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Abstract

This paper presents a general approach and specific aspects of the valuation of P/C Insurers.
It combines corporate finance, the economics of P/C Insurers, and actuarial versus financial
views. Although the primary purpose of the paper is to investigate the acquisition valuation
of P/C Insurers, its conclusions are applicable to other areas as well.

We discuss strategic aspects such as the purpose of valuation, motivation for acquisitions.
status quo valuation. valuation of synergy, valuation of control, valuation of embedded (real)
options, and so forth.

We introduce the main valuation methods and their applications to the P/C Insurance
Industry. We develop the application of the EVA-based valuation approach. We examine the
accounting versus the economic approach, the determination of Net Asset Value, Cost of
Capital, cash flow projection, scenario testing versus stochastic analysis, the inputs of cash
flow modeling. sensitivity analysis, the valuation of embedded options. and so on A special
focus will be limitations of the valuation, including critical analysis of key assumptions.

The appendix includes a case study of the acquisition of a P/C insurer from the Central /
Eastern European region (CEE). Practical aspects of experience with the CEE are presented.
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1. Introduction

The assessment of the value of P/C Insurance Companies represents one of the traditional
tasks of actuaries. The subjects interested in this issue range from investors, through
company management to regulatory bodies and rating agencies. The particular interests of
any of those parties determine the respective valuation objective. The valuation might be
performed due to M&A purpose, internally as a base for an adequate risk and financial
management or as a financial assessment executed by regulators and rating agencies.

This paper presents a general approach and specific aspects of the valuation of P/C Insurers.
It combines corporate finance. the economics of P/C Insurers. and actuarial versus financial
views. The paper balances the theoretical and practical aspects. Although the primary
purpose of the paper is to investigate the acquisition valuation of P/C Insurers. its conclusions
are applicable to other areas as well.

We are not restricted to a precise and complex valuation model with all possible actuarial and
financial inputs. The success of a valuation mode! is not determined by its complexity.
Valuation should be based primarily on the investor’s point of view. Logic and a manager’s
intuition play a substantial role. Decomposition of an acquisition price may make it more
acceptable. The application of other valuation methods is beneficial to confirm acquisition
price.

The first section contains key features of the economics of P/C Insurers with respect to
relevance and implications for valuation. In the next section, we distinguish between strategic
and actuarial/financial aspects. Here, we discuss strategic aspects such as the purpose of
valuation, motivation for acquisitions, status quo valuation, valuation of synergy. valuation of
control. valuation of embedded (real) options. and so forth. Thirdly. we describe valuation
methods of Corporate Finance and 1ts application to P/C Insurance

The core of the paper, Section 5.2, shifts to the actuarial and financial aspects of the valuation
process. We examine the application of an EVA-based valuation to P/C Insurers, the
accounting versus the economic approach. the determination of Net Asset Value, Cost of
Capital. cash flow projection, scenario testing versus stochastic analysis. the inputs of cash
flow modeling. sensitivity analysis, the valuation of embedded options, and so on.

A special focus will be limitations of the valuation, including critical analysis of key
assumptions. Identification of key value drivers in (he actuarial and financial assumptions
and a detailed sensitivity analysis are necessary. Scenario testing is used in cash flow
projections because of a possible information deficit of parameters.

The appendix includes a case study of the acquisition of a P/C insurer from the Central ¢
Eastern European region (CEE). Practical aspects of experience with the CEE are presented.
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2.  Economics of P/C Insurance and Consequences for
Valuation

In this section, we recall hey theoretical fundamentals for the basis of P/C insurance. We
highlight significant principles for the basis of the P«C valuation.

The common features of financial institutions may be seen in the mix of asset and risk
transformation. We make the following hypothesis based on the specific nature of nisk and
asset transformation. The financial institution’s mix of business and its position in the
economy should be clearly identified and reflected in the valuation.

Does this hypothesis mean that the valuation of P/C insurers and financial institutions are
based on different principles than those applied to non-financial institutions? Insurers. as
financial intermediaries, play a substantial role in market economies. There is no substantial
difference between P/C insurance companies and non-financial firms with respect to
ownership. The majority of P/C insurers operate as joint-stock companies. This fact
determines the objective from the investor’s point of view. According to the traditional
microeconomic approach, both P/C insurers and other non-financial firms run their business
with the objective of maximizing shareholder value.

This starting assumption implies that the P/C valuation should be based on general valuation
principles developed in corporate finance'. This requirement is in line with the investor's
point of view. We discuss the implication in Section 4. The next step takes the specifics of
the insurer into consideration, with respect to their role in the economy and the nature of the
insurance business. We do this in order to correctly apply valuation principles.

We identify specifics of the P/C insurance industry with substantial consequences for
valuation.

1) The stochastic nature of the insurance process
Key stochastic variables include number of claims, claim amounts, claims occurrence. and
payofT patterns. The valuation model should take this uncertainty into account. For
actuarial applications, stochastic analysis or deterministic scenario testing and sensitivity
analysis may be used.

2) The long-term nature of the insurance business
This aspect is closely related to the previous one. The time honizon of cash outflow to
settle incurred claim events can range from months to decades. Actuaries cannot rely
exceptionally on accounting statements. which by definition represent a short-term and
retrospective point of view. The valuation of P/C insurers should take a prospective and
long-term view.

3) The specific structure of the insurer’s assets and liabilities

! The voluanon principles are the same whatever company 1s concerned See Damodaran A. The dark side of
saluation: valuing eld tech, new tech. and new economy companies: Prentice Hall . 2001, p 453 “Three
fundamentals determine the value ol a business a firm’s capacity to generate cash flow from exisung
insesiments. the expected growth in these cash flows over nme. and the uncertainty whether or not cash flow
will be generated 1n the first place ™
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5)

6)

7

8)

The specific structure of insurance assets and liabilities with respect to maturity, degree of
risk, uncertainty, and liquidity are of key importance for both NAV determination and
cash flow projection

Market imperfections

Market imperfections lead to an understanding of the information asymmetry between the
insurer and its clients. the existence of moral hazard, adverse selection, and the negative
consequences of bankruptcy. All of these items justify the existence of state regulation.

State regulation
The statutory solvency requirements must be fully reflected in the valuation process. An
example is seen in adjustments to NAV determination.

Rating Agencies
Appraisals and reports performed by rating agencies have a substantial influence on how
investors and the general public view the company. The agencies are a source of
information for the valuation process, mainly in appreciating the adequacy of the
acquisition price.

Dependence on the legal environment

Besides the economic aspects of risk transfer, any insurance contract involves legal
aspects as well. The long-term nature of insurance is substantially affected by certain
long-term liabilities such as products liability and environmental claims. Future judicial
decisions should be considered in the stress testing the valuation model.

Dependence on macroeconomic development

The greater the time delay inherent in the insurance process, the more sensitive the
company s results on key macroeconomic variables such as inflation, interest rates. GDP
growth, stock market developments, and so on. Sensitivity testing is used to model
various scenarios of future economic development. Stress testing models extreme cases.

To summarize, the long-term nature of insurance, its stochastic character, information
asymmetry, the close connection to macroeconomic developments. and dependency on state
regulation introduce a substantial amount of uncertainty and complexity to the valuation. We
stress that a "long-term prospective approach must balance the inputs from accounting
statements, which represent a short-term view. An economic approach balances the actuarial
and financial tools. Neglecting any of these points in the valuation may lead to misleading
assumptions with a substantial impact on decision making.



3. The Acquisition Valuation Process of a P/C Insurer
3.1. Strategic Issues

In this section, we briefly describe the theory of the strategic aspects of the acquisition
valuation.

Certain strategic issues should be addressed before starting the valuation modeling. Factors
such as motivation. expectation, restrictions, and psychological fears are more qualitative than
quantitative. They are difficult to quantify but are at least implicitly considered in the model.
The valuation process consists of two interconnected parts:

1. Strategic

It is the task of a manager to analyze the motives of an acquisition, possible synergy and
diversification, control issues, improvement of operational efficiencies by managerial know-
how via restructuring of an acquired firm, and the consideration of other strategic options.
In this respect, actuaries and financial analysts are dependant on subjective managerial
input.

2. Actuarial / financial

The valuation task is delegated to actuaries and financial analysts once the necessary
strategic issues are analyzed. The correct valuation model is based on the managerial
assumptions and inputs of the strategy.

v

Strategic part Actuarial / financial part

!

Valuation model

|

Reconsideration of Outputs ,
strategic assumptions ..

Figure 1: Valuation process of P/C Insurers

The strategic issues below are a simplified summary of ways in which actuaries and financial
analysts depend on decision-makers.

* Motives for an acquisition

o Expected short, middle. and long-term impact on growth (sales, cross-selling) and
profitability (economies of scale)

e Risks connected with the acquisition

o Other expectations and aspects of the acquisition

545



3.2. Motivation for an Acquisition

We distingwsh the following basic monives for acquisition of a P/C Insurer. based on
Damoradan’s classification®.

1. Excess Capital of Acquiring Firms

The positine developments of the stock markets at the end of the 1990°s boosted the
capital of many insurance companies and led to capital in excess of the economically
needed levels. Managers. trying to find adequate investment opportunities, have launched
a wave of M&A activines. If excess capital were the only motivation, the acquisition
would be very risky as the inputs may be significantly overestimated. Excess capital as a
motivation is pnimarily determined by the demand-side, which may automatically push the
acquisition price to inadequate levels.

2. Undervaluation of Target Firms
The presumption here is the ability of the acquiring company to recognize that firms are
undervalued by financial markets. Such ability suggests access to better information than
is available to other investors in the market. We note that acceptance of this motive
denies the validity of the efficient market hypothesis  This acquisition motive suggests a
speculative investment, making a profit from the disparity in purchase price and sales
price rather than a strategy.

3. Synergy

Synergy is defined as the positive value-added by combining two firms. Many managers
consider synergy as the primany motive for M&A activities. Although it is a popular
justification, many studies have shown that synergy effects often overestimate the
valuation. We should carefully analy ze the extent to which synergy effects are adequate
as mputs to the model Traditionally, positive synergy effects are distinguished by
economies of scale (lower relative costs) and growth synergy (higher growth) in the
following areas:

e Distribution (cross-selling opportunities, E-business, tied agency networks)

e Operations (the company’s infrastructure, 1T-infrastructure, managerial hnow-

how)
e Underwriting and claims settlement (expertise. good reputation)
e Asset management (hnow-how)

4. Diversification
Diversification' reduces the volatility of the company °s earnings. Together with synergy
effects, diversification is often mentioned. as a leading motine for acquisition. The
quantification of diversification can be very questionable. Nevertheless, we identify areas
where diversification benefits may be found:

* See Damoradan A Investmem Valuauon Tools and Techmques for Determining the Value of Any Asset.
John Wiley and Sons. Inc.. 2002

Traditionally. there is a discussion in the Tinancial theory and practice as 1o whether the diersification etfects
on the companies” level are neghgible or not According 10 the lnancial theory based on the hypothesis of
eiTicient markets without any transaction vosis, the disersificanon reduces only the company-specific risks.
which can be diversified by investors creanng diversified investments portfolios Based on this. it would mean
that the contnibutions resuliing from the diversification should not be rewarded and therefore valued on the
company s level in the acquisition process.
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o Extension of an existing product offer

o Sound portfolio structure (e.g. property s. liability products, reducing exposure
in auto business)

o Extending the base of existing clients

o Creation of larger. homogenous portfolios

e Cross-industry acquisition (other financial institutions such as life insurers or
asset management firms)

e Territory diversification (cross-border transactions)

S. Effects of Control
The effects of control include positive value-added from the restructuring of poorly
managed firms. If there are easily identifiable operational deficiencies in the target
company which can be improved in the short-term or middle-term future, they should be
considered 1n the valuation.

6. Managerial Self-Interest
Besides the economic factors, there are psychological aspects stemming from the
manager’s incentive to increase personal power.

7. Tax Considerations
Tax considerations may be seen as a special case of synergy if the combined firm pays
less tax than the separate firms would pay. As an example, a profitable firm may acquire
a firm with 1ax deductible losses.

8. Increased Market Power
Market power depends on the concentration and competitiveness of the insurance market.
The higher the market power, the higher the possibility of influencing market
developments such as price.

9. Regulation
The acquisition may allow the combined firm to better meet statutory solvency
requirements. This may be the case when a well-capitalized company acquires a weaker
company.

10. Embedded Options
The initial acquisition investment may include the option of future investments. The
initial investment is the necessary condition for exercising the option. Examples include
expansion, entering new markets. or the sale of new products. Section 4.6 addresses real
(embedded) options in more detail.

A clear message should be that the methodology and results of valuation modeling depend
critically on an analysis of acquisition motives. In practice. there is a combination of motives.
The analysis of motivation may capture other strategic issues. Excluding an analysis of
motivation from the overall valuation analysis may result in misleading valuation
assumptions

3.3. Decomposition of the Valuation Process
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We may analyze the motives of an acquisition once they are identified. Appropriate
conclusions are made regarding the quantification of strategic valuation inputs and their
incorporation into the model. Appropriate questions may be:
e When to consider the effects of synergy
How to evaluate synergy
Risks inherent in synergy valuation
Who should pay for the positive added-value of synergy
What portion of the total acquisition price is the synergy premium
What are the assumptions underly ing synergy premium

Similar questions may be asked for diversification, control effects. and real (embedded)
options.

Damodaran’s classification (see (7)) suggests the following decomposition of the valuation
process to make the price determination transparent.

The value of a company V = V5o + CP + SP + EO

1. Status Quo Valuation (Vsg)

The target company is valued according to current financial. actuarial, and business inputs
as well as managerial know-how. In other words. we suppose there is no change in the
company’s operations. This first step provides a base from which the control and synergy
premium is estimated. The variable Vg 1s the value of a company based on Status Quo
Valuation. [f the investment is speculative and the motive is undervaluation, Vs, is the
maximum price to be paid.

2. Valuatioa of Control Premium (CP)

The value of control premium is the difterence between the value of an optimally managed
firm and the value resulting from Status Quo Valuation:

Control Premium (CP) = Value of an optimally managed firm - Vsq

CP results from the right of the acquiring firm 10 take necessary steps in restructuring to
improve the target company’s operational efficiency. If the acquisition motive 1s control.
the acquiring company should be willing to pay the value of control premium.

3. Valuation of Synergy Premium (SP)

SP represents the positive added-value from combining tvo firms and includes
diversification premium. Theoretically, synergy premium (SP) is calculated as:

Synergy Premium (SP) = Value of the combined firms — Value of the 1arget firm — Value of
the Acquiring Firm

SP is based on the presumption that the value of the combined firms is greater than the sum
of the values of the acquiring firm and target firm operating independently:

V' (A+B) > V (A) + V (B}



The acquiring company’s flexibility in reaching the desired positive synergy effects
determines the willingness to pay the synergy premium. The acquiring company is less
willing to pay the premium if it sees many possible targets affording the required synergy
effect. In other words. the more flexibility you have, the less you need to pay. Note that it
is also possible to reach the desired synergy effect by internal (organic) growth. The
acquiring firm is not restricted to the acquisition of established entities.

4. Valuation of Embedded Options (EQ)

The value of options to expand itial investments via new marhets or new products. to
postpone expansion. or to abandon projects should be taken into consideration. Traditional
discounted cash flow models do not consider the value of options which are often embedded
in investments. Section 4.6 discusses the valuation of real (embedded) options in further
detail.

In general. there are two possible ways to consider the value of control / synergy /
diversification effects and real (embedded) options in the valuation process. The easier way
is an implicit inclusion of underwriting, financial, operational. and other business inputs.
The second way is to exclude these effects and model them separately as outlined above.
An explicit treatment enables us to better understand the impact of particular valuation
assumptions and to analyze the adequacy of control / synergy / diversification weights on
acquisition price. We may view explicit treatment as a more transparent and a safer way to
review assumptions. However, we must be aware of certain difficulties.  The
decomposition approach may incorporate some inputs more than once. Its usefulness
depends critically on the analyst’s ability to explicitly define inputs for each step of the
proposed valuation process, without creating uncertainty by implementing speculative
inputs.

3.4. Summary

Any valuation is, to a certain extent, a subjective tash. Strategic inputs, which describe soft
terms such as expectations, are the subjective factors. For this reason, the valuation study
should emphasize all key strategic assumptions and their corresponding implications.

The following are key outputs of the strategic process which must be provided to actuaries
and financial analysts.

Expected growth rates for each product line
Improvements to operations (cost cuttings)
Necessary invesiments for the operations
Cross-selling opportunities

Synergy / diversification effects

Growth synergy

Economies of scale

Embedded options in the acquisition

Strategic inputs are critically influenced by the particular time period over which the valuation
occurs. We strongly recommend not considering the inputs as fixed because of this time



dependence. The preparation of several scenarios or sensitivity analysis of key strategic
inputs provides feedback to the decision makers.
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4. Valuation Methods and Applications to the P/C Insurance
Industry

4.1. Introduction

In this section, we introduce the main theoretical approaches 1o the valuation of companies.
The valuation methods are very well known. see Damodaran (7). We discuss underlying
principles in order to apply them correctly. We discuss specifics in the application to P/C
Insurance, including advantages and disadvantages of each method. An overview is justified
in that an analyst does not rely solely on one method when valuing a company. Other
approaches are taken into consideration to confirn the range of possible outcomes and to
check the comectness of the valuation assumptions.

The value of a company is defined as the difference benween the value of its assets and the
value of its liabilities. Two basic questions arise.

1. Identification of the terms of the assets and liabilities

2. Assigning values to particular assets and liabilities

The identification task is to recognize all assets and liabilities. Assets represent future
economic benefits resulting in cash inflows, while liabilities represent future economic
burdens resulting in cash outflows. A portfolio of assets ranges from tangibles, such as
buildings and equipment to intangibles, such as goodwill. strategy. business opportunities,
and employees. Questions to be asked are:

o Which assets should be included in the valuation?

e How should intangible assets, such as the firm’s ability to generate future profits
(goodwill) be reflected?

o Does flexibility in decision-making and other business opportunities (real options)
constitute an asset? [fso, which conditions must be fulfilled prior to inclusion?

® When should a liability be recognized?

e How should a potential risk (liability) be recognized?

e  Which leading principles should be followed in the identification of assets and
liabilities?

e How should a conservative approach balance a probabilistic approach?

One sees that the basic framework of the identification task is crucial. Substantial uncertainty
can arise from the identification process itself. The second task then consists in assigning
appropriate values to all assets and liabilities

There are many approaches 10 both tasks The various approaches, the valuation methods. are
determined by underlying principles in identifying and valuing assets and liabilities. We
follow corporate financial theory to distinguish the following basic valuation methods.

Book value approach

Stock marhet approach

Relative valuation

Discounted cash flow approach (DCF)
Option-pricing theory
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To create a general framework, we recognize cerain criteria by which we classify the
valuation methods.
Any valuation approach applies these classification criteria to various extents.

|. Prospective vs. retrospective approach
Some valuation methods, such as DCF, are based exclusively on the prospective
valuation. A retrospective valuation, such as the book value approach, follows
primarily from past events.

[ ]

The source and character of the inputs

Either the objective or the subjective character of the valuation predominates. The
former utilizes publicly available data from accounting statements (book value
approach) or the stock markets (stock market approach) On the other hand, cash flow
projection (DCF) is based predominantly on analysts’ subjective assumptions about
uncertain future.

3. Accounting vs. an economic approach
This aspect is closely related to the source and character of the inputs. The valuation
methods and applications vary to the extent that they follow the accounting or the
economic approach

4. Underlying theory
Another distinctive criterion is the analyst’s degree of dependence on a particular
financial theory. We may follow a theory in its strict form, such as the efficient
market hypothesis or stock market approach. We may also include rules of thumb
such as P/E ratios. There is always a particular financial theory underlying a valuation
model. How rigorously it is applied depends on the analyst.

In the following sections, we introduce the principles of methodologies, modified forms of
which are widely used in practice. The intention is not to provide an extensive coverage of
the field. We emphasize the applicability and limitations of each method and related issues to
be taken into consideration We focus on the application to P/C Insurance.

4.2. Book Value Approach

The book value approach is the most straightforward of the methods. Accounting statements
are analyzed and adjustments are made to better reflect the market environment. The value of
the company is derived by deducting the value of the liabiliies from the value of the assets

Value = Value of assets — Value of Liabilities

The 1ssue is how to value the particular items of assets and liabilities. It is advisable to make
relevant market revaluations since an exclusive reliance on accounting prices does not give an
adequate picture. In concrete terms with respect to P/C Insurers, it means paying special
attention to the following items. We present more detail in the discussion of accounting
principles vs. economic approach of Section 5.2 |

e Financial investments (book vs. market values)
o Goodwill (value of future business)

W
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Treatment of deferred acquisition costs (DAC)

Exclusion of assets which have no connection to future business
Receivables from reinsurance and direct insurance

Claims reserves (reserve adequacy, resenve discounting)
Unearned premium reserve (premium deficiencies)

Treatment of equalization and catastrophe reserves

Tax considerations (taxes, deferred taxes)

Other market adjustments (cleaning of the balance sheet)

The pros and cons of the book value approach with respect to P/C Insurance are summarized
as follows:

(+)  Simplicity, clarity, transparency

(+)  Few assumptions as to future uncertainty are needed

(-) Primarily based on accounting assumptions

) A retrospective approach contradicts the long-term nature of the P/C insurance
business and the investors’ point of view

(<) Accounting prices may not reflect a current market environment

(-) It may not consider the value of future profits and other intangible assets

We find the largest disadvantage of the book value approach, with respect to the valuation of
P’C insurers, to be the focus on accounting statements as the primary source of information.
The book value approach is a static and retrospective approach. It contradicts the long-term
nature of the P‘C insurance business and the investors’ point of view. Market adjustments to
relevant insurance assets and liabilities are a possible solution to this drawback. Another
disadvantage is that values of certain intangible assets, such as the value of future business,
business opportunities, and strategic options are not considered. There is a risk that these
assets may not be captured properly.

Despite these objections, the book value approach is widely utilized in practice and occupies a
more or less important place in any acquisition study. We note that the principles of the
approach are a basis for the determination of NAV and are the first component of an EVA-
based valuation methodology.

4.3. Stock Market Approach (Efficient Market Hypothesis)

According to the stock market approach, the value of a company 15 delermlned by the price at
which its shares are being traded.

Value = Number of shares * share price

The number of shares is immediately available if we neglect special cases such’as stock
market programs for managers or employees Problems can occur with the appropriate
selection of share price. Should we utilize the current price or an average? What should the
time horizon be for an average price? Analysts often prefer an average price over several
months. There is no particular rule. 1t depends on the particular situation.

The application of a stock market approach is the simplest approach. It has a very strong

theoretical background. the efficient market hypothesis. It implicitly assumes that the markets
are efficient and that market price represents an unbiased estimate of true value. The
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pioneering work in this field was performed by E.F. Fama (15) The theory is based on many
restrictive assumptions distinguishing strong, semi-strong, and weak forms of market
efficiency but has far-reaching consequences for valuation. In an efficient market. the
expected return from any investment will be consistent in the long-term with the associated
risk of that investment. The extent to which we accept the validiny of an efficient market
hy pothesis will influence several steps of our valuation (e.g determination of terminal value
and projected ROE vs. CoC).

The strict underlying assumptions of the hypothesis suggest there are risks inherent in the
application of the method. Firstly. we must carefully analyze to what extent the assumptions
are fulfilled Are the markets really efficient? If not, to what extent can we rely on the
information provided by a stock exchange? We must consider how share prices are
determined and which factors influence the price-determination process. Several
psychological effects lead to over-valued or under-valued shares.

The analysis of adequate share price represents a substantial part of investors® decision
making  Recent developments in the stock markets show that there is a tendency to
substantially overestimate the valuation inputs at “good times™ and underestimate the inputs at
“bad times™ However, the phenomenon of over- / under-valuation is not a concern limited to
the application of a stock market approach to valuation. If investors’ expeciations are too
optimistic or pessimistic, it will probably influence the assumptions of other valuation
methods as well. Nevertheless, what matters is that ex-ante analysis of share price adequacy
be a key objective when utihzing the stock market approach.

The pros and cons of the stoch market approach are summarized as follows:

(+)  Itis the simplest approach

(+)  Objectivity in the application of publicly available inputs

(+) No valuation assumptions are needed. other than validity of the efficient market
hypothesis

-) It relies exclusively on the efficient market hy pothesis

() The strong assumnptions of the efficient market hypothesis are not fulfilled in practice
(-) The share price may not reflect the company 's long-term perspective

(-) Uncertainty as to how share prices are determined

(-) Related issues of under- ‘ over-valuation of share price

The share price alone is rarely an adequate basis for valuation. There are many risks resulting
from the very strong assumptions of the theory. However, the share price is a significant
price indicator in any acquisition valuation process and is usually the outgoing (minimum)
price for negotiations, above which the acquisition price is deternined.

4.4. Relative Valuation

Although we try to develop a sophisticated valuation model, in reality the prices of most
assets are determined in the market by a comparison to prices of similar assets. In a quick
valuation. most analysts will probably utilize the principles of relative valuation. In relative
valuation, the value of Company A is derived from the value of a comparable Company B or
a set of comparable firms, a peer group. The relative valuation methodology utilizes standard
rariables such as earnings, book value, profits, and sales We define a relative measure or
multiple 10 be the ratio of value or price to a standardized \ariable.
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(Value of Company A / standardized variable of Company A) = (Value of Company B /
standardized variable of Company B) = Relative Measure (Multiple)

4.4.1. General Overview of Relative Measures

In fact, there is an unlimited range of possible relative measures. The only condition for a
relative measure is that it be economically relevant and justifiable for the particular case. The
following measures predonuinate.

1. Earnings multiples
The value of an asset is related to the cash flow it generates. An example is the price-
earnings ratto (P/E). which expresses the share price (P) to current or expected
earnings per share (EPS).

P
PIE= —
EPS

2. Book Value mutltiples
An example is the price-book value ratio (P/BV) obtained by dividing the share price
(P) by the book value of equity per share (BV).

P/BV = £ .
BV

3. Revenue multiples
The share price or value of a company may be related to revenue or sales as a measure
of business volume. Often utilized is the price-sales ratio (P/S). where market value
per share is divided by revenues per share (S).

P
PIS= —.
s

4.4.2. P/C Insurance Industry Specific Relative Measures

All three of the above categories are seen in the P/C insurance industry. Sales ratios express
the value of a company as a multiple of gross written premium or net written premium. P/E
ratios and book value ratios are also used.

Note that P/E ratios and book value ratios are determined from accounting quantities such as
earnings and book value of equity. Accounting principles serve as a first approximation of
company value. Premium. as the denominator of sales or revenue ratios, is not as dependent
on accounting rules. Many practitioners prefer sales ratios.

We demonstrate the application of relative valuation by means of a decomposition which
relates value to premium  This procedure reveals the implicit assumptions underlying a ginen
relative measure. For simplicity. denote premium by P, not to be confused with the same
abbreviation for price. We express company value (V) as related to premium (P). We do not
distinguish between gross and net premium.

Consider a group of peer companies with ratio V'P The tash at hand consists of two parts:
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e Determine a V/P ratio for the valuated company based on a peer group analysis
e Analyze the underlying assumptions

Decomposition of the V/P ratio into relevant driving factors makes this a feasible task In the
first step. we suppose that the value V. as determined by the (V/P) ratio, corresponds to the
sum of discounted values of future cash flows or profits. In other words. we utilize the DCF
approach. If we replace cash flows by profits, assume that all profits are to be distributed. and
suppose an infinite time horizon with stable profits. the value is given in perpetuity by the
form:

V = Profit / CoC .1

where. CoC = cost of caputal
Profit = expected profit at time t = |.

For the sake of simplicity. the profit variable is defined as follows:

Profi=P-L-C+IR +4.2)
where: P = premium

L = claims

C = costs

IR = investment result.
\' = Profit/ CoC=(P-L - C +IR)/ CoC. (4.3)
Substituting equation (4.3) into the VP ratio, we obtain:

Profir -L-
VP = b, rof -1 JP-L-C+IR _ 1 | (1 =L/P=C!P + IR:P). .9
CoC P CoC P CoC

The sum (L/P + C/P) is the combined ratio. We further define the investment result (IR) as
the product of investment yield (1Y) and the state of the investment portfolio (1).

IR=1"R. (4.5)

The investment portfolio (I) as a percentage of premium (P) is known by the term asset
leverage (AL).

AL=1/P. (4.6)
Substituting the relationships (4.5) and (4.6) into equation (4.4). we obtain:

V.P= (,‘:I;C * [(1 —combined ratio) + AL*IY). .7

How do we interpret this equation? [t is derived from the equilibrium relationship between
relative measure (V/P) and the value determined by the DCF approach. We thereby express
the VP ratio in relation to:

W
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CoC (a measure of investment risk)
Combined ratio (a result of the underwriting)
Investment yield (a result of investment)

Asset leverage (a measure of time delay in the insurance process, a function of product
mix)

Based on this ratio decomposition, we better understand the assumptions underlying a given
relative measure. The decomposition also elucidates structural differences among companies
including portfolio structure, combined ratio. and average time delay of insurance processes.
Complicating factors include growth in profits and retained profits but the principles in a
more complicated analysis would be the same.

We illustrate this type of ratio decomposition with some real figures. We extend equation
(4.1) by a parameter representing growth rate of profit. If profit is assumed to grow at a flat
rate of g% over an infinite time horizon. the DCF approach yields a value (V) given by:

V= Profir for g = growth rate of profit. (4.8)
CoC-g

Equation (4.7) is modified accordingly:

4 S [(1 = combined ratio) + AL*1Y). 4.9)
P CoC-g

A rule of thumb widely used by practitioners is that the value of an insurance company moves
in the range of 1:3 times annual premium. Based on equation (4.9), we explore this rule of
thumb with respect to changing combined ratio and growth rate of profit. The other
parameters remain fixed.

VIP ratio in dependence on combined ratio and growth rate of profits

VIP = [1/(CoC - g)] * {(1 — combined ratio) + AL"lY), where:

VIP Value (V) as related to premium (P)
CoC Cost of Capital

G Growth rate of profits

AL Asset leverage (1 / P)

Y Investment yield

Assumptions: Parameters:

CoC 9% Combined rat.

Y 5% Growth (g)

AL 2.0

mbned s
95% 96% O7% 98% 99% 100% 101% 102% 103% 104% 105%
CremUOlE s 375 350 325 300 275 250 225 200 175 150 125

4% 300 280 260 240 220 200 180 160 140 120 1.00
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3% 250 233 217 2,00 1.83 167 150 133 117 1,00
2% 214 200 186 171 157 143 129 1.14 100 086
1% 188 175 163 150 138 125 113 100 088 075
0% 167 156 144 133 122 111 100 089 078 067

0.83
0.71
0.63
0.56

Under the assumptions of this simplified model. the V/P ratio of 3 corresponds to either a 5%
growth rate and 98% combined ratio or a 4% growth rate and 95% combined ratio Although
very simple, this type of scenario analysis provides very strong conclusions concerning the
implicit valuation assumptions.

What matters in a relative measure is the set of assumptions. The assumptions are the same in
the DCF approach. all cash flow components of the profit. growth in profits as a cash flow,
and risk. The decomposition expresses the assumptions in a transparent. explicit form.

The application of relative valuation is a simple but good rule of thumb for the appreciation of
value adequacy. enabling us to restrict the range of possible outcomes. However. there are
dangers. What are the main risks of the method? The method of relating one firm’s value to
that of a comparable firm by means of one financial parameter is simplistic. This assumption
is made in retail industries with relative ease. An application of the assumption to P/C
Insurers omits key structural differences.

Product mix

Risk profile

Company size

Differences in distribunion channels. target audience, and organizational infrastructure
Differences in life cycles

Additonally. the method automatically assumes that the value of the other company is
“correct”™. For these reasons, we advise a decomposition of the relative measure to get an
explicit set of assumptions concerning profitability. growth in profitability, and risk.

The advaniages and disadvantages of relative valuation are summarized as follows:

+) Quick and quite simple calculation
(+) Restricted number of explicit valuation assumptions
-) Hidden valuation assumplions
) Possibly difficulties in finding comparable firms
) Inherent assumptions regarding the “correct”™ value of comparable firms
) Appropriateness {economic relevance) of the relative measure for the determination of
value

(

(-
(-
(-

As an exclusive measure for the P/C Industry, the relative measure approach is simplifying
and thus very dangerous. [t omits structural differences. We therefore strongly emphasize the
analysis of hidden valuation assumptions. Its simplicity allows the use of the measure as an
additional method supporting the basic and more sophisticated valuation model.

4.5, Discounted Cash Flow Approach (DCF)




The various modifications of the DCF approach serve as a basis for the majerity of valuation
models. The leading principle of the theory is the rule of present value. The value of any
asset 1s determined by the present value of the expected future cash flow.

The basic valuation equation of the DCF approach is written as follows:

T
Value = Y CF, 4.10)

w (1+r)

where: T = time horizon over which there is cash flow on the asset
CF, = cash flow in time period t
r = discount rate reflecting the risk of the cash flow.

DCF models are classified into two main types of model. The first approach values the
shareholder’s equity  The second branch values the debtor’s equity as well. The difference in
the two models lies in the relevant cash flows and in the discount rate applied to those cash
flows. In the first model (1), the discount rate is the cost of equity, the rate of return required
by shareholders. In the second model (2), the value of the firm is obtained by discounting at
the cost of debt weighted on the average cost of equity.

The first model, a dividend discount model (DDM), assumes dividends to be the only relevant
cash flow. A strict application of the DDM is too restrictive since many firms do not pay
adequate dividends. Free cash flow to equity is a broader definition, see Damodaran (7). We
consider the specific asset-liability structure of financial service firms and choose the first
approach for P/C Insurance companies. We value the cash flow to equity by discounting at a
selected cost of equity, the cost of capital (CoC).

. T F ; ; .
Value of equity = z%ic‘z—;m—' .
I +Co

(411
A discussion of key inputs is deferred:

o Cash flow projection (Section 5.2.3)

¢ Discount rate CoC (Section 5.2.2)

e Comparison of the DCF and EV A approaches (Section 5.2 1)

The advantages and disadvantages of the Discounted Cash Flow approach are summarized as
follows

(+) Prospective valuation of future profit
(+) A full theoretical justification: “The value of any asset is determined by the present
value of expected future cash flows.™

(+) The basis for major valuation models in practice

(-) Several assumptions estimated for a long time horizon (cash flow determination, CoC)
-) Sensitivity to inputs

(-) Single scenario approach with no variability in future cash flows

Tradimonally, there has been broad agreement in the financial theory that the value of a firm is
determined by the present value of expected cash flows and thus DCF serves as a basis for
any valuation model However, several theoretical objections have recently been raised



concerning an exclusive application of the DCF model. DCF does not capture the variability
of cash flows, which plays a very substantial role in the valuation of strategic issues
Embedded options (real options) include the flexibility to expand projects. 1o postpone
additional expansion, or to abandon projects.

4.6. Option Pricing Theory (OPT)

Thesis: “Firms sometimes invest in projects because the investments allow them either to
mahe further investiments or 10 enter other markets in the future. In such cases, we can view
the initial projects as yielding options allowing the firm to invest in other projects, and they
should be willing 1o pay a price for such options. Put another way, a firm may accept a
negative net present value (NPV) on the initial project because of the possibility of high
positive NPV on future projects.” (Damodaran A.: Investment Valuation: Tools and
Techniques for Determining the Value of Any Asset; John Wiley and Sons, Inc.; 2002, p.
796 )

The 1990s witnessed a full acceptance of this thesis. The cash flows of certain assets are
contingent upon future events. Such assets are referred to as real options and are
characterized by two basic aspects of the option.

® The value of the first asset is derived from the value of a second asset
¢ The cash flow of the asset is contingent on the occurrence or non-occurrence of an
event

Traditional DCF models underestimate the value of real options. Thus, option pricing theory
has become a necessary tool 10 reflect these specific cases in the valuation. We present the
fundamental principles of option pricing theory. The pioneering work into option valuation is
connected with the papers written by Black-Scholes (1) and Merton (26).

Definition: Options provide the holder with the right to buy (call option) or sell (put option) a
specified quantity of an underlyving asset at a fixed price (strike price: exercise price) at
(European option) or also before (American option) the expiration date of the option. Since it
is a right and not an obligation, the holder can choose not to exercise the right and atlow the
option to expire.

The value of an option depends on the following factors

1. The relationship between strike price and the current value of the underlying asset.

The higher the strike price, as compared to the current value of the underlying asset,

the higher the option price.

The variance in the value of the underlying asset. The higher the variance in the value

of the underlying asset, the higher the price of the option

3. Time to expiration. The greater the time to expiration, the more valuable the option.

4. Rish-free interest rate. The rate 15 connected to opportunirty costs over the lifetime of
an option.

[P}

The value of an opuion in financial theory is determined by the well known Black-Scholes-
Merton formula. We present the binomial option pricing medel, a discrete counterpart to the
continuous Black-Scholes-Merton model. In a binomial tree, the option price is associated
with the upward or downward movement in stock price. The simplest case is the one-step



binomial tree where the stock price moves either up or down into one of two positions and the
option price takes on at most one of two associated values’

The binomial model provides insight to the logic of option pricing theory in a case study of
the motor third party liability (M-TPL) market of the Czech Republic.

BOX: Case Study - Application of Option
Pricing Theory

There was demonopolization of the Motor lhird party lability (M-TPL) market in the
Czech Republic 3 years ago It can be understood as a special case of market share
acquisition.

First, we assume that according to the analysts’ calculations this kind of acquisition 1s
connected with the negative NPV of -50 mio. The management has to make the
decision as to whether the company should invest in this project or not.

If the decision were based only on the rule of the postive net present value, the
company would not make this investment. On the other hand. executive management
argues with the thesis that the acquisition is connecled with the unique opportunity of
further expansion in the future. This aspect was not considered in the NPV calculation.
Managers build on the assumptions that the Czech insurance market is
underdeveloped and a substantial growth in all branches can be expected In their
views, the acquired M-TPL chents’ base represenis lhe cross seling opportunities  If
that s the case. and the company does not make the investment. it gives up the nght
(option) of a good oulgoing position in the expected future expansion. In other words,
acquisition of M-TPL market share implicitly includes the option to expand as
well.

What is the value of this embedded option to expand?

Let us assume that the costs connected with the addittonal expansion in the future
would be 500 mio (strike price) and at the moment the current NPV is estimated at 400
mio (current value of an asset, t=0). The oplion will be exercised only if the NPV at
time of expiration (t=2) exceeds the costs of expansion {strike price).

NPV of entry into M-TPL market -50
Option to expend: '
Costs of expansion - Call strike price 500
Borrowing interest rate 10%

Furthermore, we assume the following binomial process (the expecled development of
NPV over the next two years).

1=0 t=1 1=2

Current
NPV all price

urren{ urrent
PV all price |ProbabilityNPV all prica_[Probability|

25% : 17

[ soEET  106.7]

* For more on binomial trees we refer to Hull ] € Options, Futures. & Other Derivauves. Prentice Hall. 1999,
Chapter 9
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25

25% :

50% '
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Explanation” The value of the call option s arrived at by applying arbitrage theory.
We can rephcate the cash flow from the option as a combination of borrowing and
purchase of underlying asset (current NPV).

Value of the call = Current NPV * Option delta - Borrowing needed to replace portfolio,
where- Option delta ={(C,, - Cp ) / (NPV, - NPVp )

Borrowing needed to replace portfolio = Option delta * NPV / {(1+ 1)

NPV, = the value of NPV if current NPV goes UP

NPVp = the vaiue of NPV if current NPV goes DOWN

Cy = call price of option f current NPV 15 NPV,

Cg = call pnice of option if current NPV is NPVp

Running the calcutation backwards. At the expsration ime t=2 the option value (call
price) i1s given by the positive difference between current NPV and strike price. Going
back to the present, we can calculate the oplion value at the time t=1. based on the
above equations Looking at the lower branch of the binomial process, the value is
obviously 0 (current NPV at the time t=1 can go from 280 to 364 or 196 vs. strike price
= 500) In this case, the option would not be exercised The option value for the upper
branch at the time t=1 (current NPV of 520 can move on to either 676 or 364) 1s given
by the above equations

Option delta = 176 / {676-364); Borrowing = Option delta * 364 / (1+10%}); Value of the
call = 106,7

Similarly. we can calculate the value of expansion oplion at the ime {=0.

Conclusion:

INPV of entry into M-TPL market -50
Value of option to expand 64,6
INPV of entry into M-TPL market with option to expand 14,6

[The company should enter into the M-TPL market although the value according
to the NPV calculation is negative. That is because of the acquisition of the
joption to expand. The value of this option is estimated to be higher than
Inegative NPV from entry into M-TPL market.

Tt is important 10 keep in mind that we meet with real (embedded) options in daily life. In
facl, options are present anywhere we have a certain amount of flexibility at our disposal in
decision-making

DCF-based models assume a passive treatment of assets and liabilities but managers have
many opportunities to change a pre-defined course in reaction to current developments Real
oplions are then crucially important and their values can be substantial. Real options quantify
the value of strategic aspects in a very sophisticated way. Managers who have familiarized
themselves with option pricing theory justify their investments by the value of embedded
options.  Therefore, we must apply the valuations very carefully. It means correctly
identify mg any real option to be considered in the valuation. As an example, if the option is



freely available to all market participants, 1t should not represent an option to be considered in
the valuation.

The advantages and disads antages of the OPT approach are summarized as follows:

(t}  Overcomes the drawback of DCF by reflecting the variability of future cash flows
(+)  Full theoretical justification in main-stream financial theory

(+)  The application is becoming a standard tool in specific areas

(+/-) A veny sophisticated model

(-) Requires many valuation assumptions, including variability parameters

Sets a high requirement on analysts® and decision makers’ capabilities

Ven sensitive to inputs

Is easily manipulated and misused

———
— — —

The theoretical concept of real options was imitially used in the valuation of start-up
companies and fast growth sectors such as new economy and biotechnology sectors. OPT is
also recognized in the value of a company as a call option. Stockholders act as holders of an
option on the company s assets with a strike price at the level of the company 's liabilities.

Value

L
Strike price = Assets
Liabilities

Figure 2: Value as a call option on company’s assets

In the P/C Industry. it potentially changes the way of thinking of an investment. The crucial
contribution of real option valuation is the recognition of the flexibility in decision-making.
Real options may be equated with future opportunities and dangers. Option pricing theory
offers an opportunity to embrace this aspect of the valuation process.

4.7. Conclusion

We have briefly presented the main theoretical methodologies for the valuation of a firm with
special emphasis on an application to the P/C Insurance industry. We introduced the models
in their strict form. stressing underlying assamptions. We discussed how the models are to be
applied, as well as the limitations and inherent risks.

Analysts use a wide range of valuation methods n practice. derived by modifications and
combinations of the basic models. The models differ in underlying theory. basic assumpltions.
complexity, and outcome. We cannot say which valuation model is best. It always depends
on the specific case. What marters 1s the precise application of the selected model with
respect to its underlying assumptions. Although we usually rely on one basic valuation



methodology, which is a combination of several methods in the valuation model, it is
advisable 1o not restrict oneself 10 only one method. We strongly recommend the application
of methods other than the basic valuauon method to uncover inconsistencies in the inputs.
We should also confront the results of whatever methods we choose. Do the results meet our
expectations? Are the resulls reasonable?

In the next section. we present the Economic Value Added (EV A) approach as a modification
to basic valuation methods. EVA is widely used and plays an impontant role in practice. It
follows primarily from the principles of DCF. Firstly, we discount the excess of future profits
net of the costs of holding capital. Secondly, we consider the current state of invested capital.
the NAV determination, where the principles of a book value approach are recognized. EVA
methodology has become a very popular 100l in financial management for profitability
measurement and valuation. The task is 1o justify our thesis that this approach seres as a
good basis for the valuation modeling of P:C Insurers.



5. EVA as a Basis for the Valuation of P/C Insurers

In the previous section, we created a framework of basic valuation methods as developed in
corporate finance This framework provides colierence to the Economic Value Added
methodology we present here. We explore the EVA-based valuation as a methodology built
upon traditional DCF models. An EVA valuation approach extends the DCF approach by a
further consideration of investor’s needs. EVA is a measure of surplus value created by an
investment. It is defined as profit adjusted by the cost of holding capital.

In this Section. we firstly examine the theoretical background of EVA. We then develop. step
by step. a valuation methodology for P.C Insurers.

S.1. Theoretical Background

The EVA methodology was created at the beginning of the 1990°s by the consultancy Stern,
Stewarnt & Co. Stewart defined EVA as “operating profit less the cost of all capital employed
to produce those earnings™. We note that the concept of economic profit brings nothing new
to economic lheoryb. EVA methodology is widely used in financial management for the
measurement of profitability and the valuation of a company.

We can summarize the main thesis of the EVA approach as follows:
“The EVA valuation approach meets one of the most important requirements consisting
of the preference of the investor’s point of view instead of that of the company.”

5.1.1. The EVA-based Valuation

We derive the basic equations of the EVA valuauon approach. In its simplest form, EVA is
defined as Profit afier Tax (PaT) earned on invested capital and adjusted by the costs of
holding capital, reflecting investors” opportunity costs. The cost of holding capital is defined
as the product of invested capital and the required return on invested capital.

EVA, =PaT, - CoC * Invested Capital, 5.1)

where: EVA, =EVAinyeart
PaT, = Profit afier Tax in yeart
Invested Capnial.; = capital provided by investors at the end of the previous year (= at
the beginning of the current year)
CoC = Cost of Capital (equity).

We need three basic inputs to calculate EVA:
1. After tax profit generated on invested capital
2. The rate of CoC (discussed further in the text)
3. Invested capital

Either the book value of equity or Net Asset Value (NAV), following the economic approach
to valuation, can be used to define invested capital. The economic approach to valuation

* Stewart. G.B. The Quest for Value Harper Collins 1991, New York.
° A basic course of microeconomics covers the topic of economic profil. taking into account expensed costs and
oppertunity costs fe.g. costs of capitaly



better reflects investors’ requiremenets and the market environment, we operate exclusively
with NAV.

EVA, = PaT, - CoC * NAV,,. (5.2)
Positive EVA implies a company’s ability to generate profits above a level required by
investors for a given level of rish. The company. therefore, brings additional (added) value to
investors. Negative EVA 15 interpreted as a negative message 1o investors, expressing that

profits are not comparable 1o other investments with the same risk or opportuniry cost.

Dividing equation (5 2) by the NAV vields a reformulation of the basic equation in relative
terms:

EVA /NAV =PaT /{NAV = CoC * NAV /NAV. (5.3)
PaT / NAV represents return on invested capital, which we denote for simpliciry as ROE™:
EVA /NAV =ROE - CoC (5.4)
EVA =(ROE - CoC ) * NAV (5.5)
where. ROE = return on invested capital NAV).

Equation (5.5) is to be understood as follows. The company generates positive added value if
the return on invested capital (ROE) exceeds the cost of capital (CoC). It implies that EVA
can be increased either through higher operatng efficiency under the same level of risk,

increasing ROE. or by reaching the same profit by lowering the risk to decrease CoC.

Neat. Market Value Added (MVA) is defined as the present value of future EVAS:

LN ,

Mva=Y B BV, (5.6)
L (1+CoCY  CoC*(1+CoC)
L ~CoC* N4V, —CoC* NAV.

MVA = PaT, - CoC* NAV,_, . PaT;., —CoC* N4V, (5.7)

wr i1+ CoCY' CoC*(1+CoC)"

where: EVA; =EVA inyeart
T = No. of years over which EVA is explicitly estimated (from the period T+1
calculated as perpetuity)
CoC = Cost of Capital (equity)
NAV,, = (market) value of invested capital at the end of previous vear
PaT, = Profit afier Tax in yeart.

Based on the EVA methodology, the value of a company (V) is defined as the sum of invested
capital (NAV) and the present value of future EVAs (MVA);

V= NAV,+ MVA (5.8)

" Throughout this test. we understand the lerm ROE 1o mean return on intested caputal. represented by NAV
according 1o the economic approach



where: NAV, = (market) value of invested capital as of appraisal date.

L_EVA____ EV4,

V=NAV; + . 5.9

’ ;mcocr CoC*(1+CoCy 9
r _ PN _ - Nl

V=NAVO+ZP0T, CoC* NAV,., _ PaT,,, - CoC* NV, 5 10)

1+ CoCY CoC* (1 +CoC)

In other words, the value of a company is determined on one hand by the current state of
invested capital (NAV), as the difference between the (market) values of assets and liabilities,
and on the other hand by the discounted excesses of future profits above the level of yield on
alternative investments (CoC). By this equation. the valuation task is divided into two
separate steps:

o Determination of NAV,
e Projection of future cash flow including the determination of discount rate (CoC),
consisting of explicit cash flow modeling and determinanion of terminal value (TV).

A EVAry |
On future
husiness
EVA.
MVA FVA, On existing

| EVA, business

Value

NAV

Figure 3: Main features of EVA-based valuation®
EVA vs. DCF approach

We have already several times mentioned, that EVA-based valuation approach is deduced
from DCF. What is the interrelationship between DCF and EV A-based valuation approach?
For simplicity. let us assume the infinite horizon (present value of future profits calculated as
perpetuity) So, the values of a company are defined as follows.

1) According to EVA .
By the EVA approach, assuming an infinite horizon with stable profits, the value of the
company (V) is derived from equation (5.10).

® The values of EVAs are depicted already at their discounted salues
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. _ “AAL . N4 - ALY
V =NAV, + EV4, = NAV, + Pal, - CoC* NV, _CoC* N4V, + Pal, = CoC* NAV,
CoC CoC CoC

_ PaT,
CoC’

(5.11)

2) According to DCF
Substituting cash-flow in the basic DCF equation (4.9) by after tax profit distnbuted to
shareholders and assuming an infinite horizon with stable profits, we obtain a perpetuity.

v= 2ol
CoC

(5.12)

Conclusion: (5.11.) = (5.12.)

We have just proven for infinite horizon® with stable profits, there is no difference between
EV'A-based valuation and DCF.

Generally, we suppose in the theoretical models the distribution of profits to shareholders.
However. in the valuation models we very often assume that profits are retained in the
company to finance additional growth. Therefore, we must always very precisely keep the
same treatmemt of distributed / retained profits across the whole valuation'. Let us illustrate
both extreme cases, either full distribution or full retention of profits, with regard to DCF and
EVA on the following example.

Comparison between EVA based valuation and DCF

° We would come to the same conclusion. it we used for the first several sears explicit modeling and for the rest
the calculation of iermunal value as perpetuity (this can be proven in the same way)

'® As @ warming remark. however obvious. the authors met the practical valuation apphications. which considered
retained profits both as a component of discounied cash ow and the item increasing NAV and thus terminal
rvalue.
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nputs:
INAV, 100 ROE,, .o 12%
iCoC 10% ROE..1, 10%
Distributed profits: NAV, = NAV,, Retained profits: NAV, = NAV,, + PaT,
DCF EVA based DCF EVA based
approach approach approach approach
Discounted Discounted Drscounted Discounted
T NAV, PaT EVA PaT EVA NAV, PaT EVA PaT EVA
0o 100.0 100.0
1 1000 120 2,0 10.9 1.8 1120 120 20 1.8
2 1000 12,0 20 9.9 1.7 1254 134 22 1.9
3 1000 120 2,0 9.0 15 1405 151 25 1.9
4 1000 120 20 8.2 1.4 1574 169 28 1.9
5 1000 120 20 7.5 1.2 176,2 189 3.1 2.0




1000 12.0 20 6.8 1.1 1974 211 35 20

1000 120 2,0 6.2 1.0 2211 237 39 2.0

1000 120 2,0 5.6 0.9 2476 265 44 21

100.0 12,0 20 5.1 0.8 2773 297 50 21

10 1000 12,0 2.0 46 0.8 3106 333 55 2.1

[Sum (t=1, ..., 10) 73.7 12.3 19,7
11| 1000 10.0 - 3.5 - 3416 311 - 10.9

TerminaI|VaIue 38.6 - 119.7 -

INAV, | - 100.,0 - 100.0

[Value 112,3 1123 119,7 119,7

Remarks: In the case of retained profits. the value of invested capital (NAV) at the end of a
period is given by the sum of the value of invested capital at the beginning of that period plus
retained profits. Since we are discounting only the cash flow to shareholders, this case
implies that the value according to DCF is given only by the terminal value. The crucial
vulnerability of DCF can be seen in the weight, which 1s given by the terminal value. The
higher portion of retained profits. the higher share of terminal value on the 1otal value in the
DCF apphcations. Although from the theoretical standpoint both EVA and DCF are derived
from the same background and therefore should bring the same results. we find EVA-based
valuation as better reflecting the practical needs (see chapter 5.1.2).

Remark: Comparison of Miccolis concept with EVA (see Miccolis (27))

The Miccolis concept concerning valuation of P/C Insurance Companies based on the term of
economic (respectively actuarial) value is developed from the same fundamentals as EVA
based valuation.

Economic value = Current net worth (1) + some adjustments (2) + discounted value of future
earnings (3)— costs of capital (4) = NAV (1+2) + MVA (3+4)

Miccolis offers the same approach. The key contribution of EVA is a full acceptance and
incorporation into current Corporate Finance Theory.

5.1.2. Main Advantages of the EVA-based Valuation Approach

In the following paragraphs, we explain why EVA - when correctly applied — can represent a
good theoretical tool for valuation of P/C insurers and can offer some advantages as compared
with DCF. One can ask. what are the unique aspects in the application of EVA-based
valuation for P/C Insurers The most probable answer. that there is nothing special. can be at
the first glance surprising. But when looking at this issue in a more detail, this fealure is
becoming the biggest advantage of EVA applications. In fact. the clarity and understandable
interpretation makes EVA a very useful tool for valuation in insurance industry as well,
building upon the traditional discounted cash flow models. Generally, we can identify the
following key arguments for the application of EVA-based valuation in the P/C Insurance
industry:
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1. Consistent with Shareholder Value Management. An emphasis is placed on the investors®
needs. The EVA approach enables us to clearly identify the investors™ requirements and
expectations with regard to risk-reward trade-off. It makes the valuation transparent.

2. Consistent with a traditional accounting approach. Furhermore. the importance of CoC, the
discount rate, is seen more easily in this approach.

3. Consistent with current corporate finance theory. The EVA methodology is thoroughly
developed and fully integrated into current corporate financial theory. It is consistent with a
firm’s accounting statements.

1. Consistent with an actuarial approach. EVA as a tool for the measurement of profitability
and for valuation purposes is easily incorporated into actuarial DFA models.

5. The economic approach is easily incorporated. The valuation analysis is derived from
accounting statements and is thus easily transformed into an economic point of view for NAV
determination and consecutive cash flow projection.

6 Standardization and general acceptance. The simplicity of the leading principles and
comprehensibility has contributed 1o the general acceptance of the theory. What would be the
contribution of a theoretical approach if nobody understood it and therefore did not trust its
results?

7. The decomposition of an EV A valuation allows a clear understanding of the components of
the acquisition price. Adequacy of the acquisition price can easily be seen from the o
components NAV and discounted future profits. The NAV. the difference between assets and
labilities, is the current state of invested capital. Future expectations of protitability are
calculated as the discounted excesses of future profits.

8. Treatment of terminal value. The determination of terminal value in a DCF application is
problematic  The treatment of terminal value in the presented EVA-based valuation approach
is based on the assumption that in the long term infinite horizon, the company s ability to beat
the market in reaching a higher return on invested capital (ROE) than the average
corresponding to CoC is restricted (see 5.2.3.2). This implies that the terminal value in an
EVA application should be set to zero. under the assumption that ROE = CoC in the long
term In comparison to the DCF approach. EVA represents a safer and more controllable 100l,
ensuring no overestimation of future late profits and terminal value.

9. A clear link between the profitability and the valuation of a company EVA provides a
clear connection between a performance measure for a given time period, the flow, and the
value of the company at a particular point in time, a state.

5.2. The Application of an EVA-based Valuation to P/C Insurers

We have established a comprehensive theoretical framework for EVA-based valuations,
provided a comparison to the DCF approach. and described key contributions of this approach
1o the valuation of P:C insurers. We now shift our attention to creating procedures for an
application to the P:C Insurance industry. Appendix C provides an illustrative case study of
an acquisition of a P/C Insurer from the CEE region, highlighting specific considerations.
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We start with the determination of NAV from the basic equation (5.9) of the framework we
have developed.

V = NAV +i Eva,__, EVa,.,
T & (1+CoCY  CoC*(i+CoCY

We compare the accounting and economic approaches to a valuation. An economic approach
is preferable to an accounting approach since it better corresponds to the character of the P/C
insurance business and the investors’ point of view. We then consider the issue of cash flow
projection including the determination of the appropriate discount rate CoC. Figure 3 of
Appendix A illustrates the main features of an EVA-based valuation of P/C Insurers.

5.2.1. Determination of Net Asset Value (NAV)

The value of equity, reported in accounting statements and following accounting standards,
generally results from the application of valuation principles to insurance assets and liabilities.
There are other factors that potential investors should take into account. Net Asset Value
(NAV) captures both the accounung term of equity and factors not captured by statutory
accounting.

NAYV = (Market) Value of Assets - (Market) Value of Liabilities

The value of NAV is the difference between assets and liabilities and depends on how
particular items are valued. Accounting statements are the primary information source for the
determination of NAV. However, NAV is an economic approach to ‘aluation, including
factors such as market values. best estimate adjustments. current market environment, and
other factors to correctly reflect the investors’ point of view. NAV includes the objective of
the decision-makers.

Generally. the determination of NAV consists of several steps:
o Valuation of insurance assets
= investments; other assets
- from statutory accounting to economic approach
¢ Valuation of insurance liabilities
= technical reserves .
- from statutory accounting to economic approach
e Other factors 10 be taken into consideration — e.g. solvency and other operational
deficiencies

To illustrate the interrelationships between individual steps and resulting: implications with
respect 10 the determination of NAV, see also the following figure representing the logic
structure of this chapter.
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Figure 4: Primary implications of our approach
Accounting Standards and the Economic Approach

Knowledge of accounting standards is not sufficient for our purposes. We must go ino
further detail and explore how the accounting principles were applied and interpreted in the
company's books Many accounting experts are convinced of the exactness of accounting
information and say there is only one “true and fair™ picture of how to report the financial
condition of a firm. However. there is always a certain amount of uncertainty in this respect.
It occurs mainly in the accounting of financial services firms where there is a substantial time
delay inherent in the business and room for differing interpretations (e.g. reserve adequacy ).
We also admit the danger of creative accounting. which after the recent accounting scandals
seems 1o be possible anywhere, including countries with long and established traditional
accounting systems.

NAV determination considers not only proven accounting principles but also the way in
which they were applied and interpreted in a particular company.

The second part of this statement cannot be underestimated in the valuation process. We are
of the opinion that a certain amount of skepticism towards information provided by
accounting statements makes sense and can be beneficial for the valuation process. As
discussed in Section 2, this rule of a litlle skepticism is becoming important in the P:C
Insurance business.

Differences between accounting standards arise primarily from their respective objectives. As
an example, consider the differences between SAP and U.S.-GAAP. SAP serves as a basis
for state supervision and focuses primarily on surplus adequacy. the company’s ability 10
meet obligations to policyholders. Therefore, the balance sheet is a major concern. GAAP,
on the other hand. is based on accrual accounung and provides information concerning the
components of a company s earnings. There are accounting standards whose objecuves are a
basis for tax calculations, and so on.



The objectives of an accounting standard further determine its underlying principles. In this
respect. one criterion for classification can be the extent to which best estimate practice
(market point of view) vs. the prudence of accounting principles (conservatism) are used.
Accounting standards can also vary from the weights that are given either to accrual
(matching concept) or cash flow principles. Furthermore, the valuation at historical costs vs.
market (fair} values shows the inconsistency between accounting standards. We can also find
accounting standards with some specific instruments and tools for insurance business, which
can be contradictory to other accounting principles (e g. equalization reserves).

With regard lo unification in the field of P/C Insurance accounting. there are currently two
leading accounting standards - US-GAAP in North America (but also for Europeans
companies which are traded on the U.S. stock markets) and [AS in Europe (currently for
insurance business under reconstruction).

There is agreement that the trend with respect to valuation of insurance assets is in the
direction of application of (fair) market prices. On the other hand. concerning the valuation of
technical reserves, the standards follow the principle of conservatism and do not atlow the
discounting of reserves. Furthermore, unforeseen losses / profits are recognized immediately
(e.g. premium deficiencies). The booking of equalization reserves is generally not allowed

The Economic Approach

One of the theses of our approach emphasizes the preference of the economic approach, being
in line with the investors’ point of view. This hypothesis was also supported in the analysis of
specifics of the P/C Insurance business and their impacts for valuation, where we have
intuitively accepted the necessity of implementing an economic approach 1o valuation, as
better reflecting the specifics of P/C Insurance business. We are really convinced that the
long term nature of the insurance business, uncertainty, and dependence on the legal and
economic environments imply that the valuation methodology is an application of the
economic approach. In our view, accounting standards cannot capture all the factors.

But we have not defined this term yet. At the first glance, everyone has a certain 1dea of what
under an economic approach is to be understood. But there is no unified definition of this
term in the economic practice. The economic approach should generally extend the
accounting information using the analyst's best estimate adjustments and other factors
that need to be taken into consideration to correctly reflect the investors’ point of view.

Based on that, we could define the economic approach according to the following principles:
Long-term, prospective approach

Market valuation, best estimate practice

The rule of present value (time value of money)

More priority given to cash-flow rather than accrual accounting

More focus on the balance sheet instead of P&L

All known factors must be considered

All known uncertainty must be considered

Partly subjective character highlighting the analyst’s role

PN AW~

Theoretically, we could make the following very strong statement. A clear application of the
economic approach, and an inclusion of all current factors in the NAV determination lead to
the valuation of a company determined only by NAV. In this case, NAV would implicitly
include the firm’s ability to generate profits corresponding 1o the risk of an investment. above
a *normal” level. Goodwill is an example. The second component of our valuation equation,



the discounted excess of future profits (MVA) from cash-tlow projections, would correspond
enactly to the level of cost of capital. with an implication that MV A is zero by definition.

Of course. precise applications of an economic approach in the valuation models are only a
theoretical issue  However, understanding this extreme case is important for the application
of a particular economic approach in practical situations. We must further state the necessity
of consistency between the NAV determination and cash-flow projections in the economic
approach (see Figure 4). This consistency must be fundamental 10 valuation modeling with
decisive practical implications.

To clarify the entire complex relationship of valuation by accounting principles vs. the
economic approach. we show detail from several balance sheet items as well as other factors
considered in the NAV determination.

1. Investments 1. Liabilities

1) Fixed income 1) Claims reserves
- available for sale 2) Unearned premium resen es
- held to maturity 3) Equalization and catastrophe reserves
- trading 4) Other Liabilities

2) Equity securities
- available for sale 11. Shareholder’s equity (NAV)
- trading

3) Short term investments
4) Mortgages and other loans
5) Investment real estate
I1. Other assets
- thereof: DAC
- thereof: other deferred expenses
Figure 5: Simplified balance sheet of P/C Insurance Company

The analyses of balance sheet items as shown on the figure above will be explored with
respect to:

1. Country accounting standards (CAS) represented by Czech accounting standards as the

base information source
2. US-GAAP (playing more and more important role in Europe as well)

3. Economic,approach

Our goal is not 1o provide readers with a comprehensive description of precise accounting
treatment. On the other hand, the presented overview will be aimed at some selected specifics
and their impacts and consequences for valuation in order 10 record the most problematic
issues and to keep the complexity of the paper. Whereby the strongest emphasis will be
placed on the application of the economic approach.

Issues to be addressed are as follows:
- Investments (book vs. market values)
- Treatment of DAC
- Other assets (w/o DAC) ~ e.g. deferrals
- Receivables from reinsurance and direct insurance
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- Claims reserves (reserve adequacy, reserve discounting)
- Unearned premium reserves (premium deficiencies)

- Equalization and catastrophe reserves

- Solvency requirements (statutory, RBC)

- Other operational deficiencies

- Treatment of goodwill (elimination)

- Tax considerations (taxes, deferred taxes)

- Other market adjustments (cleaning of balance sheet)

Investments

The treatment of investments across different accounting standards can vary in many respects.
First, the classification by investment classes and the subsequent accounuing valuation is of a
big concern. Furthermore. the definitions of book and market values, the issue concerning
recognition of changes in market values in P&L and balance sheet and so on represent the
areas in which analysts should be interested. The ditferences in investment valuation can be
very substantial. For instance. under US-GAAP, most bonds and equities are carried in a
balance sheet in market values, except for “held to maturity™ which is carried in amortized
costs. But there are still cenain items in an investment portfolio. such as real estate, which are
valued at historical costs.  On the other hand. under Czech accounting standards (until 2001)
were the unrealized losses recognized both in P&L and balance shect immediately after they
occurred, while unrealized gains (hidden reserves) were forbidden 1o be considered either in
P&L or 1n balance sheet (the principle of prudence). However, the worldwide trend moves on
to unification in the direction of US-GA AP, representing a more market-orientated approach.
Therefore, the clear idenufication of valuation principles utilized in the accounting approach
to investments is a critical assumption for the further treatment of invesiments in the
economic approach.

But not only the used accounting standards should serve as an oulgoing base for investments
valuation according to economic principles. There are other factors such as market liquidity,
information asymmetry on the market, the availability of credit ratings or market efTiciency,
which should be taken into consideration, as well. It is clear that all these points are of less
importance in the developed markets, which works efficiently. But when valuing an
investment portfolio of an insurer from a developing economy, it can be a crucial issue and a
point of many struggles between negotiating parties. Here. we can find the cases that despite
of the availability of market prices we cannot use since they do not reflect the reality due to
e.g low market hquidity. -

Generally, we can say that the less liquidity and efficiency in the market, the higher space
(and probably necessity) for analyst’s adjustments above book and “quasi-market™ prices.

To sum up, the valuation of investments according to an economic approach should follow as
much as possible market prices (where available), whereby other factors need to be taken into
consideration as well. e

The above statement has been related 1o investment portfolio of an insurer covering technical
reserves. In addinon. an insurer can hold strategic investments in subsidiaries. where the
valuation differences between accounting standards can be completely different. The best
way is 10 exclude these imvestments and to value them separately. In this case. the role of
analysts when valuing according to economic approach is even more important.

Deferred acquisition costs (DAC)

Generally, the accounting standards allow to defer the policy acquisition costs. following the
accrual principle of matching between premium incomé (as eamed premium) and the
corresponding expenses (matching concept). The range of policy acquisition costs howeser,
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which are supposed to be deferred according to earned premium income, can vary
substantially. Under SAP for instance, the policy acquisition costs are included into P&L as
they are incurred (no DAC). On the other hand, under US-GAAP both commissions for
renewals and new business and internal acquisition expenses are 10 be deferred in proportion
to earned premium. The Czech accounting standards represent in this respect a compromise:
here only commissions from new business are allowed for deferrals.

Concerning the application of economic approach. we do not see any problem with deferrals
of policy acquisition costs, under the assumption that there is a clear link between DAC and
future business. Furthermore. if the time horizon for amortization of DAC is restricted to one
vear, it should not pose a problem for the valuation model to heep the consistent treatment
with cash flow projection as well.

Other assets (w/o DAC)

We also recommend very careful analysis of other assets (w0 DAC). which can include some
very doubtful items. Generally, the majority of other assets are carried in historical costs.
First, we would suggest dividing this part of balance sheet into those items, which are
connected to the insurance business, and the remaining items, not directly influencing the
insurance business The next criterion for classification of other assets should be. whether
they really result in future economic bencfits. Whatever kind of other assets not directly
connected with insurance business, we propose to value them according to the economic
approach as conservatively as possible, mainly when the effects on future business arc
negligible. The valuation at liquidating prices we find as the most feasible solution in this
respect

Furthermore. we advise paying close awention 1o all deferrals (excluding DAC) and other
similar items. They can be treated under different accounting standards in a ditferent way
completely. The detailed analysis of these items, which can be shown in the balance sheet
either explicitly or are hidden under tangible property {(and amonrtized), should not be also
underestimated. The clear connection to future business (profits) would be the decisive
criterion. We are convinced. that an analyst cannot go too far wrong by following the
principle that all doubtful assets are 10 be charged directly against NAV.

In suminary, we see the following main rules. which are to be applied by the transmission of
other assets into economic approach:

o Clear connection to insurance business

Clear connection to future profits

Elimination of any accounting playing with deferrals

Preference of cash-flow to accrual accounting

Controversial items are to be excluded from NAV

Receivables from reinsurance and direct insurance

All receivables either from reinsurance or direct insurance should be according to economic
approach reclassified with respect to probability of gering money back. The appropriate
revaluations should be charged directly against NAV. In the case of receivables from
reinsurance, we can use the rating as a measure of default probability.

Claims reserves

Concerning valuation of claims reserves, we must explore two issues: discounting and
reserves adequacy. Generally, the accounting standards require claims reserves to be
estimated at their ultimate amounts, in which claims are expecied to be settled. There can be
some exceptions, where reserve discounting is allowed — e.g. under US-GAAP mainly for



claims with fixed and determinable payments (e.g. pensions from worker's compensation).
However. the majority of claims reserves are valued without reflecting time value of money.
The reason for non-discounting is that most claims reserves are estimates and the amount and
timing of the payment cannot be determined with certainty (principal of conservatism).
Howener, non-discounting means that expenditure is not matched with corresponding income.
While all claims provisions must be provided when the premium is earned. the investment
income, which may be used to pay the claims, is not recognized until a later accounting
period. This leads to different results {and equity development) in both cases.

Let us illustrate the issue of profit recognition on the following figure. It is based on the
assumption that claims reserves were set correctly (no run-off result) You can see that in the
case of non-discounting the profits are recognized later on.

Premium carned period Run-off of claims reserves

Cumulative prolit

Discounted

Non-Discounted

Cumulative loss

Figure 6: Profit recognition — discounting vs. non-discounting of claims reserves

Based on the definition of economic approach to valuation. it is obvious that reserve
discounting is fully consistent with this concept. However, we can meet many possible ways
in practice how to cope with this issue in the valuation modeling. Besides the theoretical
correctness, we must always take into considerations other practical aspects as well.
Nevertheless. what always matters is the mutual consistency of the selected treaiment.

First, we can keep claims reserves exclusively at discounted values., what represents the most
sophisticated solution requiring very precise and consistent treatment across the whole
valuation model. In this case, we must be aware of the fact that any change in the
assumptions regarding future interest rates or intlation would immediately impact, besides
cash flow projection. the value of NAV as well. The other way is 10 keep reserve discounting
on a separate account, enabling to balance both transparency and economical correctness.
Last but not least. if we decide not 1o consider reserve discounting in the valuation model,
then we must keep in mind that all changes in variables effective from the future must be
reflected later on in the cash flow projection.

Reserve adequacy is the other actuarial issue. Although many accounting standards are
derived from assumptions of a best estimate (neither overestimation nor underestimanon)
valuation practice. the principle of prudence 1s applied more widely than the best estimate



approach in many European countries. Whatever accounting standard is applied. a detailed
analysis of reserve adequacy is required.

Following the economic approach, we must consider all reserve redundancies or deficiencies,
directly impacting NAV. It means. that according to the economic approach the valuation of
claims reserves should follow best estimate pracuice, ensuring the correct states of the
outgoing balance sheet as of the date of appraisal.

Unearned premium reserves

Concerning premium deficiencies (when the eamed premium from business 1n force is not
sufficient to cover expected claims and expenses). some accounting standards (US-GAAP.
TAS) require creation of premium deficiency reserves immediately afier they are recognized.
On the other hand. there are many other accounting standards (e.g. Czech accounting
principles). which do not address this issue so precisely. The application of premium
deficiency reserve means the direct recognition of expected future losses in the balance sheet
aganst the decrease of NAV. That is fully consistent with the economic approach.

Equalization and catastrophe reserves

This item represents one of the most controversial points, on which different accounting
bodies have not completely agreed yet. In many European countries, the insurers are still
obliged (or atlowed — depends on interpretation) 10 create equalization and other similar
reserves in order to smooth the fluctuations in claims deyelopment.

But according to both leading accounting standards (US-GAAP. IAS). this type of reserve
does not represent a certain hability and therefore is not booked as such. On the other hand.
both standards, supported by the state regulation (solvency, RBC applications), argue that
catastrophic risks are 10 be implicitly included in the required level of capnal. In an economic
approach to valuation, these items are not recognized as liabilities, consisient with US-GAAP
and IAS. We must reclassify them as NAV in cases where they are booked as liabilities.

Solvency requirements

At the beginning, it is worth distinguishing between statutory solvency required by the state
supervision and the required risk capital (risk solvency). resulting from the risk profite of an
insurer.

First. as far as the statutory solvency requirement is concerned, il is for sure that any deficit in
this respect must be fully considered in the determination of NAV. The required statutory
solvency is very often lower than that one corresponding to the risk profile of an insurer,
whose level should support continuing business under the defined probability of failure over a
certain period. Once we determined the level of required risk capital, the negative gap as
compared with current available capital must be fully reflecied in the determination of NAV.
We propose to deduct the whole capital deficiency from NAV of a target company in order to
determine the acquisition price. The explanation for it can be found in the argument, that the
total costs of an acquisition consist not only of the paid acquisition price but also the
additional capital injections, which are necessary to cover undercapitalisation. In order to
insure future profits (ongoing concern). the target company must be adequately capitally
equipped. In other words. the acquiring company must provide the target company with
additional capital to generate future profits from an acquisition. When we deduct the deficit
in solvency from NAV (as a component of acquisition price) and consequently suppose
capital increase (in fact another component of acquisition price). we are senting the consistent
outgoing level of capital for cash flow projection. All the relationships concerning solvency
requirements and their impacts on valuation are illustrated on the following figure.
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Figure 7: Solvency requirement considerations

Other operational deficiencies

If there are some deficiencies in the operational part of the target company, which in fact
represent liabilities requiring future investments, and are not shown in the accounting
statement, they should-be reflected in the NAV determination according to the economic
approach as well. The ongoing concern should be the criterion for recognition of operational
deficiencies (the company’s insufficient IT-infrastructure).

Elimination of goodwill

We are of the opinion that goodwill should be eliminated from the assets, when determining
NAV according to the economic approach. Goodwill, in its theoretical sense, represents the
ability of a company given by its staff, market position and operational and sales
infrastructure to generate future profits. Of course, this ability matters in the valuation. But
in our concept it is considered on another place - in the cash flow projection. If we kept the
value of goodwill in NAV, we would count it twice (once under NAV and for the second time
in cash flow projection).

Other market adjustments (cleaning of the balance sheet)

Under this item we understand all other analyst’s adjustments, which are in line with the
applied economic approach to valuation. They can result either from ‘“creative” or else
doubtful accounting, with the aim of cleaning the balance sheet as of the date of appraisal.
For instance in the CEE region, the authors met with several cases of distrustful accounting,
creating an artificial picture about business volume and so on. Therefore, it can sometimes
prove very difficult for outsiders to become fully aware of the real economic sense hidden in
the information provided by accounting.

Tax considerations
All above adjustments should be also considered with respect to their relevant tax impacts.

Summary of NAV determination (from accounting to the economic approach to valuation)
Equity (from statutory accounting)

+/- market adjustments to investment portfolio covering technical reserves

+/- market adjustments to strategic investments
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- elimination of goodwill

+/- treatment of DAC

+/- market adjustments to other assets
+i- reserves adequacy of claims reserves
+i- reserves discounting

+/- premium deficiencies

+ elimination of equalization reserves
- solvency deficiencies

- other operating deficiencies

+i- 1ax considerations

NAV

5.2.2. Determination of Cost of Capital (CoC)

One of the most important inputs to cash flow projection is the appropriate rate at which
future cash flows are discounted (Cost of Capital ~ CoC). Given the specific capital structure
of P/C insurance companies (since premium 1s received in advance, there is no need for debt
financing). the determination of CoC involves only the quantification of the cost of equity
capital. CoC is to be interpreted as the rate required by invesiors to make an investment in the
firm's equity. Investors’ expectations with respect to risk and return are reflected in this input.
From the managers’ point of view, on the other hand. 1t represents the minimal return to be
reached. Although the setting of the discount rate is always partly arbitrary 1n the valuation
modeling, the majority of models are derived from the principles of the Capital Asset Pricing
Model (CAPM). We introduce this basic concept of financial theory. After that, we address
some issues specific to P/C insurance companies.

5.2.2.1. The CAPM

The Capital Asset Pricing Model (CAPM) 1s derived from the assumption that we can
distinguish between firm-specific diversifiable risk and systematic (market) risk, which
affects all investments 1n the market and cannot be diversified. The investor is rewarded only
for systematic (market) risk, since firm-specific risk can be avoided through diversification.
The theoretical foundations for the CAMP were esiablished by the paper written by H.
Markowitz (24). Here. Markowitz presented the theoretical concept of portfolio
diversification and thus gave birth to the modern portfolio theory. The CAPM uself is
connected with three names of W Sharpe (30). J. Lintner (23) and J. Treynor. They extended
the Markow itz mean-variance model by introducing the beta factor (the risk premium as a
function of beta).

According to the CAPM, the expected (required) return on security (investment) R, is given
by the sum of the risk free rate and the nsk premium.

R; = Risk free rate + Risk premium (5.13)
The risk premium depends on the systematic risk (= market risk which cannot be eliminated

through diversification). 1t 1s the contribution of the security (investment) to the overall
markel risk, measured by the factor beta. It can be written as:

Ri=R +B* [ E(Rm) - Rf] (5.14)
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where. R, = the required return on the security (investment)

Ry = Risk free rate

[ E(Rm) ~ Ri] = Expected market risk premium

E(Rm) = Expected return on market portfolio

B = Beta of the security (investment), defined as the portion of the total market
variance which is explained by the security (investment).

Replacing the required return on the security (investment) R, by the rate of CoC. we can

write:

CoC =

Ri + B * [ E(Rm) - Rel. (5.15)

We need three 1nputs to CAMP to determine the rate of CoC-

The Risk Free Rate

The risk free rate is the yield on a risk free asset. An asset is risk free 1f its expected
return can be determined with certainty. The implication is that there is no default and
reinvestment risk. Therefore, the risk free rate should be optimally calculated from
government zero-coupon bond. Concerning the maturity of such a bond, both models
use the short term yield on T-Bills and long-term yields on.government bonds We
recommend that the maturity (duration) of the risk free asset should correspond 1o the
duration of the cash flow of the investment. An acquisition valuation utilizes the yield
to maturity of a long-term (e.g. 10-15 year) government zero coupon bond. If there is
no zero coupon bond with the above characteristics available in the market, the payoff
pattern can be decomposed as a series of zero coupon bonds.

The Risk Premium

The risk premium is the additional rate required by investors to invest in the market
portfolio (in the original version of the CAPM it is understood to be overall wealth in
the economy). [t measures what investors, on average. demand as an extra returmn for
investing in the market portfolio relative to the risk free rate. In practice, we usually
estimate the risk premium by considering the historical performance of stock market
indexes as compared to the yields on risk free assets. Since both the risk free rate and
the yield on market portfolio implicitly include the effect of changing inflation rate.
the historical risk premium is already net of inflation effects. We use a historical
average over a long time horizon in the calculation The geometric mean seems to be
more appropriate than the anithmetic mean. Generally, the risk premium is assumed to
be in the range of 6%-8%'".

Beta

Beta measures the risk that the investment adds to the market portfolio. Beta of an
asset is defined as the covariance of the asset (R,) with the market portfolio (Rm)
divided by the variance of the market portfolio.

' For nstance. in the case of determination of CaC for a P C Insurer trom the developmg countries te g. CEE
region) we can face the problem of no avaiiable transparent historical data for the calculation of market risk
premium and msurance betas  Here. we can erther use one af the modified approaches tor deyeloping economies
or the information provided by rating agencies (risk premium resulting from country sovereign ratling) or our
own analyst’s esumation.



B = cov (Rm, R)) / var (Rp) = corr (Rm. R)) * 6 (R))/ 6 (Rm). (5.16)

It tells us what portion of the total market variance is explained by the respective asset

It is clear that the higher the correlation between the respective asset and the market
portfolio' and the higher the standard deviation of that asset. the higher the amount of
systematic nsk which is inherent in that investment as compared with the overall
market

In the CAPM, the risk premium for an investment is captured by the beta factor. Beta
is usually estimated by regression of historical data.

In summary. when.

- B > l:the assel is characterized by higher fluctuation than the market portfolio,
is thus more risky. and the investors require a higher retum than on the overall
market portfolio.

- P < 1:the asset is characterized by lower fluctuation than the market portfolio, is
thus less risky, and the investors require a lower return than on the overall
market portfolio.

- P =1:the asset is characterized by the same fluctuation as the market portfolio,
and is as nisky as the market portfolio

Criticism of the CAPM

Recently, several objections have emerged to the standard version of the CAPM. They
concern both the practical evidence and its theoretical foundations. There are several studies
in the financial literature denying the empirical validity of the CAPM (e.g. market anomalies
such as size effect. January effect. etc *1. Concerning the theoretical foundations., academics
argue that the static (single-period) CAPM does not fully address the issues. This criticism
resulted in Merton's intertemporal CAPM'™ and the consumption CAPM of Breedon'’,

An alternauve theory to the CAPM is represented by the Arbitrage Pricing Model (APT). The
theoretical foundations of the APT were established in the paper of S. Ross (28). Like the
CAPM, there are 1wo sources of risks: firm-specific (diversifiable) and market (systematic.
undiversifiable). The espected nisk premiumn is affected by undiversifiable risk. While there
is only one source of market risk captured in the market portfolio in the CAPM, the total risk
premium under the APT consists of multiple risk premiums, each one relating to a specific
market risk exposure.

Despite all the objections. the key contribution of the Capital Asset Pricing Model (CAPM) is
that it provides an insight to the relationship between required return and risk. [t recognizes
that only market (systematic, undiversifiable) risk matters. The distinction between
diversifiable and undiversifiable risk. as the basic underlying assumption of the CAPM. has a
timeless validity.

"> 1t implies the smaller diversiticanon erfect hy adding 1he asset ta the market portioho.

" For instance. see the work of Fama E F.. French K R Size and Book-1o-Market Factors in Earnings and
Returns, lournal of Finance 50. 1995 They showed that stocks of small companies and those with a high book-
to-marhet ratio reach above average rerurns

" Merton R C  An Intertemporal Capial Asset Pricing Model; Economerrica. Vol 41, No S, September 1973,
" Breeden D T An Intertemporal Capnal Asset Pricing Model with Stechastie Consumption and Inyestment
Opportanities. Journal of Financial Economics. September 1979
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Currently, the CAPM represents the standard and most widely used model tor measuring
marhet risk in practice. Because of its elegance and simplicity, it is also widely accepted
among practitioners in the P/C Insurance industry.

5.2.2.2. Applications to the P/C Insurance Industry — Selected Issues
The following questions are a big concern to actuaries

o What should the required rate of CoC be for the P/C insurance industry?
e What is the riskiness of the P/C insurance companies as compared with other
corporations?

There are no unique answers to these questions. On the one hand. we find arguments
jusufying a higher rate of CoC. assuming that P'C insurance companies are more risky
because of their long tailed business. catastrophic risks. and lower transparency to investors.
On the other hand. the analysis of historical betas refutes these arguments. This issue is not
completely solved either in theory or in practice. However. we believe there 1s no systematic
reason 10 treat the determination of CoC in a completely different way than in other
industries. This statement 1s in line with our thesis that the higher or lower riskiness of the
P/C insurance industry should be considered primarily in the appropriate amount of risk-
adjusted capital. The implications are as follows

Risk profile = Risk adjusted capital = Required rate of return (CoC).

With regard 1o the application of the CAPM in the P:C insurance industne'®, we briefly
address the following issues, which are ofien discussed among the practitioners:

¢ Insurance Betas
We generally assume that the beta of the valuated company is the same as the indusiry
beta. Nevertheless, we must keep in mind that such a simplification neglects the
differences in the risk profile both on the investment side (asset risks) and the
underwriting side (underwriting rishs)  Generally, the betas for the P/C insurance
industry are estimated to be less than |.

e The LOB Specific Discount Rate

In some valuation models, we meet with LOB specitic discount rates, reflecting
differing risks by LOB. Recalling the implication of the previous paragraph, Risk
profile = Risk adjusted capital = Required rate of return (CoC). we prefer to apply
the same rate of CoC across the entire firm. First, we consider only the systematic risk
of the particular LOB in the amount of risk-adjusted capital. Thus, the riskier LOB
implies a higher amount of required capital and a higher expected (required) profit
margin. Then, the risk-adjusted profitability is compared to the benchmark of the CoC
for all LOB This procedure is fully consistent with the EVA-based valuauon
approach. Here, the item costs of holding capital. as a product of CoC and risk-
adjusted capital'", implicitly include the riskiness of a panticular LOB.

Conclusion

'® For funher discussions we are refering 10 Felblum S.. Thandi N. Financial Pricing Muodels for Propeny -
Casualty Insurance Products. The larget Return on Caputal. CAS Paper. 2003
" Asaremarkh we assume that the invested capital 1s allocated 10 LOB on a nish-adjusted basis.
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The rate of CoC is the critical input in any DCF (EVA) based valuation It represents the
discount rate of future cash flows. In an EVA-based valuation, the aliernative costs of holding
capital are reflected in this input. Although its determination follows a particular theoretical
concepl, usually CAPM, the resulting rate is always arbitrary and is influenced by subjective
factors as well. Many questions specific to the business of insurance arise in an application to
the P/C insurance industry. For this reason. the rate of Cost of Capital and its individual
components should be analyzed very carefulls and tested by sensitivity analysis. Small
changes in this parameter substantiatly impact the range of possible outcomes.

5.2.3. Cash Flow Projections

Cash flow projections together with CoC determine the second component of an EV A-based
valuation approach termed Market Value Added (MVA). MVA is defined as the sum of
projecied profits net of costs of holding capital at discounted values. MVA can be a
substantial part of the acquisition price value. The calculation consists of explicit cash flow
modeling and determination of terminal value, which 1s discussed later in this paper.

L V. V.
VENAVe+MVASNAY + Y oy Bl
T (1+CoCYy CoC*(1+CoC)

We will focus on the most important aspects of the cash tflow projections of P.C Insurers The
projection of cash flows sets a higher modeling standard than. as an example, the
determination of NAV. which is influenced mainly by the accounting methodology and the
scope of the particular economic approach

The analvsis of cash flow projections starts with two basic assumptions:

1. Ongoing concern. The assumption that the entity will run its business as an ongoing
concern has a basis in the purpose of the acquisition valuation.
Consistency The cash flow projections should be consistent with the NAV
determination with respect to the valuation principles. e.g. economic approach \s.
accounting standards.

(]

For an ongoing concern. the future cash flows can be divided into:

e Run-off of existing business
e Future business

What are the crucial 1ssues with respect to run-off business? Recall how NAV was derived
and all the factors included in the economic approach The runoft of existing business is
substantially influenced by the extent to which the economic approach is utilized in the NAV
determination  For instance, if we utilize a clear economic approach including the
discounting of reserves. then the runoff of existing business. except (or the unearned premium
reserve'®, would already be fully considered in NAV. However. as we have said before, the
application of a clear economic approach does not always fit the needs of pracucal valuauon
modeling. For that reason, we are precise in following the exact appraisal principles of NAV
determination.

‘* Depends on miterpretations  Under certain circumstances, run-oit irom unearned premium reserve can be
understood only as an application of accrual principle in accounting imatchings  So. the economic sense behind
that 1s shghtly dilTerent from the run-oft of claims reserves.



The run-off of existing business consists of the following two items:

e Run-off of unearned premium reserve. Unearned premium reserve (UEP) represents
the deferral of written premium, according to pro-rata temporis. The release of UEP 15
related to the incurred losses in that the incurred loss is written as a claims ratio to
earned premium in the cash flow calculation. The calculauon includes operational
expenses and the release of DAC. Investment income is included since it is generated
from assets covering both unearned premium reserve and claims reserves. The
projection of UEP run-off should be in hne with all premium deficiencies /
redundancies in the NAV determination. In other words. UEP run-oft can be seen as a
maiching concept in the accounting

o Run-off of claims resenves. The discounting of reserves is a key parameter in the run-
off of claims reserves’®. The value of the run-off equals zero if the discounted
reserves are best estimate values since realized investment income is offset by the
amortization of the discount. If the claims reserves are undiscounted. the run-off
consists of the investment income that the assets supporting the undiscounted claims
reserve vield. We assume the reserves are set up correctly.

The tail of the run-off of existing business is of crucial importance for cash flow projection.
The long-term nature of the insurance business necessitates that the analyst examine the
impacts of variables such as inflation, claims inflation. or interest rates on the run-off of the
reserve.

We now explore the various aspects of cash flow projection taken into consideration when
creating the appropriate valuation model.

§.2.3.1. Scenario Testing vs. Stochastic Analysis

The first question to address is whether to calculate cash-flow projections based on scenarno
testing, stochastic analysis. or a combination of both. There are many studies discussing the
advantages and disadvantages of both approaches with respect to the objectives of the
applications (e g. for details see Feldblum (17), (23)). We briefly describe the relevance of
the issue to valuations.

Scenario testing represents the deterministic approach to modeling, where static set of input
rariables is used. The sets of input assumptions are determined by an analyst as reasonable
scenarios of the future development. Therefore. the mutual consistency between inputs is of a
great concern. We can use a deterministic model to answer: “What happens. if ...7"
questions.  Furthermore, the extensions by sensitivity and stress testing are of a big
contribution.

The authors of (23) summarized the main advantage of deterministic scenarios as follows:
*One advantage of delermimistic scenarios is that they can be tailored to reflect management’s
judgment and develop a consistent. plausible expectation about the future. Therefore, it is
important that the economic variables describing the scenario be consistent with each other
and with the underwriting and other variables, as well.”

' Besides the ex-post adequdacy of claims reserves resulung from the stochastic character of the insurance
process
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Stochastic analysis. on the other hand. uses variables that are selected randomly from
probability distributions. It enables you to quantify some function of the variables. such as
probability distribution of profit, NAV and so on. When using stochastic analysis, we must
pay close attention o the correct set of interrelations between variables.

What conclusions are 10 be taken concerning scenario testing and stochastic analysis in
respect to the valuation purpose?

It is clear that stochastic analysis can provide some pieces of information (e.g. probability
distributions). which we cannot obtain from scenario testing  On the other hand. the necessity
of correct and consistent inputs is much higher in stochasuc analysis. That is the key
assumption If it is fulfilled, the application of stochastic analysis for valuation of PiC
Insurers can be very useful. Otherwise, when this assumption is not fulfilled. the results from
stochastic analysis could lead to some misleading conclusions.

In our point of view. there are always some limitations cuncerning the access to correct data
and their correct interpretation in the acquisition valuation process (possible information
deficit of an analyst). Based on this thesis, we would prefer to base the valuation modeling
on the scenario testing approach with the maximum attention paid to the sensitivity analysis
of key actuarial and financial parameters. We find this way as a safer one, eliminating the
risk of “garbage in, garbage out™. In other words. it is no black box for an analyst.
Furthermore, the acquisition valuation is more sensitive to and more influenced by strategic
inputs The inputs are, by definition. of a psychological nature and the contributions of
stochastic analysis could be eliminated to a certain extent.

Other factors influencing the selection of a correct valuation model include the availability of
data. the transparency and reliability of data. historical time series. transparency of definitions
used. and so on.

In summary. the consistency of inputs as well as the seting of correct relationships between
them belongs to the highest principles. which are subordinated 1o others. When creating a
valuation model (either determimistic or stochastic), there must be always considered the
harmony between the quality of available data and the requirements for complexity of a
valuation model as the highest priority

5.2.3.2. EVA Time Horizon and Terminal Value

The selection of the time horizon over which EVA is explicitly estimated should take into
account, on one hand, the long term character of insurance process. where the payout pattern
of claims reserves is of a crucial importance and the analyst’s ability to set correct
assumptions for the far future. on the other hand.

Generally, in the insurance industry the rule is that the explicit cash flow modeling is
reasonable up 10 15-20 vears. Above this level, ail assumptions are becoming too speculative,
so the determination of terminal value comes imo question. However, within this 15-year
level of explicit modeling we would also recommend identification of the initial phase over
which some aggressive assumptions (e.g. growth rates, synergy effects) are acceptable.” We
are of the opimon, that this initial phase should not exceed 5 years, as the period over which
the assumptions can be estimated with the highest correciness. Then, the inputs during the
second phase should be assumed 1n a more conservative manner.

In this respect. we recommend establishing a controlling mechanism, such as the positive gap
between ROE and CoC. This gap should decrease towards the end of the modeled horizon.
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As already mentioned. the EVA based valuation approach offers a very elegant treatment of
the terminal value.

We assume that after a long time period, e.g. 15 years, there is no reason that the return on
equity should exceed the cost of capital*®. In other words, the company will operate at a level
of profitability equal to CoC. Under this assumption, the terminal value equals zero.

ROE = CoC = EVA =0 = TERMINAL VALUE =0 (5.17)
Terminal value is often overestimated in the acquisition price when the valuation follows a

traditional DCF approach. Following (5.17), we can be sure of no overestimation of the
terminal value in an EVA based approach.

ROE >>CoC Decreasing gap
e.g. § years (ROE - CoC()
Ist ph
st phase - 2nd phase . ROE = CoC
h T " EVAs=0>TV=0
Explicit modeling of EVA —e.g. 15 years Terminal value (TV)

Figure 8: Periods of cash flow modeling (an example)
§.2.3.3. Inputs to Cash Flow Modeling

Once we decide on the valuation model and the time horizon of the model, we shift to the
identification of inputs 1o the cash flow projection. Inputs are categorized by the general
economic environment, legal and political stability, industry specific factors and
developments in the insurance market. and company specific factors. Figure | in Appendix A
illustrates this point.

Each level of this hierarchy requires different data sources and also different treatment in
respect 1o impacts and consequences for valuation. This classification (hierarchy) also
corresponds to the scope to which the inputs are controllable and influenceable by the
acquiring company in the middle. respectively long term. While the first three classes of
factors are 1o be understood as externally determined and therefore uninfluenceable (by
industry-specific factors under the assumption of complete competition n the insurance
marhet), the last group of inputs — company-specific — can be in the middle term to a certain
extent controllable and manageable by the management of the company.

1. Factors of macroeconomic development

Generally. the insurance industry belongs 1o the most exposed sectors to macroeconomic
development. The variables such as inflation, risk free rate, term structure of interest rates,
stock market index. growth of GDP and so on can substanuially influence the characteristics of
both existing and future business. Taking into account the long-term character of the

* This assumption results from the application of elTicient market hypothesis (sce chapter 4 3 Tor details)
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insurance business, even small changes in any of those parameters matter. For that reason. it
is necessary to implement into the valuation model the relationships between economic
variables and underwriting and invesiments parameters. The valuation model should at least
embrace the following interrelations. There is usually a close correlation between inflation
and risk free rate. Risk free rate determines through the yield structure of interest rates the
investment income and through Cost of Capital the discount rate. On the other hand, inflation
correlates to claims inflation, as a parameter impacting on the ulimate value of claims
reserves. Furthermore, stock market index is in the long term determined by nominal growth
of GDP, consisting of its inflationary and real component Next, the investment yield on
stocks influences the rate required by investors to make an investment — Cost of Capital and
SO on.

Putting 1ogether all key interrelations, we should be prepared for answering questions: What
happens, if ...". For that reason, a detailed sensitivity analysis is needed, under the
assumption that the established relations between key variables are also a subject of
uncertainty and should be tested on sensitivity as well. Moreover. stress testing on some
extreme developments (long recession, deflation, inflationary shocks. etc.) could identify
some too large risk exposures.

2. Factors of external legal and political development

The perceived stability in respect to legal and political development significantly influences
how the country is appreciated among the potential investors. Among others. this aspect
determines the country risk premium (e.g. according to rating). as a component of Cost of
Capital. With regard 10 valuation, we recommend testing the impacts of changed risk
premium on the present value of future cash flow. Furthermore, it is advisable in the case of
the developing economies to consider the possibility of extreme events (e.g. political
instability). implying the application of stress testing.

3. Factors of insurance market development

For the cash flow projection industry-specific inputs are very imporiant as well. Here, we
point out the expected growth of total insurance market (insurance penetration - total premium
as % of GDP), setting restrictions and limitations for applied growth rates. Furthermore, the
prediction of insurance market structure could provide us with some necessary inputs when
projecting growth rates on the level per lines of business. In some models, there are also
incorporated the characteristics concerning underwriting cycles (hard vs. soft market).
Finally, we should also take into account less quantifiable factors such as trends in the state
regulation, integration of financial services and so on

4. Factors of valuated entity

The first 1ask regarding company-specific factors consists of the identification of the inputs to
be considered in the valuation model. The relevant classification could follow the two-
dimensional basic hierarchy. First, the insurance process and its particular components
represent one crilerion tor classification. According lo thai, we could distinguish the
following areas of company -specific inputs:

* Analysis of premium assumptions = premium module

e Analysis of expenses assumptions = expenses module
e Analysis of claims assumptions => claims module

588



¢ Analysis of investments assumptions = investments module

The next criterion for classification results from the subject setting the assumptions. Here, we
must explicitly treat the strategic inputs (10 be delivered by management) as compared with
the underwriting / financial inputs (responsibility of actuaries and financial analysts).
Strategic inputs. as discussed in Section 3, have connections mainly (o premium and expenses
(respectively claims) modules:

o Growth rates above market level
Growth rates vs. claims ratio assumptions
Synergy / diversification effects
Growth synergy
Economy of scale
Embedded options

Every valuation model should start with the premium module. where the assumptions
concerning growth rates of premium per lines of business would be the covering output. The
growth rate of the premum should be in the next step broken down into the growth rate of
number of new business, the growth rate of average premium of new business. the average
growth rate of premium in the portfolio (valorization rate) and the cancellation rate (portfolio
outflow). Furthermore, the assumptions about payment pattern are beneficial. The premium
module should be also linked to industry-specific factors (growth of market premium elc.).
With the premium module are very closely connected the parameters of expenses. Usually,
the expenses are modeled separately for commissions, other acquisition expenses (both are
modeled as variable ratios related to written or earned premium) and operational expenses,
which need 10 be divided into fixed and variable parts. Just in the fixed part of operational
expenses we can identify together with the applied growth rate of premium the effects of
economy of scale.

The claims module includes besides the claims ratio of accident / calendar years also the
modeling of run-off of claims reserves and the assumption about payout pauern. It is
advisable to hnk the ultimate value of reserves to claims inflation (see connections to
macroeconomic factors).

Finally, the investment module should be completely connected to the macroeconomic
module. It includes CoC calculation, projection of investment yields per investment classes.
portfolio structure and reinvestment rules.

The sources for company -specific inputs are predominantly:
e Analysis of historical performance (development, trends, etc.)
e Risk portfolio analysis (underwriting, investment and operational risks)
e Analyst's expectations

Implementation of cash flow model

Once we have identified key factors influencing cash flow projection, we must put them
together and build up a valuation model. Whereby the setting of relationships and
interdependencies poses the most significant requirement. Here, the feasibility of selected
dependencies is of a crucial importance. Typically, the whole model of a P/C Insurer consists
of the consecutive dependencies creating a modular construction, where the first variable
influences the second one which is connected to the third one and so on (for example, see
Figure 2 in the Appendix A). Next, by setting the relationships between variables. it is worth
keeping in mind their implied consequences on the total result. On the one hand, there are



factors whose impacts on the total result are due 10 dependencies and relationships partly
compensated and thus reduced by the opposite change in other factors. On the other hand. a
change in one parameter can cause the consecutive changes in other parameters affecting the
result predominantly in the same direction (dependencies even multiply the initial effect). In
order to be sure that the model works as we intended. it can be a good logical exercise o
anticipate all the effects resulting from an initial change in one parameter. In our point of
view, an analyst should always be able to intuitively foresee the impacts of any change in
underlying assumptions on total result (we are speaking about deterministic model).
Otherwise, the valuation model. despite 1ts deterministic character, is becoming a very
difficult controltable “black box™ with the implications on its credibility.

Consequently, we also recommend setting up some checking mechanisms on the level of
respective modules and dependencies between them. For instance, they can be in the form of
difference ratios. such as the difference between projected premium growth rate and market
growth rate (check of adequacy of applied growth rates). the gap between ROE and CoC or
the difference between premium growth and growth rate of expenses teffect of economy of
scale).

Finally, we must establish several output sheets in the valuation model, serving for the
presentation purpose:
e P&L statement
» Balance sheet
* Key financial indicators (solvency and capital requirements, NAV, internal rate of
return. etc.)
e Onrerview of main valuation assumptions etc.

5.2.3.4. Scenario Testing and Sensitivity Analysis

At the beginning of this chapter. it is worth remembering that we suppose the exclusive
application of deterministic modeling. Based on the completed valuation model with all the
rariables and interrelations, we start constructing various scenarios

The main advantage of scenario testing consists in the possitility of reflecting several
analysts’ respectively management’s judgments concerning future development. That is
under the assumption that the variables are in each scenario consistent with each other
(macroeconomic. underwriting. investments variables etc.)  Generally, the selection of
scenarios should consider the environment in which the insurer operates as a whole. 1t should
reflect the reasonable expectation about future development The analysts must ensure the
feasibility of assumed interactions between variables. For example. an increase in interest
rates would not be probably in line with the decrease in discount rate (CoC) and so on. Due
10 the character of deterministic modeling {partly subjective determination of scenarios). there
is a risk of either too favorable or adverse set of assumptions For that reason, different
scenarios are to be prepared. ranging from optimistic to pessimistic alternatives. On the other
hand. in order to keep the valuation study sufficiently effective and manageable, it is practical
to work with the limited number of scenarios (e.g. maximally 5 scenarios)

First. we start with a base-case scenario as an outgoing base for further alternative scenarios
and sensiivity testing. The base-case scenario consists of the most probable valuation inputs
concerning expectations about future development. with the primary focus on the mutual
consistency between the variables. The inputs to base-case scenario are determined according
to best estimate practice. In the next step, it is recommended to develop also the worst-case
scenario as the combination of several adverse but still reasonable assumptions. in order to



explicitly present the extreme range of possible outcomes and to warn against potential
dangers of an acquisition. In addition to base case scenario, we continue building up
additional (3. 4) alternative scemarios. consisting of alternative selections of one or more
particular variables and their particular values. We are of the opinion that the application of
aliernative scenarios comes into question mainly in the case of analysis of various strategic
inputs. For example, we can explore the effects of changed growth rates, synergy effects,
claims development or CoC. The reason behind that is 1o draw the attention of the decision
makers 1o the impacts of some crucial (e.g. strategic) assumptions. pointing out the
uncertainty inherent in the valuation.

While different alternative scenarios should embrace several simple modifications of base-
case scenario reflecting the analyst’s judgments about the potential changes in assumptions
(mainly strategic inputs), the contribution of sensitivity analysis offers the possibility of
going further into detail, without loosing the necessary transparency and clarity with regard to
presentation purpose.

Not only analysts, but also decision makers, should be interested in the issues what happens 1f
something other happens [n order 1o answer this kind of questions: **What happens. if ...?",
we must adjust the model for applications of sensitivity testing, which is usually linked to
base-case scenario.

We see the main contributions of sensitivity analysis for the valuation of P/C Insurance
companies:

e To emphasize that the outcomes of the valuation models are dependent on the
particular set of assumptions; if they are changed. the results are also different: there
is either “no correct™ or “no wrong™ outcome. The importance of selected valuation
assumptions is 10 be always pointed out.

e To highlight the uncertainty inherent in the valuation.

e Consistent with the stochastic and long term character of insurance business.

e The possibihty of identifying kev value drivers, as the variables mostly affecting the
results.

We should test the sensitivity on at least the following areas of inputs and their respective
components:
e Premium growth rates (new business, avg. premium, cancellation rate}
e Claims development (accident claims ratio, run-off result. payout pattern, claims
nflation)
e Expense ratios (commissions. other acquisition expenses. fixed vs. variable pan of
operational expenses, economy of scale)
e Discount rates (CoC. nisk free rate. risk premium)
o Investments yields (yield structure of interest rates, risk free rate, inflation rate, stock
market index)

Sometimes it cannot be satisfying to test the variables under the fixed interdependencies. It
can be also very beneficial 1o test the sensitivity of a variable, while isolating the related
effects on other variables (other variables are kept constant = no interdependencies). Based
on this, we can eliminate the combined effects from the model and explore separately the
change in one parameter. without affecting others  On the one hand. we can test the change in
inflation rate including the corresponding effects on risk free rate. interest rates, investment
income, CoC. claims inflation and ultimate values of claims reserves and so on. On the other
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hand, we can exclude all the relationships and test the change in inflation only in relation 10
claims inflation affecting ultimate values of claims reserves.

As already mentioned, one of the conclusions from sensitivity analysis should be the
identification of key value drivers (NAV, CoC, growth rates, synergy, diversification and
control effects and so on), which substantially impact the determination of final value.

Finally, we can implement into the valuation study the appendix to sensitivity analysis - stress
testing — consisting of selecting several extremes, but suifl reasonable, assumptions about
future development and the potential impacts on the insurer

5.2.4. Decomposition of the Acquisition Price

After we have prepared several scenarios and tested key variables for sensitivity. comes the
question whether the results are reasonable and plausible. We should start analyzing the
acquisition price with the following questions.

¢ Do we understand the outcomes of the valuation model?

e Are they in line with our expeciations?

e How can we appreciate that the resufted outcomes (acquisition price) are adequate?

One of the possible solutions can be to break down the acquisition price into the particular
components and then all the components appreciate separately step by step. It enables better
understanding of the sources that generate the acquisition price {value).

The primary decomposition of acquisition price is already defined by the basic equation of the
EVA-based valuation approach.

L OEV4 EVi
V = NAVy+ MVA = NAV, + . T
¢ ¢ §(|+Cocr CoC=(1+CoCV

According to that, we distinguish between:
o NAV, as the difference between (market) values of assets and liabilities. It represents
the state of invested capital as of the appraisal date.
e Discounted values of future profits net of costs of holding capital (MVA), consisting
of the period of explicit modeling and the terminal value.

Already this basic decomposition can reveal some key connections. It is certain that the first
component - NAV - is the safer one with respect to the adequacy of the acquisition price.
MVA, on the other hand. is created 1o a large estent by expectations about the future
development. It is worth emphasizinyg, that there are no recommendations w hat should be the
correct portion of value of “positive expectations about the future™ — MVA. However, we
should analy ze the adequacy of MVA as related 10 the total value (V = NAV + MVA) very
carefully. The higher the share of MV A, the more aggressis e the acquisition seems o be.

Nevertheless, we can do a small logical contemplation Let us suppose the casc of distributed
profits and infinite horizon with the same assumptions concerning ROE and CoC over the
whole infinite.  We are interested in the relauonship between ROE and CoC and the
corresponding impact on the proportions between NAV and MV A on the total value (V).



Going out from equation (5.7), we can easily prove that'

M\’A=NA\"(ROE—CoC)./COC. (5.18)
Substituting the term NAV from (5.18) into (5.8) yields:

MVA/ V= (ROE - CoC)/ROE. (5.19)

Following the equation (5.19). the share of MVA on the total VALUE (V) is given by the

excess of ROE above CoC as related to ROE  For given CoC = 10%, we can illustrate this
dependency on the following graph.

MVA as a portion of total value in dependence on
ROE (CoC =10%)

70%
60%
50% -
40%
30%
20%
10% -
0%

10% 12% 14% 16% 18% 20% 22% 24% 26% 28% 30%

ROE

MVA / VALUE

Figure 9: Dependency between the portion of MV A on the total value and ROE (CoC =
10%)

You can see that the share of MVA on the total value (NAV + MVA) exceeds 50% if the
projected ROE is higher than 20%.

This example clearly illustrates the connection between the high share of MV'A on the total
value and the corresponding positive expectations about the future. as embodied in the
projected ROE ratio. It is up to analysts to appreciate whether the portions of MVA are siill
realistic or not. See also Appendix C illustrating the value in dependence on ROE and CoC
for 15-year and infinite horizon.

In the next step. we can further break down the value of MVA according to the valuation
process as described in Section 3.3:

o Status quo valuation

s Valuation of synergy / diversification effects

» Valuation of effects of control

s Valuauon of embedded options

It means 1o explicitly model all the assumptions concerning synergy : diversification and
control effects and to follow all the consecutive steps (for details see chapter three). Then, we
could decompose MV A into:

W
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Value based on status quo valuation

Synergy /! diversification acquisition premium
Control acquisition premium

\ alue of embedded options

There is always a danger that a high acquisition price is justified by high weights of synergy /
diversification and control acquisition premium and value of embedded options. Thus, such a
decomposition should provide detailed insight into this 1ssue in order to aveid either 100
positive expectations or any double counting of hey items (e.g high growth rates are
considered both 1n the status quo valuatton and in the overestimation of synergy effects). For
that reason, a careful discussion about the structure of acquisition price is necessary.

5.2.5. Application of other Valuation Methods

Although the valuation modeling is usually based on the DCF (EVA) approach, the final
acquisition price is in practice always compared with benchmarks given by either relative
valuation or stock market approach. For that reason. a simple application of both is
beneficial. 1t could provide us with some important information about the adequacy of
acquisition price. as well. For details see Section 4.

5.2.6. Presentation of Outcomes

The last section of the valuation process is 10 be devoted to the presentation of outcomes. The
analysts should not in any case underestimate this point. Without trying to present here the
comprehensive issue. the set of information provided 10 decision makers with respect 10
valuation process should include the following pans:

e Summary of key assumptions on which valuation was based

e Risks inherent in valuation

e Presentation of selected scenarios (in the form of simplified P&L and overview of key

tfinancial indicators)
e Presentation of conclusions
e Recommendations to Board of Directors



6. Summary and Final Considerations
6.1. Summary

In the presented paper, we tried to capture the whole issue of acquisition valuation of P/C
Insurance companies as comprehensive as possible. The paper was aimed at analyzing the
acquisition valuation of P/C Insurers from different perspectives, whereby some aspects were
only roughly suggested. without going too much into detail. We did not wish 1o present the
next 1n a long line of other already enisting actuarial models of the P/C insurance business.
On the contrary, the presented study can be complementary 10 those models. [t should
provide actuaries with different insights into this topic from various perspectives. which are
not so often discussed in the actuarial profession. The paper should serve as a theoretical
background. combining both the knowledge of corporate finance and economics of P/C
Insurance. Moreover, we tried 1o balance theoretical and practical aspects. whereby
sometimes we only outlined the practical imphcations and consequences and let on the reader,
il interested, to explore a particular problem more deeply. Our approach was primarily
derived from the iinancial perspective, on which the actuarial models should build up.

In the first part, we discussed the specifics of the P/C Insurance business with the aim to
define, besides other generally accepted financial principles to valuation, the basic playground
for the valuation of P/C Insurance companies Subsequently. we explored the strategic part of
the acquisition process,” highlighting the importance of synergy, diversificauon and control
effects. Here. we emphasized the appropriate conclusions and consequences for valuation
modeling. Then, the short description of basic valuation methods. as applied in corporate
finance, was conducted with the conclusion to base our valuauen approach on the EVA
principles. After comprehensive theoretical introduction, we dealt with two components of
EVA-based valuation: determination of Net Asset Value (NAV) and cash flow projection
(MVA). Here, the connections to either applied accounting methodology vs economic
approach 1o valuation were discussed, with the focus on consistency between NAV
determination and cash flow projection. Finally, we explored different aspects of cash flow
modeling. This paper concludes with some final considerations.

6.2. Final Thoughts about Limitations of Valuation

It 1s for sure. that there is no unique valuation approach for P/C Insurers. There is no “the
only correct™ approach. There is no “completely wrong” approach. Nevertheless, we could
summarize several principles to be fulfilled, whatever valuation approach (model) is
concerned.

Reflection of investors’ point of view

Reflection of specitics of P'C insurance business

Reflection of strategic aspects

Preference of economic approach

Conservatism concerning future development

The consistency of a model matters

Clarity and transparency of a model is subordinated 10 its complexity
To emphasize the assumptions on which a particular result is based
. There will be always a large piece of uncertainty

10. To keep “the big picture”

11. Reflection of outsiders’ point of view

R
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12. No model can foresee future
13. Logic and managenal intuition will always play an important role

Furthermore. we must be aware that every valuation process runs in the real time under the
current external environment. It can substanually influence the expectations. as one of the
key determinants of valuation inputs (time-dependency of valuation). Therefore, the
appreciation of the same fact can vary at different periods completely. Valuation will be
always panly subjective and will bring different outcomes depending on concrete
personalities of analysts and decision-makers. With regard to the determination of final
acquisition price, we are pretty sure that just the inputs determined by expectations and other
strategic aspecls are more important than any other (actuarial) assumptions. In addition, to
avoid any misunderstanding and misleading interpretations, every valuation should strongly
emphasize its underlying assumptions, which can be very changeable over ume. We are
convinced, that this changing environment is becoming more and more important in the areas,
which has been found up 1o now as quite deterministic and predictable.

To sum up, we must always keep in mind the uncertainty (undeterminability) of external
environment concerning future development. This fact, on the one hand, gives reasons for the
existence of insurance industry as a risk transformer, but on the other hand implies the
uncertainty inherent in the valuation. Whatever the detailed valuation model. we cannot by
definition embrace the whole complexity of external world. However, there are still
remaining some principles that are timeless.
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Glossary of Key Terms

Actuarial / financial part of valuation process: Following the strategic part. it includes
analysis of actuarial, Inancial and investment valuation inputs and their appropriate reflection
in the valuation model.

Book value approach: The value of a company is arrived at by analyzing accounting
statements. whereby ditferent adjustments of particular items can be made 1o better reflect the
market environment

Control effects: They are given by additional positive value from restructuring of poorly
managed firms.

Cost of capital (CoC): Given the specilic capital structure of P/C insurance companies, the
determination of CoC involves only the quantification of the cost of equity capital. CoC is to
be interpreted as the rate required by investors 10 make an investment in the firm’s equity. At
this rate future cash flow is discounted and thus investors™ expectations concerning risk vs.
reward iradeoff are reflected.

Discounted cash flow approach (DCF): The leading principle of DCF is the rule of present
vatlue. The value of any asset is determined by the present value of the expected future cash
flow,

Diversification effects: There are given by the reduction of volatility.

Economic approach to valuation: The long-term, prospective approach to valuation, which
reflects both the current market environment and investors' point of view. The economic
approach should generally extend the accounting information using the analyst’s best estimate
adjustments and other factors that need to be taken into consideration to correctly reflect the
investors” point of view.

Economic Value Added (EVA): EVA is defined as Profit after Tax (PaT) earned on
invested capital and adjusted by the costs of holding capital. reflecting investors™ opportunity
costs.

Embedded option: See Real option

Equity: The book value of equity, as reported in the accounting statements, results from the
application of valuation principles to insurance assets and liabilities according to particular
accounting standards (see Valuation according to accounting principles).

EVA based valuation: Derived from the principles of DCF. the value of a company is
determined by the sum of invested capital (NAV), as the difference between the (market)
values of assets and liabilities. and by the discounted excesses of future profits (MVA)
Investors’ point of view: The valuation based on investors’ point of view primarily goes out
from the thesis that the companies are running their businesses with the objecuve of
maximizing shareholder value from the long-term point of view.

Market Value Added (MVA): MVA is defined as the sum of discounted future EVAs

Net Asset Value (NAY): In comparison with the accounting term of equity, the
determination of NAV. as the difference between (market) values of assets and liabilities.
points out current market environment as well as other factors, which need 1o be taken into
consideration to correctly reflect investors’ point of view. NAV is determined by the
economic approach (see Valuation according to economic approach).

Option Pricing Theory: If the investment embodies a strategic option such as flexibility to
expend a project, 1o postpone additional expansion or to abandon a project, the value of such
an option {see Real option) should be deduced from Option-pricing theory.

Real option: Traditional DCF -based valuation methodologies may fail in including of some
strategic aspects, which are embedded in the investments, such as flexibility to expend a
project, to postpone addiuonal expansion or to abandon a project. Since the underlying assets
are represented by real investments {business opportunities). we speak about real options
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(embedded options). Because of the similarity 10 financial options, their valuation follows
Option Pricing Theory.

Relative valuation: It goes out from the principle that the value of a company is derived
from the value of a comparable company. [t utilizes standardized vanables such as earnings,
book value. profits. and sales

Stock market approach: Following efficient market hy pothesis. the value of a company is
determined by the price at which its shares are being pubhcly traded

Strategic part of valuation process: It includes analysis of motives behind an acquisition,
1ts possible synergy, diversification. and control effects. Usually, managers are supposed to
provide strategic inputs.

Synergy effects: They represent the additional positive value from combining two firms. [t
causes the whole to be greater than the sum of the parts- VIA + B) > V(A)+ V(B).

Valuation according to accounting principles: The primary emphasis is placed on the
information provided by accounting stalements (compare with Economic approach to
valuation)

Value decomposition: The decomposition of the valuation process into the consecutive sieps
makes the price determination transparent (status quo, control and syneryy premium, value of
embedded options)
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Appendix A: Figures

Figure 1: Inputs to Cash Flow Modeling
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Figure 2: An Example of Interdependencies between Variables
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Figure 3: EVA-based Valuation Approach — Value Decomposition
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Appendix B:

Value in Dependence on ROE and CoC

Value in dependence on ROE and CoC
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Appendix C:
Case study: Acquisition of P/C Insurer from the CEE Region

In the appendix, we extend the paper by a discussion of the acquisition valuation process of a
P/C Insurer from the CEE region. 1t 1s demonstrated on an illustrative case study. The
organization 1s as follows. In the first section. we identify several specifics to be emphasized
by analysts, which the authors find as the most relesant.  We draw the appropriale
consequences for the given valuation task. Neat, we follow the procedure from the chapter
5.2 and illustrate the presented valuation approach on a case study of the acquisition valuation
of P/C Insurer from the CEE region.

1. Specifics of the Valuation Process

Although the basic valuation principles are the same whatever insurance company is
concerned. there are certainly some particular aspects to be taken into consideration when
speaking about emerging markets. Here, we go out from the thesis that a precise
identification and analysis of all such specifics 1s of a crucial impontance (prerequisite) for the
correct application of the valuation procedure as introduced throughout the paper. Generally,
we find the following specifics to be taken 1nto account in respect to the valuation procedure
in emerging markets, as represented by the CEE region.

1) Economic environment

First, the changing economic environment is of a key importance. The emerging markets are
very often characterized by higher inflation, higher currency fluctuations. instability of
balance of payments, budget deficits etc.  Any instability must be reflected in the mainly
country risk premium as a part of Cost of Capital®'.

2) Legal environment
The legal environment is also developing very quickly in these countries. It concerns of both
commercial (e.g. commercial code) and insurance law (e.g. state regulation, new definitions

- of insurance contract). It is just the stability of the legal and institutional framework (e.g. the

level of enforceability of the law) that substantially affects the intflow of foreign investments
into emerging markeis. Thus, the legal and institutional environment plays an important role
in the acquisition strategies.

3) Political risk
This aspect is closely connected to the previous one. [t 1s obvious that the amount of political
uncertainty also affects the seiting of an appropriate discount rate {CoC).

Remark: With regard to the CEE region we must point out the continuing approaching of the
local economies 1o the EU level (esxpected access in 2004) n all above-mentioned aspects
(economical, legal and political stability)

- 4) Capital markets

The standard allocation and pricing functions of capital markets is still being established.
Capital markets are characterized by several inefficiencies: information assmmetry. lower
market liquidity, higher transaction costs, and so on. In addition, the role of stock markets is

*! As a special case, we can mention the valuation process in the highly inflatonary economy



substantially underdeveloped. All these factors affect both the investment importunities for
insurance companies and the valuation of an investments portfolio.

5) Underdeveloped insurance markets

The insurance markets are underdeveloped in the most emerging economies, offering good
perspectives for high growth in the future (e.g. aggressive acquisition policy). This aspect
represents very often the leading acquisition motive. The product mix 1s usually characterized
by less amount of liability coverage as compared with propenty lines (predominantly car hull).
We must also consider the level of market competitiveness. There can be several market
imperfections, whereby information asymmetry plays a substantial role  The market
concentration can be also quite large with a few “big market players™

6) Regulation of insurance markets
The state regulation is characterized by ongoing standardization (proficiency of the regulatory
staff, regulation standards eic.)

7) Efficiency of P/C Insurance companies

Generally. the operational part of P/C Insurers is distinguished by less efficiency That is the
reason. why the acquisition is usually connected with several necessary restructuring steps
{costs cuttings, reduction of staff eic.). Consequently, the combined ratio consists of higher
portion of expense ratio at the expense of claims ratio than it is usual in the developed
marhets. Therefore, 1t can be a crucial issue for the cash flow projection to correctly estimate
the speed of the standardization process (decreasing expense ratio + increasing claims ratio).

8) Accounting standards

Usually, the credibility of information provided by accounting is supposed to be lower than in
the developed economies. The analysts can very often meet with very creative bookkeeping
what makes their task more difficult.

9) Quality of data for cash flow modeling

The analysts can also face with problems concerning the access to correct and reliable data for
the cash flow projection. The historical time series, if available. are very often spoiled due to
all the changes in the external environment. Therefore. the information sources must focus
rather on an ex-ante (expectation-based) approach than on the analysis of historical data.

In summary. the acquisition valuation process in emerging markets can be ‘characterized by
higher uncentainty in all significant variables (external environment,  insurance market,
company's specifics). On the other hand, there are large growth perspectives and other
strategic opportunities.

The overview of all relevant factors including the corresponding consequences for valuation
procedure is recapitulated on the following table (Figure 9). Some of them will be directly
considered in the presented case study

Factor Consequence for valuation
1. External environment
1.1 | Higher fluctuation of key macroeconomic |CoC determination:.eventuaily reflection
variables of inflationary environment
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1.2. {Institutional and legal framework CoC determination
1.3. | Continuing approaching to the EU Increasing economical and legal stability
= standardization of respective inputs
2. Insurance market
2.1. | Underdeveloped ins. market Higher growth rates 10 be expected
2.2, | Siate regulation (increasing requirements) [ Uncertainty concerning strengthening
(changing) rules
23 | Competitiveness (higher concentration) Reflection of the market power
3. Insurance companies
3.1. | Lower operational efficiency E.g cost cuttings
3.2, |"Rauos standardization™ Higher costs ratio vs. relatively low
claims ratio: to correctly reflect
comergence to more standard levels
3.3. {Product mix (dominance ot property Taking into account large risk exposures
products) against one product (e.g car hull)
3.4. | Creditworthiness of accounting NAV determination
- hidden liabilities Analysis of reserves adequacy
- “antificial” business volume Profitability analysis of volume-driven
business
- creative bookkeeping Cleaning of balance sheet
35 |Reliability and quality of internal data CF modeling must be based rather than on
historical experience on the analysts’
expectations

Figure 9: Overview of relevant specifics

2. Case study

Now, we explore the case study of an acquisition of a P/C Insurer from the CEE region'. In
the first part, we begin with the strategic part where we define the outgoing strategic
assumptions. They create a general framework for the consecutive valuation modeling
(actuarial / financial pan).

The key emphasis is placed on the proper application of key assumptions. the correct
reflection all the specifics and the appropriate interpretation of results. We concentrate only
on several selected issues (economic adjustments by NAV determination. base case scenario,
sensitivity analysis etc.). whereby some aspects will be omitted or assumed as given. By no
means, it represents a comprehensive valuation study.

2.1. Strategic Part

Let us assume that a foreign insurance company is interested in entry into an insurance market
from the CEE region through the acquisition of already established company. The
management of the acquiring company specifies the following set of strategic inputs, which
corresponds to the long-term expectations.  The inputs provided by management can be
divided into the following areas.

1. Economic environment

' We do not specify any particular country However. there can be identified seseral links to Prague.
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Because of the general convergence towards the EU economic environment, we expect a
stable economic environment in the long term (GDP growth above the EU level, price
stability, etc.).

2. Insurance market

The growth opportunities of the insurance market are the leading motives behind the
acquisiion. According to the management, we can go out from the assumption that the
insurance penetration (market premium as % of GDP) should reach the current level of the
EU of 3% in the long term.

3. Company specific inputs

Growth: The strategic target is to increase the current market share of 8.5% (e.0. 2001) 10
15% 1n 135 vears. More concretely, we expect the high-growth period during the first 5 years.
After that, we suppose the decreasing positive gap between the company and market growth
rates. It leads to the market share stabilization in the long run.

Product mix: Slightly increasing share of liability products 1s assumed

Operational costs: The substantial improvements in the operational part of the business are
expected in the middle term (costs savings, higher operational efficiency).

Economy of scale: Both the growth above the market level and the increasing operational
efficiency will have positive impacts on the economy of scale. Whereby. the strategic target
is 10 push down the current expense ratio of 33% to the desired level of 25% in the long term.

Claims development: The hardening market competition leads to the increasing claims ratio
in the long run up to 75-77%.

In addition, management addresses the following issues:

1) What are the lower and upper boundaries for the acquisition value (serving as a base for
the negotiations)?

2) What are the key value drivers?

3} What are the main uncertainties and risks inherent in the acquisition”

4) What happens if the strategic assumptions about market and company growth will not be
accomplished”

5) How would look like the worst-case scenario?

2.2.  Valuation Modeling (Actuarial / Financial Part)

Based on the set of strategic assumptions. the actuaries and financial analy sts must construct
the appropriate valuation model That wilk be based on the EV A-based valuation approach in
the scope as discussed in the paper We assume the following technical restrictions:

1) Tash. to determine the value as of the end of 2001

2) Deterministic modeling

33 We model the product mix as one portfolio ( product)
4) We do not consider any reinsurance (gross = net)

5) Explicitly projected period of 15 years (2002 - 2016)
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6) Currency- in Mio of local currency
7) We concentrate exclusively on the economic approach to ‘aluation (for simplicity no
reserves discounting)

We deal with the following valuation steps in order to provide management with the sufficient
support for the negotiations.

1) Construction of the base case scenario

2) Determination of NAV

3) Cash flow projection

4) Identification of key value drivers (sensitivity analysis)

5) Applications of other valuation methods (relative valuation)
6) Construction of the worst-case scenario

7) Summary

2.2.1. Base Case Scenario

Under the base case scenario we understand the combination of the most probable valuation
inputs concerning expectations about the future development It serves as an outgoing base
for sensitivity testing. Following equation (5.9), we begin with the determination of NAV.
After that, we discuss cash flow projection.

2.2.1.1. Determination of NAV
Let us assume the opening balance sheet according to CAS as of the end of 2001, as

illustrated on Figure 10. Our task is to make the appropriate adjustments™” 10 get the amount
of NAV according to the economic approach.

Balance sheet 2001
Economic
CAS Adjustments approach
jAssets
1lintangible (ex Goodwill) 50] 0 5
2Goodwill 150) -150 0|
3ln ts 6213 93 630
3.1 Real estate 246 -57] 189
3.21 investment in aff Enterpnises 0 [v:
3.3 investments held to maturily 3494 1004 3 594
34 Investments available for sales 1842 50 1892
3.9 Investments tradable 631 0 631
3.6 Others y 0 0f
eceivables 692] -250) 442
4.1 on direct insurance 650] -250} 400
4. on reinsurance business 2 0 2
4.3 Olhers 40] 0] 40|

** The here presented overview can be understood as a representative sample of adjustments the analy sts can face
with when valuing a P'C Insurance company from the CEE region  In no case. it covers a comprehensive listing
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5DAC 398 -100] 298]
60ther assets 146 -50) 96|
T{Deferrod tax assets “j 204 20:]
[Total 7 -253 739
Liabilities
1|Net asset value (Equity} 1877 -453] 1424
1.1|Paid in Capital 1000 O 1 000
1.2Retained earnings 730] -453 277
1.3Unappropriated profittaccumulated losses 0 0| [
1.4{Profit / loss of the current year 147] [y, 147
2+3+4lLiabilities 5771 200( 5971
2[Technical provisions 5 103 200/ 5303
2 1{Uneamed premiums reserves 2 189 100 2 289
2.2Claim reserves 2 714 300 3014
2 3Equalisation reserve 2004 -200] d
2.4Bonus Reserve O ¢ 0
2.50ther underwriting fund and provisions 0 0 0]
3lOther provisions/liability 668] [1) 668]
Atleferred tax liabilities “:l :l j
otal 7 -25. 7 39

Figure 10: Determination of NAV - from statutory accounting to economic approach
Explanation to adjustments

Assets:

Row 2: Elimination of goodwill (goodwill will be considered as a part of MVA within cash
flow projection).

Row 3.1: Real estate was overestimated according to statutory accounting (best estimate).

Row 3.3: Since fixed income was carried at purchase values net of unrealized losses, we
proceed the revaluation following market prices (hidden reserves).

Row 3.4: Since fixed income was carried at purchase values net of unrealized losses, we
proceed the revaluation following market prices (hidden reserves)

Row 4.1: The company holds a large amount of outstanding receisvables from direct insurance.
Whereby the analysts are convinced (based on the credit risk analysis) that the
created accounting adjustments to receivables are substantially underestimated. This
adjustment decreases net amount of receivables.

Row 5: The company capitalized some items of marketing expenses in the past. Since no
substantial impact on future business has been proved, we exclude these items from
DAC and charge them directly against NAV,

Row 6: This adjustment corresponds to the balance sheet cleaning (deferrals etc.).

Liabilities:

Row 2.1* Reflection of premium deficiencies. There are still many unprofitable policies in
the company portfolio as a result of the former strategy pushing the business volume
al the expense of profitability.

Row 2.2: Best estimate of claims reserves (for the sake of simplicity no reserves discounting).
The analysis of claims reserves adequacy has revealed some deficiencies.
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Row 2.3: Elimination of equalization reserve (according to economic approach does not
represent a particular liability).

Tax effects:
Row 7- Tax impacts from all above listed adjustments (statutory tax rate of 31% is applied).

NAY change:
Row 1.4- If we sum all the adjustments including the 1ax impacts, then we get the amount of
change in NAV.

Conclusion:
Following the economic approach, we determined the amount of NAYV at 1 424 Mio as of the
end of 200]. What is important, this amount is sufficiently above stawutory solvency
requirements (above 30% of written premium as compared with statutory requirement of
approx. 22%) and in line with risk capital concept (additional assumption). Therefore, no
capital injection is necessary. Although we were very conservative concerning some items
(e.g. deferrals. cleaning of balance sheet, premium deficiencies), there is still some amount of
uncertainty left:
¢ The appropriateness of adjustments to receivables (no data for a reliable analysis
available)
e Claims reserves adequacy (too short ime series in order 1o proceed a more reliable
analysis of claims reserves adequacy)

If we considered these uncenainties, than the worst case scenario would drop the estimated
NAYV by additional cca. 300 mio.

2.2.1.2. Cash Flow Modeling

Based on the set of strategic assumptions, we can summarize the following nputs to cash
flow modeling. which determine the base case scenario.

A. Macroeconomic factors

Since the given economy has reached the stabihity in all relevant economic variables recently
(inflation rate, interest rates and so on). we do not expect any dramatic movements in this
respect. That is the reason. why we suppose key macroeconomic variables to be stable in the
long term. as follows:

Real growth of GDP 3,50%,

Inflation rate 3,00%,

Risk free rate 4.00%.

B. Industry-specific factors

The projected growth of the insurance penetration (market premium as a % of GDP} is
supposed to reach the current level of the EU of 3% in the long term (in 15 years). Whereby
the spread over time is assumed to be linear. In addition, we expect the continuing trends
towards the higher industry efficiency (decreasing expense ratios. increasing claims ratios).

C. Company-specific inputs

Analyzing all the company-specific factors. we determine the following trends in key
variables.
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C.1. Premium module
Key Inputs 2002 2003 2004 2005 2006
Growth rate of Nr of New business 120% 200% 16.0% 12.8% 10.2%)|

ICommentary: Starting with 2003, we expect a substantal iIncrease of Nr of New business with a
decliming tendency. From 2007, we suppose slable growth of 7.5%

Key outputs
IGrowth rate of premium 9.5% 11.5% 13.2% 13.8% 13.4%
Market share 8.8% 9.0% 9.4% 9.9% 10.4%

ICommentary: From 2007, we expect the decreasing growlh rate (=decreasing gap between market
|and company growth rate). The markel share is developing accordingly

IC.2. Expenses module

Key inputs 2002 2003 2004 2005 2006
ICommission rate as % of premium 130% 127% 124% 12,0% 11.7°A1
Other acquisttion expenses as % of premium 7.0% 6.8% 6.7% 6,5% 6.3%)
improvements in operational efficiency (costs savings in

Mio) -14 -32 -32 -9 -5
IOperational expenses - varable part (in 2001. 252 mio) grow in Line with premium
Operational expenses - fixed part (in 2001: 342 mio) grow in tine with inflation rate + 1,5%

Commentary: Higher transparency in commission schemes should push down the overall acquistion
lcosts ratio to 18% in the long run. Furthermore. we suppose substantiat costs savings in overheads
as compared with the outgoing base of 2001) due to improved operational efficiency dunng the first 5
lvears.

Key output
Expense ratio 33.3% 32,0% 30.6% 29.6% 2B.6%)

ICommentary: The projected expense ratio is expected to dramalically decrease at the beginning of
he projected penod because of both costs savings and 1he effects of economy of scale. The
development aims at reaching the strategic target of 25% in the long term.

C.3. Claims module

2002 2003 2004 2005 2008
lAccident year claims ratio 700% 70.0% 70.0% 70.0% 70.0%

Commentary: Since the insurance market is nol stll efficient enough, we find projected claims ratio of
[70% by 2006 as conservative estimation. From 2007, we expect gradual mcrease up to 77% in the
long term. Furthermore, we assume the shifts in payoff pattern (longer tme delay) because of
increasing portion of liability coverage

IC.4. Investments module

Key inputs 2002 2003 2004 2005 2006
Risk free rate 4.7% 48% 45% 40% 4,0%
Beta 100.0% 100.0% 100.0% 100.0% 100.0%
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Markel risk premtum 5.5% 55% 5.5% 55%  5.5%
CoC 10.2% 10,3% 10,0% 9,5%  9,5%
Investment yield 68% 69% 66% 61% 6.1%

ICommentary: Concerning the determination of CoC, its first component - risk free rate is determined
by YTM on government bond with 10y matunty. The risk free rate includes country risk  Since there I1s
Ino reliable market information (from stock market) for determination of risk premium, we must rely on
he analysis’ assumptions {(derived from standard markets) The total investment yield i1s determined
las the weighted average of portfolio struclure and the corresponding yields on different asset classes
(derived from nsk free rale + appropriate risk and term premiums).  From 2007, we keep the same
lassumptions as in 2006.

Figure 11: Overview of company-specific inputs
2.2.1.3. Valuation Outputs

Incorporating all these inputs into the valuation model, we get the P&L statement over the
projected period (see Figure 12). You can see the profitability desvelopment at the bottom of
the table, as measured by the gap between ROE and CoC. At the first glance. the
development seems 1o be reasonable. The increasing profitability over the first 5 years
corresponds to both successful resiructuring steps (cost cuttings etc.) and eftfects of economy
of scale. The rest of explicitly projected period 15 affected be the tightening insurance market
(increasing claims ratio), pushing down ROE slightly above the rate of CoC in the long term.
That is in line with the management’s assumption that the company cannot beat the market
continuously in the long run (efficient market hypothesis) Following this thesis, the
determination of tenminal value in the base case scenario go out from the assumption ROE =
CoC, what imphes terminal value 10 be zero.
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Figure 12: Cash flow projection - P&L

A good insight into the value adequacy can provide the value decomposition mto its two main
components: NAV and MVA (see Figure 13)
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Figure 13: Value decomposition

The share of MVA on’the total value accounts for less than 50%.
assumption that terminal value equals zero (ROE = CoC). What happens if we relax this
assumption illustrates Figure 14 (sensitivity of terminal value on the gap between ROE and

CoC).
Value = NAV + MVA 2527(2672|2816/2 961| 3 105|3 250
% change in Value 0.0%) sT%|  11an]  172s] 2294  28.6%
Net Asset Value (NAV) 1406 1406 1406 1406 1 406| 1 406/
Market Value Added (MVA) 1121 1265 1410 1554 1699 1844
% change In MVA 0.0% 12,9% 25.8%) 38.7% 51,6% 64.5%
- explicit cash flows modelling (2002-2016) 1121 1121 1121 12 1121 1121
-terminal value 0 145 289 34 578 723
--ROE 950 10,0%]  10.5%]  11.0%  115%] 12,08
--CoC 9.5% 9.5% 9.5%| 9.5%) 9,5% 9.5%
- - gap ROE vs. CoC 0,0% 0.5% 1,04 1.5% 2.0%) 2.5%)

That is based on the

Figure 14: Terminal value determination

The ROE exceeding CoC by 1% leads to an increase of MVA by more than 25% (2% would

lead to an increase of above 50%).
determined critically influences the estimated value.

Therefore, the procedure how the terminal value is

To complete our analysis of base case scenario. it is also useful to deal with key variables and

ratios, as presented on Figure 15.
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Figure 15: Overview of key variables and ratios

Y

The ratios are divided into the same subcategories as valuation inputs. For instance, we can
test the adequacy of premium growth as a difference between market and company growth
rates. The peak is reached in 2005 and after that we follow the steady decline leading to a
stabilization of market share in the long run. Concerning the ratios related to expenses, we
emphasize, besides expense ratio (the strategic target of 25%), the difference ratio bemween
growth rate of premium and growth rate of total expenses. It can be easily interpreted as the
contribution of economy of scale. Combined ratio is over the whole projected period around
100%. Its development is determined by steadily decreasing expense ratio and by increasing
(from 2007) claims ratio up to 77% in the long run. The changing product mix is partly
considered in the increasing asset leverage (because of increasing reserves ratio). It leads to
an increasing importance of investment result as measured as % of earned premium. The
profitability development has been already discussed above.

2.2.1.4. Sensitivity Analysis
To identify key value drivers, it is worth preceding sensitivity analysis with respect 10 most
important underlying valuation assumptions.

1. Premium growth rate (economy of scale)

The expected growth was deduced from both the expected growth of the whole insurance
market (top-down approach) and the company growth above market level. The magnitude of
growth has a substantial effect on the achieved economy of scale (through the connection to
the fixed part of operational expenses).
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IChange In Premium growth rate
Change Value Change in % MVA Change in %
0.0% 2 527 0.0% 1124 0,0%|
1,0% 2756 9.0% 1349 20,4%
2,0% 2995 18,5% 1588 41,7%
3.0% 3245 28,4% 1839 64,1%
4.0% 3507 38,8% 2101 87,4%
5.0% 3781 49,6% 2375 111,9%|
-1.0% 2309 -8,6% 902 -19.5%
-2,0% 2100 -16,9% 694 -38,1%
-3.0% 1901 -24,8% 494 -55,9%
-4,0% 1710 -32,3% 304 -72,9%
-5.0% 1529 -39.5% 122 -89,1%

The interpretation of results is straightforward:

If the annual growth were by 2% higher over the whole projected period. the estimated
MVA would be higher by 41.7%.

Or alternatively, the less realistic assumption of higher annual premium growth by 5%,
corresponding to market share above 25% in 2016, would imply the value larger by
50%.

On the other hand, if we supposed the stable market share (= the annual growth lower
by 4%), the MVA would drop by approximately % (compare with the worst case
scenario 2.2.2).

The projected premium growth and the level of achieved economy of scale substantially
impact the estimated value. However, the performed analysis is based on the assumption
other things being equal. It means that we neglect some inierdependencies (e.g. higher
growth would probable imply more aggressive acquisition and underwriting policy).

Now, we explore two variable components of combined ratio: claims ratio. and commission
and other acquisition expenses ratio. As previously, we suppose no effects on other
parameters (other things being equal).

2.

Claims ratio

IChange in Claims ratio
Change Value Change in % MVA Change in %
0.0% 2527 0,0% 1121 0,0%;
0.5% 2 388 -5,5% 981 -12,4%
1.0% 2248 -11,0% 842 -24,9%
1.5% 2109 -16,6% 702 -37,3%
2.0% 1969 -22,1% 563 -49,8%
-0.5% 2666 5.5% 1260 12,4%)|
-1,0% 2 806 11,0% 1400 24,9%
-1.5% 2945 16,6% 1539 37,3%
-2.0% 3085 22,1% 1679 49,8%

3. Commission and other acquisition expenses ratio
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iChange in C ission and other isition expenses ratio
Change Value Change in % MVA Change In %
0.0% 2 527 0.0% 1121 0,0%i
0.5% 2376 -6,0% 969 -13,5%
1.0% 2224 -12,0% 818 -27,0%
1.5% 2073 -18,0% 667 -40,5%
2.0% 1922 -24,0% 515 -54,0%
-0,5% 2678 6,0% 1272 13,5%i
-1.0% 2830 12,0% 1423 27,0%
-1.5% 2981 18,0% 1575 40,5%4
-2.0% 3132 24,0% 1726 54,0%]

It is clear that the valuation outputs are critically sensitive on the variable components of
combined ratio. If we compare the sensitivity of both claims and commission and other
acquisition expenses ratio, changes in claims ratio have smaller impacts due to compensation
on the investments side (higher claims ratio increases resenes and thus investments income).

4. Costs of capital

The determination of an appropriate discount rale is of the central importance in any DCF
(EVA) based valuation approach. Mainly in the developing economies we can face with the
problem that there is a large amount of uncerainty concerning the specification of an
adequate nisk premium. That is the reason, why we explore the sensitivity on CoC (more
specifically: risk premium), without taking into account other interdependences (e.g.
investment vield etc.).

IChange in Cost of Capitat
Change Value Changein % MVA Change in %

0.0% 2 527 0,0% 1121 0,0%]
0.5% 2344 7.3% 937 -16,4%
1.0% 2173 -14,0% 767 -31,6%
1.5% 2015 -20,3% 609 -45,7%
2.0% 1868 -26,1% 462 -58,8%
-0,5% 2724 7.8% 1318 17.6%
-1.0% 2937 16,2% 1531 36,6%
-1.5% 3167 25,3% 1760 57.1%
-2.0% 3414 351% 2 007 79,1%

We supposed that the whole amount of country risk premium is already included in the risk
free rate. Next, the risk premium was set in a standard way. What happens, if we assume that
risk free rate cannot embrace the total country risk premium, shows the table above. For
instance, the 1% increase in risk premium cuts the estimated MVA by one third.

5. Risk free rate

The change in risk free rate affects in our contemplation both CoC and investments yield.
The positive effect on investment income is compensated by the opposite effect resulting from
costs of holding capital and discounting.

[Change in Risk free rate
Change Value Change in % MVA Change in %
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0.0% 2527 0,0% 1121 0,0%

0.5% 2509 -0,7% 1102 -1,6%
1.0% 2483 -1.7% 1077 +3,9%
1.5% 2452 3.0% 1046 -6,7%
2.0% 2415 -4,4% 1009 -10,0%
-0.5% 2537 0,4% 1130 0,9%
-1.0% 2536 0,4% 1130 0,8%
-1.5% 2525 -0.1% 1118 -0.2%

-2.0% 2500 -1,1% 1083 -2,4%

You can see that the effect of changed risk free rate is due 1o mentioned compensation
negligible. However, we completely overlook the relationship with inflation rate and claims
reserves payoff.

6. Investment yield

Last but not least, we explore the sensitivity on investment yield. We suppose changes in
investment yield without any interrelationships and dependencies with other variables (e.g
risk free rate. respectivety CoC).

IChange in Investment yleld
Change Value Change in % MVA Change in %

0.0% 2527 0.0% 1121 0,0%|
0.5% 2703 7.0% 1297 15.7%
1.0% 2879 13,9% 1473 31,4%
1.5% 3055 20,9% 1649 47,1%|
2.0% 3231 27,9% 1825 62,9%
-0.5% 2351 -7,0% 945 -15,7%
-1.0% 2175 -13,9% 768 -31,4%
-1.5% 1999 -20,9% 592 -47,1%
-2.0% 1822 -27,8% 416 -62,9%

Conclusion:

We find the mainly growth rates of premium together with the achieved level of economy
of scale as the key factors substantially influencing the estimated value. Furthermore. the
discount rate (CoC) is of a key imponance here. The components of profit margin, as
represented here by the variable components of combined ratio and the investment yield (no
dependencies with CoC assumed), are also very relevant factors. But we dare to believe that
under the standard market environment they tend to be more or less determined by the
industry environment in the middle term.

2.2.1.5. Application of Relative Valuation (Decomposition of V/P Ratio)

We apply the relative valuation uulizing the analysis of V/P ratio. as discussed in Section
4.4.2, in order to check the reasonability and correctness of the results given by the EVA-
based valuation approach. We proceed in the following way. First, we substitute the inputs
utilized by the EVA-based valuation approach into the decomposed relative measure (V'P
ratio). Next, we compare the resulting decomposed VP ratio with the EVA-based valuation.
We go out from the thesis that if the valuation assumptions are roughly the same, both
methods should bring similar results. If it is not the case. there must be some discrepancies in
the valuation assumptions.
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A) Relative valuation
Following equation (4.7) and incorporating tax rate, we obtain:

V/P= (1/CoC) * [(| — combined ratio) + AL*IY)] * (] - tax rate).

The weighted averages over the 15-year horizon of explicit cash flow modeling are utilized as
the respective inputs.

lAvg combined ratio 100.9%)|
Avg. IY 6.2%)
IAvg. AL 165.9%)
lAvg CoC 9.5%;
lAvg. tax rate 31.0%|

IP ratio according to relative valuation 67,4%)

B) EVA-based valuation
In this case. we relate the estimated value to the expected premium int=1.

Premium {expectedint = 1) 5011
Value 2527
IV/P ratio as a result of EVA based vatuation 50,4%)|

While the esimated value according to the EVA-based valuation approach corresponds to
VP ratio of 50.4%. utilizing decomposition we get V/P rato of 67.4%. Where does the
difference come from?

Obviously. there is a difference 1n the considered time horizon While the decomposition
implicitly assumes the infinite horizon (for details see Section 4.4.2). the EVA-based
valuation takes into account the only first 15 years of explicit cash flow modeling (terminal
value is given at zero). To reach the comparability of both approaches, we must apply the
same assumption concerning the infinite horizon. In our case. it means to calculate the
terminal value in the EVA-based valuation approach by projecting ROE and CoC into infinite
(the average values from cash flow modeling are to be applied).

IAvg. Difl. ratio: ROE vs COC 3.3%|
[Terminal value 959
IValue adjusted by terminal value 3 486
lAdjusted VIP ratio as a result of EVA based valuation 69,6%)
Conclusion:

The V/P ratio according to relative valuation vields 67.4%. The corresponding value from the
EVA-based valuation approach extended over the infinite horizon (to insure the consistency)
gives the very similar result of 69.6%. The comparability of both results confirms that the
valuation assumptions were applied in the correct way and there are no logical
inconsistencies.
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2.2.2. Worst Case Scenario

Although the assumptions in the base case scenario, in the mainly underwriting part, were
conservative and realistic enough, the sensitivity analysis has disclosed high dependence on
the premium growth rate and the achieved economy of scale (quite strong assumptions about
market and company growth). That is the reason, why management puts the question, what
happens if the expected growth perspectives will not be accomplished.

To analyze this issue, we construct the so-called worst-case scenario. It represents the
combination of several adverse but still reasonable assumptions, but in no case it represents a
catastrophic scenario (the emphasis on reasonability is here of a key importance).

2.2.2.1. Determination of NAV

Recalling Section 2.2 .1, there are two main uncertain areas in the determination of NAV:
adjustments to receivables and claims reserves adequacy. In the worst case. they could reduce
NAV by 300 mio. Thus, NAV is estimated at 1 106 mio, according to the worst case
scenario.

2.2.2.2. Cash Flow Modeling

We believe that the worst-case scenario should be primarily investigated with regard to the
strategic assumptions. We will consider the following adverse development:

e Lower growth of the insurance market
Within the projected period the insurance market will grow at lower rates.

e The company’s growth in line with the market
Fast no increase of the market share is expected. We assume very moderate growth of
No. of New business.

o Portfolio structure
The share of hability products will grow more moderately. It implies the shorter
payoff pattern and consequently the lower asset leverage as compared with the base
case scenario.

o Costs savings
The space for costs savings through the improved operational efficiency will not be
achieved to such a large extent as initially expected.

s Economy of scale
The above aspects imply that the large expectations concerning economy of scale will
not be fully realized.

e Other underwriting and investments assumptions
All other underwriting and investments (including CoC) assumption will be for the
sake of simplicity kept just the same.

To sum up, the presented worst-case scenario focuses primarily on the adverse development
on the production and operational side (economy of scale). The other underwriting and
investments parameters follow the assumptions from the base scenario. Explanation:

o Just the production and operational expenses (economy of scale) parameters represent
key strategic inputs, which determine the main objective behind the given acquisition
strategy and therefore should be critically tested under the adverse development

e On the other hand, underwnting and investments parameters are to a large extent
determined externally (by insurance markets - hard \s. soft market, competition. and



by financial markets) and are therefore only partly influenceable by management.
Thus. they are of a less importance here. To investigate the magnitude of
underwriing and investments parameters, we refer (o sensitivity analysis (2.2.1.4).

2.2.2.3. Valuation Outputs

‘P&L Statemem 2002' 2003 ZDOdl 2005| 2006 2007) 2008| 2009| 2010 2011' 20|Z| 2013] 2014| 2015! 2016
Prowsmma wiinen e -.wl | Toxl vl _ | _mw| el o viama] v
Lra ;v ravvenpmoen myeean o . S s 71 ) P ™ P
Pramlume varned Ao Fae| o) £ou AT (Y TS
1) X ot 5% 3l sem
1 %) vess| e 1) agh|_ b
1o T T 1 63| N EeLE
+ec vl | 1o sl S
u by o u [ u
_te|_ el ™ _ o] vl 1w
%] E 2| | | L
el o _ex) | sy
45 ~ x| X an| & ex)
T en tal ) & B Y
1601 vex| om Tl 1 _ae|
TS T e ) F2) o =
[ — .9 g o o .o [
T ot e ome ol BUNRT ) IS VL Y | 1ee|  val
thaurenca rasul o = I &
Ot mcee - aspaiass I [ B N R
Toral profi befora rar ™ TS 37
Toe & nel T el o ~ el
(Ta1al proM aftwr tax 5 = o ) M= T T Y I
EvA T Ll [ 7 [ ) 1] | o Sou]
Perlod
Oiwcourted EVA
Sum of dscounted EVA
. i
N .
. l_,__'.,_‘,_,. [ S . e 4’7 1
Profitabiiiry | | |
NAvDop 1] v am v e qaa| e aww] | am| cn| el om] sl snd
NAVeop vsal vl e aw| real awd aee] amdl o] s ol el e sl wan)
\ROE un] o e ovan]oasss) N e weal 1) owasf s oean| ey ss
CoC L3 T IV NN B U S A T X 1 I TLY B TV S YN BTN TSN I TUN T
1Gap RGE vs COC 2ol ey and amf en] amf am] e LE YL T YL R .. R LY
1 | -
Value 2 NAV + MVA 1457]
Nt Assat Vatus (NAY) 1
Markat Vaius Adged (MVA} " | ! )
- sxpikc R Gagh fiown modekn (2002-2018} |
termnal vaha L
.-ROE [ i I P
-:CoC [ | .

Figure 16: P&L — the worsl case scenario

According to the worst case scenario, MVA drops by more than 2/3 to 351 mio, as compared
with the base case scenano. That is explained by lower premium growth than would be
otherwise necessary to spread fix costs and to achieve positive contributions of economy of
scale. The estimated value of 1457 mio can be understood as the lower boundary for
negotiations

2.2.3. Summary

Based on the performed valuation analysis, we can come back to the issues arisen by
management and try to give the appropriate recommendation and conclusions.



The base case scenario represents the oulgoing base for acquisition negotiations. We do not
recommend going too much above this estimated amount. Nevertheless, if we considered
some more optimistic assumptions, for instance concerning the determination of terminal
value as illustrated on Figure 14, we could arrive at the upper boundary. The lower boundary
is determined by the worst case scenario.

The key value drivers:
e Economy of scale
o Premium growth
=  Growth of the whole insurance market
= Company growth
o Improvements in the operational efficiency
e Discount rate as embodied in the assumption about the stable economic and legal
environment

This list of value drivers corresponds to the main uncertainties inherent in the
valuation:
e The stable econoniic environment, growth of GDP
The growth of the insurance market
The standardization and competitiveness of insurance market
The uncertainties inherent in the determined NAV
Company growth perspectives
Cost cuttings






