them has particular characteristics, that we summarize in the 
table below: 

 Solvency Margin Rating Agency Capital Economic Capital 

Definition Amount of regulatory 
capital established by 
legislation that protects 
the company against 
insolvency 

Amount of capital rating 
agencies require in order 
to assign a rating 

Amount of capital needed to 
protect a company against 
economic insolvency over one-
year-timeframe 

Purpose It should protect policy 
holders and act as a 
floor 

It is designed to test 
capital adequacy 
warranting the target debt 
rating based on the rating 
agency metrics 

It is a tool for management 

Measurement It is currently based on 
rules that do not reflect 
the real economic risks 
of the business 

It is based on simple 
models, also considering 
other factors such as 
quality of management 

It reflects unexpected 
movements in the value of 
assets and liabilities and on the 
confidence interval that the 
management wishes to tolerate 

 Minimum capital you 
must have 

Capital you are expected 
to have 

Capital you are ought to have 

Table 6.1 (Malpaga, 2005). 

The capital that will be really allocated to the insurance business will be 
in this case the maximum between the three amounts defined above. Since the 
regulatory capital does not usually reflect the real risk profile of the firm, the 
highest figure is normally represented by the Economic Capital, and so when 
we refer to shareholders’ capital we should use this amount (see chapter 3), 
especially when we want to evaluate the cost of capital. 

The economic capital is usually calculated using a Value at Risk 
approach, and it can be seen as a shortfall from the mean of the probability 
distribution of the economic values: 
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Figure 6.2. 

The principles of the economic capital approach are: 

- the higher the capital, the higher the risk; 
- expected losses should be priced into the business; 
- diversification reduces the capital that must be borne. 

For property and casualty insurance, the economic capital has two main 
drivers: 

- the standard deviation of the assets; 
- the standard deviation of the combined ratio. 

(Malpaga, 2005). 

The asset and insurance risks can be expressed as: 

22 )()( RiskInsuranceRiskAssetRiskTotal

NEPRiskInsurance

AssetsTotalRiskAsset

ip

p

+=

⋅⋅=

⋅⋅=

σµ

σµ

                                    (6.1) 

where:  

- µ  depends on the choice of the confidence interval; 
- pσ  is the standard deviation of the returns on assets; 
- the amount of Total Assets is related to their market value and equal to 

the sum of economic capital and net reserves; 
- ipσ is the standard deviation of the combined ratio of the insurance 

portfolio, obtained putting together the standard deviations of the 
combined ratios of the different insurance lines and considering their 
correlation; 

- NEP are the net earned premiums; 
- the Total Risk is determined imaging that there is no correlation between 

assets and liabilities. 

We can see that in practice the economic capital is equal to the 
difference: 

EC 

XC 

mean



 58 

])1()1([

])1()1([)0(

exp

exp

caseworstsliabilitieectedsliabilitie

caseworstassetsectedassets

tMVtMV

tMVtMVtEC

=−=−

−=−===
                        (6.2) 

where the worst case depends on the confidence interval chosen. 

In this way, the economic capital can be seen as the realistic measure of 
required capital, and the return on it (RoEC: ratio between profits and economic 
capital) is the best measure of performance of the insurance management, 
since it cares both about resources allocated and about risk. 

To clarify the concept making a parallelism with what happens in life 
insurance, we can observe that the difference between economic capital and 
embedded value (as defined in life insurance) is that the last one considers 
even the excess capital, so that it is a measure of the available (and not of the 
required) capital (Malpaga, 2005). 

Assets Excess capital
at MV Economic capital

Fair value of 
technical reserves

 

Figure 6.3. 

In this way, we understand that the best way of proceeding would be to 
consider the economic capital as shareholders’ capital in the formula of 
appraisal value. On the other side, this amount is relatively simple to calculate 
at the present, but it may be quite difficult to obtain all the data needed for each 
year going from 1975 to 2002 (let’s think, for example, of the problems related 
to the assessment of the market values of assets dating thirty or twenty-five 
years ago), especially if we consider the whole national insurance market. 
Moreover, in our valuation, we would need even some data about the excess 
capital, that cannot be obtained for all the market (that is the scope of our 
analysis). 

The consequence is that we will use the regulatory capital in our 
evaluation, referring to this amount all the revenues obtained from the 
investments of shareholders’ capital; this approach is a proxy, but we have been 
careful of being coherent in the splitting of the investment income between 
reserves and solvency margin (see identity 5.7). 
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7. Cost of Capital in Property and Casualty Insurance 

The assessment of the cost of capital is a fundamental passage in the 
evaluation of the insurance business. As a matter of fact, incorrect cost of 
capital estimates can lead to the firm’s investing in negative net present value 
projects that destroy the firm value: the use of an incorrect cost of capital in 
capital budgeting, pricing etc. can make the firm lose market share to 
competitors if the cost of capital is overestimated and lose market value if it is 
underestimated (Cummins, 2005). 

The problem is also more difficult to solve when we refer to a single line 
of business, as the property and casualty insurance is, and to the whole 
insurance market. The traditional methods currently used refer their evaluation 
to stock market values, but we must consider that: 

- not all the companies are publicly traded (think about Lloyd Adriatico in 
the Italian insurance market); 

- only few pure non-life insurance companies are listed (in Italy there are 
not pure P&C insurance companies traded on the market), and in any 
case they cannot be taken as a representative sample of the whole 
market ; 

- the performances of the listed companies are due to both life and non-life 
sectors, and to both national and international operations (especially for 
big companies), so that it is difficult to determine the specific contribution 
due to one or the other business; 

- there are different methods to calculate the cost of capital, but there are 
no well-defined reasons to choose one instead of another; moreover, the 
choice of the variables used by anyone of them is not univocally defined, 
but in most of the cases is the results of subjective valuations (think 
about the determination of the risk premium inside the formula of CAPM, 
or the choice of the financial instrument whose yield can express the risk-
free rate). 

Our objective is now to briefly describe the main methods used to 
determine the cost of capital, focusing in particular on property and casualty 
business and trying to understand the basic ideas and the weak points of each 
one. 

The concept underlying all the theories is that insurance business needs 
shareholders’ capital; this capital will be invested together with premiums and it 
will warrant the insurer’s capability to meet his obligations, and, hopefully, it will 
generate a yield. On the other side, companies must be able to remunerate this 
amount; the entity of the remuneration depends on risk, that is on shareholders’ 
risk aversion and on the risk profile of the company: usually, the higher the risk 
borne, the higher the required rate of return from the investment.  

The concept of value creation derives from here: we create value only if 
the company is able to have a yield higher than the one required by the 
investors. In this way the economic profit is not only the income statement profit, 
but it must include even the cost of capital; in particular, for the insurance 
sector, we have: 
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Premiums 

+ investment income 

-claims, other costs, taxes 

-cost of capital 

 

= Economic profit 

We will consider four methods to assess the cost of capital: 

1) Capital Asset Pricing Model; 
2) Fama-French Three Factors; 
3) Market Consistent Pricing Model; 
4) Full-Information Industry Beta Method. 

 

7.1. CAPITAL ASSET PRICING MODEL 

The model takes into account diversification, since it considers the 
contribution of a share to the total risk borne by a diversified investor. The basic 
element of the model is beta, that represents the stock contribution to the risk of 
a market (and so fully diversified) portfolio. We can have: 

- β>1: the stock is riskier than the average; 
- β=1: the stock is as risky as the market; 
- β<1: the stock is less risky than the market. 

The formula to determine β for the i-th stock is: 
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where ,Mr  is the return of the market, ,RFr  is the risk-free rate (the rate of 
return of long-term State bonds, even if in some works, such as Cummins’ one, 
short-term T-bill rates are used, since RFr is often linked to the maturity of the 
investment analysed) and ir  is the return of the stock i. The most common beta 
are the ones at 2 or 5 years with weekly or monthly (but with the problem of the 
low number of data available in this case) data. The β can be estimated using 
the formulas above or a linear regression, where the return of the stock is put 
into relation with the return on a market portfolio (beta is the slope of the 
regression line). 

Till now we have considered a historical beta, and this represents a 
problem because beta is usually used to determine a rate that calculates the 
present values of future cash flows; so there are techniques to transform the 
historical beta into a perspective one , based on the evidence that all beta 
coefficients tend to converge on the market average with the passing of time. 
The consequence is that the expected beta is calculated as a weighted average 



 61

of the market (that weights for one third) and the historical one (that weights for 
two thirds), even if some authors (Brigham, Ehrhardt, 2005) suggest an 
opposite use of the weights (two thirds for the market, one third for the historical 
value): 

)1(
3
1

3
2

=×+×= Mihistfuture βββ                                                             (7.1.2) 

(Guatri, Bini, 2005). 

There are some problems related to the estimation of beta, that cause a 
lower reliability of the whole CAPM theory: 

- the choice of the reference period, that may be influenced by the 
absence of data or by particular economic phenomena occurring within 
the time interval and affecting all the estimate; 

- the choice of the stock market index (to whom we must compare the 
stock trend) can influence in a very strong way the results: big 
companies can have lower beta (they affect the market by themselves), 
little firms have a higher volatility but a lower correlation with the market, 
that causes low betas (Guatri, Bini, 2005); 

- low capitalization stocks are illiquid and consequently have a lower beta: 
this leads to the estimation of the sum beta, equal to the sum of the 
historical beta 0iβ and of the beta 1iβ calculated on the covariance in the 
previous period (in other words we consider the model: 

110 ititRFtit ERPERPrr ββ ⋅+⋅+= − ); usually in this way we find a 
consistently higher cost of capital, but the method is suitable for property 
and casualty insurers, who on average are characterised by infrequent 
trading (Cummins, 2005); 

- it is difficult to derive beta for non-life business, in the case of companies 
operating both in life and in non-life insurance. 

 

In general terms beta depends on: 

- the size of the firm (-); 
- the cyclical trend of the sector (+); 
- the positive growth expectations (+); 
- the operating leverage (fixed costs/total costs) (+); 
- the internationalization degree (+); 
- diversification (-); 
- the financial leverage (+). 

(Guatri, Bini, 2005). 

For what the size of the companies (referring to their capitalization) is 
concerned, we should notice that, differently from the theory, if we take the last 
two years’ average market capitalization and average beta of insurance 
companies, we see that beta increases with the size, thing that is opposite to 
the experience (Scotti, 2005). 

 



 62 

The second basic element in the CAPM is represented by the risk 
premium (ERP), that is the most discretionary variable. 

There are three criteria usually used (Guatri, Bini, 2005): 

1) the first one considers  Mr - RFr  looking at the past, but the problems are 
connected to the high variance in relation with the reference time interval, 
to the choice of the mean (arithmetic or geometric) and to the country 
considered (only Italy or more countries considered together?); 

2) the method before may even be adjusted to take unexpected variations 
into consideration; 

3) we can also calculate the mean of the expected risk premiums 
(calculated comparing expected yields with the present RFr ) taken for a 
sufficient number of years, even if these results are highly volatile. 

Once determined ERP and beta, the cost of equity for firm i becomes: 

iRFi ERPrr β⋅+=                                                                                (7.1.3) 

 

7.2. FAMA-FRENCH THREE-FACTOR MODEL 

The method is an extension of the CAPM, since it retains the CAPM risk-
premium for systematic market risk, but it adds two additional risk-premia to 
capture the effects of firm size and book-to-equity (BE/ME) ratio (which explains 
the financial risk).  

The basic idea of the model is that little firms are more risky, while low 
values of the ratio BE/ME present a significantly higher financial risk; the ratio 
between BE and ME can also be interpreted as a “value factor” that measures 
the firm’s growth prospects, since firms with low growth prospects have higher 
values of the ratio than healthier firms. 

So the formula becomes: 

HMLhSMBsERPrr iiiRFi ⋅+⋅+⋅+= β                                                (7.2.1) 

where: 

- SMB is the extra yield  (the difference) of low-capitalization stocks over 
high-capitalization ones; 

- HML is the extra yield (the difference) of  high BE/ME stocks over low 
BE/ME stocks; 

- iii hs ,,β  are obtained from a multiple regression. s and h are obtained 
dividing all the listed companies into 6 portfolios built up combining the 
two criteria added to the CAPM: all the stocks are divided into two size 
classes (low capitalization societies have a capitalization lower than the 
median of the listed companies, and vice versa for the high capitalization 
firms) and into three classes according to the ratio BE/ME (high book-to 
market firms belong to the higher 30% of the ratio, low book-to-market 
belong to the last 30% and medium book-to-market are the others). In 
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this way SMB is the difference (monthly in the regression)between the 
average returns on the three small-stock portfolios and the three big-
stock portfolios, while HML is the difference between the average return 
on the two high BE/ME portfolios  and the two low BE/ME portfolios. 

We should notice that the last two factors (s and h ) of the Fama-French 
model are expressed on relative and not on absolute values(Guatri, Bini, 2005): 

- the average firm has a beta equal to 1 and s and h equal to 0; 
- s and h are positive for little companies with low ratios book-to-price, and 

negative for the opposite cases; the impact of the two additional factors 
is relevant only for firms that have extreme positions in the distribution. 

The Fama-French model has a high explanatory power (R2 is near 95%) 
for the six portfolios considered (Guatri, Bini, 2005) and presents quite different 
results with respect to the CAPM: 

- it presents a significantly higher cost of capital, because it considers the 
two additional risk premiums; this is true especially for property and 
casualty insurers, since they (if we consider pure P&C listed players) 
tend to be smaller than average firms in other industries and because 
they tend to have more sensitivity to the BE/ME factor (this means that 
they are more sensitive to financial distress and that financial distress 
increases their cost of capital significantly) (Cummins, 2005). 

- Historical risk premiums for size and financial risk are high, while the 
beta is near 1, so that in the equation the risk-free rate tends to 
disappear(Guatri, Bini, 2005). 

- The extra yields for size and financial risk are very instable in 
time(Guatri, Bini, 2005). 

- The final results are similar to the CAPM for big firms with a low book-to-
market  value, while for little and/or high BE/ME companies the 
correction is usually too high, giving costs of equity that arrive to 30%. 
This is one of the main problems of the model, even if it succeeds in 
considering the higher cost of capital for these two categories of 
companies(Guatri, Bini, 2005). 

Even in this method we can perform the sum-beta adjustment, 
performing a regression that includes contemporaneous and lagged values of 
each of the Fama-French return series. Analogously to what we have said about 
the CAPM, sum-beta estimates are then obtained summing the betas of the 
contemporaneous and lagged returns for each of the three factors. 

The FF3F model has not met a great success in the economic 
environment, mainly because of three aspects (Brigham, Ehrhardt, 2005): 

1) the data needed (especially about the size and the BE/ME factors) are 
not readily available to the general public; 

2) it is difficult to estimate the expected values of the size and BE/ME 
factors: although we know the historical average returns for these 
factors, we don’t know whether the past historical returns are good 
estimators of the future expected returns; 

3) several studies have indicated that the results of the FF3F model are not 
correct: some of them suggest that the size effect does not apply to most 
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companies, while some others say that the book-to-market effect is not 
as significant as supposed and is not caused by risk. Another recent 
study shows that changes in the mix of assets would cause the firm’s 
beta to change over time in such a way that the firm will appear to have 
size and book-to-market effects. 

 

7.3. THE MARKET CONSISTENT PRICING MODEL 

The basic element of the theory is the use of hedge portfolios, based on 
the consideration that the main activities of the insurance industry are 
underwriting and investment; so the capital is characterised by two kinds of risk, 
the insurance and the financial one, and its cost should reflect each of the two 
risk sources. The hedge portfolio is the way to analyse separately the two 
causes of risk. 

This instrument is useful because it allows to determine the value of an 
insurance liability; it is defined as the portfolio of market instruments whose 
cash flows are as similar as possible to the cash flow of the liabilities that we 
want to hedge. For liabilities independent from the financial risks, the best proxy 
is obtained simulating the cash flows with a portfolio of zero coupon bonds. On 
the other side, if the insurance liabilities cash flows depend on financial market 
variables, they are hedged using financial instruments whose cash flows 
depend on financial variables, too. 

The weak point of the theory is related to the complexity of the hedging 
operation, since the inflation risk, the duration mismatching and the embedded 
options make the analysis difficult. 

The cost of capital of the investment activity depends only on financial 
risks, while the cost of capital of the insurance activity is related only to frictional 
costs and not to financial  market risks, because the use of the hedge portfolio 
has separated the investment activity from the insurance one: 

Insurance Company Investment Activity Insurance activity

Assets Reserves (liab.) = Assets Hedge Portfolio + Hedge Portfolio Reserves (liab.)

ANAV ANAV

Cost of capital = Cost of capital of investments   +    Cost of capital of insurance activity
 

Figure 7.3.1. 

The cost of capital of the insurance activity reflects opportunity costs, that 
are the costs borne by insurers when they invest into an insurance company 
rather than directly in the financial markets. This costs are composed by three 
main drivers: 

- cost of financial distress (that, as Cummins has demonstrated (2005), is 
considered even by the FF3F model and weights a lot in the calculation 
for property and casualty business); 

- agency costs; 
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- costs because of the illiquidity of capital. 

After the separate calculation of the costs of capital of the investment  
activity and of the insurance activity, the two values will be added to arrive to the 
total cost of capital. 

The formula to calculate the cost of capital of the investment activity is: 

ANAV
MVRP

ANAV
MV

RPrRPrr B
B

st
stRFRFinv ** ++=+=                               (7.3.1) 

where: 

- RP are the average risk premiums for each specific investment class 
considered (here only for bonds and stocks); for bonds we have a risk 
premium related to the default risk, that can be quantified referring to the 
extra yield of the bond market over the risk-free rate. 

- EC is the economic capital of the firm. 
- MV are the market value of the investments in stocks or bonds. 

The estimation of the cost of capital of the insurance activity is more 
difficult, because the three elements that compose the frictional cost of capital 
cannot be easily separated. One of the methods consists of taking the average 
of the past yields, under the hypothesis that the investors on average gain the 
required rate of return on their investments. In particular the yields used are the 
ratio between industrial income (that considers the profit derived from the hedge 
portfolio, that is obtained applying the risk-free rate to the reserves, with a 
duration consistent with the reserves duration) and ANAV.  

The advantages of the MCPM on the CAPM are (Scotti, 2005): 

- the former allocates the cost of capital to the investment area and to the 
underwriting one, while the CAPM doesn’t consider the two aspects 
separately; 

- the variance of the cost of capital calculated for a sample of companies is 
lower for the MCPM than for the CAPM, because the RFr , the cost of 
capital of the insurance activity and the risk premiums for bond and 
stocks are the same for all the companies and the only elements that 
change with the companies are the investment leverages, that depend 
on the investment strategy of the firms. On the other side, the variance of 
the cost of capital typical of the CAPM is due to the variance of the beta 
among the companies.  

- The MCPM is free from the problem of the determination of beta, that, as 
we have seen above, is full of uncertainties. 

- The MCPM allows us to focus on the insurance activity, since it considers 
aspects such as the industrial income. 
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7.4. THE FULL-INFORMATION INDUSTRY BETA METHOD 

The method allows us to calculate a beta for each area of business, so 
that we can build up a sectorial beta, particularly useful for companies that 
operate in multiple lines of business.  

As a matter of fact the majority of insurance companies are not pure 
players, so that it would be misleading to consider only the small number of 
listed property and casualty pure insurers (if any) and to calculate a weighted-
average beta among that set of players. 

The best thing to do is to decompose the overall market beta coefficient 
(for the CAPM) or coefficients (for the FF3F model) into separate beta 
coefficients for each industry in which firms participate. The underlying idea is 
that the observable market-value beta for the conglomerate is a weighted 
average of the unobservable (directly) betas of the firm’s business segments; 
weights should be the ratio between the market values of the divisions and the 
market values of the firm as a whole, but, since the single business units are 
generally not traded, the weights can be expressed as the ratio between the 
revenues of the firm in an industry and the total revenues (for the insurance 
business the premiums could be used, even if using premiums the weights are 
not really an expression of the value of the divisions) (Guatri, Bini, 2005). 

The decomposition of the beta consist of two steps (Cummins, 2005): 

1) first of all we need to estimate the overall beta iβ of the firm i using 
CAPM or FF3F methods; 

2) than we can obtain the full-information betas jβ  for each industry j 
performing a multiple regression, where the overall market betas are the 
dependent variables, and the weights ijw expressing the companies’ 
participations in each line of business are the independent variables.  

In other words, if we take m multibusiness companies operating into n<m 
different businesses, we can run the regression according to the following 
formula: 

i

n

j
jiji w εββ += ∑

=1
,                                                                              (7.4.1) 

where iε is the error term for firm i (Guatri, Bini, 2005). 

The ones seen above are systematic risk betas for industry, and can be 
used to determine the cost of capital in each business multiplying them by the 
risk premium and adding the product to the risk-free rate, that is the proceed 
typical of the CAPM. 

On the other side, we can find the full-information industry betas even 
referring to the FF3F model, but we have to run two regressions more to 
calculate the full-information size and BE/ME beta coefficients and the full-
information size and BE/ME slope coefficients for industry j, that are 
respectively indicated with the symbols sj1β , hj1β , s2β and h2β : 
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The four coefficients sj1β , hj1β , s2β and h2β  obtained by the regression can 
be used (together with the jβ  calculated before for the systematic risk) to arrive 
at the determination of the beta of a business unit dealing with property and 
casualty insurance or (going more into details) with single non-life insurance 
lines (Cummins, 2005). 

The knowledge of the cost of capital for each line of business is important 
because it can help the management for what project selections and pricing are 
concerned. In this way the full-information beta approach is very useful in 
providing information about cost of capital by line for property and casualty 
insurers, with results that are more reliable (according to Cummins’ opinion) if 
the method is combined with the sum-beta adjustment and the FF3F approach; 
on the other side, we should observe that the application of the method to the 
property and casualty insurance provides very high values of the cost of capital: 
for example we have a 20.7% for automobile insurance (against a 12.6% 
obtained using the CAPM) and a 18.6% for other lines (Cummins, 2005). 

The last remark is about the possible use of two techniques to estimate 
the equations 7.4.1, 7.4.2 and 7.4.3: the unweighted least squares (UWLS) and 
the weighted least squares (WLS). In the WLS, the weight is the ratio of the 
market capitalization to the total market capitalization of the firms in the sample; 
the UWLS approach provides an indication of the beta for the average insurer, 
whereas the market value weighted averages provide an indication of the 
systematic risk sensitivity for the industry as a whole: this aspect is particularly 
important because basing price regulation on industry-wide results rather than 
on cost of capital by firm may lead to significant pricing errors for the firms in the 
industry. 

 

7.5. THE MARKET PRACTICE 

Before deciding which method we will adopt among those described in 
this chapter, we must consider the way that the companies usually use in every 
day’s business practice. 

The concept is the same of the methods just seen: shareholders require 
a premium for the risk related to an uncertain business, and this term is added 
to the risk-free-rate. 

Companies in their evaluations usually adopt a spread in a range from 
2% to 4%; the choice of the figure will be based on: 

- the company (or the market, depending on the scope of the analysis) 
riskiness; 
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- the line of business: for example ρ is different between life and non-life 
insurance; 

- the uncertainty linked to the cash flows discounted: in particular, the 
future profits should be discounted at a lower rate than goodwill, in the 
case the goodwill cash flows are considered separately. 

(Life Department-Generali Head Office, 2005). 

 

7.6. THE CALCULATION OF ρ 

The discussion made above is useful to understand the problems arising 
once we want to calculate the discount rate that we use in the appraisal value 
model. 

The main uncertainties are set at different levels: 

1) first of all we must decide which one of the previous theories is fitter to 
our aims; 

2) the second step consists of understanding the limits underlying each 
theory; 

3) then we should calculate the value, trying to use the data at our disposal 
and that we can obtain from the financial market; 

4) as a last step, we could care about the changes of ρ due to the capital 
structure: in other words, the use of debt can affect the cost of equity. 

 

In our work we will follow the market practice; this choice is due to the 
following considerations: 

1) it is rather difficult to find out, organize and manage the whole amount of 
data needed to adopt one of the more analytic approaches, especially for 
our aims, since we are referring to a long time interval (from 1975 to 
2002) and to the market (and not to a single listed company); 

2) each method described above includes some proxies and critical points; 
consequently its application to our analysis would lead to results whose 
correctness could be discussed and criticized from many points of view; 

3) if we applied our analysis to a single company or property and casualty 
division, we could quite easily adopt a risk discount rate calculated 
according to CAPM or to MCPM (that appear the most reliable methods), 
since we would have all the information needed. 

 

The risk discount rate that we will apply will be equal to the sum: 

spreadrRPr BTPRF +=+= 10ρ                                                              (7.6.1) 

The risk free rate referred to the Italian market is represented by the 
returns on ten years’ BTP, while the spread adopted is 2%, since we are 
considering the whole market and we can apply it a lower risk premium than for 
a single company (in other words, we consider the property and casualty 
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insurance market less risky than one single company). We will adopt a higher 
spread (4%) to discount amounts referred to years after 2004, to reflect a higher 
riskiness due to the fact that they are future quantities. Some simulations about 
the effect of the risk premium on the value created will be made in chapter 9. 

The rates obtained using the approach described are the following (for 
years after 2004, we refer to Prometeia’s forecasts): 
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Figure 7.6.1. 
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8. Future Scenarios and Appraisal Value 

In the last section, we will apply the appraisal value model described in 
chapter 3 to a time interval extended to the future. Since now, we have arrived 
only to 2002, because this was the last year for which we had reliable and 
comparable data; in this last phase the new time interval ends in 2020 and so it 
is enough long to be considered “infinite” if we suppose to set ourselves before 
2005. Our aim is not to assess the value obtained including the future results 
into our evaluation, but to test the effect of the main variables on the value 
created: in other words, we are going to make a sort of sensitivity analysis. As 
we explained in the foreword, in the present chapter we look at future from only 
one of the possible points of view; an alternative approach would consist of 
performing an econometric analysis to estimate the future amounts of the 
variables needed to calculate next years’ appraisal value. We have chosen to 
develop the sensitivity analysis more deeply than the other one. Otherwise, in 
appendixes A.1 and A.2 we will perform a regression analysis to estimate the 
future cost of claims, result that, considering even the estimates of future 
premiums (Research Department Assicurazioni Generali, 2003) and financial 
variables, could lead quite easily to the appraisal value forecast. 

For what 2003 and 2004 are concerned, we know the amounts of 
premiums, claims and of the other variables, but we have not enough 
information to reclassify the income statement so that all the accounting items 
have the same meaning. The problem is relevant especially for what technical 
items are concerned, because of their heterogeneous nature (see appendixes 
A.3 and A.4), but it is difficult even to refer the ordinary and extraordinary 
investment income to life or non-life business, according to the data at our 
disposal.  

So, for 2003 and 2004 we use the amounts of premiums, claims, 
expenses and provisions given by ANIA in its Annual Report (ANIA, 2005), since 
they are easily understandable, while for the other components of the industrial 
profit and for the years after 2004 we will adopt this way of proceeding: 

- we imagine that the earned premiums will increase at the same rate of 
the nominal GDP after 2004; the hypothesis is confirmed by the data 
about years before 2004. 

- We suppose that the total amount of technical items will follow the 
average trend seen in the last years: in particular, we calculate the ratio 
between those technical items (the meaning of which is reported in 
Appendixes A.3 and A.4) and the net premiums earned, and we multiply 
the average of this ratio for the premiums of the following years (2003, 
2004, and the next ones). We decide to use the average of the amounts 
going only from 1997 to 2002, because we have seen that in this period 
we have a ratio a bit lower than -3% and with a little variance, while 
before 1997 results are much more variable; this may be due to the 
change of the accounting standards occurred in 1998. The consequence 
is that we will apply a total amount of “different technical items” equal to -
3.1% of earned premiums. 

- We calculate ∗
tVi  and ∗

tMi  adding a spread to the risk-free rate chosen as 
before; the spread is calculated as the average of the spreads occurring 
in the time intervals determined as follows: for ∗

tVi  we go from 1996 to 
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2002 (when we have a good sample of the recent behaviour of interest 
rates and we avoid to include the effects of past dynamics no longer 
significant), while for ∗

tMi we go from 1994 to 2001 (for the same reasons, 
and because in 2002  we have a very high amount that reflects 
extraordinary operations linked to the spin-off of RAS real estate). We will 
adopt a spread equal to 0.4% for ∗

tVi  and 4.4% for ∗
tMi . 

- We calculate the solvency margin as we have explained in chapter 5, 
and again we use it in the formulas as expression of shareholders’ 
capital. 

In order to arrive at the determination of the industrial and technical 
profits, we need now only the amounts of claims and expenses (administrative 
plus provisions) after 2004 . 

The historical trends of the combined, expense and loss ratios (all 
calculated considering the net earned amounts) are the following: 
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Figure 8.1. 

We can notice that the cyclical performance of the combined ratio follows 
the behaviour of the loss ratio, while the expense ratio has a monotone 
decrease and in the last years is almost constantly around 23.5-24%. 

According to these aspects, we will project the combined ratio till 2020, 
trying to reproduce its past characteristics, and in particular: 

- its cyclical behaviour; 
- the progressive reduction of the periods’ length; 
- the very slow decline of the expense ratio. 

To consider the above elements, we will: 

- divide the period  between 2006 and 2020 into three periods, long 
respectively 6, 5, and 4 years; 

- keep the three expense ratios constant along each period, and equal to 
23.5%, 23% and 22.5% respectively. 
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In order to test the effect of the combined ratio on the appraisal value, we 
will simulate three possible average future percentages (103%, 100%, and 
97%) around which we imagine that the combined ratio will oscillate with two 
different possible magnitudes (4% and 10%). The amount of claims will be 
calculated coherently to the combined ratios chosen as just described. 

All this allows us to build an income statement assessing the industrial 
profits and the other amounts that will be used in the calculation of the appraisal 
value, with a longer time horizon extended to the future. The macroeconomic 
amounts after 2008 (the last year for which we have Prometeia’s forecasts) are 
set to be equal to 2008’s figures, as if we had a steady state situation.  

To analyze the appraisal value sensitivity on financial variables, we will 
calculate the effects due to the changes of: 

- the risk premium added to the risk-free rate in the calculation of ρ (it will 
pass from 2%, to 4 and 6%); 

- the risk-free rate after 2004 (it will be increased of 1% and 2%). 

 

The results are reported in table 8.1: 
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 ‘000 €  1995 2000 2005 

Effect of combined ratio    

Combined ratio 103%         6,500,534        21,243,009        22,414,117  

 100%         7,983,847        27,113,851        32,933,913  

 97%         9,467,101        32,984,683        43,453,781  

Oscillations Magnitude 4% 

Risk premium: 2% 

Risk-free rate: The same  

  
  
  
  
  

Effect of oscill. magnitude   
  
  
  

Combined ratio 100%      

Oscillations Magnitude 4%         7,983,847        27,113,851        32,933,913  

 10%         8,192,959        27,503,037        33,399,631  

Risk premium: 2% 

Risk-free rate: The same 

  
  
  
  

Effect of risk premium   
  
  
  

Combined ratio 100% 

Oscillations Magnitude 4% 

  
  

Risk premium: 2%         7,983,847        27,113,851        32,933,913  

 4%         6,409,062        23,072,502        28,832,534  

 6%         5,192,493        19,871,842        25,455,978  

Risk-free rate: The same 
  
  
  

Effect of risk-free rate   
  
  
  

Combined ratio 100% 

Oscillations Magnitude 4% 

Risk premium: 2% 

  
  
  

Risk-free rate: The same          7,983,847        27,113,851        32,933,913  

 The same +1%         9,284,337        32,159,731        41,244,833  

  The same +2%       10,584,828        37,205,610        49,555,753  

Table 8.1. 
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In the table we report the effects on the appraisal value (calculated in 
1995, 2000 and 2005) due to the assumptions changes. We have taken the 
variables one by one (reporting them in a bold type), and we have run more 
calculations varying each time the quantity considered and keeping the others 
constant. When we don’t change the average combined ratio, we keep a 
combined ratio of 100% and an oscillation magnitude of 4% (low), because we 
think that they are the most representative ones. As a matter of fact the low 
investment yields are likely to maintain the oscillations narrow, thanks to the 
inverse correlation of investment income and combined ratio; moreover, 
shareholders’ focus on value creation and the higher market discipline (due 
mainly to a lower number of bigger competitors) will probably increase the 
market reactivity, helping to maintain a good average combined ratio (and so we 
have chosen 100%) and modest fluctuations (4%). Of course this is only one of 
the possible hypothesis, and we know that we could even look at the problem 
from other points of view. 

Table 8.1 suggests us some considerations (even if deeper conclusions 
should be made only after more simulations): 

- the future (i.e. after 2005) average combined ratio has a strong effect, 
that in the earlier years is reduced by the discounting; a change of 3% in 
the ratio, from 100% to 103% , can lead to a 30% decrease of the 
appraisal value created in the next 15 years (see 2005’s AV). This 
underlines the importance for insurance companies to focus on their core 
business, rising the market discipline and implementing a policy of risk 
pricing and selection.  

- The effect of the fluctuations magnitude is weak and limited only to the 
phase of the cycle in which the evaluation year is set. 

- The risk premium has an effect that becomes stronger with the increase 
of the time horizon’s length; for example, in 1995 the appraisal value is 
influenced by the risk premium increase more than in 2005, and in 1995 
this effect is more relevant than the combined ratio. A 2% growth of the 
required rate of return leads to a decrease of 12% of 2005’s AV and of 
15% in 2000: this emphasizes the relevance of the choice of a valid and 
consistent risk discount rate, since it may strongly influence the 
evaluation. Moreover, the results underline the relevant role played by 
risk in the process of value creation: this consideration suggests that 
companies should be really involved into a sound risk management 
policy, allowing them to keep risks under control and to rise the ratio 
between return and risk as more as possible. 

- The last set of simulations underlines the weight of financial aspects on 
the creation of value in insurance: on average just a 1% increase has 
almost the same effect of a decrease of 3% of the combined ratio, thing 
that shows us the dependence of the value creation on the market 
performances and on the investment policy, that is a very important 
leverage to increase the value of the business. Since the financial aspect 
significantly depends on exogenous factors, we understand that 
companies should be even more strongly involved into the improvement 
of the underwriting result, that is the instrument that can be better 
controlled by the market (or by enterprises): in this way we infer that 
insurers should first try to be good in underwriting and in the aspects 
more strictly connected to their core business, and in the meantime they 
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should use risk management as a tool to protect themselves from 
external threats and difficulties. 

In order to see the results over the whole time horizon, we show figures 
8.2, 8.3 and 8.4, where only three scenarios are considered: 

- scenario 1: combined ratio =100%, oscillations magnitude = 4%; 
- scenario 2: combined ratio =103%, oscillations magnitude = 4%; 
- scenario 3: combined ratio =100%, oscillations magnitude = 10%. 

Each scenario presents a risk premium of 2%. The three graphs show 
respectively the appraisal value to 2020, the appraisal value over earned 
premiums (arriving to 2005) and the CCPVFP −  for the next ten years (to have 
fully comparable data) divided by shareholders’ capital M. 
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Figure 8.2. 
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AV/earned net premiums
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Figure 8.3. 
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Figure 8.4. 

We can notice that, according to our hypothesis, in the next future the 
market is generally going to confirm the increase of the value created noticed in 
figures 3.1.1 and 3.4.6; this confirms that the liberalisation of motor TPL 
business and the tendency towards a higher market discipline (a lower number 
of companies, more efficient thanks to economies of scale) can positively affect 
the underwriting activity. The latter concept is emphasised in the above graphs, 
where it is evident that the combined ratio increase penalises the value created 
(both in absolute and in relative terms) very much (see the difference between 
scenario 2 and the others); on the other hand, the magnitude of fluctuations has 
only a weak short-term effect (trends of scenarios 1 and 3 are very similar).  
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In any case, the combined ratio has a heavy influence on the results, as 
we can see noticing that its cyclical behaviour affects the shape of the value 
curve and that this influence starts many years before the occurring of the 
different scenarios (see in particular figure 8.3, where results start to be different 
starting from the Eighties).  

In particular, the ROANAV reported in figure 8.4 (looking at a constant 
decennial time horizon) confirms that a good underwriting activity can rise the 
efficiency of the capital use very much: so (as we have already mentioned 
above) we understand that the market performances are very influenced by the 
skills related to the insurance core business, even if it is not the only factor 
affecting the industry results. As a matter of fact, the brilliant outcomes 
appearing in the diagrams above (even in presence of a 103% combined ratio) 
depend on the financial hypothesis, that rely on rather high returns on 
shareholders’ capital investments (see the spread of ∗

tMi ) and on a quite low risk 
premium of 2% applied to ρ. 

The three scenarios show a cyclical behaviour, with oscillations 
progressively moving towards a higher average value (see in particular figure 
8.4); as we already stressed, this improvement (typical even of scenario 2, 
where the combined ratio is worse) is largely due even to the financial 
hypothesis adopted: in this way, we can infer that a risk increase (with a 
consequent higher risk premium) or a reduction of the investment yields can be 
determinant to cause a worsening of the results and a destruction instead of 
creation of value. The last consideration about risk suggests us again that the 
market should care about risk management very much, seeing it as an 
instrument to optimize the relationship between risk and return. In particular, 
companies should choice the right instruments to manage risks (retention, 
reinsurance, hedging), doing it all over the firm (i.e. they should perform an 
enterprise-wide risk policy); moreover, they ought to treat every kind of risk, and 
not only the financial ones (credit, market, ALM), considering even sectors 
(such as underwriting and operational risk) that only recently are going to 
develop. 

In the above considerations it is implicit that the analysis made in this 
chapter has not the aim to calculate a value figure, but its main goals are: 

- to give some hints about the factors influencing the market performance; 
- to stress the complexity of the matter, due to the high number of relevant 

factors. 
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9. Conclusions 

At the end of our work, we will make some considerations about results, 
problems and challenges emerging from the discussions developed in the 
previous chapters. In the last paragraph we will make some additional  
observations about the way the model could be used inside the firm for 
managerial purposes. 

Our starting point has been the need to define a concept of value fit to 
the property and casualty insurance characteristics; the main issues concern 
the long term horizon of the analysis and the cost of capital evaluation, 
concepts both disregarded by the profitability indicators usually used in non-life 
insurance (i.e. ROE and combined ratio).  

One of the main problems has been the definition of the differences 
between life and non-life insurance, to know to what extent we can apply 
concepts such as present value of future profits, value in-force, goodwill, 
appraisal value to the property and casualty business. Our approach borrows 
the structure built for the life sector, with the aim to adapt it to the P&C 
peculiarities. In particular, we consider that we have an open portfolio (instead 
of a closed one) and that goodwill has a meaning rather different from before. 

At the same time, we have reflected upon the concept of value, to 
understand its meaning and which definition can be better applied to non-life 
insurance, among the different points of view adopted in the financial world. 
Moreover, we have chosen to look at the whole Italian market and not to a 
single company, and to cover a time horizon going from 1975 to the present 
(and in the last phase we have even analysed future scenarios). These choices 
have allowed us to obtain results that can be usefully interpreted even from the 
point of view of an insurance company management, so that the work is 
coherent with the mission of a corporate research department (as Assicurazioni 
Generali’s one). 

These theoretical considerations have let us define a model to calculate 
the appraisal value and  understand its meaning. In order to arrive at numerical 
results, we have separately calculated the variables appearing in the formulae, 
such as industrial profit, shareholders’ capital allocated to the business and 
investment yields. This step has passed necessarily through simplifications, 
needed mainly because of the lack of comparable and consistent data; 
however, they have not prevented us to reach correct and meaningful results. 
Moreover, the problems and doubts faced in this phase have helped us to 
understand the real meaning of the concepts quantified, especially for what the 
returns on investments of reserves and shareholders’ capital are concerned, 
and also for issues like the cost of capital (i.e. how can it be determined?) and 
the definition of shareholders’ capital itself. 

The results of the appraisal value calculation has demonstrated that the 
Italian property and casualty insurance has destroyed value, if we evaluate the 
sector over a time horizon going from the past to the present (2002); this is true 
especially in the Eighties (where results are really bad) and thanks to the 
negative performances of motor TPL. The figures confirm the cyclical behaviour 
of the sector and show a strong recovery starting from the early Nineties; this 
happens first for the other insurance lines, and some years later even for motor 
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TPL insurance, and reflects on one side a better underwriting policy and risk 
selection and pricing (for example in property insurance), and on the other the 
effects of motor TPL tariffs liberalisation occurred in 1994. 

The further steps have extended our analysis into two directions: 

1) the definition of meaningful profitability indexes, able to help us to 
interpret the figures obtained; 

2) the assessment of the effects on appraisal value due to changes in the 
financial or insurance activities. 

We have calculated ROE only to compare our results (i.e. the market 
ones) with the main ten companies’ ones, noticing that the market performance 
has been negatively affected by some enterprises, whose (bad) behaviour is 
reflected in the value destruction emerging from the analysis. In this way, the 
sector recovery is a consequence even of a stricter market discipline, which has 
brought to closing down, mergers and acquisitions of many firms. 

Since ROE does not consider the cost of capital and is not a multi-
periodical index, we have introduced other two indexes, projected over a long-
term time horizon and considering even the cost of capital. The return on 
appraisal value (ROAV) focuses on the increase/decrease of value compared to 
the appraisal value available at the beginning of the year, while the return on 
adjusted net asset value (ROANAV) expresses how much value the market has 
been able to add to shareholders’ capital, in comparison with the capital present 
in the evaluation year.  

Both the indexes, calculated for the whole market, for motor TPL sector 
and for the other business lines, show a cyclical behaviour. In the last years, the 
fluctuations have been around positive average values (especially in non-motor 
insurance and for ROANAV), but till the first half of the Nineties they were 
around very negative figures (decennial ROAV was around -30%, while market 
ROANAV was about -170%), demonstrating again the recent market recovery, 
started in non-motor business and then followed even by the motor TPL sector. 

Because of the matter complexity and the high number of variables and 
data involved, we have assessed the effect of the capital structure on value only 
from a theoretical point of view. We have calculated the appraisal value using 
excess and debt capital, making some derivatives to understand the 
consequences of an increasing level of these two kinds of capital. 

The results tell us that a higher excess capital increases value only if we 
have a negative industrial scenario (and so we need more capital to improve the 
situation), otherwise it destroys value because it increases the cost of capital. 

On the other side, the use of debt capital can (till a certain extent) create 
value, thanks to the lower cost of capital and to the tax deductibility of interests; 
in this way even in the insurance sector we find the leverage effect: the 
presence of debt is a value creation driver if the insurance activity is already 
producing positive results (i.e. in a propitious market phase), otherwise it 
reduces value. 
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Even if these considerations are mainly theoretical, they could be a 
suggestion to insurance companies management, encouraging the adoption of 
a capital structure able to maximize value according to the insurance core 
business (and not separately from it). 

After having tested the validity of these observations by looking at the 
capital structure effect on profitability indexes, we have decided to look at the 
future, performing a sort of sensitivity analysis with the aim to assess what is 
the effect of the main variables on the appraisal value. As a matter of fact, till 
now we have used past data to describe the market performances during the 
last thirty years, so that we have mainly performed an ex-post analysis. 

In particular, we have imagined a possible cyclical behaviour of the 
combined ratio till 2020, thing that has allowed us to calculate reasonable 
values for the insurance market variables, according to some hypothesis. After 
that, we have determined the effect on the appraisal value due to: 

- a change of the average combined ratio; 
- a change of the magnitude of the combined ratio fluctuations; 
- a change of the cost of capital, and in particular of the risk premium; 
- a change of the financial yields. 

From the analysis we have inferred that: 

- the average combined ratio (around which fluctuations occur) has a very 
strong effect on the market result, while the oscillations magnitude has a 
local and weak effect; 

- the risk premium is important, too, even if it weights a little less than the 
combined ratio; 

- the investment rates of return can increase or decrease the appraisal 
value to the same extent (or even more) of the combined ratio. 

This leads us to the following considerations:  

- the technical insurance activity is a very important instrument to create 
value, as we infer noticing that the combined ratio cycles affect the shape 
of the market appraisal value and ROANAV: this underlines the 
relevance of the underwriting activity, that is the core business of the 
insurance sector, on which the market should be focused very carefully; 

- the level of risk borne by investors (expressed by the risk premium) 
influences the industry wealth: so we understand that firms should be 
very keen both on assessing and on controlling the business risk. This 
underlines the role of risk management as a tool to optimize the ratio 
between risk and return, stressing the need to implement a sound risk 
management policy all over the firm (and, as a consequence, all over the 
market), in order to measure, control and manage every kind of risk 
present emerging inside the market/company; 

- since the financial market plays a very strong role in the value creation 
process, we understand that the investment strategy plays a key role in 
insurance. Moreover, since the financial issues are mainly exogenous, 
the insurance market should be even more strongly involved into the 
underwriting activity, that is its core business and can be directly 
controlled by the companies. 
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These reflections have been made referring to all the property and 
casualty insurance market, but the whole analysis (and the consequent 
considerations) can be easily applied to a single company, as we have already 
mentioned. In this way, as we will better explain in paragraph 10.1, the model 
developed in the project work could be used as an instrument: 

- to assess how much value we have created in the past; 
- to understand which variables influence the process of value creation; 
- to forecast (for example performing a regression analysis) how much 

value we are going to create in the next years. 

All this has the advantage to put together insurance and financial 
considerations, helping the management to understand how a change in the 
capital structure (i.e. the use of debt capital or the reduction of excess one), an 
increase or reduction of the investment rates or an improvement of the 
underwriting policy (i.e. a higher market discipline) can be instruments to 
increase value or to improve a difficult situation. 

 

9.1 FURTHER DEVELOPMENTS 

As a final step, we will discuss how and to what extent the model could 
be applied to an insurance company, in order to provide the management with 
the data needed to take strategic decisions.  

We are going to make these observations after the project work 
presentation in front of the Non-life Technical Department of Assicurazioni 
Generali; the meeting had two main aims: 

- to understand if the methodology and the consequent results are in line 
with the ones expected by the professionals working in the sector; 

- to assess if and how the work could find a more direct application inside 
the company. 

For what the first topic is concerned, we have had the confirmation that  
recently even Assicurazioni Generali have been performing value calculations 
based on the concept of appraisal value and derived from the life insurance 
business. This is done in order to assess the profitability of the total group 
property and casualty operations, providing the management with information 
about the efficiency of the capital use.  

The Technical Department performs the calculations in a way very similar 
to the one described in our work and referring to the same theoretical concepts 
(even if the short time at our disposal has not allowed them to explain us all the 
details of their procedure). However, the comparison of the two different points 
of view (related respectively to the market and to the company/business unit) 
has suggested us some steps, needed to focus on the firm rather than on the 
entire market and already followed inside Assicurazioni Generali: 

- first of all, when we look at the past, the data must be taken from the 
company’s past balance sheets and income statements, reclassified to 
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separate the quantities referring to non-life insurance from the ones 
related to the life business.  

- The data consider the whole amount of premiums, claims, reserves, etc. 
proper of the company property and casualty sector, including in this way 
both Italian and abroad amounts; this approach is adopted with the aim 
to look at the entire non-life business (as it happens in the case of the 
Assicurazioni Generali Corporate Centre). However, the single branch 
data could even be kept separate, if the aim is to perform an individual 
evaluation. 

- When we calculate the appraisal value for a company, we have all the 
data needed to perform the calculation of the economic capital, that will 
be the amount of shareholders’ capital (i.e. what in chapter 3 we 
indicated with the letter M) introduced into the formulas, eventually 
increased by the excess capital; in this way M does not represent the 
solvency margin, but is quantified according to the business risk profile. 
The capital amounts really allocated in the past are given by the financial 
service, but even the computation of the economic capital can be rather 
easily be performed, at least for the last decade (when we look at the 
past). When on the contrary the appraisal value over a future time 
horizon is determined, hypothesis are made about the future capital 
requirements and allocations (for example, to assess the future 
economic capital, we can refer to the risk historically affecting the 
business).  

- The company’s future amounts of premiums, claims, expenses, etc. are 
determined according to an average of the historical data about policies 
lapses and renewals, referring to the combined ratios that are set as an 
objective by the firm’s strategic plan. On the contrary, the regression 
analysis performed for the whole market is not applied to a single 
company, whose behaviour is influenced not only by macroeconomic and 
social elements, but even (or especially) by managerial decisions. 

- The cost of capital is set at a corporate level, trying to find a ρ fit to the 
property and casualty business; in order words the objective is to assess 
the shareholders’ required rate of return specific to the non-life business. 
The members of the Technical Department explained us that they 
consider as risk-free rate the yield of the BTP with a duration 
corresponding to the average duration of the P&C insurance liabilities 
(i.e. around three years); the risk premium is equal to the one adopted by 
the actuaries of the Life Insurance Department, which is certified by a  
consultancy firm. Even if the two addends are different from the ones 
adopted in our computations, their sum is very similar to our rate ρ. 

- The past rates of returns on investments of reserves and shareholders’ 
capital are stated according to the investment income, respectively on 
the total reserves and on the adjusted net asset values, which are 
quantified referring to past years’ book (for reserves) and market (for 
assets) values. For the future, the returns on investments are set 
according to the financial forecasts of research institutes, checking not to 
be far from what happened in the past. 
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- The other elements of the valuation follow rather precisely the 
considerations made in our work, so that we are not going to list them 
here again. 

In this way, the discussion with the professionals dealing with these 
topics has made us understand that our model can be easily adapted to a firm’s 
business sector evaluation. So the scope of its possible applications are 
broadened, focusing on more managerial topics such as the profitability of the 
capital employment, the interpretation of the market evolutions, the assessment 
of the factors influencing the future results, all elements useful to help the 
group’s management to take strategic decisions. These issues could be better 
developed according to the considerations derived from the calculation of the 
value created: let’s think for example of the importance of the underwriting 
activity and the effects of an adequate enterprise-wide risk management policy, 
that we already observed when we considered the whole market and that could 
be further investigated referring to a single company or business unit.  

As a final remark, it is interesting to observe that the numerical results 
obtained in the previous chapters about the Italian market were expected even 
by the members of the Technical Department, who interpreted them in a way 
very similar to ours. 
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Appendix 
 
A1. Variables that Influence the Claims Cost 

The objective is now to build a model able to assess the claims cost, 
starting from a set of macroeconomic and social variables. This operation is 
needed to forecast the future industrial profits and the other amounts that 
appear in the expression of the appraisal value. Since economic literature has 
treated the assessment of the amounts of premiums rather than of claims 
(Research Department Assicurazioni Generali, 2003), in our work we will 
consider only this second aspect, that is one of the starting points to project the 
value creation model over a future time horizon. 

Once chosen the quantities that we consider significant and set up a 
database starting from 1975 and arriving to the year 2004, we will run a 
regression analysis, in order to define a linear model that allows us to forecast 
the claims costs using the projected values of the variables considered. 

We can group the quantities into 4 areas: 

- economy, 
- insurance sector, 
- prices, 
- society. 

A list of the variables follows, with a brief note about the possible 
influence that they can have on the claims cost. 

Economic variables   

 GDP It describes the economic situation, affecting 
the insurance business and consequently the 
dimension of the portfolio and the loss 
frequency. 
Inside GDP we have for example information 
about industrial production,  household 
income and  personal property, elements that 
contribute to build up a picture of the 
economy and of the exposure, too. If  the 
exposure is higher, we will have more 
expensive claims, since we will have insured 
more expensive and more valuable goods, 
but a higher GDP (or, better, a higher rate of 
increase of the GDP) means economic 
growth and more intense activities, and so 
even a higher claims frequency.  

 Interest rates (i) Their effect on the average claims cost 
should be demonstrated and is not clear a 
priori. They may be linked to prices  and /or 
to the ultimate cost estimate (and so to the 
average claims cost). 

 Degree of utilization of 
the productive capacity 
(u). 

It may be connected to the claims frequency, 
because a stronger activity may have a 
positive effect on the number of accidents 
and so even on claims. 
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 Industrial production (I). A higher level of this variable could affect the 
number of claims, since it is referred to the 
economic activity. 

Insurance variables   

 Competition: number of 
companies in the market 
(NC). 

Competition may influence the features of 
the products offered to the market, and so 
even the nature and quantity of guarantees 
included into the contracts. We expect that 
the stronger the competition, the more 
sophisticated products and the higher the 
client’s protection are. Another effect of 
competition may be the attitude of the 
companies towards the claims settlement 
and payment, with an effect on the average 
claims cost. 
A way to describe competition may be the 
total number of companies that operate in 
the market. 

 Competition: average 
premium income per 
company (APr) 

Another indicator assessing the competition 
level is represented by the average premium 
income per company, that tells us about the 
degree of concentration and the business 
volume typical of the market in relation of its 
dimension.  

 Reinsurance policy: 
amount of premiums 
ceded (RPr). 

If companies cede high shares of risks to 
reinsurers, they will avoid to pay very huge 
claims, and in this way they reduce the 
average cost of claims. 

 Reinsurance policy: 
amount of claims paid by 
reinsurers in the past 
years (RCl) 

If it is high, reinsurance have been effective 
and it has contributed to smooth the peaks of 
claims costs. Otherwise, the amount of 
claims was not so high to need the 
reinsurance payment; this may be due to 
different things: the reinsurance 
arrangements were not effective, or there 
were not high peaks in the claims (if excess 
of loss reinsurance is very used), or the 
frequency was low (if proportional 
reinsurance was used). 

 Reservation policy: 
amount of reserves (Res) 

Reservation policy is mainly connected to 
accounting problems influencing the average 
claim cost. In this case we look at the 
amount of outstanding claims reserves 
during the time interval considered. 

 
 

Combined ratio of the 
past years (CoR) 

It may influence the companies’ attitude 
towards the problem of claims payments: 
when the ratio is above 100%, more attention 
may be paid towards the aspects that could 
reduce the expenditures for repayments of 
losses. 

Price variable   

 Inflation rate (p) The increase of prices influences the sum 
paid to the insured people, since the costs of 
damages are higher.  
It’s important to notice that the inflation 
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considered should be the insurance inflation, 
that is usually higher than the general 
inflation rate. 

Social variables   

 Legislation: weight of 
compulsory covers 
(NCCo) 

Legislation influences the way insurance 
products are offered to the market and so 
even the claims cost, even if it is difficult  to 
find some variables by which to translate the 
legislation effect into quantitative issues. 
An element that we could consider is the 
number of compulsory covers, factor that 
determines the dimension of some insurance 
business markets. It may be expressed using 
the ratio between motor TPL premiums and 
total premiums of the market (even if in this 
way we don’t consider all the possible kinds 
of minor compulsory covers). 

 Litigation level: number of 
civil actions over the 
whole population 
(LC) 
 

The higher the litigation level, the higher the 
cost of claims (think about legal expenses 
and higher client’s compensations). 
A way to express the litigation level is the 
number of civil processes divided by the 
population of the nation at the end of the 
year: if the coefficient is high or increasing, 
we can expect a high or increasing average 
cost, but even a higher number of claims. 
Moreover (and it is a pure hypothesis), a 
higher frequency of civil causes could 
facilitate an increase of the number of covers 
offered in the policies, in order to meet a 
stronger need of protection from the 
customers. 

 Litigation level: number of 
crimes reported by the 
police 
(CR) 

A high number of crimes reported will make 
the claims frequency increase. 

 Legislation: new driving 
licence system (for motor 
business) 
(DrL) 

Some legislative changes may influence the 
number of claims, but it is difficult to state 
what are the significant ones and how they 
can be translated into quantitative variables. 
As in the case of the new Italian driving 
licence, a dummy variable may be used. 

Table A.1.1. 

These are variables that are likely to explain the cost of claims for all 
property and casualty insurance lines or for the majority of them. On the other 
hand, there are quantities that are fit to describe the cost of claims only for one 
or few non-life businesses: for example, the number of vehicles registered 
during the year is probably significant for motor insurance (TPL and other 
damages), but it is likely to have a very low explanatory power for health or 
property insurance. 

A list of these variables is the following: 
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For motor insurance: 

Economic 
variables 

  

 Investments in 
machinery, plants 
and transport 
machines  
 

We imagine that a higher amount of these investments will 
increase the dimension of the portfolio, but even frequency: as 
a matter of fact higher investments could mean a better 
general level of quality (and so a decrease of the number of 
claims, but a higher average claims cost), but even a stronger 
and busier transport  sector and  consequently a higher claims 
probability.  

 Fuel cost  
 

 A high cost of fuel should discourage the use of private 
vehicles, reducing the  claims frequency.  

Social 
variables 

  

 Total number of 
vehicles 
 

It should affect the dimension of the portfolio, with a positive 
effect. 

 New vehicles 
registered 
 

It should affect the portfolio dimension (with a positive effect), 
but it could even influence frequency (if vehicles are more 
recent and sophisticated, the probability of accidents should 
decrease) and the average cost (since an accident occurred to 
a new car is likely to be more expensive). 

 Road accidents 
 

Their number is clearly connected with frequency. 

 Number of cars 
stolen 

It should affect the claims frequency for theft motor insurance, 
but it is even likely to stimulate the customers’ demand for this 
kind of cover, increasing the portfolio dimension. 

Table A.1.2. 

 

For marine insurance: 

Economic 
variables 

  

 Import+Export  
 

Import and export are considered together, since we think that 
they are positively correlated with frequency, portfolio dimension 
and average cost of marine insurance. As a matter of fact, a 
stronger volume of goods transported is likely to affect positively 
the number of claims and their amount, and to require a higher 
number of insurance covers. 

Table A.1.3. 
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For health insurance: 

Social 
variables 

  

 Health 
Services 
Expenditure  
 

We report the total expenditure borne by the public health services, 
because it can affect the claims cost for what the portfolio 
dimension and the average cost are concerned. As a matter of fact, 
a higher public expenditure could reduce the need of private health 
services, and even the perceived need of health insurance. On the 
other side, a higher health expenditure can be connected to a 
higher cost of medical services, and consequently even to a higher 
average claims cost. 

 Sanitary  
expenditure of 
families  
 

If families bear higher sanitary costs, they will be more disposed to 
buy health insurance (because the State is probably less able to 
satisfy the families’ needs), increasing the portfolio dimension; 
moreover, a higher sanitary expenditure could even be connected 
to the increase of the cost of sanitary services, with a consequent 
higher average claims cost. 

 Sanitary 
inflation  
 

Sanitary inflation is directly connected with the average claims cost, 
and it will probably be positively correlated to the average cost 
itself. 

Table A.1.4. 

Once chosen the variables that we want to include into our analysis, we 
collect the data provided by ISTAT, ANIA, ACI and Prometeia, organising 
covering the years 1975 to 2004 (even if it is sometimes difficult to find some 
pieces of information about the last 1 or 2 years).  
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A.2. Regression Analysis for the Claims Cost 

In this chapter we will describe the method and the results obtained by 
the regression analysis about the cost of claims in property and casualty 
insurance.  

The first step consists of building a theoretical model that explains the 
behaviour of the claims cost L, that theoretically depends on four factors: 

- average claims cost l ; 
- frequency of losses f; 
- dimension of the portfolio p; 
- number of insurance covers c. 

In algebraic terms we have: 

)()()()( 4321 XcXpXlXfL ×××=                                                       (A.2.1)  

where 4321 ,, XandXXX  are vectors containing each a set of variables 
able to determine the trend of the single factors.  

We want the four functions expressing average claims, frequency, 
portfolio dimension and number of covers to be linear, because our aim is to 
make a linear regression. So we can write (now, for reasons of space, we will 
consider, among the variables listed in chapter A.1, only the ones of table A.1.1, 
that are explanatory of the claims cost for all the business lines): 

DrLbCRbLCbRClblbubGDPbaf ffffffff 7654321 +++++++=       (A.2.2) 
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(A.2.3) 

NCCoblbGDPbap pppp 321 +++=                                                      (A.2.4) 

LCbNCCobAbNCbac ccccc 4321 Pr ++++=                                          (A.2.5) 

(The meaning of the names of the variables used here is reported in 
table A.1.1). 

We can see that some variables (such as GDP or the number of 
compulsory covers NCCo) are likely to explain more than one factor. In this way 
the easiest thing to do is not to estimate the four equations (A.2.2, A.2.3, A.2.4, 
A.2.5) once a time to arrive to the claims cost, but it is better to determine 
directly the equation that assesses the dependence of the claims cost on the 
variables chosen.  

In other words, the regression analysis will be performed to find a linear 
relation between the total market losses and the exogenous macroeconomic 
and social factors (note that what we are saying now is valid both for a model 
that assesses the total non-life claims cost and for another one that deals with 
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only one business line); to do this, we will try to estimate the coefficients of the 
equation: 

DrLbCRbLCbNCCobpbCoRbsb
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+++++++

+++++++++=
        (A.2.6) 

The use of informatics tools (in particular of the software E-views) will 
allow us to understand which variables among this set are really significant (and 
which ones will be eliminated as non-significant) and able to affect the 
endogenous one, what kind of influence they have, and if the model satisfies 
some properties required such as stationarity, not-autocorrelation and 
homoskedasticity of residuals, stability (Research Department Assicurazioni 
Generali, 2003). 

We must notice that such a model implies necessarily a loss of 
information and a proxy way to analyze the business environment, but it is 
adopted because of its ability to combine simplicity with a satisfactory 
explanatory power. 

We have expressed a relevant part of the variables (in particular the ones 
that present a trend) under the form of the difference of logarithms, in order to 
achieve some objectives: 

1) to obtain regression coefficients that are sensitivities; 
2) thanks to the differential form, to avoid to include trend effects in the 

estimation, arriving to stationary series: as a matter of fact we want to 
avoid autocorrelations of errors, problem that could arise if there is a 
trend and that would prevent us to use the ordinary least squares (OLS) 
method, that requires normally distributed errors; 

3) thanks to the use of logarithms, to reduce the series variability, obtaining 
a better model. 

(Research Department Assicurazioni Generali, 2003). 

 

A.2.1. FIRST LINEAR REGRESSION AND FURTHER CONSEQUENCES 

As a first attempt, we have made the regression using the set of 
variables described in appendix A.1 as independent variables and the total 
property and casualty cost of claims as the dependent one (actually we have 
used the difference of logarithms of claims, for the reasons mentioned above).  

We have run the software inserting all the data series prepared and we 
have repeated the analysis several times to try to reach consistent and 
significant results; in particular, we have mainly looked for a good fitting of data 
and for avoidance of residuals autocorrelation, taking care especially of: 

- having a value or R-squared near one (in order to represent a high 
percentage of data variability by the model with respect to the total); 

- having a Durbin-Watson parameter near two (to avoid residuals 
autocorrelation); 
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- having p-values under 5% (to include significant variables into the 
model); 

- having values higher than 5% in the Breusch-Godfrey test about first and 
second order     autocorrelation (thing that implies the absence of 
autocorrelation of residuals); 

- avoiding eteroskedasticity of residuals. 

(Research Department Assicurazioni Generali, 2003). 

If we try to obtain a model to explain the claims cost of the whole 
property and casualty sector, we  reach a sufficiently (according to these needs) 
satisfactory result only if we eliminate a relevant number of variables (such as 
GDP and inflation) that a priori we thought were significant. 

In this first attempt the variables left have been only: 

- the claims reserve, lagged of one period, with a negative coefficient; 

- the degree of utilization of the productive capacity (with a positive 
correlation); 

- a dummy variable in 1992, expressing probably a change in the way of 
managing property and casualty business occurred in those years. 

Moreover, results were satisfactory only if the analysis was performed 
using data going from 1982 to 2002. 

Since the explanatory power of this model is really low and only few 
variables are considered in this regression, we have decided to consider 
separately the insurance lines that are different according to their nature and 
characteristics. 

We will group the several businesses into seven classes, that present 
quite homogeneous characteristics and so can be influenced by the same 
variables: 

- general TPL; 
- property insurance (including fire, theft, other property damages, hail); 
- marine (transports, aviation, both for TPL and for bodies); 
- health (including accidents and disease); 
- motor third party liability; 
- other motor risks; 
- others (including all the other business lines). 

This aggregation tries to reach a balance between: 

- the need of not having too many equations and a too large set of 
variables; 

- the will to arrive to significant equations able to describe and interpret the 
phenomena. 

The consequence is that we will run more regressions, using the set of 
the common dependent variables, enriched in each case by some variables 
more typical of the specific insurance businesses considered.  
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The total amount of the claims cost will result as the sum of the costs 
obtained with reference to the aggregated lines of business. 

 

A.2.2. ESTIMATION OF THE COST OF CLAIMS IN COMPULSORY MOTOR TPL 

The linear regression performed has shown that the cost of claims 
(claims) in motor TPL business is estimated by the equation: 
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           (A.2.2.1) 

where: 

- imm is the number of new vehicles registered during the year; 
- inc is the number of road accidents occurred in the year (considering 

only the accidents with dead or injured people); 
- infl is the annual inflation rate; 
- parco is the total amount of vehicles; 
- pb is the cost of fuel. 

All the variables are positively correlated with the amount of compulsory 
motor TPL claims, except for the fuel price. 

An explanation may be the following: 

- the number of claims is positively influenced by the amount of vehicles 
present: the higher this number, the higher the probability to have road 
accidents and so the higher the frequency. As a consequence it seems 
quite natural to have a positive correlation between imm and claims. On 
the other side, a higher amount of new vehicles implies a (probable) 
better quality of the fleet, thing that should help in decreasing the number 
of accidents and consequently the frequency; the positive sign of the 
coefficient that we obtain in the regression tells us that the first effect 
prevails on the second one. Moreover, we should even consider that, 
since we are dealing with a compulsory cover, a higher quantity of new 
vehicles registered (that will cause a growth in the number of cars) will 
also increase the portfolio dimension. For what severity is concerned, if 
the number of new registered vehicles is higher, damages on those cars 
will be more expensive and so the average claims cost will increase, 
determining also an increase in the total claims amount. 

- Since the claims frequency is equal to the ratio between the number of 
claims and the exposure, the number of road accidents (that is in 
practice the numerator of the frequency) is clearly directly proportional to 
the frequency and so it influences positively the total claims cost. 

- Inflation influences the average cost of claims, because it makes the cost 
of repairs higher, and so its coefficient has a positive sign; however, the 
empirical evidence shows that the insurance inflation is much higher than 
the general inflation. 

- The increase of the number of vehicles affects both frequency and 
portfolio dimension; if there are more cars, there will be an increase of 
the vehicles circulating and so the frequency is likely to increase (as we 
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have noticed above). The same will do even the portfolio dimension, 
since we are dealing with a compulsory insurance cover.  

- The fuel price has a negative effect on the total amount of claims, mainly 
because it has a negative influence on frequency: if fuel is more 
expensive, people will use motor vehicles less, so decreasing the 
number of claims. 

 

A.2.3. ESTIMATION OF THE CLAIMS COST IN HEALTH INSURANCE 

The regression equation that explains the time evolution of claims in 
health insurance is the following: 
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               (A.2.3.1) 

where: 

- infmalass is the cost of claims related to personal accidents and disease 
(that appears even as a dependent variable, lagged by one year); 

- infl is the inflation rate, with basis equal to 100 in 1995; 
- D92 is a dummy variable, related to year 1992; 
- Spsan is the total sanitary expenditure of families. 

The possible interpretation of the result is the following: 

- the presence of the cost of claims of the past accounting year (with a 
positive coefficient) is due to an inertial element, that expresses the 
growth tendency of the claims cost; 

- inflation is positively correlated with the dependent variable, because a 
higher inflation will cause higher costs, affecting in this way the average 
claims cost;  

- the dummy variable is set in 1992, and it probably expresses the effect of 
the introduction of the National Sanitary System (SSN), that has strongly 
changed the Health System and has given a great impulse to disease 
insurance; 

- the sanitary expenditure of the families is positive correlated to the total 
claims cost, thing that can be explained from two points of view. A higher 
expenditure could be due to higher costs typical of all the sector, and so 
able to influence even the expenses borne by the insurance companies 
(in other words, this is an effect correlated to the average claims cost). 
On the other side, if families have to spend more for health, they will 
more disposal to buy insurance covers, causing in this way a wider 
portfolio dimension. 
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A.2.4. ESTIMATION OF THE CLAIMS COST IN PROPERTY INSURANCE 

By “property insurance” we mean the businesses related to fire, theft and 
other property damages. We can see that the definition is quite broad, since it 
includes lines of business rather different one from the other: for example, we 
put together retail and industrial businesses, and covers related to cases (such 
as floods and fires) that depend on heterogeneous facts, not correlated one to 
the other. 

Those are probably the reasons for the difficulties found in the estimation 
of a significant and reliable model; the only equation that we succeed in 
obtaining is: 

lpropd inf012.0)log( = ,                                                                 (A.2.4.1) 

that expresses the quite obvious positive correlation of property 
insurance claims costs with the inflation rate. 

If we consider the dependent variable in the logarithmic form, without 
making the difference, we will arrive to the following equation, that has a very 
high explanatory power (R-squared is 99.2%): 

TGDPpropprop 026.0)log(72.1))1(log(84.09.20)log( −+−+−=        (A.2.4.2) 

where: 

- the firm addend is a constant; 
- prop(-1) is the amount of claims related to property insurance in the year 

before; 
- GDP is the gross domestic product of the nation whose insurance market 

we are analysing, reported using 1995’s prices; 
- T is a trend variable (equal to 1 in the first year of our temporal interval, 2 

in the second, 3 in the third and so on). 

The result can be interpreted as follows: 

- the first variable is in practice a level variable, and, since it is positively 
correlated with the dependent one, tells us that we are describing an 
inertial phenomenon; 

- the higher the GDP, the higher the wealth of the country, and so even the 
larger the portfolio dimension; a higher wealth could even influence the 
claims severity, since the sums insured are probably bigger; 

- the trend variable has a negative coefficient, but to understand its 
meaning it must be seen together with the other variables, that are 
characterised by a trend behaviour, too; in this way, T seems to be useful 
to correct the time development of the trend, and not to express a 
decreasing tendency of property claims. 

The most relevant conclusion obtained by the regression is that the 
phenomenon is dominated by a strong trend, that here is expressed by the GDP 
and by the inertial lagged variable (while in equation A.2.4.1 it was probably 
represented by the inflation); the model capability to describe the trend is likely 
to be the cause of the high explanatory power of equation A.2.4.2 (whose R-
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squared is equal to 99.2% as we have already noticed), telling us that in reality 
we have an autoregressive model (Research Department Assicurazioni 
Generali, 2003). 

As we noticed before, the meaning of the model is limited by the fact that 
the class of property insurance is wide, including risks that are quite different 
and that should be explained by ad hoc variables, not fit to explain other 
property lines. Let’s think for example of variables dealing with reinsurance and 
industrial production, that are probably relevant for industrial covers, but much 
less important for retail business. 

 

A.2.5. ESTIMATION OF THE COST OF CLAIMS IN GENERAL TPL INSURANCE 

The regression equation for this insurance line is the following: 

lrcdd inf01.0057.0)log( +=                                                            (A.2.5.1) 

The equation is similar to equation A.2.4.1, that was referred to property 
insurance. Here we have a constant plus the inflation rate, positively correlated 
with the cost of claims, thing that is reasonable if we think that a higher inflation 
will determine an increase of the average claims cost. 

The explanatory power of the model is quite low (R-squared is 50%). 
This thing could be partially explained (again) by the wide range of covers that 
go under the name of “general third party liability”, and that should be 
considered one by one to obtain more significant results; for example, doctors’ 
liability will be connected to the variables that influence health insurance, while 
products liability could be related especially to economic variables (such as 
GDP or industrial production). 

Another common element between property and general TPL insurance 
is the presence of a strong trend, that we can infer both from equations A.2.5.1 
and A.2.5.2  and from equation A.2.5.1, for which we can repeat the 
considerations made in the previous paragraph. 

 

A.2.6. ESTIMATION OF THE COST OF CLAIMS IN MOTOR OTHER RISKS 

This insurance line includes all the covers of vehicles different from the 
compulsory ones (that is other than third party liability). We have decided to 
separate these businesses because of their different characteristics, first of all 
compulsoriness, that strongly influences the portfolio dimension.  

The equation obtained is: 

))1(log(7.0)log(21.0inf003.0)log( −++= arddimmdlardd               (A.2.6.1) 

where ard(-1) is the amount of claims of this insurance line, lagged by 
one period. 

A brief explanation of the results may be: 
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- infl is positively correlated with the total amount of claims, since, as we 
have noticed several times, it produces a growth of severity; 

- imm (that appears in the form of difference of logarithms) expresses the 
renewal of the fleet, since it represents the number on new vehicles 
registered during the year. It appears with a positive coefficient, because 
it is positively correlated with portfolio dimension, frequency and severity. 
As a matter of fact, an increase in the number of new cars will make the 
whole fleet grow, thing that will stimulate the rise of the portfolio 
dimension; moreover, the owners of new vehicles will be more interested 
into covers that protect them from thefts and fires or into kasko 
insurance. On the other hand, a higher number of new cars registered 
means that claims will probably be more expensive, since cars are more 
sophisticated and new. Moreover, an increase in registration is likely to 
influence positively even frequency, especially for what theft insurance is 
concerned, because new cars are targets of thieves. 

- ard(-1) is an inertial term, that shows us that the phenomenon has a time 
trend. 

The model has a good explanatory power (R-squared is near 76%), but 
we think that results would have been surely better if we had had data about 
cars stolen for all the time interval considered (in fact we have those data only 
from 1993 to 2002). 

 

A.2.7. ESTIMATION OF THE COST OF CLAIMS IN MARINE INSURANCE 

This class includes transports and aviation (both TPL and bodies) and 
the amount of claims is explained by the following equation: 

9117.08434.09731.0
)(0082.0inf0083.0)log(95.0)log(

ddd
riassdlinvmadmarined

+−−
−++=      (A.2.7.1) 

where: 

- invma represents the total annual amount of investments into machinery 
and means of transport; 

- riass is the ratio between the premiums ceded and the total amount of 
premiums earned in the accounting year; 

- d97, d85 and d91are three dummy variables, referred respectively to the 
years 1997, 1985 and 1991. 

The result could be interpreted in the following way: 

- the investments into transport means is positively correlated, since they 
will affect the portfolio dimension (the need of insurance increases if we 
have stronger investments in this field) and, secondarily, the average 
claims cost (if means are more sophisticated, even claims will be more 
expensive); 

- inflation is again positively correlated, as it happens in the cases already 
seen; 
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- the variable riass expresses the weight of reinsurance inside the marine 
business: reinsurance is in fact relevant in this area, since the sums 
insured are high and reinsurance is needed to provide capacity. The 
percentage amount of premiums ceded has a positive coefficient 
because, if the market relies on reinsurance more strongly, capacity is 
added and consequently even the portfolio may increase its dimension. 
On the other side, companies may cede a higher amount of premiums if 
they realize that the claims they have to pay is progressively increasing 
through years; so riass could embody an indirect effect related to the 
increase of the average claims cost; 

- the three dummy variables are probably linked to contingent events 
occurred in those years: as a matter of fact, marine insurance claims are 
characterised by huge losses with low frequency. 

 

A.2.8. ESTIMATION OF THE COST OF CLAIMS FOR THE OTHER PROPERTY AND 
CASUALTY INSURANCE LINES 

The category “Other Non-Life Insurance” includes all the business lines 
that are not inside the previous classes; even if the category is very broad, we 
have obtained an equation that has a good explanatory power (R-squared is 
near 70%).  

The equation obtained is: 

)(0725.2)log(4.2
inf012.0))1(log(42.0)log(

delittidEgdpd
lsaltrodsaltrod

−++
++−−=

                          (A.2.8.1) 

 where delitti stands for the number of crimes reported by the police 
during the year, and saltro(-1) represents the dependent variable lagged by one 
period. 

We can notice that: 

- the GDP is positively correlated with the total claims amount, because 
the growth of the economic activity makes the portfolio dimension grow; 

- infl may again influence the average cost of claims, and so it appears 
with a positive coefficient; 

- the number of crimes is likely to be connected to some business lines, 
and its positive correlation is probably due to the effect of this variable on 
the claims frequency; 

- the dependent variable lagged by one period appears here with a 
negative coefficient: this could be related to the presence of an inertial 
phenomenon, explained by the contemporary presence of inflation, GDP 
and saltro(-1); in this way, this last term might have the aim to correct the 
time development of the trend, reducing the effect of the first two 
variables. 



 98 



 99

 

Bibliography 

ANIA (1977-2004), “Annuario italiano delle imprese assicuratrici”, Società 
Editoriale Assicurativa. 

ANIA (2005), “L’assicurazione italiana 2004/2005”, www.ania.it. 

Brigham, Eugene F. and Ehrhardt, Michael C. (2005), “Financial Management”, 
Thomson South-Western. 

Cummins, J. David and Phillips, Richard D. (2005), “Estimating the Cost of 
Equity Capital for Property-Liability Insurers”, The Journal of Risk and 
Insurance, Vol. 72, No. 3, 441-478. 

Guatri, L. and Bini, M. (2005), “Nuovo trattato sulla valutazione delle aziende”,  
Università Bocconi Editore. 

ISTAT (1976-2004), “Annuario statistico italiano”, ISTAT. 

Istituto per la Vigilanza sulle Assicurazioni Private e di Interesse Collettivo 
(1997), “Piano dei conti che le imprese di assicurazione sono tenute ad adottare 
a decorrere dall’esercizio 1998”, Supplemento ordinario alla Gazzetta Ufficiale 
della Repubblica Italiana No. 289. 

Life Department – Generali Head Office (2005), “Valuations in Life Insurance”, 
MIRM- MIB School of Management. 

Malpaga, E. (2005), “Generali Capital Allocation Model”, Unpublished Paper, 
MIRM- MIB School of Management. 

Ministero dell’Industria, del Commercio e dell’Artigianato (1982), “Piano dei 
conti che le imprese di assicurazione sono tenute ad adottare a decorrere 
dall’esercizio 1983”, Supplemento ordinario No. 1 alla Gazzetta Ufficiale della 
Repubblica Italiana No. 153. 

Olivieri, A. and Pitacco, E. (2005), “La valutazione nelle assicurazioni vita. Profili 
attuariali”, Egea. 

Research Department Assicurazioni Generali (2003), “Forecasting Insurance 
Expenditure”, Unpublished Paper, Assicurazioni Generali. 

Scotti, V. (2005), “Il costo del capitale e la creazione di valore economico 
nell’assicurazione: Principi e implicazioni pratiche”, Sigma No. 3/2005, Swiss 
Re. 






