
 

 

 
Abstract- The article titled as Asymmetry of information in the 

model for valuation the sum insured in case of business interruption 

in the Czech Republic is focused on identification closed information, 

which affects correct application of estimative model. Model result is 

an insured value entering a policy as the sum insured. The 

information creates asymmetry on the market, which can 

dramatically affect the amount of sum insured and the amount of the 

premium and the benefit. The identification these asymmetry of 

information is contained in the paper too. The aim of the article is the 

characteristics of asymmetric information and the determination of 

influence on the amount of the sum insured when arranging the 

policy for business interruption. The theoretical part comprises of 

critical analysis of literature and law valid in the Czech Republic. The 

practical part includes analysis and comparison of information 

intended for application of a given model which is applied 

consequently and the insured value is set accordingly. The influence 

of each variable of the calculation ion the insured value is calculated 

and compared. 

 

Keywords- insured value, sum insured, asymmetric information, 

business interruption, underinsurance, overinsurance, profit and loss 
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I. INTRODUCTION 

The article is concentrated on the topic of evaluation of a 

company which is to conclude a policy for the case of business 

interruption. It is necessary to know all information, which is 

not always public, for correct the application of valuation 

model. . Information can find out in laws or in conditions and 

the documents are public. But some of them have to look for 

in questionnaires of company or there is part of agreement of 

contract. The information is depended on communication with 

company.  

 A model used for determination of the value in the Czech 

Republic is based on financial loss of a company. Such loss is 

caused by interruption of a business due to property damage, 

in case of fire, for example. The company is not able to carry 

out its activities for a certain period of time result of which is 

loss of profit that would not occur if the business was not  

 

 

 

 
 

 

interrupted and the company will also have to pay costs which 

are not related to its activities. These are called fixed costs.  

The insured value and consequently agreed sum insured 

create an essential parameter of a policy because they affect 

the amount of premium and especially the amount of 

indemnity in case of claim.  

To be able to determine the sum insured, it is necessary to 

understand certain calculation and thus to have adequate 

knowledge of all information which might influence it. The 

aim of the article is the characteristics of asymmetric 

information and the determination of influence on the amount 

of the sum insured when arranging the policy for business 

interruption.  

The first chapter provides overall characteristics of the for 

business interruption caused by natural disaster. A brief 

theoretical background is based especially on analysis of 

literature and law in the Czech Republic. More detailed 

information is provided to determine the insured value which 

is called the sum insured within the policy. For the purposes of 

this article the terms "insured value" and "sum insured" are 

equal because it is supposed that their values are equal. Final 

part is an exception. It explains the cases of different amount 

of the sum insurance and the insured value. 

The theoretical part serves as the base for another chapter 

which is also focused on particular calculation of sum insured. 

Basic information necessary for evaluation is set according to 

the analysis and comparison of conditions of particular 

insurers, questionnaires and laws. The summary of the facts, 

where the information can be found, is provided by the 

method of induction. Then, a method of modeling is used for 

determination of the insured value. Field analyses of profit and 

loss account in the Czech Republic are used for the application 

of the model. Based on the results gained through the use of 

the model an analysis of effect of individual items on the 

insured value is carried out. The comparison is made within 

the items and within the scope of activities of a company, i.e. 

industry and services. Last part also contains the explication of 

influence items of calculation the insured value (sum insured) 

on the benefit. Cases summarize what can occur during 

benefit, e.g. full insurance, underinsurance and overinsurance. 
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II. BUSINESS INTERRUPTION  

A company’s business is determined just as much by profit- 

and safety–related goals as by those of a social and ecological 

nature. A company’s profits are exposed to risks from a 

number of quarters, which is why its actual results often 

deviate from its business plans. Conducting regular current 

comparisons can pinpoint and reduce these deviations during 

the product planning phase or during manufacture. Business 

activity is also determined by legal provisions, adherence to 

which is monitored by the authorities. Examples include the 

compliance of new buildings with fire regulations or rules on 

safety in the workplace. Many companies implement safety 

measures over and above those required by law. In most cases, 

however, these were traditionally designed only with the 

protection of property or persons in mind. Business 

management makes contingency plans to ensure that a 

company can continue to function in the event of business 

disruption, such a after a fire. Fire plays a central role. In order 

to determine what is posing a threat to income and decide on 

how to counter it, a company’s management must identify, 

assess, evaluate and ultimately master entrepreneurial risks. 

Business protection is particularly important if the 

consequences of potential disruptions threaten to take on a 

dimension that the company can not bear [1]. 

This chapter includes business interruption within classes 

used in the Czech Republic. Basic terms related to this kind of 

are explained and financial loss which has major significance 

for calculation of the insured value is defined. The model for 

calculation is described, it is based on financial reporting of 

the company.    

A. Categorization of Business Interruption within Classes 

Used in the Czech Republic 

Business interruption is included in non-life s according to 

the Act [2] and also in against damage according to the Policy 

Act [3]. Insurance against damage is a private and it is 

intended for compensation of damage resulting from an 

insured event [3]. Table I shows Basic kinds of according to 

laws in the Czech Republic. 

 
Table I Basic kinds of in the Czech Republic 

 

Property against natural disasters can be included in assets 

and business interruption can be comprised in profit [4, p.20]. 

Table II summarizes main kinds of insurance against 

damage in the Czech Republic. 

 
Table II Insurance against damage 

 

Business interruption can be made providing to contract 

property in the Czech Republic, e.g. natural of property, 

engineering, electronics. It is not so common, but is very 

significant namely for large industry companies. The decision 

about is a matter of management and it relates with the risk 

management of company. Risk management provides basic 

condition for a healthy internal control. The control means the 

overall measures set by the management to obtain reasonable s 

the goals will be met and risk management is one of the major 

tools to carry it through [5]. 

Field of risk management is characteristic by systematic 

using in engineering knowledge, technical and managerial 

skills and reasonable know-how in order to optimal the 

security of lives, property and environment [6, p. 31]. 

B.  Basic Features of Business Interruption  

Business interruption is for company the risk, which means 

that actual loss and non-achieved profit, which may occur both 

due to the incidence of external, unpredictable factors and as a 

result of human behavior [7]. But here is the resolution for a 

company - to contract optimal business interruption. 

Following characteristics in this part are focused on business 

interruption, although this refers to property against natural 

disaster. Property ensures compensation of direct property 

damage, e.g. damage to property caused by fire. Other 

property damage can be caused by floods, windstorm or 

hailing.  

Business interruption covers consequential damage. Due to 

consequential damage financial loss is compensated. The loss 

is made as a result of business interruption which is caused by 

damage to property due to natural disaster [8, p. 126].  

Basic parameters characterizing business interruption are: 

sum insured, threats, co- (or deductible, or franchise), period 

of indemnity, indemnity limits. Methods of determination of 

the insured value are further described in an individual 

chapter.   

Sum insured for business interruption refers to the period 

from the moment when the damage is caused to the day when 

the interruption of the business is finished but the longest until 

a certain period passes. This period is called period of 

indemnity [9, p. 27].  

Together with this either percentage deductible with a 

minimum fixed amount (e.g. 10%, min. CZK 20,000) or 

excess franchise (e.g. CZK 10,000) and also time franchise 

(e.g. 2 days) are arranged. Percentage deductible means that 

an insured person (a policyholder) participates in 
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compensation of the damage by given percentage. If the 

amount corresponding with the given percentage reaches 

lower value than the minimum amount, then the policyholder 

always covers the damage at the minimum amount. The 

excess franchise stands for an amount which is deducted from 

the indemnity. If the indemnity does not reach the value of the 

excess franchise, then the indemnity equals to zero. Time 

franchise represents a period of time during which the 

indemnity is paid [8, p.44]. If the time of business interruption 

is shorter than the time franchise, then the indemnity will not 

be paid at all.  

Together with this there are usually indemnity limits for 

threats agreed. Indemnity limits are total limits for against 

natural disaster and business interruption except for FLEXA. 

FLEXA (FLEXA (Fire, Lightning, EXplosion, Aircraft) 

represents basic and also obligatory scope of against natural 

disaster and it includes danger of fire, explosion, lightening 

and aircraft crash. It is not possible to arrange other threats 

without FLEXA. Maximum indemnity is set by a sum insured 

or by indemnity limit [2]. 

C. Determination of Financial Loss with Business 

Interruption  

Determination of insured value is related to financial loss 

resulting from business interruption caused by property 

damage. It stands for loss of profit and expenses for costs 

which increase in case of business interruption. Sum insured 

for profit and fixed costs is to be determined in the policy so 

that it should correspond with profit which would be created 

by an authorized person and with fixed costs which would be 

paid from profits if the business was not interrupted for the 

time of evaluation or for part of this period corresponding with 

period of indemnity if the period agreed makes less than 

twelve months (i.e. with insured value of the profit and fixed 

costs) [10]. 

The insured value is created by fixed costs and operating 

profit together. Fixed costs for determination of the value are 

those costs which must be put in even if the business is 

interrupted. It is also possible to include loss from rent and 

additional costs in the insured value. These items are not 

insured automatically and thus it is necessary to include them 

in the policy. The sum insured is given for the period of one 

year.    

Follow Table III shows kinds of property damage, which 

can be included and can be related to business interruption. 

The fundamental part is created by FLEXA insurance.  

 
Table III Property damage 

Following table shows basic items of consequential 

damage, i.e. financial loss resulting from business interruption 

caused by property damage except for loss from rent and 

additional costs. Each item then enters the calculation of the 

insured value. Table IV describes items of consequential 

damage. 

 
Table IV Consequential damage 

D.  Calculation of the Insured Value 

Calculation of the insured value refers to the description of 

the individual items of the consequential damage and, for the 

purpose of this paper, it will not include loss from rent and 

additional costs. The insured value consists of two basic items: 

loss of profit (LoP) and fixed costs (FC). The insured value is 

calculated from profit and loss account (PLA) and operating 

financial reporting of a company.  

Main items of PLA, necessary for valuation, are 

shown in the following Table V, whereas the part for financial 

operation is left out. All calculation is only about operating 

business. 

 
Table V Main items of Profit and Lost Account relating with 

calculation of value in the Czech Republic 

 

The insured value for the period of indemnity of 12 months 

means the period of one year. The previous accounting period 

is applied which usually means a calendar year, and the 

resulting value must be adjusted according to the business plan 

of a company. Items from profit and loss account must be 

arranged so that the resulting value corresponds with the 

regulations for consequential damage. As it is with any 

evaluation, it is necessary to verify correctness of provided 
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data also here. Calculation of the insured value refers to 

business activities only.  

Calculation of the insured value (IV) is made by loss of 

profit and fixed costs together: 

IV = LoP + FC                (1) 

Following formula expresses the same as the formula 

before: 

IV = N – V         (2) 

N – net revenues 

V – variable costs 

To determine the insured value correctly by a policyholder, 

he/she must be informed which items from the financial 

reporting should be used and also how they should be adjusted 

for the purposes of the calculation. Which pieces of 

information affect the insured value and how much they affect 

it? It will be stated in the following chapter. 

III. INFLUENCE OF INFORMATION ON THE INSURED VALUE 

Active risk management depends on information. Company 

needs flow-up and update of the information as part of 

identifying risk factors and the probability of manifest [11], 

[12]. 

Following chapter deals with and summarizes particular 

information necessary for calculation of the insured value. 

Then, the influence on the insured value is described. 

A. Specification of Information Affecting the Insured Value 

Correctness of the insured value is of the highest 

importance for the policyholder. According to the policy 

conditions and policy act the policyholder is responsible for 

correctness of the insured value. To determine the insured 

value correctly by a policyholder, it is necessary to pay 

attention to the right value of particular items of the 

calculation. As it was mentioned before, loss of profit and 

fixed costs must be calculated and counted up. Or net revenues 

can be calculated and variable costs must be subtracted from 

them. The latter procedure is usually used by companies. Each 

insurer in the Czech Republic has its own methodology for the 

calculation.   

When the insured value is calculated, it is necessary to 

consider a business plan of the company. The insured value 

makes the maximum value for indemnity. If an indemnity 

limit is agreed, the maximum is this limit. Indemnity limit is 

agreed compulsorily with the additional threats. The amount 

of the limit depends on the policyholder and it is suggested by 

an insurer.   

Items affecting the insured value are shown in the following 

table. Each item of the calculation must be explained 

correctly. Therefore, it is necessary to gain information for an 

accurate calculation. The method of calculation is based on 

policy conditions and questionnaires of companies, especially 

from Česká pojišťovna (Czech insurance company), which is 

the leader of market in the Czech Republic. 

 
 Table VI Items included in the calculation  

*  V7 + V8 = total intermediate consumption (services, materials 

and energy consumption) 

 

Formula for calculation of the insured value (2) can be 

recorded in the following way: 

IV = N1 + N2 + N3 + N4 + N5  - V6 - V7 - V8 - V9  - V10 

V11 + V12                      (3) 

Items N5, V7, V8, V9, V10, V11 a V12 cannot be found 

exactly according to the requirements of the calculation in 

profit and loss account. It is necessary to make corrections 

based on operating financial reporting of the client. 

Items N1 - N5 represent net revenues, i.e. revenues without 

VAT, consumer taxes, receivables, bad debts etc. Item N3 

includes difference between final and initial stocks of own 

products. Decrease in these stocks means decrease in net 

revenues, increase in stocks means increase in the net 

revenues. Item N4 stands for outputs produced with own 

overheads so that the manufacturing operation is 

supplemented. Item N5 represents net revenues for 

performances provided to third persons. These performances 

are regular and run together with the main business activities 

of the company. 

Items V6 - V12 represent variable costs and they do no arise 

during interruption of a business, and therefore they are not 

dependent on turnover of a company. Item V6 stands for costs 

related to purchase of goods for the purpose of resale. V7 

means total amounts of raw materials, materials, energies and 

additional substances used at manufacturing or with provision 

of services. It is important to set estimated share of inevitable 

expenses at the time of business interruption. This share will 

create fixed costs. Insurers recommend share for fixed costs of 

20-30% of overall costs. Thus, variable costs share ranges 

from 70 to 80% of overall costs. Item V8 represents overall 

INTERNATIONAL JOURNAL OF MATHEMATICAL MODELS AND METHODS IN APPLIED SCIENCES

Issue 1, Volume 5, 2011 215



 

 

expenses of companies for their outputs, such as rent, services 

of consultancy companies, payments of fees to transport 

companies, etc. Estimated share of inevitable expenses at the 

time of business interruption is to be determined from profit 

and loss account. This share makes fixed costs again. 

Recommended share from insurers is the same as with item 

V7, i.e. 20 - 30% of overall costs. Items V9 - V12 must be 

sought after from the operating financial reporting of a 

policyholder. Item V9 stands for costs paid for of such 

business activities that are directly dependent on turnover. It 

includes expenses such as of transported products or goods. 

Item V10 represents costs for license fees paid according to 

the contract with a license subject for each product made. Item 

V11 includes operating costs referring to item N5 (other 

operating revenues). The last item V12 represents loan 

interests. It is necessary to calculate only that part of loan 

interests which is related to operating activities of the 

company. This item does not include interests from financial 

operations loans. After calculation the item V12 is to be 

included in variable costs but as a minus amount, thus it will 

be added. A business plan forms another information which 

enters the insured value. Profit and loss account covers last 

accounting period and does not show the future of the 

company. The company must consider its development for 

next year and this development must be reflected in the given 

insured value.  

Indemnity limit also creates important information related 

to the sum insured. Indemnity limit does not mean 

compensation of the sum insured and "non-application" of the 

under. Indemnity limit is a restricting amount applied in case 

of a claim caused by a threat related to the indemnity limit. If 

the insured value makes CZK 50m and indemnity limit for 

floods makes CZK 20m, then the maximum indemnity in case 

of damage caused by floods is the amount of CZK 20m.  

As for the annual sum insured, it must be minimum equal to 

or it must be higher than personal costs and depreciations 

reached together for this period. The company must earn 

money at least for these costs.  

B. Releasing of the Information Related to the 

Determination of the Insured Value 

Knowledge of information for determination of insured 

value directly influences the amount of premium and 

insurance benefit. Some insurance companies have completed 

the questionnaire for application of estimative model, but 

some of them go out from general definition in law and 

insurance condition and determination of sum insured is 

business of insurance holder, who is responsible for correct 

amount in the insurance contract.  

Knowledge of information for calculation of sum insured is 

one of the parameters, which effect quality of insurance 

product. Information affecting determination of the insured 

value can be found in the Policy Act, in conditions and in the 

questionnaire submitted by an insurer. Some information is 

stated only in a particular policy in contractual form which 

does not comply with conditions. Then there is often an 

agreement about under with a policyholder. This agreement 

guarantees that the insurer will not apply the under if the sum 

insured is lower than the insured value maximum by 15%. 

Except for the items of the calculation, it is also important to 

focus on definition of financial loss, insured value and sum 

insured.  

Following Table VII provides basic information for correct 

determination of the insured value. YES means that the 

information can be found in the relevant document, NO means 

that the information cannot be found there.  

 
Table VII Information affecting correct determination of the 

insured value 

C. Determination of Intensity of the Influence of Information 

on the Insured Value 

In this chapter we can find calculation of sum insured for 

business interruption. The calculation is based on 

comprehensive information from the Ministry of Industry and 

Trade of the Czech Republic (hereinafter referred to as MIT), 

and it is intended for an aggregate sum insured for industry 

and services [13]. Then, the average sum insured for a 

company is determined. The impact of particular items of the 

calculation is given in percentage. Items which are not 

calculated in profit and loss account, except for V7 and V8, are 

expressed by zero value. Items V7 and V8 are shown in total 

value, and it is 70% from the overall item for intermediate 

consumption. Their value is often zero or very low and thus 

insignificant in relation to the overall insured value.  

Table VIII shows results of the determination single items 

entering to the model for the calculation of insured value. 

Introduced rules are resource. The table also shows calculated 

amount of insured value (aggregate and average) Items net 

revenue N2 and variable cost V7+8 for industry are with the 

highest influence. 
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Table VIII Calculation of the insured value for industry 

 

Table IX indicates the same items and value of calculation 

as previous, but for services. On the basic of comparison of 

percent values, it is obvious that the highest value is in item 

net revenue N1 and variable cost V6. 

 
Table IX Calculation of the insured value for services 

 

Following graph will compare percentage impact of 

individual items of calculation on resulting insured value for 

industry and services. The horizontal axis shows individual 

non-zero items of the calculation and the vertical axis shows 

percentage expression of sum of all absolute values of all 

items (N1 +…+ V12). 

 

Graph 1 Percentage influence of items of the calculation on 

the insured value 

 

The graph clearly shows that item N2 has the greatest 

influence as for the industry and N1 for services, then follows 

the item V6 for services and the overall item V7 + V8 for 

industry. The smallest influence have the items N3 and N4 for 

industry and also services, these items do not even reach the 

value of 1%. 

D. Determination of Influence of the Insured value on the 

Insurance Benefit 

Separate items of calculation influence the final insured 

value. The insured value is the sum insured in the insurance 

contract. Correct determination of sum insured impacts on the 

amount of premium and on insurance benefit. Three cases can 

occur. In the case of correct valuation of sum insured, the risk 

of underinsurance or overinsurance does not threaten. The 

benefit responds to occurring damage. The example is 

illustrated in the following Graph 1 that the sum insured is 

determined as amount 50m CZK. If insurance rate is 0.5‰, 

then annual premium will be 15,000 CZK. Graph 2 

demonstrates the amount of insurance benefit in relation to 

occurred damage, which will be event. The deductible is not 

included in the calculation. There are 6 case of damage on the 

horizontal axis. There are financial amounts in the million 

CZK on the vertical axis.  
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Graph 2 Sum insured is equal to insured value 

 

The other two cases mean wrong determination of the sum 

insured. If wrong calculation occurs then the sum insured is 

lower or higher than the insured value. 

If the sum insured is lower than the insured value,  company 

reduce to the  benefit in proportion to as amount of the sum 

insured to the real amount of the insured value. It is the case of 

underinsurance [3]. Graph 3 demonstrates the case, when the 

sum insured is determined as one half of the insured value. 

The sum insured is 15m CZK, instead of the correct value 

30m CZK. Graph describes five partial damages and one case 

of total damage and their benefits.  Order of cases is on the 

horizontal axes. Financial amount as amount of damage and 

benefit is on the vertical axes. The benefit is equal to one half 

of the damage for each case. The premium in related to the 

sum insured with insurance rate 0.5‰ is 7,500 CZK, which is 

also one half of correct value (15,000 CZK). 

 
Graph 3 Sum insured is lower than insured value 

 

If the sum insured is higher than the insured value, then it is 

case of overinsurance [3]. Graph 4 demonstrates the case, 

when the sum insured is determined as 60m CZK. The 

premium in related to the sum insured with rate 0.5‰ is 

30,000 CZK. The correct sum insured is 30m CZK. The real 

damage will be paid in the case of benefit. It is not possible to 

pay higher benefit than is the correct sum insured. Order of 

cases is on the horizontal axes. Financial amount as amount of 

damage and benefit is on the vertical axes.  

 
Graph 4 Sum insured is higher than insured value 

 

Underinsurance or overinsurance means the negative 

financial impact on insurance holder in both cases. In the case 

of underinsurance, it is reduction of the insurance benefit 

during the event. In the case of overinsurance, it is higher 

amount of premium during valid contract. 

Items of revenues and variable costs have diverse influence 

on calculation of the insured value. Following scheme depicts 

formation of under or over in case of wrong determination of 

the insured value due to increase or decrease in items of the 

calculation.  

 
Scheme 1 Direction of the influence of the items of calculation 

on the insured value 

IV. CONCLUSION 

The article is focused on the issue of insured value for 

business interruption. Emphasis is put on adequate provision 

of information to a company – future policyholder- during 

negotiations about the sum insured included in the policy. 

Determination of the insured value (sum insured according to 

the policy) is very important because the sum insured creates 

the intensity of protection. The aim of the agreed is to gain 

financial compensation for recovery of destroyed or damaged 

things in case of the claim (event). It is, of course, possible 
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only if the insured value of the property and financial loss is 

determined correctly.  

The theoretical part of the article is devoted to a product 

including the model for calculation of the insured value. 

Hypothesis about the influence of information on the insured 

value and intensity of this influence is stated. 

The practical part is concentrated on analysis and 

comparison of information affecting the insured value. The 

information can be found in legal acts, conditions and 

questionnaires. There is also an option of differing agreements 

which are fully individual and depend on the needs of a client. 

This information cannot be found in any of those documents 

mentioned before, it is included in particular policies. Then, 

the calculation of the insured value by method of modelling is 

carried out. Data for calculation are collected from aggregate 

information of the Ministry of Industry and Trade of the 

Czech Republic. The insured value is calculated in an 

aggregate way for industry and services and also by means of 

averages for an individual company for industry and services.  

The average sum insured makes CZK 1,258,498 for 

industry and CZK 1,036,874 for services. The influence of the 

items of the calculation is set by percentage and is based on 

the same data as it was with the calculation of the insured 

value. The outcome is that the influence is different for 

industry and services. The greatest influence has the item 

including revenues for sales of own products and services, 

category of industry (57.93%); and revenues for sales of 

goods, category of services (40.17%). Then there are items of 

variable costs, item of costs for goods sold in the category of 

services (35.24%) and item of intermediate consumption for 

industry (32.26%). The remaining items do not reach 

influence of at least 10%. The influence of net items and 

variable costs is opposite as it is obvious from the arrangement 

of the model used. Last part of paper also shows wrong 

calculation of amount of insured value. Wrong valuation has 

influence on insurance holder by negative financial impact, in 

case during payment of the premium (higher amount) or 

during receipt of insurance benefit (lower amount).  
If a company is interested in opening an, then it is necessary 

to determine all items of the calculation correctly. To reach the 

correct determination information, which is not always public, 

must not be underestimated. The calculation of the sum 

insured according to this article and expressing of the 

influence on the insured value cannot be generalized. Each 

company is specific and the influence of the items can differ 

from this article. 
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