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Abstract 

Pricing is one of the critical practices of insurance industry. The premium price 

set by an insurance company must obtain profit for the company considering the 

indemnification of the accidents. Also this price must be at the rate that motivates people 

to purchase the service. 

 There are various models with various parameters considered for setting the 

premium rate of a specific type of insurance. The focus of this research is on the non-life 

insurance in general and on the auto property coverage insurance in particular. These 

models may not comply with the way that insurance companies set their premium rates. 

The lack of a feasible model which considers more related parameters to the environment 

may be the reason. 

This research investigates the nonlife insurance pricing models and not only evaluates the 

existence parameters, but also evaluates the parameters that must be used in these models 

in order to make them more compatible with Iran’s insurance market situation. 

Keywords: insurance pricing, service pricing, pricing strategy, pricing approach, 

insurance premium. 
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Chapter One 

Introduction 

 

1. Chapter One: Introduction 

This chapter starts with definition of the problem that insurance companies may 

be encountered with in the field of pricing. The chapter continues with motivation and 

importance of pricing of insurance service in Iran. In the following the purpose of 

research and research questions are provided with some information and statistics about 

Insurance market in Iran and specifically some statistics in the field of auto property 

coverage in the subsequent section in order to provide a general idea about the field of 

this research and the environment in which the models will be simulated. Finally the 

structure of the thesis is provided. 
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1.1. Problem Definition 
 

Most people and organizations, in every kind of society need some sort of 

insurance cover. Insurance is an agreement by which one party (the insurer) promises to 

pay another party (the insured or policyholder) a sum of money if something happens 

which causes the insured to suffer a financial loss. Hence, in the case of accident the 

responsibility for paying such losses is transferred from policy holder to the insurer. In 

return for accepting the burden of paying for losses when they occur, the insurer charges 

the insured a price, the insurance premium. Setting the premium rate is the issue which 

has been discussed for many years. The premium price must be at the rate that motivates 

the policyholders to purchase a class of insurance. On the other hand the insurer must 

indemnify the insured in the case of accident. So not only the premium price must have to 

be a stimulant for people but it must also secure the insurer’s profit (Bickelhaupt, 1983). 

After exploring the literature and finding that pricing is one of the issues that 

every service provider is encountered with, we have found that among service companies, 

Insurance is the one with too many customers and a vast market among the other services 

in Iran. Also the non-life sector of insurance industry, which is the focus of the research 

accounted for the 42.4% of the market segmentation worldwide in 2005 (Datamonitor, 

2005). Some statistics and information about Iran’s insurance market and its magnitude 

are provided in section 1.2.1. Due to the vague area of investigation and unclear methods 

used in Iran for pricing the non-life insurance service, an initial and limited exploratory 

research, which was some sort of discussions with employees in the Iran’s Central 

Insurance Company, was done. They pointed out that currently no mathematical model 

and specific method is being used in Iran for setting the premium price. They argued that 

premium is set based on the previous trends in the market, hence it is somehow 

conceptual. 

According to the importance of the premium price, and, inasmuch as the structure 

of the economy is different in every country, different parameters may influence the 

premium price in different markets. Hence a specific pricing model needs to be 

customized for each market in order to generate the optimum premium in which both the 

insurer and the insured are satisfied. In other words, the question is, what is the optimal 
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premium pricing strategy for an individual insurance company and how is this related to 

the market. 

1.2. Motivation 
 

Price is the only element of the marketing mix that produces revenue, while the 

other elements -product, place, and promotion- produce costs. Prices are the earliest 

marketing mix elements to adjust; product and service features, channels, and even 

promotion take more time. Price also communicates to the market and the company’s 

intended value positioning of its product or service. Pricing decisions play a key role for 

every company’s profitability and long-term survival (Kotler, 2003). 

 

“If effective product development, promotion and distribution sow the 

seeds of business success, effective pricing is the harvest. Although effective 

pricing can never compensate for poor execution of the first three elements, 

ineffective pricing can surely prevent those efforts form resulting in financial 

success.” (Nagle and Holden, 1995; cited by Avlonitis and Indounas, 2005) 

Pricing can either be implementing for product or service. Insurance service has 

been studied in this research due to the outstanding portion that it has in the types of 

services. According to the fact that pricing and setting the premium rate is one of the 

insurance companies practices and also due to the momentous role that pricing has in 

every kind of organization, specially the financial ones, insurance pricing has become an 

important and major issue in this field. Iran’s insurance market information, which was a 

stimulus for conducting this research project, adds to the importance of this issue in Iran. 

This is provided in the next section.  

1.2.1. Iran’s Insurance Market 
 

Since the models extracted from literature, will be simulated with data from Iran’s 

insurance market, and since among different insurance types, the auto property coverage 

is selected for this purpose, having a general perspective from key players and Iran’s 
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billion Rials- 9.3% of the total premium- that reaches 3143.6 billion Rials in 1384, which 

is 14.6% of the total premium. 

The key players in the field of auto property coverage and the underwritten 

premiums by each of them from 1378 to 1385 are demonstrated in the Figure 1.4. Clearly 

Iran and Asia are the two biggest players during this period. 

In today’s rapidly changing and competitive insurance market, few methods have 

been examined in order to find the optimal strategy. This research may provide the reader 

with key terms in insurance pricing and some proposed models in this area. Also these 

statistics demonstrates the magnitude of the market and explains the importance of this 

research.  

 

1.3. Purpose of Research and Research Questions 
 

Insurance pricing is one of the critical practices of insurance companies. Few 

models have been proposed for setting the premium rate, one of the challenging issues in 

this field. The purpose of this research is to examine the two extracted models from 

literature and find the most feasible one for the current market. Obviously the academic 

models are suffering from the lack of factors which are affective on  pricing models in the 

real world, so the way the models set the premium rate are far different from the real 

world. Hence, this research is also hopeful to improve the models in order to have more 

close estimates from the real world. 

The research questions are described below: 

1. What are the applicable theoretical pricing models that can be used in the 

insurance industry? 

2. What characteristics do the models lack in order to be more compatible with 

current context of insurance market in Iran? 

3. How the above characteristics can be considered in the selected model? 

(Trying to find a new model that not only considers the current characteristics 

of the model, but also is more adaptable to the characteristics of Iran’s 

market). 
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For the first question, a comprehensive and extensive exploratory study on 

literature has been done and two models have been extracted in this area. According to 

the conducted interviews with experts in the explanatory phase, these models seem to be 

adaptable with Iran’s market situation. The main parameters considered in these models 

are average premium of the market, and breakeven rate which are related to the 

competitive-based pricing approach and cost-based pricing approach respectively. Iran’s 

Insurance market is not only competitive due to the number of insurance companies in 

the market, but like every market, it also considers breakeven rate for setting the premium 

rate. 

For the second question, an explanatory case study has been done with experts in 

insurance companies. Semi-structured interviews with experts, seems to be a useful tool 

for explanatory study. The models have been discussed with experts in the field of auto 

property coverage and the verbal data have been recorded. 

For the third question, the new model has been developed through mathematical 

analysis. The parameters which seem to be crucial for the model but not considered in the 

original models have been considered in the new model. A few cases (insurance 

companies) were selected, the model has been applied for each of them, the results have 

been analyzed via Matlab program, and finally the challenges have been discussed. 

1.4. Structure of the Thesis 
 

This thesis consists of five chapters, as shown in Figure 1.5.  

In this chapter an introduction to the research was given and research objectives 

and questions were clarified. In the second chapter, relevant theoretical areas and 

literature is presented. In the third chapter, research design appropriate for achieving the 

defined objective is explored. In the fourth chapter, data are analyzed and finally, in 

chapter five, conclusions as well as contributions and implications in addition to 

recommendations for further research is brought up. 

 



 

 

 

 

 

 

 

 

 

 

 

Figure  1-5: 

Cha
Conclusions

Cha
Data Ana

Cha
Rese

Cha
Litera

Cha
Int

Structure of th

apter Five
s and Contri

apter Four
alysis and Re

pter Thre
earch Design

apter Two
ature Review

apter One
troduction

he Thesis 

e
ibutions

r
esults

e
n

o
w

e

1

 

16 



17 
 

 

 

 

 

 

 

Chapter Two 

Literature Review 

 

2. Chapter Two: Literature Review 

This chapter starts with definition of price and some related concepts in this field 

followed by pricing approach of services, concepts and characteristics of services. The 

chapter continues with concepts of insurance, characteristics, and different types of this 

service. Finally two models of pricing the insurance service have been discussed in 

detail.   

2.1. The Concept of Price 
 

Price is the only element of the marketing mix that produces revenue; the other 

elements produce costs. Prices are the easiest marketing-mix element to adjust; product 
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features, channels and even promotion take more time. Price also communicates to the 

market the company’s intended value positioning of its product or brand (Kotler, 2003). 

According to Stanton et al. (1993) price is the amount of money and/or items with utility 

needed to acquire a product. Utility is an attribute that has the potential to satisfy wants 

(Spingies & Du Toit, 1997). 

 The theory of prices centers on normative approaches to pricing derived from the 

field of microeconomics, which attempt to maximize the economic target variables, such 

as turnover and profit. Taking the cost and price-demand functions and assumptions 

about the behavior of competitors as a basis, these models yield profit and turnover-

maximization prices both for individual products and for the components of entire 

product lines. 

 All these approaches share the conceptual assumption that consumers are 

economically rational (Hermann & Wricke, 1998). On the other hand, in behavioral 

science pricing models, the objective is to explain the actual, and sometimes limited 

rational behavior of consumers when they attend the price. The hypothetical constructs 

used to do so provide an indication of the activating and cognitive processes that take 

place in the consumers’ mind (Gurumurthy and Little, 1994; cited by Herrmann and 

Wricke, 1998). Among the constructs most relevant to the theory of prices are interest in 

the price, the price reasonableness rating and the value-for-money rating. Interest in the 

price is defined as the desire of a consumer to seek out price information and to take it 

into account in a purchase decision. Price judgment behavior embraces all the behavioral 

patterns that occur when price information is absorbed and processed. In contrast with 

interest in the price, it is the cognitive elements of the price behavior that are subsumed 

under this term, rather than the activating elements. A price reasonableness rating refers 

solely to the price level, in other words it takes no account of the quality of the offered 

commodity or of the scope of the services provided. A value-for money rating, on the 

other hand, describes the price-performance ratio of the product (Hermann & Wricke, 

1998). 

Another definition provided by Sutherland and Gross (1991), emphasize that 

pricing correlates with the value of a product. A product or service has to have a price so 

that the prospective buyer knows what he or she will have to pay for that product or 



19 
 

service. In economic theory the concept of price describes the monetary value of an item. 

Price can be regarded as the exchange value of a product and it is closely linked to 

concepts such as benefit and value. Something of value – usually purchasing power – is 

exchanged for satisfaction or utility (Spingies & Du Toit, 1997). 

 

2.2. Importance and Deficit of Pricing Studies 
 

At a microeconomic level, prices play a pivotal role in the functioning of the 

economic system as a whole and they indicate how resources shall be utilized, they are 

important both to producers and consumers, as they tend to determine what shall be 

produced and the distribution of this production to various claimants (Diamamtopoulos & 

Mathews, 1995). 

According to Alvonitis, Indounas, and Gounaris, (2005) and Alvonitis, Indounas, 

and Gounaris, (2006), a considerable number of authors have suggested the importance of 

pricing for every firm’s profitability and long term survival. For instance, Nagle and 

Holden (1995) have argued: 

 

“If effective product development, promotion and distribution sow the 

seeds of business success, effective pricing is the harvest. Although effective 

pricing can never compensate for poor execution of the first three elements, 

ineffective pricing can surely prevent those efforts from resulting in financial 

success.” 

 

Price is a central issue both for marketing and economics. The determination of 

price and its importance not only for the firm and its customers but also for the whole 

economy have been investigated thoroughly and constitute the single most important 

issue of common interest and concern to both disciplines (Skouras, Avlonitis, & 

Indounas, 2005). 

From a micro-economic perspective, or the perspective of the individual 

organization, price is the single most important decision in marketing. This derives from 
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the fundamental relationship between profit and price, which can be expressed simply as: 

Profit = Price – Cost, on a per unit basis (Rowley, 1997). 

Moreover, Marn & Rosiello (1992), Finch, Becherer & Casavant (1998), Potter 

(2000), Shipley & Jobber (2001), and Kotler (2003) have suggested that pricing is the 

only element of the marketing mix that produces revenues for the firm, while all the 

others are related to expenses. In addition Urbany (2001), and Kotler (2003) has argued 

that pricing is the most flexible element in the marketing strategy in that pricing decisions 

can be implemented relatively quickly and at a low cost, comparing with the other 

elements of marketing strategy.  

Pricing is traditionally recognized to play a central role in the functioning of the 

economic system. The three macro-economic functions of price are: allocation or 

rationing, or the balancing of the quantities demanded and those supplied; stimulation, 

and acting as an incentive for new players and products to enter a marketplace; and 

distributive whereby income is distributed between buyers and sellers. The price 

mechanism is the dominant force in resource allocation, income distribution and size and 

composition of output (Backman, 1965; cited by Rowley, 1997). Price is also important 

in relationships with customers. Price is the value placed on what is exchanged. Price 

represents the value at which a seller is prepared to exchange and the value at which the 

customer is prepared to participate in that exchange (Rowley, 1997). 

Despite this significance of pricing as an element of marketing strategy, the 

empirical studies that have been conducted on this issue are very limited. This has led 

Nagle and Holden (1995) to point out that even nowadays pricing is the most neglected 

element of the marketing mix among marketing academics (Alvonitis, Indounas, & 

Gounaris, 2005; Avlonotis, Indounas, & Gounaris, 2006; Avlonitis & Indounas, 2006). 

Also Hinterhuber (2004) has suggested that not only managers, but also 

academics, have shown little interest in the subject of pricing. Publications on this subject 

are not anywhere as numerous as publications on other classical marketing instruments 

such as product, promotion and distribution (Avlonitis & Indounas, 2006). Moreover, 

both commentators on the information marketplace and those on pricing decisions in 

general agree that while the pricing decision has a direct impact on profit, firm’s sales 

revenue, and on all other elements of the marketing mix, price planning is one of the most 
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overlooked and poorly understood areas of marketing and there have been very few 

research studies or conceptual articles in the marketing literature that have made specific 

recommendations about setting prices (Rowley, 1997; Finch, Becherer, & Casavant, 

1998). 

2.3. Related Concepts to Price and Affective Factors 
 

For a better understanding of the issue and having a broader perspective, defining 

some related concepts to price, usually used in this area, seems reasonable. Also, being 

familiar with the factors that have effect on price is useful. 

2.3.1. Demand, Supply, and Cost 
 

Classical economic theory has used the concepts of supply and demand to 

determine what is described as the equilibrium price. Specifically: 

 Demand is the quantity of a good which buyers wish to purchase at each 

conceivable price. 

 Supply is the quantity of a good which sellers wish to sell at each 

conceivable price. 

 Price is seen as the balance between supply and demand. 

If a graph is drawn which shows supply and demand curves, the point of 

intersection of those curves, determines the equilibrium price, or the price at which the 

exchange will take place. This model is appropriate in pure commodity markets with 

undifferentiated products. 

 It is hypothesized that real demand is very much more complex. One model is 

that demand shows a steep demand curve, and a two-part supply curve. This says that 

demand is very dependent on (or elastic in respect of) price, and that below a certain 

price suppliers are reluctant to enter the marketplace, but once that price has been 

achieved, many competitors may enter the marketplace; thus, supply may outstrip 

demand and, in time, this will have a corresponding effect on price. The relationship 

between supply and demand and price may also be influenced by the extent to which 

competition is based on price (Rowley, 1997). Historical battles show that a competition 



22 
 

based on price often leads to zero profits for all competitors as prices are lowered in each 

round of struggle for market share- known to economists as a Bertrand price competition 

result (Whinston, Choi, & Stahl, 2003). 

Also setting a price for a product, one needs to know the real cost of the product 

and understand the structure of the cost: 

 Fixed cost: is an element that remains constant regardless of how many 

items are produced. Such a cost continues even if production stops 

completely. They are the same whatever the usage of the product. 

 Variable cost:  is an element that is related directly to production. Variable 

costs can be controlled in the short run simply by changing the level of 

production. When production stops, all variable production costs become 

zero.  

 Total cost: is the sum of total fixed cost and total variable cost for a 

specific quantity produced. 

It is useful to think of cost as setting a lower limit for prices while demand sets an 

upper limit. Within these limits lies the range of possible prices that management may 

consider when making a pricing decision (Spingies & Du Toit, 1997). 

2.3.2. Affective Factors on Price 
 

According to Rowley (1997), there are a number of factors that might affect 

pricing decisions, from which the most important ones are: 

 Demand: Customer factors also influence price, simply because, as 

already discussed, there is a close relationship between demand and price. 

Particularly where supply is limited, increase in demand will push up the 

price. 

 Benefits: Acceptable price will be determined to a considerable extent by 

the match between benefits that the product offers and benefits that the 

customer seeks. In particular, a premium price may be set if there are 

perceived to be additional benefits. 
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 Value: Benefits can be conceptualized as the value that the customer sees 

in the product and, in theory, there should be a balance between this and 

the price asked. 

 Competition: Competition is a major influence. Price decision making 

needs to take into account the prices set by competitors. In this process it 

is necessary not only to consider direct competitors or those producing 

similar products, but also indirect competition from different products that 

might meet the same needs or offer the same benefits. 

 Environment: A range of social, technological, economic and political 

factors may shape the marketplace in which a producer operates. These 

may influence price. For example, inflation will often cause prices to rise, 

while recession in which both public and consumer spending is under tight 

constraints is likely to lead to price cuts. 

2.4. Pricing Objectives 
 

The first step that an organization needs to take in establishing its pricing 

strategies is to determine the objectives that the organization wishes to achieve through 

those pricing objectives. Pricing objectives are overall goals that describe what the firm 

wants to achieve through its pricing efforts (Rowley, 1997). Pricing objectives provide 

directions for action (Oxenfeldt, 1983). To have the pricing objectives is to know what is 

expected and how the efficiency of the operations is to be measured (Tzokas et al., 

2000a; cited by Avlonitis and Indounas, 2005a). Any pricing objectives must be 

consistent with the overall organizational objectives. Many organizations seek to achieve 

more than one pricing objective simultaneously. Some typical pricing objectives are: 

 Survival in the medium to long term; 

 Profit, on a year-by-year basis; 

 Achievement of a specified level of return on investment (ROI); 

 Retention or increase in market share; 

 Cash flow, and liquidity, so that the organization is in a position to 

stay in business; 
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 Maintaining the status quo in relation to some key indicator, such as 

profit or market share; 

 Creating illusions of high product quality (Rowley, 1997). 

2.5. Pricing Policies 
 

Pricing policies are the particular actions and procedures necessary for reaching 

the final price. Also they can achieve consistency and validity in a firm’s pricing 

decisions and provide answers to unanticipated pricing circumstances (Oxenfeldt, 1983). 

A pricing policy is a guiding philosophy or course of action designed to influence and 

determine pricing decisions. It should provide an answer to the question: “How will price 

be used in the marketing mix?” There are a number of different kinds of pricing policies, 

which are applicable in different contexts (Rowley, 1997). Below is the series of pricing 

policies in the literature which is reviewed by (Avlonotis, Indounas, & Gounaris, 2006): 

 

 List pricing: Setting one price without differentiating it according to the 

different market segments that the company might target. 

 Differentiated pricing: Offering different prices to different customers on 

the basis of a number of criteria such as the time, place, or consumption of 

the product or service and the customer’ personal characteristics. 

 Geographical pricing: Offering different prices to customers that are 

located in different geographical locations. 

 Negotiated pricing: Prices are determined on the basis of individual 

agreements between the company and its customers. 

 Quantity discounts: Discounts for those customers that purchase large 

quantities. 

 Cash discount: Discounts for those customers that pay their total amount 

within a pre-determined time period. 

 Trade discounts: Discounts to agents and distributors in order to promote 

and support the product or service. 

 Pure bundling: A type of price bundling, where two products or services 

that cannot be purchased independently are offered at a reduced price. 
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 Mixed bundling: A type of price bundling, where two products or services 

that can be purchased independently are offered at a reduced price. 

 Relationship pricing: A customer-oriented approach, which aims at 

developing long-term relationships with customers, understanding their 

needs and pricing according to these needs. 

 Yield management: Managing the company’s existing capacity by 

monitoring the different market segment’ demand and charge maximum 

price to segments that they are willing to pay. 

 Efficiency pricing: The effort to lower the company’s cost to a minimum 

level that will continually permit the determination of low prices for those 

customers that are price sensitive. 

In addition to the above mentioned pricing policies, (Rowley, 1997) has suggested 

a general approach to pricing: 

 Pioneer pricing policies: Pioneer pricing policies are concerned with 

setting the base price for a new product. 

o Price skimming 

o Penetration price 

 Psychological pricing: Encourages purchases based on emotional rather 

than rational responses. 

o Odd/even pricing 

o Customary pricing 

o Prestige pricing 

 Professional pricing: Professional pricing may not be related directly to 

value or what the customer is prepared to pay, but may be determined by 

custom and practice within the industry. 

 Promotional pricing: Special pricing tactics may be adopted in association 

with a promotion that is designed to draw attention to a specific product. 

o Price leaders 

o Special event pricing 
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2.6. Pricing Methods of Services 
 

Getting the firm’s price right, is the most effective and fastest way for a firm to 

achieve the maximum profit (Marn & Rosiello, 1992). 

Table  2-1: Pricing Methods of services 

Category Method Author 

Cost-based Methods 

Cost-plus method 

Schlissel, 1977; Goetz, 1985; 
Zeithaml et al., 1985; 

 Ward, 1989; Palmer, 1994; Payne, 1993; 
Bateson, 1995; Zeithaml and Bitner, 1996. 

Target return pricing 
McIver and Naylor, 1986; 

Meidan, 1996. 

Break-even analysis 
Channon, 1986;  

Lovelock, 1996. 

Contribution 

analysis 

Schlissel and Chasin, 1991; 
Bateson, 1995 

Marginal pricing Palmer, 1994. 

Competition-based 

methods 

Similar to 

competitors 

Channon, 1986; Payne, 1993; 
Palmer, 1994;  

Woodruff, 1995; 
Zeithaml and Bitner, 1996. 

Above competitors 
Bonnici, 1991; Meidan, 1996; 

Zeithaml and Bitner, 1996; Mitra and 
Capella, 1997; Langeard, 2000. 

below competitors 
Payne, 1993; Palmer, 1994; 
Zeithaml and Bitner, 1996. 

According to 

dominant price 
Kurtz and Clow, 1998. 

Customer/Demand-based 

pricing 

Perceived-value 

pricing 

Channon, 1986; 
 Lovelock, 1996; 

Zeithaml and Bitner, 1996; 
Hoffman and Bateson, 1997 

Value pricing Cahill, 1994 

According to 

Customers’ needs 
Bonnici, 1991; Ratza, 1993 

Source: (Avlonitis, Indounas & Gounaris, 2005) 

Pricing methods are the procedures or explicit steps by which firms arrive at 

pricing decisions (Oxenfeldt, 1983). Pricing methods refer to the specific formulas used 
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in order to levy a price. The complexity of pricing decisions imposes the need to adopt 

more than one pricing method. For instance, a particular pricing method might be used in 

everyday pricing decisions, while another method may be adopted in some special 

circumstances (Avlonitis & Indounas, 2006). 

Following the classification put forward by Avlonitis & Indounas (2006), and 

Avlonitis, Indounas & Gounaris (2005) based on a detailed review of the literature on 

service pricing. Table 2.1 presents 12 pricing methods which fall into three large 

categories (cost-based, competition-based and customer-based). 

2.6.1. Cost-based Method 
 

Regarding cost-based methods, empirical research has shown that the cost-plus 

method in particular is the most widely used method, especially among small companies. 

The rationale of this method is to add a percentage mark-up to the cost of producing and 

delivering a service (Avlonitis & Indounas, 2006).  

Similarly, according to Zeithaml, Parasuraman, & Berry (1985), cost-oriented 

pricing was the most popular approach used by service firms. Although this method 

offers some advantages, the simplistic nature of cost-oriented pricing methods are not 

effective in a complex and competitive business world. As consumers have become more 

sophisticated and demanding, it is imperative that service firms be adapted to this 

changing environment when setting prices. 

Also according to (Arnold, Hoffman, & McCormick, 1989), most cost-oriented 

service pricing strategies suffer several limitations including: 

 Not considering supply and demand; 

 Not maximizing profit; and 

 Not incorporating unique service characteristics and selling conditions into 
the decisions. 

2.6.2. Competition-based Method 
 

Regarding the competition-based methods, the competitors’ actions and prices are 

the most important hand; the simplicity of this method also causes it to lose its 

effectiveness as the business world becomes more dynamic and complex (Tung, Capella, 
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& Tat, 1997). In general, a competitive-oriented service pricing approach provides no 

guidance on how much higher or lower characteristics that pricing decisions are based on 

(Avlonitis & Indounas, 2006).  The simplistic nature of this pricing method provides the 

advantage of a useful and quick pricing. On the other than a competitor’s price a service 

provider should set its price (Arnold, Hoffman, & McCormick, 1989). 

Companies have three main options under competition-based approaches: to price 

above, below or similar to their competitors, depending on the extent to which their 

product is differentiated and the intensity of competition in the market. In the majority of 

industries, large companies set the rules of the game, leaving smaller companies with 

small price discretion and no other option than to follow the leaders’ pricing initiatives 

(Heil & Helsen, 2001). 

2.6.3. Customer/Demand-based Pricing 
 

Customer-based methods necessitate examining the value that customers attach to 

the service. Zeithaml, Parasuraman & Berry (1985) define value in the case of services 

with one of the four following ways: 

 Value is low price; 

 Value is everything I want in a service; 

 Value is the quality I get for the price I pay; and 

 Value is all that I get for all that I give. 

The methods that fall under this category have the advantage that lead to prices 

that customers are willing to pay. This fact notwithstanding, there is an inherent difficulty 

in estimating the value associated with a service (Avlonitis & Indounas, 2006).   

In perceived-value pricing, the price is based on the customers’ perception of 

value. In value pricing a fairly low price is set for a high quality service, and in pricing 

according to the customers’ needs, the price is set so as to satisfy their needs (Avlonitis, 

Indounas, & Gounaris, 2005). 
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2.7. The concept of Service 
 

Generally services refer to the heterogeneous and large set of activities. There 

exist different viewpoints whether some of these activities are classified as services or 

not. Also products and services can be seen as the two extremes of the service-product 

continuum, while pure product is at the one end and pure service at the other end (Oliva 

& Kallenberg, 2003).  

Most products offered today consist of both products and services while there is 

more emphasis on the service rather than product. Also many services include some 

tangible aspects as part of the service offerings, but there emphasis is more on serving the 

customer and not on delivering the product (Hill, 1997). 

A need-satisfying, physical product exists before consumption starts. Products are 

outcomes of a production process. In a service context, in contrast, a need-satisfying 

equivalent of a product emerges gradually for the customer throughout the consumption 

process. Hence, a service is a process that leads to an outcome during partly simultaneous 

production and consumption processes (Grönroos, The Perceived Service Quality 

Concept- a Mistake?, 2001). 

In addition Hill (1997)  proposed another definition for service in which the 

defining aspect is the change in the state of the customer: 

 

“A service may be defined as a change in the condition of a person, or of 

a good belonging to some economic unit, which is brought about as the result of 

the activity of some other economic unit, with the prior agreement of the former 

person or economic unit” (Hill, 1997). 

 

In spite of the above definition, Parrinello (2004) suggested that a non-change in 

the state of the customer can also be the defining aspect of the service, for example; in 

many maintenance services. 

Also the more recent and broad definition of service by Grönroos (2000) is as 

follows: 
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“Service is a process consisting of a series of more or less intangible 

activities that normally, but not necessarily always, takes place in interactions 

between the customer and service provider, which are provided as solutions to 

customer problems” (Grönroos, 2000). 

 

The definition emphasizes that for delivering the service to parties are needed, 

customer and the supplier. According to the definition, the objective of services is to 

provide solutions to customer problems. This definition can also be considered to include 

consumer and retail services, where the objective of the service might not be solution to 

some problem as such but instead new experiences or recreation (Grönroos, Service 

Management and marketing: A Customer relationship Approach, 2000). 

Integrating services to the core product offerings is the issues that have seen in the 

management literature frequently and most authors are in agreement in (Gadiesh & 

Gilbert, 1998; Quinn, Doorley, & Paquette, 1990; Wise & Baumgartner, 1999). There 

exist three reasons for such integration. The first reason has its roots back in economics. 

Substantial revenue can be generated from an installed base of products with a long life 

cycle (Knecht, Leszinski, & Weber, 1993). Services, in general, have higher margins than 

products (Anderson, Fornell, & Rust, 1997). Second, customers are demanding more 

services. Pressure to downsize to create more flexible firms, narrower definitions of core 

competencies and increasing technological complexity that leads to a higher 

specialization are some of the driving forces behind the rise of service outsourcing. 

Finally, services, by being less visible and more labor dependent, are much more difficult 

to imitate, thus becoming a sustainable source of competitive advantage (Oliva & 

Kallenberg, 2003). 

2.7.1. Characteristics of Service 
 

The unique characteristics associated with services compared with products 

include intangibility, inseparability of production and consumption, heterogeneity, and 

perishability. These characteristics are often thought to require special services marketing 

strategies, created to cope with the atypical problems facing services marketers 
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(Schlissel, Pricing in s Service Industry, 1997; Zeithmal, Parasuraman, & Berry, 1985; 

Guiltinian, 1987). 

 Intangibility: Services are performances rather than physical products, so 

they cannot be seen, felt, tasted, or touched in the same manner in which 

goods can be sensed. Intangibility is the critical goods-services distinction 

from which all other differences emerge (Zeithmal, Parasuraman, & Berry, 

1985). 

 Inseparability: Inseparability involves the simultaneous production and 

consumption which characterizes most services. Whereas goods are first 

produced, then sold and then consumed, services are first sold, then 

produced and consumed simultaneously (Zeithmal, Parasuraman, & Berry, 

1985). Since the customer must be present during the production of many 

services, inseparability forces the buyer into intimate contact with the 

production process (Carmen & Langeard, 1980). Since services are 

produced at the time of consumption and the consumer half is different 

every time, the actual perceived service varies from time to time, even if 

the service provider would follow exactly the same procedures every time 

(Schlissel & Chasin, 1991; Grönroos & Ojasalo, 2004). 

 Heterogeneity: Heterogeneity is that the production of services is typically 

very dependent upon human input factors, which are difficult to control 

(Grönroos & Ojasalo, 2004). Heterogeneity concerns the potential for high 

variability in the performance of services. The quality and essence of a 

service can vary from producer to producer, from customer to customer, 

and from day to day. Heterogeneity in service output is a particular 

problem for labor intensive services. Many different employees may be in 

contact with an individual customer, raising a problem of consistency of 

behavior (Zeithmal, Parasuraman, & Berry, 1985). 

 Perishability: Perishability means that services cannot be saved. Because 

services are performances that cannot be stored, service businesses 

frequently find it difficult to synchronize supply and demand. Sometimes 

too much demand exists (a popular restaurant on a Saturday night) and 
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sometimes too little demand exists (an income tax service in the summer) 

(Zeithmal, Parasuraman, & Berry, 1985). 

2.7.2. Service Vs Product 
 

The distinction between goods and services has been traditionally interpreted by 

economists as if it were equivalent to a distinction between physical commodities, or 

tangible material products, on the one hand and immaterial, or intangible, products on the 

other. 

Table  2-2: Differences between Services and Physical Goods  

Physical Goods Services

Tangible Intangible 

Homogeneous Heterogeneous

 

Production and distribution separated from 

Consumption 

 

Production, distribution and consumption 

simultaneous processes 

A thing An activity or process

Core value produced in factory Core value produced in buyer-seller 

interactions 

Customers do not (normally) participate in 

the production process 

Customers participate in production 

Can be kept in stock Cannot be kept in stock

Transfer of ownership No transfer of ownership 

Source: (Grönroos, 2000) 

The economics literature is full of statements to the effect that goods are material, 

or tangible, whereas services are immaterial or intangible (Hill, 1997). Physical goods are 

pre-produced in a factory, whereas services are produced in a process in which 

consumers interact with the production resources of the service firm. A central part of 

service marketing is based on the fact that the consumption of a service is process 

consumption rather than outcome consumption, where the consumer or user perceives the 

production process as part of the service consumption, not just the outcome of that 

process as in traditional marketing of physical goods (Grönroos, Marketing Services: a 
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case of missing product, 1998). The differences between products and services which are 

proposed by Grönroos (2000) are summarized in Table 2.2. 

2.8. Different Types of Service 
 

Services sector includes a vast number of subsectors. The sectors that are 

significant for every national economy given their contribution to the country’s gross 

domestic product and the number of employees that they employ are as below which are 

proposed by Alvonitis, Indounas & Gounaris (2005):  

 Banks; 

 Insurance companies; 

 Transportation and shipping companies; 

 Airline companies; 

 Information technology companies; and 

 Medical services. 

 

These sections also represent a cross-section of both business-to-business 

(transportation and shipping companies and information technology companies) and 

business-to- consumer services (banks, insurance companies, airline companies and 

medical services) (Avlonitis, Indounas, & Gounaris, 2005). The focus of this research is 

on insurance companies and the pricing methods proposed for this business-to-customer 

service. 

2.9. The Concept of Insurance 
 

There is no single definition for insurance. Insurance can be defined from the 

viewpoint of several disciplines, including law, economy, history, actuarial science, risk 

theory and sociology. A working definition of insurance and the one that captures the 

essential characteristics of a true insurance plan by the Commission on Insurance 

Terminology of the American Risk and Insurance Association is defined as following: 

“Insurance is the pooling of fortuitous losses by transfer of such risks to 

insurers, who agrees to indemnify insured people for such losses, to provide other 
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pecuniary benefits on the occurrence, or to render services connected with the 

risk” (Rejda, 2008). 

 

Also from the viewpoint of individual, insurance can be defined as an economic 

device whereby the individual substitutes a small certain cost (the premium) for a large 

uncertain financial loss (the contingency insured against) that would exist if it were not 

for the insurance. In addition to eliminating risk for the individual through transfer, the 

insurance device reduces the aggregate amount of risk in the economy by substituting 

certain cost for uncertain losses. So from the viewpoint of society insurance is an 

economic device for reducing and eliminating risk through the process of combining a 

sufficient number of homogeneous exposures into a group to make the losses predictable 

for the group as a whole (Vaughan & Vaughan, 1999). 

Moreover, there is another definition by Bickelhaupt (1983) that defines insurance 

as follows: 

“Insurance is an agreement by which one party (the insurer) promises to pay 

another party (the insured or policyholder) a sum of money if something happens 

which causes the insured to suffer a financial loss. Hence, in the case of accident the 

responsibility for paying such losses is transferred from policy holder to the insurer. 

In return for accepting the burden of paying for losses when they occur, the insurer 

charges the insured a price, the insurance premium.” 

2.9.1. Characteristics of Insurance 
 

Based on the preceding definitions of insurance, an insurance plan or agreement 

typically includes the following characteristics: 

 Pooling of losses: Pooling or the sharing of losses is the heart of 

insurance. Pooling is the spreading of losses incurred by the few over the 

entire group, so that in the process, average loss is substituted for actual 

loss. Moreover, pooling involves the grouping of a large number of 

exposure units so that the law of large numbers can operate to provide a 

substantially accurate prediction of future losses (Rejda, 2008). The law of 
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large numbers means that the greater the number of exposure units, the 

more accurate the insurers can be in calculating their premiums, and this is 

because they are better able to assess the size of future loss payments and 

hence to work out an appropriate charge that will enable them to cover 

those losses (Bickelhaupt, 1983). 

 Payment of fortuitous losses: A fortuitous loss is one that is unforeseen 

and unexpected and occurs as a result of chance. In other words, the loss 

must be accidental. The law of large numbers is based on the assumption 

that losses are accidental and occur randomly. 

 Risk transfer: Risk transfer means that a pure risk is transferred from the 

insured to the insurer, who typically is in a stronger financial position to 

pay the loss than the insured.  

 Indemnification: indemnification means that the insured is restored to his 

or her approximate financial position prior to the occurrence of loss. Thus, 

for example, if one’s home burns in fire, a homeowner’s policy will 

indemnify or restore the person to the previous position (Rejda, 2008). 

2.9.2. The Insurance Company Practices 
 

The business of any insurance company is to pay claims in return for the payment 

of premiums. But running such a business is, of course, a great deal more complex than 

this. Every insurance company undertakes certain essential activities: 

 Underwriting: this is a procedure by which an insurer evaluates the risk of 

a proposal and decides whether or not to enter into contract, and if so on 

what terms. 

 Deciding a price: pricing is an important part of underwriting and is a 

process known as premium rating. The price should reflect the claims 

costs and expenses associated with the contract but must also include the 

allowance for the insurer’s profit margin. This allowance depends on the 

level of competition in the relevant insurance market. 
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 Generating new business: like all other companies, these types of 

companies want to increase the amount of business that they undertake at 

the right price. Companies differ in their degree of reliance on a direct 

sales force rather than using brokers, and also in the amount they spend 

and advertising. 

 Paying claims: the procedure used by companies for paying claims. 

 Maintaining fund: insurers cannot pay all claims out of revenue received 

from premiums and investment income. Therefore, they must maintain a 

fund that can be used to pay claims. 

 Investing the fund to earn investment income: in many classes of insurance 

substantial funds are accumulated. Careful investment of these funds 

allows insurers to earn investment income and make capital gains. 

 Buying reinsurance: the insurer may be aware that certain potential claim 

payments may exceed his financial resources. Hence, he will wish to pass 

on part of liability for these claims to another insurer by purchasing 

reinsurance. 

 Provide additional services: as part of their operations, insurers may 

provide additional services and advice to their customers. 

 Drawing up accounts: like other trading enterprises, insurers make 

payments to creditors and receive money from debtors. They must then 

compile accounts for internal managements, shareholders, and the taxation 

and supervisory authorities. A major problem with these is that insurers’ 

liabilities may not be known and must therefore be estimated. 

 Paying tax: insurance companies, like other trading enterprises must pay 

corporation tax, value added tax, and capital gains tax (Diacon & Carter, 

2003). 

The focus of this research is on deciding a price and the strategies that leads to the 

optimum price for an insurance company. 
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2.10. Different Types of Insurance 
 

Any risk that can be quantified can potentially be insured. Specific kinds of risk 

that may give rise to claims are known as “perils”. An insurance policy will set out in 

details which perils are covered by the policy and which are not. The insurance market 

consists of two sectors (Datamonitor, 2006): 

 The non-life insurance sector, 

 The life insurance sector. 

The value of the market is showing in terms of gross premium incomes. In 2005 

the non-life sector accounts for the 42.4% market segmentation while the life insurance 

sector accounts for the remaining amount, 57.6%. The life insurance sector covers all life 

insurance products including annuities, which can be linked to retirement savings plans. 

Another classification of life insurance is temporary and permanent insurance. 

Temporary insurance provides for life insurance coverage for a specified term of years 

for a specified premium. Permanent life insurance is life insurance that remains in force 

(in-line) until the policy matures (pays out), unless the owner fails to pay the premium 

when due (the policy expires). The policy cannot be canceled by the insurer for any 

reason except fraud in the application, and that cancellation must occur within a period of 

time defined by law (usually two years). The non-life insurance sector consists of two 

segments (Datamonitor, 2007): 

 The accident and health segments, 

 The property and casualty insurance segments. 

Global non-life insurance market segmentation is 24.2% for accident and health 

and 75.8% for property and casualty (Datamonitor, 2005). 

Also there is a broader classification of insurance according to Rejda (2008). 

Insurance can be classified as either private or government insurance. 

 

 Private insurance 

o Life and health insurance 

o Property and liability (also called property and casualty) 
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 Personal line 

 Commercial line 

 Government insurance 

o Social insurance 

o Other government insurance 

 

Life insurance pays death benefits to designated beneficiaries when the insured 

dies. Property insurance indemnifies property owners against the loss or damage of real 

or personal property caused by various perils, such as fire, lightning, windstorm, or 

tornado. The various coverages by property and casualty insurance –nonlife insurance – 

can be grouped into two major categories: personal line and commercial line. 

Personal line refer to coverages that the real state and personal property of 

individuals and families or provide protection against legal liability. It includes: (a) 

private passenger auto insurance, (b) homeowners insurance, (c) personal umbrella 

liability insurance, and (d) boat owners insurance. 

Commercial line refers to property and casualty coverages for business firms, 

nonprofit organizations, and government agencies. Commercial lines include: (a) fire and 

allied lines insurance, (b) commercial multiple peril insurance, (c) general liability 

insurance, (d) workers compensation insurance, (e) commercial auto insurance, (f) 

accident and health insurance, (g) inland marine and ocean marine insurance 

professional, (h) liability insurance, (i) equipment breakdown insurance, (j) fidelity and 

surety bonds, (k) crime insurance, and (l) other miscellaneous insurance. 

Government insurance can be divided into social insurance and other government 

insurance. Social insurance programs are government insurance programs with certain 

characteristics and that distinguish them from other government insurance programs. 

These programs are financed entirely or in large part by mandatory contributions from 

employers, employees, or both and not primarily by the general revenues of government. 

Other government insurance programs do not have the distinguishing characteristics of 

social insurance programs and exist at both federal and state level. 
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2.11. Use of Mathematical and Statistical Methods in 
Pricing 

 

The use of modeling and statistics for the design and development of pricing 

strategy is prevalent in academia as well as the industry (Mirsa & Trivedi, 1997). There is 

no dearth of sophisticated and complex models developed in the area of pricing and 

marketing strategy and exhaustive research has been conducted in this area (Dobson & 

Kalish, 1998; Eliashberg & Jeuland, 1986; Kalyanaram & Winer, 1995). Ultimately, 

however, it is the intended beneficiary of such work, that is, the end user and manager, 

who must evaluate the usefulness of such models through their applicability to real world 

issues and problems. Unfortunately, while much of the modeling in this area of research 

offers significant insights into the theory and estimation of pricing frameworks, it is also 

somewhat complex and therefore difficult to implement in practice. As a result, whether 

due to the lack of appropriate software, the limitations on data availability, or the lack of 

sufficient information, such models have seen limited use in practice (Mirsa & Trivedi, 

1997). 

2.12. Pricing Models of Insurance Industry 

Few models in insurance literature have discussed how insurance premiums 

should be determined in a competitive market and how they respond to changes in the 

levels of premiums being offered by competitor companies (Daykin, Pentikainen & 

Personen, 1994; cited by Emms, Haberman & Savoulli, 2007). It is widely observed that 

for a number of years premium rates decline to a point where the market, on average, is 

underwriting at a considerable loss, followed by a reverse trend of large increases in 

premium rates to the point where the market is making a substantial profit. During these 

underwriting cycles, it is observed that individual insurance companies are following the 

market with their premium rates: declining when the market average premium rate 

declines and increasing when the market average premium rate increases (Cummins & 

Outreville, 1987).  

From  the  viewpoint  of  rational  product  pricing,  this  cyclical behavior  of  

premium  rates  is  peculiar.  It  raises  questions  as  to  what  the  market  was  
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attempting  to  achieve  by  such pricing or what  individual  insurers  were  attempting  

to  achieve  in following  the  market (Taylor, 1986). Now the question is that what is the 

optimal premium strategy for an individual insurance company and how is this related to 

the market (Emms, Haberman, & Savoulli, 2007). 

2.12.1. Premium Strategy I 
 

Taylor (1986) carried an attempt to investigate the appropriate response of an 

insurer to the movement of market average premium rates. In his model he assumed that 

the management objective of the insurer is to maximize the expected present value of 

wealth arising over a given finite time horizon. A key factor in this investigation was the 

time which would elapse before market average premiums were predicted to return to 

profitability. The problem of Taylors’ model was the projection of the market average 

premium rates over future years. The problem was approached as if such a projection 

could be made with certainty. Results obtained from this model are as below:  

When the market average premium rate fell below the break-even rate, the 

optimal strategy involved underwriting for significant profit margins which implied a 

complete withdrawal from the market as demand levels fell dramatically. On the other 

hand, when the market average premium rate was below the break-even rate, but was 

expected to rise and return to profitability in the near future, the optimal premium policy 

would lead to a rise in demand and hence a return to profitability when the market 

average premium rates would recover at the end of the time period. Taylor considered 

two different demand functions, the exponential demand function and a constant price 

elasticity demand function (Emms, Haberman, & Savoulli, 2007). 

Emms, Haberman & Savoulli (2007) have developed a model according to 

Taylor’s model. Despite Taylor which assumed the discrete time horizon, Emms et.al 

(2007) conducted a continuous time horizon. Also the focus of his model is on the first 

demand function -the exponential demand function- considered by Taylor (1986). 

It is assumed that the premium set by the insurer is a linear function of market 

average premium, and then the objective function for the range of values of  is 

calculated. In this model analytical expression is used for the calculation of the objective 
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function. Then the approximate maximum for this expression is found (Emms, 

Haberman, & Savoulli, 2007). 

           (1) 

The parameters in the model are described as below:     

: Volume of exposure at time t. 

: Break-even rate (per unit of exposure) at time t (i.e. risk premium plus expenses per 

unit of exposure). 

: Premium rate (per unit of exposure) charged by the insurer at time t. 

: Market average premium rate (per unit of exposure) charged by all the insurers in 

the market at time t. 

: Excess return on capital (return on capital − risk free rate) 

: The (subjective) intertemporal discount rate 

T: A finite time horizon 

W: insurer’s capital at time t 

This model adapts Taylor’s (1986) specification of the demand function to the 

continuous setting. Taylor (1986) defines the demand process by 

,         (2) 

Where ,  is the demand function in year . Adapting this to the continuous 

setting will result in the following equation: 

,         

Then: 

Δ 1 exp log 1  

Using a Taylor series expansion which is defined in Appendix A, the following 

expression can be obtained.  

Δ                                                                                   

log  ,             (3) 



42 
 

Where : , ,  

The wealth process  as the insurer’s capital at time t follows the stochastic 

process and defines as below: 

        (4) 

Where α is the excess return on capital (return on capital − risk free rate) required 

by the shareholders of the insurer whose strategy is under consideration. 

Equation (4) means that the wealth of an insurance company comes from two 

sources: First the wealth of the company which comes from the shareholders and is the 

cost of holding  in a small time interval,  and second the profit of the company. In the 

second term the break-even premium π is constant. Also the second term is derived from 

selling the underwritten insurances which is related to the amount of exposure, the break-

even price and the insurance company’s price. 

The objective is to determine the strategy which maximizes the expected total 

utility of wealth J over a finite time horizon T. For a given utility function (of wealth) 

,  the value function is defined as below: 

max  ,        (5)  

That is, as the maximization of the objective function, J over a choice of strategies p.  

The model considered two demand functions: the exponential demand function 

and the constant price elasticity demand function, but the first one is used for the 

formulation. Both of the demand functions are stated below: 

, exp        0   (6)  

,                         (7)  

Taylor (1986), defines the elasticity of demand by 
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So for the exponential demand function e  

P
 is obtained and for the constant 

price elasticity demand function e a. Therefore, for the same choice of parameter 

a, p p   e  and p p   e . In general, when p p, greater 

elasticity has a negative impact on terminal wealth, since demand falls more rapidly. The 

converse also applies, so when p p, greater elasticity has a positive impact on terminal 

wealth.  

Utility function takes the linear form in the assumption  

,            (8) 

Where  is the (subjective) intertemporal discount rate. 

Following Taylor (1986), it is assumed that underwriting at an average premium 

rate 20% higher than the market average will produce only 60% of the volume of the 

exposure which would be underwritten if underwriting were carried out at the market 

average. This is formulated by 

1.2 , 0.6  

Using this assumption, it is easy to estimate . So for the exponential demand 

function (6),  = 2.55 and for the constant price elasticity demand function (7),  = 2.80. 

Typical values for the remaining parameters are taken as the following: 

      A finite time horizon                     T = 10 years 

      Excess return on capital                = 0.06  

      Discount rate                                 = 0.06  

      A constant break-even premium   4   

      Initial wealth                                   (0) = 50 

      Initial exposure                              q (0) = 5 [q] 
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Where [q] denotes the units for the volume of exposure which will vary according 

to the type of insurance under consideration.  

In order to investigate the optimal premium, the strategy is to set the premium rate 

as a linear function of market average premium as stated in equation (1): 

 

Where  is a constant. For an exponential demand function (6), the demand 

process (3) can be integrated to obtain 

0  1           (9) 

Whereas the constant price elasticity demand function integrates to 

0          (10)  

For 1 both forms of the demand functions lead to the same exposure 

since log 1. This suggests that a similar qualitative strategy will arise for both 

parameterizations; hence, only the exponential demand function is considered. 

Quantitative wealth differences do arise, since for 0, (9) predicts a finite exposure 

while the constant price elasticity demand function predicts an infinite exposure. 

Substituting (9) into (4) gives 

exp 0 exp  0 exp 1  (11)    

The mean wealth is easily found by interchanging expectation and integration to obtain       

exp 0 exp 1 0 0  (12) 

Where it is used 

0   

Next taking the linear utility function (8) and again exchanging expectation and 

integration operators the following can be found 
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Figure  2-2:  The Objective Function  for Strategy I, for a Number of Initial Market Average 
Premiums 0  with 4 

Source: (Emms, Haberman, & Savoulli, 2007) 
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Figure  2-3: The Objective Function  for Strategy I, for a Number of Initial Market Average 
Premiums 0  with 6 

Source: (Emms, Haberman, & Savoulli, 2007) 

In order to obtain the value function V, J must be maximized with respect to k. 

The first order condition for a maximum of J is 

0.       (15) 
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Then each of the sentences in above equation must be calculated. Figure 2.4 with 

5 and other typical values, shows how each of the terms  varies as a function 

of  where the remaining numerical parameters are chosen as typical values discussed 

before. It appears that a dominant balance exists for 1 between  and . Balancing 

these terms, the approximate optimal strategy is 

           (16) 

Which is the ratio of the break-even premium to the initial market average 

premium. The optimal strategy is to set a premium which has an approximately constant 

mean equal to π for γ< 1. For γ> 1, numerical experiments suggest that there is no 

maximum objective function so that the optimal strategy is to set p = ∞. 

 

Figure  2-4: Plot of Terms Determining the Optimal  for Strategy I 

Source: (Emms, Haberman, & Savoulli, 2007) 

Consequently the optimal premium strategy has two modes depending on the 

model parameters: either set an infinite premium and accumulate wealth from the existing 

customer base or set the premium at just above break-even in order to maximize market 

exposure whilst at the same time making a profit. The existence of a finite optimal 

premium strategy for 1 arises from two competing forces: the desire to set as low a 
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premium as possible in order to gain new business, and the requirement to generate a 

profit by setting a high premium. In reality, an infinite premium rate will correspond to 

not selling insurance at all since no-one will buy insurance at such a price. For this 

second mode we note that it is optimal to sell insurance at just above break-even. We can 

determine by just how much the premium should be above the break-even level by 

formalizing the above approximation. Set 

1          (17) 

This is a non-dimensional quantity expressing how fast demand grows as we 

change the relative premium price i.e. it is inversely related to the elasticity of demand. In 

the exponential and constant price elasticity demand function, we saw that e has the 

positive relation with a, hence in the above equation  is inversely related to the elasticity 

of demand function. If  is defines as below 

~          (18) 

And substitute into (15) then Collecting together powers of  and neglecting 

exponentially small terms (which requires k < 1), it is obtained 

, 1         (19) 

So that the optimal premium price is 

0         (20) 

For ε 1, and   (Emms, Haberman, & Savoulli, 2007) 

2.12.2. Premium Strategy II 

An understanding of the preceding model is the prerequisite for this model. In the 

previous strategy the premium rate is a linear function of market average premium and 

break-even premium. A linear function of the form k p k π is used in practice for 

pricing a range of non-life insurance products. Incorporating this formulation for the 

model means that two parameters k  and k  must be optimized. In order to solve this 
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problem, the premium policy  is represented as a function of the break-even premium  

and the difference of the market average premium  and the break-even premium: 

           (21) 

So instead of optimization over two parameters, it will be optimized over the 

single parameter r.  

From the demand process (3) the following can be obtained 

0 ,         (22) 

The wealth equation (4) can now be written 

0 exp ,  

This can be integrated to give 

0
,

,      (23) 

Therefore the objective function is 

0  
,

 
,

 ,
   (24) 

 

Plots of the objective function J for a number of values of 0  are shown in 

Figure 2.5 for the exponential demand function (6). As for Strategy I, it is apparent that 

for 0 4 there is a maximum for . Furthermore, there are two modes for the 

optimal strategy:  ∞  0. 

An approximate expression can be found for the second mode using the same 

techniques as before. If α = β = 0 is set and an exponential demand function is assumed 

then it is easy to see that the root of ⁄ 0 is given approximately by the equation 

⁄

1
0 
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For 1 since this term is of order ⁄ . Expanding this expression yields a 

quadratic for  whose relevant root is 

1
 

 

 

Figure  2-5: The Objective Function  for Strategy II, for a Number of Initial Market Average 
Premiums 0  with 4 

Source: (Emms, Haberman, & Savoulli, 2007) 

The discriminant of this quadratic determines the mode of the optimal strategy. 

Substituting into (21) gives the optimal premium for the second mode as (Emms, 

Haberman, & Savoulli, 2007). 

0           (25) 
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2.13. Summary 

Some basic information about price and pricing, the objective of pricing, service –

in general- and specifically insurance service has been provided in this chapter. Also two 

models of insurance pricing were discussed in detail. Before simulating the models with 

data from the real world the research design needs to be clarified. This is provided in the 

next chapter. 
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Chapter Three 

Research Design 

 

3. Chapter Three: Research Design 

In the previous chapter the pertinent literature to this research project was 

reviewed. This chapter will cover the methodology being used in this research. For this 

purpose, first, the research approach is discussed. Second, research purpose is 

investigated. Third, research strategy is explored, and finally data collection is 

considered through this chapter. 

3.1. Framework of the Research 
 

Exploring literature, we found that pricing is one of the important issues in 

marketing. According to statistics in section 2.1 which highlights the growing market and 
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importance of insurance industry, specifically in the field of auto property coverage, we 

decided to conduct the research in this area at the mentioned specific field. Hence an 

exploratory case study in Iran’s Central Insurance Company was conducted to help us to 

be more familiar with insurance circumstances in Iran’s market. As a result, the problem 

was clearly defined which had local relevance: what is the optimal premium strategy for 

an individual insurance company and how is this related to the market. For this purpose a 

review in recent theories was done to find the pricing models of non-life insurance. After 

that, an explanatory case study was done and models were discussed with experts in the 

selected insurance companies to find out what characteristics do the models lack in order 

to be more compatible with current context of insurance market in Iran. This step will be 

discussed in detail in the next chapter.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  3-1: Framework of the Research 

 

Exploring Literature

Initial Exploration through Iran’s Central Insurance Company 

Problem

Review on Insurance Pricing Models 

Explanatory Case Study (Experts’ Opinions)  

Modifying the Model 

Data Collection 

Models Based on Literature Modified Models 

Comparison 

Conclusion 
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Mathematical modeling was used for revising the models based on the experts’ 

opinions in the next step. After that data was collected via semi-structured interviews and 

secondary data. Models based on literature and modified models were simulated via 

Matlab Program and the results were compared. The steps of this process have been 

demonstrated in Figure 3.1. 

3.2. Research Approach 
 

This section focuses on the way that the main issue of the research is going to be 

addressed. The selection of which research approach is appropriate in a given study 

should be based upon the problem of interest, resources available, and the skills and 

training of the researcher. The research approach can be Quantitative or Qualitative, 

Deductive or Inductive. 

3.2.1. Quantitative Vs Qualitative Approach 
 

When conducting research, there are two different approaches to consider: 

Quantitative and Qualitative. Quantitative research methods usually involve large 

randomized samples, more application of statistical, and few applications of cases 

demonstrating findings. The objective of quantitative research is to determine the 

relationship between one thing (an independent variable) and another (a dependent 

variable) in a population. Further, quantitative methods are often used within natural 

science, and the aim is usually explanatory to explain causal relationships, to facilitate 

generalization, and also to predict the future. Qualitative research methods focus on 

providing a complete picture of the situation with the aim of increasing the understanding 

of social processes and interrelations. It is defined as a research to explore and understand 

the opinions and strive for in-depth understanding of different kind of findings in library 

research (Cooper & Schindler, 2003). 

Quantitative research is suitable for measuring both attitudes and behavior. This 

kind of research can be used to create models that predict whether or not someone holds a 

particular opinion or would act in a certain way based on an observable characteristic. 
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Also this research techniques search for quantify data by applying some form of 

statistical analysis (Malhotra, 2006). 

According to the aforementioned criterions this research has both qualitative and 

quantitative approach. The aim of this research is to find the most suitable model for 

pricing the insurance premium. In this way we must run the two models of insurance 

pricing found from literature with real data and compare the results with the real world. 

Also the models will be modified by considering additional parameters which are not 

considered in the two theories and again compare the results with the real world. This 

research will use the statistical and mathematical methods and will demonstrate the use of 

added parameters in the models, (the relationship between the price and the parameters, 

or specifically the relationship between the added parameters and the gained profit of 

insurance companies). Insurance companies can also use these models for predicting their 

prices in upcoming years. These characteristics are completely relevant to quantitative 

approach. On the other hand prior to the mentioned actions, sample sizes used for this 

research are small and the models must be discussed with experts in order to make the 

model more compatible with the context of insurance market in Iran. This will be done 

via interviews with experts which is one of the qualitative techniques. 

3.2.2. Deductive Vs Inductive Approach 
 

Research projects involve the use of theory. The extent to which the theory is 

comprehensible at the beginning of the research raises an important question concerning 

the design of the research project. This is whether the research should use the deductive 

approach, where a theory and hypothesis (or hypotheses) are developed and a research 

strategy is designed to test the hypothesis using quantitative data, or the inductive 

approach, where the data (usually qualitative) are collected and the theory is developed as 

a result of data analysis. In the inductive approach the production of theory would follow 

data rather than vice versa in the deductive approach (Saunders, Lewis, & Thornhill, 

2000). 

Deciding what research approach to adopt, the researcher must consider a number 

of criteria.  The most important of the criteria is the nature of the research topic. A topic 
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on which there is a lot of literature, from which a theoretical framework can be defined, 

lends itself more readily to the deductive approach. On the other hand when a research 

topic is somehow new and there is little existing literature on it, the inductive approach is 

more pertinent. The second important criterion is the time available for the research. 

Deductive researches can be quicker to conduct, while inductive researches can be much 

more protracted. The last criterion is the involved risk. The inductive research approach 

involves the risk that no useful data pattern will emerge, while the deductive approach 

can be a lower-risk strategy (Creswell, 1994; cited by Saunders et. al, 2000). 

Furthermore, for the deductive approach the researcher is independence of what is being 

researched, while the inductive approach the researcher is part of the research project 

(Saunders, Lewis, & Thornhill, 2000). 

According to aforementioned criterions, and comparing them with the aspects of 

this research project, deductive research approach seems to be more appropriate. In this 

research project; first, theories (model) are existed and conclusion is drawn from theories; 

secondly, time available for the study is limited; thirdly, the model is tested collecting 

mostly quantitative data, and finally, no great risk is involved that all of which implies 

that the deductive research approach is more pertinent. 

3.3. Research Purpose 
 

According to Malhotra (2006) the research design may be broadly classified as 

exploratory or conclusive. Conclusive research may be either descriptive or casual. 

Exploratory research is a type of research design that has as its primary objective 

the provision of insights into and comprehension of the problem situation confronting the 

researcher. In this kind of research, the sample selected is small and nonrepresentative; 

the primary data are qualitative in nature and are analyzed accordingly. So the findings of 

the exploratory research should be regarded tentative or as input to further research. In 

exploratory research, once the new idea or insight is discovered, they may redirect their 

exploration in that direction (Malhotra, 2006). 
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Exploratory studies tend toward loose structures with the objective of discovering 

future research tasks. The objectives of exploration may be accomplished with different 

techniques, but the reliance is more heavily on qualitative techniques. Several qualitative 

approaches, such as in-depth interviewing, case studies, elite or expert interviewing, 

document analysis and etc., are adaptable for exploratory studies (Cooper & Schindler, 

2003). 

Conclusive research is typically more formal and structured than exploratory 

research and is based on large samples, and the data obtained are subjected to quantitative 

analysis. The findings are considered to be conclusive in nature in that they are used as 

input into managerial decision making (Malhotra, 2006). 

Descriptive research, as the name implies, tends to describe something. A major 

difference between exploratory and descriptive research is that descriptive research is 

characterized by the prior formulation of specific hypotheses, thus the information 

needed is clearly defined (Malhotra, 2006). 

Casual research is used to obtain evidence of cause-and-effect (casual) 

relationships. The assumptions may not be justifiable, and the validity of the casual 

relationships should be examined via formal research. As descriptive research, casual 

research requires a planned and structured design. Descriptive research can determine the 

degree of association between variables but it is not pertinent for studying the casual 

relationships. Such examination requires casual design in which the casual or 

independent variables are manipulated in a relatively controlled environment (Malhotra, 

2006). The main difference between descriptive and casual researches lies in their 

objectives. If the research is concerned with finding out who, what, where, when, or how 

much, then the study is descriptive, and If it is concerned with learning of why - that is, 

how one variable produces changes in another – it is explanatory (Cooper & Schindler, 

2003). 

Another classification which is most often used is the three-fold one of 

exploratory, descriptive, and explanatory (Saunders, Lewis, & Thornhill, 2000). In this 

classification, descriptive and explanatory are not grouped under the unit name of 
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conclusive. Moreover, in this definition, explanatory research refers to casual research in 

the definition by Malhotra. Also the Malhotra (2006) comparison of these three kinds of 

research designs is provided in Table 3.1. 

These approaches do not exist in isolation and therefore can be mixed and 

matched. There are two major advantages to employing multi-methods in the same study. 

First, different methods can be used for different purposes in a study. This would give the 

researcher a confidence that he is addressing the most important issues. Second it enables 

triangulation to take place. This refers to the use of different data collection methods 

within one study in order to ensure that the data are telling the researcher what he thinks 

they are telling him (Malhotra, 2006). 

Table  3-1: Types of Research Design 

 Exploratory Descriptive Casual 

(Explanatory) 

Objective Discover ideas and 

insights. 

Describe market 

characteristics of 

functions. 

Determine cause and 

effect relationships. 

Characteristics Flexible 

Versatile 

Often the front end of   

research design. 

Marked by the prior   

formulation of 

specific hypotheses. 

Preplanned and 

structured design. 

Manipulation of one 

or more independent 

variables. 

Control of other 

mediating variables. 

Methods Expert surveys 

Pilot surveys 

Secondary data 

(analyzed 

qualitatively) 

Qualitative research 

Secondary data 

(analyzed 

quantitatively) 

Surveys 

Panels 

Observational and 

other data 

Experiments 

Source: (Malhotra, 2006) 

This research project has both exploratory and explanatory phase. Because the 

objective is to design a model for pricing the insurance service that best describes the 

characteristics of Iran’s context, and due to the somehow vague area of investigation in 
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this thesis, an exploratory phase seems essential. The reliance of this exploratory study is 

on qualitative techniques, in-depth interviews with experts. This phase starts with an 

initial exploration of secondary literature and the next step seeks initial information from 

Iran’s Central Insurance Company in the field of auto property coverage insurance. At the 

end of this phase the problem is clearly defined, the literature is reviewed extensively and 

pricing models of non-life insurance are extracted. After that the explanatory phase is 

planned. The reliance of this phase is on semi-structured interviews with insurance 

experts in the field of auto property coverage from the selected cases to find out what 

characteristics do the models lack in order to be more compatible with current context of 

insurance market in Iran. Also an attempt is taken to answer how the above 

characteristics can be considered in the selected models. This has a highly relevance to 

explanatory research. The outcome of this phase is the parameters that must be 

considered in the models in order to make them more compatible with Iran’s market. 

After that the mentioned models are modified through deep thinking and mathematical 

analysis. Then they are applied for the selected cases and results are analyzed via Matlab 

program 

3.4. Research Strategy 
 

The research strategy is a general plan of how a researcher will to answer the 

research questions that he set. The research design contains clear objectives derived from 

the research questions, specifies the sources from which the researcher tends to collect 

data and the consideration of the constraints. Six most common used research strategies 

are experiment, survey, case study, grounded theory, ethnography, and action research 

(Saunders, Lewis, & Thornhill, 2000). 

Experiment is a classical form of research that owes much to the natural sciences, 

although it features strongly in much social science research, particularly psychology. It 

involves the definition of a theoretical hypothesis, the selection of samples of individuals 

from known populations, allocation of samples to different experimental conditions, 

introduction of planned change on one or more of the variables, measurement on a small 

number of variables, and control of other variables. 
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Survey is a popular and common strategy in business and management research. It 

allows the collection of a large amount of data from a sizeable population in a highly 

economical way. Based most often on a questionnaire, these data are standardized 

allowing easy comparison. 

Case study is the development of detailed, intensive knowledge about a single 

case, or a small number of related cases. This strategy will be of particular interest if the 

researcher wish to gain a rich understanding of the context of the research and the 

processes being enacted. This approach has a considerable ability to answer the question 

why, what and how. Data collection methods employed may be various, such as 

questionnaires, interviews, observation, and documentary analysis. Case study can be 

very worthwhile way of exploring existing theory. In addition a simple well-constructed 

case study can enable the researcher to challenge an existing theory and also provide a 

source of new hypotheses. 

Grounded theory is often thought of as a combination of induction and deduction. 

Data collection starts without the formation of an initial theoretical framework. Theory is 

developed from data generated by a series of observations. These data lead to the 

generation of predictions that are then tested in future observations. 

Ethnography emanates from the fields of anthropology. The purpose is to 

interpret the social world the research subjects inhabit in the way in which they interpret 

it. It is very time consuming and takes place over an extended time period. The research 

process needs to be flexible and responsive to change since the researcher will constantly 

be developing new patterns of thoughts about what is being observed. 

Action research has three common themes within the literature. The first focuses 

on and emphasis the purpose of the research. The second related to the involvement of 

practitioners in the research and in particular a close collaboration between practitioners 

and researchers. The final theme suggests that the action research should have 

implications beyond the immediate project, in other words it must be clear that the results 

could inform other contexts (Saunders, Lewis, & Thornhill, 2000). 
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The most common classification of research strategies is also recognized by Yin 

(1994) which is shown in Table 3.2. There are three conditions that distinguish the 

different research strategies (Yin, 1994): 

1. The type of research questions 

2. The extent of control a researcher has over actual behavioral events 

3. The degree of focus on contemporary as opposed to historical events. 

Table  3-2: Types of Research Strategy 

Strategy Form of Research 

Question 

Requires Control over 

the Behavioral Events 

Focus on 

Contemporary Event 

Experiment How, Why Yes Yes 

Survey Who, What, Where, 

How many, How much 

No Yes 

Archival 

Analysis 

Who, What, Where, 

How many, How much 

No Yes/No 

History How, Why No No 

Case study How, Why No Yes 

Source: (Yin, 1994) 

The way insurance companies set their premium rate differ from each other 

substantially. In order to be able to make use of these mathematical models, one must 

have a fundamental understanding regarding the characteristics of the target market. 

Since in reality, many other factors may influence on the optimum underwriting premium 

and the behavior of the market is rather complicated, these models are not explicitly used 

and insurers still prefer to use their common sense and past experiences to assign the 

premium rates. Since the focus of this research is on a contemporary event, and the 

researcher has no control over behavioral data, case study seems to fit the objectives of 

this project that makes a detailed, intensive contextual knowledge about the case of 

insurance industry and in particular Iran and Asia Insurance Companies. In this research 

project, since the methods of pricing the insurance in Iran are vague, a limited exploration 

was done and the problem was clearly identified. After that two models of pricing 

strategies were extracted from literature. These are related to exploratory case study. 

Then models were discussed with insurance experts in the selected cases to find out the 
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relevant parameters in Iran’s context that are not considered in the models. Then the 

models were modified based on the experts’ opinions. These are related to explanatory 

case study and mathematical modeling. 

3.4. Data Collection 
 

Most research questions are answered using some combination of secondary and 

primary data (Saunders, Lewis, & Thornhill, 2000), and this research is the same. Data 

collection in this research project consists of five stages; during the first stage an 

exploratory case study was done and the area of investigation and problem was clarified 

via discussion with some employees in Iran’s Central Insurance Company, during the 

second stage, secondary literature were used for extracting the models of pricing the 

insurance service, during the third stage, semi-structured interviews were conducted with 

experts in the field of auto property coverage to find the important parameters affected on 

pricing the insurance service which were not considered in the academic models. During 

the fourth stage, primary data through semi-structured interviews were collected to make 

the model complete and valid, and during the fifth stage, secondary data were obtained to 

be used via Matlab program to find out the results. The first stage was explained in 

section 1.1. The second stage was explored thoroughly through chapter two, the third and 

fourth stage will be investigated in sections 4.2.1 and 4.2.2 respectively, and the  fifth 

stage will be described more in section 3.4.5. 

3.4.1. Semi-structured Interviews for Collecting Primary Data 
and Validating the models with Experts 

 

An interview is a purposeful discussion between two or more people (Kahn and 

Cannell, 1957; cited by Saunders et. al, 2000). The use of interviews can help the 

researcher to gather valid and reliable data that are relevant to research questions and 

objectives. Interviews may be categorized as one of the below (Saunders, Lewis, & 

Thornhill, 2000). 

 Structured interviews   

 Semi-structured interviews  
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 Unstructured interviews 

Structured interviews use questionnaires based on a predetermined and 

standardized or identical set of questions are used. As each type of interview has a 

different purpose, structures or standardized interviews can be used in survey research to 

gather data (Saunders, Lewis, & Thornhill, 2000). 

By comparison, semi-structured and unstructured interviews are non-

standardized. In semi-structured interviews, the researcher will have a list of themes and 

questions to be covered although this may vary from interview to interview. This means 

that the researcher may omit some questions in particular interviews, given the specific 

organizational context which is encountered in relation to the research topic (Saunders, 

Lewis, & Thornhill, 2000). 

Unstructured or in-depth interviews are informal and would be used to explore in 

depth a general area of interest. There is no predetermined list of questions to work 

through in this situation, although there should be a clear idea about the aspects which 

should be explored. The interviewee is given the opportunity to talk freely about events, 

behavior and beliefs in relation to the topic area (Saunders, Lewis, & Thornhill, 2000). 

Table  3-3: Types of Interviews 

 Exploratory Descriptive Explanatory 

Structured  XX X 

Semi-structured X  XX 

In-depth XX   

Source: (Saunders, Lewis, & Thornhill, 2000). 

The last two mentioned types of interviews, semi-structured and unstructured 

interviews, also provide the researcher with the opportunity to probe answers, where he 

or she wants the interviewees to explain, or build on their responses. A semi-structured or 

unstructured interview will undoubtedly be the most advantageous approach to attempt to 

obtain data where the questions are either complex or open-ended, or where the order and 

logic of questioning may need to be varied (Saunders, Lewis, & Thornhill, 2000). 
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Different types of interviews can be used in each of the main research categories 

as shown in Table 3.3 (Saunders, Lewis, & Thornhill, 2000). 

 

 

 

 

 

 

                                                                             

          
Figure  3-2:  Qualitative Interviews 

Source: (Saunders, Lewis, & Thornhill, 2000). 

The type of interviews related to the form of interaction that is established 

between the researcher and those who participate in this process may be differentiated. 

These types of interviews are summarized at the Figure 3.2. (Saunders, Lewis, & 

Thornhill, 2000). 

As it was mentioned earlier, the first phase of this research project is exploratory. 

According to Table 3.3, and the aforementioned criterions of exploratory study, in-depth 

interviews seem pertinent for this phase. Hence, limited exploratory case study was done 

via in-depth interviews in Iran’s Central Insurance Company with insurance employees 

and as a result, the problem was clearly defined and the area of investigation was 

obviated. This research project also has an explanatory phase for which semi-structured 

interviews are the most suitable one. Explanatory case study was done via semi-

structured interviews with insurance experts to make the models valid and find the 

negligence parameters that must be considered for Iran’s context. Also semi-structured 

interviews were conducted with insurance experts for collecting primary data based on 

the time/expertise/ and experience of interviewees. 
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3.4.2. Sampling 
 

For many research questions and objectives it will be impossible to collect or to 

analyze all the data available owing to restrictions of time, money, and often access. 

Sampling techniques provide a range of methods that enable the researcher to reduce the 

amount of data needed to collect by considering only data from a sub-group rather than 

all possible cases ort elements. The sampling techniques available can be divided into 

two types: 

 Probability or representative sampling;  

 Non-probability or judgmental sampling. 

With probability samples the chance, or probability, of each case being selected 

from the population is known and is usually equal for all cases. This means that it is 

possible to answer research questions and to achieve objectives that require the researcher 

to estimate statistically  the characteristics of the population from the sample. 

Consequently, probability sampling is often associated with survey and to a lesser extent 

experiment research (Saunders, Lewis, & Thornhill, 2000). 

For non-probability samples, the probability of each case being selected from the 

total population is not known and it is impossible to answer research questions or to 

address objectives that require the researcher to make statistical inferences about the 

characteristics of the population. The researcher may still be able to generalize from non-

probability samples about the population, but not on statistical grounds (Saunders, Lewis, 

& Thornhill, 2000). Figure 3.3 demonstrates different probability and non-probability 

sampling techniques. 

Non-probability sampling provides a range of alternative techniques based on the 

researcher's subjective judgment. At one end of this range is quota sampling, like 

probability samples, tries to represent the total population. Quota sampling has similar 

requirements for sample size and as probabilistic sampling techniques. At the other end, 

are techniques based on the need to obtain a sample as quickly as possible where the 

researcher has little control over the content and there is no attempt to obtain a 
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representative sample. These include convenience and self-selection sampling techniques. 

Purposive sampling and snowball sampling techniques lie between these extremes. For 

these techniques the issue of sample size is ambiguous. Unlike quota and probability 

samples, there are no rules. Rather it depends on the research question(s) and objectives; 

in particular what the researcher needs to find out, what will be useful, what will have 

credibility and what can be done within the available resources (Patton, 1990; cited by 

Saunders, 2000). 

 

 

 

 

 

 

 

 

 

 

 

Figure  3-3: Types of Sampling Technique 

Source: (Saunders, Lewis, & Thornhill, 2000) 

Quota sampling is entirely non-random and is normally used for interview 

surveys. It is based on the premise that the researcher’s sample will represent the 

population as the variability in the sample for various quota variables is the same as that 

in the population. Quota sampling is therefore a type of stratified sample in which 

selection of cases within strata is entirely non-random (Barnett 1991; cited by Saunders, 

2000). 

Purposive or judgmental sampling enables the researcher to use his or her 

judgment to select cases that will best enable him or her to answer research question(s) 
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and to meet the researcher’s objectives. This form of sample is often used when working 

with very small samples such as in case study research and when it is wished to select 

cases that are particularly informative. Such samples, cannot, however, be considered to 

be statistically representative of the total population (Saunders, Lewis, & Thornhill, 

2000). 

Snowball sampling is commonly used when it is difficult to identify members of 

the desired population. The researcher therefore needs to make contact with one or two 

cases in the population, ask these cases to identify further cases and ask these new cases 

to identify further new cases (Saunders, Lewis, & Thornhill, 2000). 

Self-selection sampling occurs when the researcher allows a case, usually an 

individual, to identify their desire to take part in the research (Saunders, Lewis, & 

Thornhill, 2000). 

Convenience sampling involves selecting those cases that are easiest to obtain for 

the sample. The sample selection process is continued until the required sample size had 

been reached. Although this technique of sampling is widely used it is prone to bias and 

influences that are beyond the researcher's control as the cases only appear in the sample 

because of the ease of obtaining them (Saunders, Lewis, & Thornhill, 2000). 

Since, the research strategy of this research project is case study, non-probability 

sampling seems appropriate and among different non-probability sampling techniques, 

due to the fact that not all insurance experts assisted to conduct interviews and reveal the 

somehow confidential data, and the access to the large amount of samples was 

impossible, the convenience sampling seems to be more appropriate for the purpose of 

this research. Two insurance companies in the field of auto property coverage insurance, 

(Iran Insurance Company and Asia Insurance Company) assisted to conduct interviews 

and accepted to present their secondary data. Also as it is obvious in the Figures 3.4, 

these insurance companies have a large amount of market share (the number of 

underwritten insurance policies) in the field of auto property coverage insurance in some 

selected years. 



 

Source:
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Regarding generalisability, Saunders (2000) argued that generalisability is the 

extent to which the research results are generalisable, that is the findings may be equally 

applicable to other research settings, such as other organizations. In such cases the 

purpose of the research will not be to produce a theory which is generalisable to all 

populations. The task of the researcher is to explain what is going on in the researcher’s 

particular settings. It may be that the researcher wants to test the robustness of the 

conclusions by exposing them to other research settings in a follow-up studies. 

Qualitative research using semi-structured or unstructured interviews will not be able to 

make generalizations about the entire population where this is based on a small and 

unrepresentative number of cases (Saunders, Lewis, & Thornhill, 2000). The above 

mentioned characteristics are the situation in a research like this one. In this research the 

objective is to modify the model in order to make it more applicable in the context of 

insurance in Iran. Also the limited number of cases and interviews support the validity of 

the research and advocate that the results cannot be generalized. 

3.4.4. Reliability 
 

Reliability or external validity means that if the test is repeated under similar 

condition, to what extent the findings are similar and reliable. A measure is reliable to the 

degree that is supply consistent results (Cooper & Schindler, 2003). Findings from using 

non-standardized research methods are not necessarily intended to be repeatable since 

they reflect reality at the time they were collected, in a situation which may be subject to 

change. The assumption behind this type of research is that the circumstances to be 

explored are complex and dynamic. The value of using this non-standardized approach is 

derived from the flexibility that the researcher may use to explore the complexity of the 

topic. Therefore, these types of research, if replicated by other researchers, would not be 

realistic or feasible without undermining the strength of the research (Saunders, Lewis, & 

Thornhill, 2000). Hence, because the objective of this research is to make the model more 

adaptable to the current context, if replicated by the others, this research could not 

preserve its strengths. 
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3.4.5. Collecting Secondary Data 
 

Most research questions are answered using some combination of secondary and 

primary data. Secondary data include both quantitative and qualitative data and can be 

used in both descriptive and explanatory research. Three main sub-groups of secondary 

data are defined as: documentary data, survey-based data and those compiled from 

multiple sources (Saunders, Lewis, & Thornhill, 2000). This classification is 

demonstrated in the Figure 3.5. 

Documentary secondary data are often used in research projects that also use 

primary data collection methods. However they are almost used on their own or with 

other sources of secondary data. Written documents can be notices, correspondence; 

minutes of meetings, books, journals, magazine articles and etc (Bryman, 1989; cited by 

Saunders et. al, 2000). On the other hand examples of non-written documents are video 

recordings, pictures, films and television programs (Robson, 1993; cited by Saunders et. 

al, 2000). 

 

 

 

 

 

Figure  3-5: Types of Secondary Data 

Source: (Saunders, Lewis, & Thornhill, 2000) 

Multiple-source secondary data can be based entirely on documentary or on 

survey data or can be amalgam of the two. The key factor is that different data sets have 

been combined to form another data set prior to the researchers accessing the data. One 

method of compilation is to extract and combine selected comparable variables from a 

number of surveys or from the same survey that has been repeated a number of times to 

provide a time-series of data. Other ways of obtaining time-series data are to use a series 

of company documents to create the related longitudinal secondary data set. The 
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examples of time-series are industry statistics and reports, government publications, and 

etc. Secondary data from different sources can also be combines if they have the same 

geographical basis to form area-based data sets. Such data sets usually draw together 

quantifiable information and statistics and are commonly produces by governments for 

their country (Saunders, Lewis, & Thornhill, 2000). 

Survey-based secondary data refers usually to data collected by questionnaires 

which have already been analyzed for their original purpose. These data will have been 

collected through censuses surveys, continuous/regular surveys or ad hoc surveys. 

Censuses are usually carried out by governments and are unique, because participation is 

obligatory. Continuous and regular surveys are those, excluding censuses, which are 

repeated over time. They include surveys where data are collected throughout the year. 

Ad hoc surveys include data from questionnaires that have been undertaken by 

independent researchers as well as surveys undertaken by organizations and governments 

(Saunders, Lewis, & Thornhill, 2000). 

Data used in this research is documentary /written material secondary data. For 

the purpose of this research data sets for 8 years (from 1378-1385) were requested from 

managers in Iran and Asia Insurance Companies. This part of data which were initial 

wealth of the insurance companies, total expenses (break-even rates), market average 

premiums, and volume of exposures, were requested from the insurance managers, and 

the other part, which was the amount of excess return on capital and discount rate were 

gathered from the IFS website (Industrial and Financial Systems). 

3.5. Summary 
 

Research approach, research purpose, research strategy, and data collection have 

been clarified and discussed in detail in this chapter. In the next chapter the models will 

be simulated with real data and the results will be analyzed. 
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Chapter Four 

Analysis and Results 

 

4. Chapter Four: Analysis and Results 

As mentioned in the previous chapter, this research project includes semi-

structured interviews for validating models extracted from literature, and also model 

simulations via Matlab program. In the upcoming sections first the models are run to 

show that the extracted plots are the same as ones by the author, then data obtained from 

the interviews are presented, and finally the results of the original models' simulation 

with real world data and also the results of the modified models' simulation are provided. 
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4.1. Numerical Solutions for Premium Strategies 

In this section first the numerical solution for the first model –Premium Strategy 

I- is provided. The Matlab codes for this section are also attached in the appendixes. The 

plots extracted from Matlab program are the same as ones that the author has mentioned 

which validates the correctness of the numerical solution program. The same process is 

done for the second model which is the Premium strategy II. 

4.1.1. Numerical Solution for Premium Strategy I 
 

Deriving the premium rate for this model, the objective function , equation 14 in 

section 2.12.1 has been optimized over parameter . Then the optimum  can be used in 

equation (1) in section 2.12.1 to calculate the price of the related insurance service. The 

related plots are demonstrated in Figures 4.1 and 4.2. 

Figure 4.1 shows plots of J against k for different values of p 0  using the typical 

values of parameters discussed before and π 4. For approximately p  π there is a 

global maximum value for J which appears to gives an optimal strategy k  π
, 

equation (16) in section 2.12.1. Another numerical simulation is shown in Figure 4.2 

using typical values of parameters discussed and 6 and is consistent with this 

hypothesis. For example, if 0 8  then   , which is just below the maximum at 

0.8  in Figure 4.2 (b). For 0  much larger than the break-even premium, such a 

strategy leads to significant exposure, which generates very large values for V as shown 

in Figure above 4.1 (b). These figures are the same as the author’s figures in section 

2.12.1 which validates the accuracy of the program written by Matlab. The developed 

Matlab codes for this section can be found in Appendix B. 
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Figure  4-1: The objective function J, Strategy I, for a number of initial market average premiums 0  and 
 π 4 
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Figure  4-2: The objective function J, Strategy I, for a number of initial market average premiums 0  and 
π 6 

4.1.2. Numerical Solution for Premium Strategy II 
 

Deriving the premium rate for this model, the objective function , equation (24) 

in section 2.12.2 has been optimized over parameter . Then the optimum  can be used 

in equation (21) in section 2.12.2 to calculate the price of the related insurance service. 

The related plots are demonstrated in Figure 4.3. 
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Plots of the objective function J for a number of values of p 0  are shown in 

Figure 4.3 using typical values of parameters discussed with 4. It is apparent that for 

p 0 π 4 there is a maximum for J. These figures are the same as the author’s 

figures in section 2.12.2 which validates the accuracy of the program which is written via 

Matlab. The developed Matlab codes for this section can be found in Appendix C. 

4.2. Explanatory Study via Semi-structured Interviews 
 

In this section the result of the explanatory case study via interviews are 

demonstrated. Interviews conducted with some insurance experts in the field of auto 

property coverage in order to make the models more compatible with Iran’s insurance 

industry context. Also one of the parameters in the aforementioned models must be 

calculated qualitatively, and the management decision and insight for this parameter 

plays a key role for model simulation with Iran’s market data, hence, during these 

interviews an attempt was done to find the value of the mentioned parameter. These two 

sections are explained more in the subsequent subsections. 

4.2.1. Models’ Validation 
 

In order to have more close estimates of the models with real world data, semi-

structured interviews were conducted with insurance experts in the field of auto property 

coverage. Due to the fact that not every expert in various insurance companies willed to 

cooperate, and due to the nature of the information needed that are somehow confidential, 

we only could interview with two insurance experts from Iran and Asia Insurance 

Companies. 

In these interviews we requested them to talk about the way that insurance 

companies set their premium prices in Iran. Also the models were discussed with these 

experts in order to find out that if there is any neglected important parameter in Iran’s 

context that affects the premium prices and how can the parameter be considered in the 

model. Below are the summary and key points of the interviews with these two experts.  
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Iran’s Company insurance expert had BS.c in Insurance from Allameh Tabatabaie 

University and had 15 years of work experience in this field. He propounded the 

following points: 

 Currently, in Iran no mathematical and statistical models are used for 

setting the premium price of insurance service, particularly in the field of 

auto property coverage insurance. 

 Setting the insurance premium in Iran’s market is somehow conceptual. 

 Central Insurance Company of Iran, which has a function of controlling 

and organizing the insurance companies in the market, sets a minimum 

rate for all of the insurance companies based on the automobile criterions 

and the type of usage. This rate is subject to change for every 10 million 

Rials of the value of the automobile. Then this rate will be multiplied by 

the value of the automobile for every 10 million Rials range, and after 

summation, the final rate will be revealed. 

 Insurance companies cannot set their rates below the approved rate of 

Central Insurance Company of Iran. 

 In the models extracted from literature, the consideration of  (break-

even) and  (market average premium) demonstrates the cost-based and 

competitive-based approaches of pricing respectively. 

 Iran’s insurance market condition is competitive due to the great amount 

of insurance companies, hence considering the competitive-based 

approach, in addition to the cost-based one seems reasonable. 

 Inflation rate has an indirect effect on setting the premium price. 

 Due to the fluctuations of inflation rate, the automobile value differs in 

each year, and this can affect the premium price. This is considered where 

the approved rate of Central Insurance Company of Iran is multiplied by 

the value of the automobile. 

Asia’s Company insurance expert had MS.c in Insurance from Allameh 

Tabatabaie University and had 12 years of work experience in this field. He put forward 

the following points: 
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 In the current Iran’s context, premium rate is set based on the previous 

trend; hence no specific mathematical model is used for this purpose. 

 In many types of insurance, as well as the auto property coverage, the 

price is set based on the minimum approved rate by the Central Insurance 

Company of Iran (by the procedure mentioned in the previous interview). 

 One of the characteristics of Iran’s economy is the inflation rate and the 

conspicuous changes of this rate during the last 10 years from about 

23.3% in 1375 to 11.4% in 1380 and to 18.4% in 1386. 

 The buying power of every individual is negatively related with the 

inflation rate. In other words, the more the amount of inflation rate, the 

less every individual can buy. 

 In the extracted models from literature, the parameters  and  are the 

ones that inflation is part of their nature in Iran’s fluctuated economy, and 

they remained constant in these models. This is due to the fact that  is 

related to the expenses and indemnities for each automobile, and the price 

of the automobile pieces and spare parts are subject to change because of 

inflation. In the confirmation of the expert’s point, the increasing trend of 

 is obvious in Figure 4.4 for two selected insurance companies. Also 

 which is the average premium of the market is affected by the inflation 

rate, because it is inherently affected by the expenses; so results from the 

model simulation with these constant parameters will have too much error 

and will not reveal the current situation of Iran's insurance market. 

According to the mentioned points from the interviews, inflation rate is an 

imperative parameter in setting the automobile insurance premium price in Iran’s market 

that the negligence of the consideration of it will vary the results undoubtedly; Hence a 

modification is be done in the models by considering the inflation rate to make the 

models more in agreement with Iran’s context. Due to the fact that inflation reveals itself 

in  and  , these parameters were considered dynamic instead of constant in the models. 
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premium rate 10% higher than the market average. Having this amount, the value of  

can easily be calculated using the above mentioned demand function. 

According to an expert from Iran Insurance Company, underwriting at an average 

premium rate 10% higher than the market average will produce about 87% to 90% of the 

volume of the exposure. This is formulated by 

1.1 , 0.87        0.87
1.1

  

   0.87 exp  0.1         1.394 

And, 

1.1 , 0.9          0.9
1.1

   

   0.9 exp  0.1         1.053 

As it is obvious above, the amount of  is calculated for both 87% and 90%. Due 

to the fact that a single value of  is needed for the model, the average of the two 

calculated values had been used which is 1.2225. 

Also an expert from Asia Insurance Company propounded that underwriting at an 

average premium rate 10% higher than the market average will produce about 91% to 

93% of the volume of the exposure. Doing the same procedure as above we will come up 

to 

1.1 , 0.91     0.943 

And, 

1.1 , 0.93     0.725 

Considering that only a single value of  is needed, the average of the above 

values is useful, hence for Asia Insurance Company the value of  would be 0.834 in the 

models. 

4.3. Original Models’ Simulation 
 

Two models are extracted from the literature, which propose two methods for 

pricing the non-life insurance service. Matlab codes for both of the models from literature 
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are written, which are provided in the appendixes. Also the models are simulated with 

data from real world. Results of the Matlab program are demonstrated below for both of 

the models. 

4.3.1. Simulation for Strategy I 
 

The objective function  which demonstrates the total profit in the selected time 
horizon is as below for strategy I. 

0      

       

This function must be optimized over . Wherever  reaches its maximum 

amount, the parameter  is optimized. Then this optimum amount of   , can be used in 

equation (1) to generate the premium for the related insurance service. The results are 

demonstrated as plots of  and  in Figure 4.5. This is done for both Iran and Asia 

Insurance Companies for the auto property coverage insurance. The related Matlab codes 

and data series used for each of the companies can be found in Appendixes D and E. 

The maximum value for  and the related optimum  for both of the companies 

are summarized in Table 4.1 

Table  4-1: Results for Original Premium Strategy I  

  (Rials)  

Iran Co 1,714,013,523,519.10 
 

0.655 
 

Asia Co 680,067,800,038.72 
 

0.947 
 

 

As it is obvious from the table, for both of the companies 1, and this is the 

reason that figures have maximum. Hence, according to section 2.12.1, companies can set 

the premium at just above break-even in order to maximize market exposure whilst at the 

same time making a profit. 
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Figure  4-5: The Optimization of Objective Function J Over k, Original Strategy I 
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4.3.2. Simulation for Strategy II 

The objective function  which demonstrates the total profit in the selected time 

horizon is as below for strategy II. 

0
1

 
0

log ,
 

, 1
log  ,

1
 

This function must be optimized over . Like the previous section, wherever  reaches its 

maximum amount, the parameter  is optimized. Then this optimum amount of   , can be 

used in equation (21) to generate the premium for the related insurance service. Similar to 

the previous strategy, the results are demonstrated as Matlab program plots of  and . 

This is done for both Iran and Asia insurance companies for auto property coverage 

insurance. The related Matlab codes and the data series used for each of the companies 

can be found in Appendixes F and G. 

The maximum value for  and the related optimum  for both of the companies 

are summarized in Table 4.2. 

Table  4-2: Results for Original Premium Strategy II 

  (Rials)  

Iran Co 1,714,016,161,714.63 
 

0.356 
 

Asia Co 680,067,820,932.57 
 

0.892 
 

 

Similar to strategy I, for both of the companies 1, and this is the reason that 

figures have maximum. Hence, companies can set the premium at just above break-even 

in order to maximize market exposure whilst at the same time making a profit. 
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Figure  4-6: The Optimization of Objective Function J Over , Original Strategy II 
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4.4. Modified Models’ Simulation 
 

According to the models extracted from the literature, effective parameters on the 

insurance premium are market average premium,  and break-even rate . These 

parameters remain constant during the process. On the other hand, according to section 

4.2.1 inflation is a parameter that has an effect on the premium price of insurance and in 

particular on auto property coverage insurance. Inasmuch as the objective of this research 

is to make the model more compatible with Iran’s context, and because inflation is an 

inseparable factor in Iran’s economy, simulating the results without considering this 

factor will underestimate the results undoubtedly.  

According to the section 4.2.1 inflation reveals itself in  and . Hence, inflation 

is in the nature of these two parameters gathered from insurance companies in Iran. The 

models presumed that these parameters are constant, and the models are proposed for the 

market in which inflation is not an important factor. But for the Iran’s market the values 

of these two parameters are subjected to change because of inflation. Many other factors 

may be the cause of the different amount of  and , but for sure inflation is one of the 

important ones according to the interviews with the experts. As a result, in this section 

the amount of  and  are considered as dynamic within the selected time horizon instead 

of static. The results of the Matlab program are demonstrated below for both models and 

for each insurance company. 

4.4.1. Simulation for Modified Strategy I 
 

Similar to the previous section, the results are demonstrated as plots of  and . 

This is done for both Iran and Asia Insurance Companies for auto property coverage 

insurance. The related Matlab codes and data series used for each of the companies can 

be found in Appendixes H and I. 
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Figure  4-7: The Optimization of Objective Function J Over k, Modified Strategy I 
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The maximum value for  and the related optimum  for both of the companies 

are summarized in Table 4.3. 

Table  4-3: Results for Modified Premium Strategy I 

  (Rials)  

Iran Co 2,018,233,147,251.71 
 

0.733 
 

Asia Co 875,380,296,055.09 
 

0.928 
 

 

As it is obvious from the table, for both of the companies 1, and this is the 

reason that figures have maximum. Hence, according to section 2.12.1, companies can set 

the premium at just above break-even in order to maximize market exposure whilst at the 

same time making a profit. 

4.4.2. Simulation for Strategy II 
 

Similar to the previous section, the results are demonstrated as plots of  and . 

This is done for both Iran and Asia Insurance Companies for auto property coverage 

insurance. The related Matlab codes and the data series used for each of the companies 

can be found in Appendixes J and K. 

The maximum value for  and the related optimum  for both of the companies 

are summarized in Table 4.4. 

Table  4-4: Results for Modified Premium Strategy II 

  (Rials)  

Iran Co 2,018,233,147,251.71 
 

0.733 
 

Asia Co 875,380,296,055.09 
 

0.928 
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Figure  4-8: The Optimization of Objective Function J Over r, Modified Strategy II 
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 As it is obvious from the table, for both of the companies 1, and this is the 

reason that figures have maximum. Hence, according to section 2.12.1, companies can set 

the premium at just above break-even in order to maximize market exposure whilst at the 

same time making a profit. 

4.5. Summary 

Until now, the original models have been simulated with data from real world and 

the results have been presented as the extracted plots by Matlab program. Then the 

models have been modified in the numerical solutions by Matlab and again the results 

have been provided as plots. In the next chapter the results of this chapter will be 

summarized and presented followed by the conclusion of the research.  
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Chapter Five 

Conclusions and Contributions 

 

5. Chapter five: Conclusions and Contributions 

The main conclusions obtained, is discussed in the upcoming section. After that the main 

contributions and limitation of this research project are talked about, and finally some 

suggestions for further research are put forward. 

5.1. Conclusions 
 

After simulation of the original and modified strategies with data from the current 

market, the results are summarized in Tables 5.1 and 5.2 for the two selected Insurance 

companies, Iran and Asia. 
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Table  5-1: Summary of the Model Simulations for Iran Insurance Company 

Iran Co  (Rials) 

Strategy I 1,714,013,523,519.10 

 

Modified Strategy I 2,018,233,147,251.71 

 

Strategy II 1,714,016,161,714.63 

 

Modified Strategy II 2,093,185,210,790.46 

 

Real Profit 1,835,090,000,000.00 
 

 

Table  5-2: Summary of the Model Simulations for Asia Insurance Company 

Asia Co  (Rials) 

Strategy I 680,067,800,038.72 

 

Modified Strategy I 875,380,296,055.09 

 

Strategy II 680,067,820,932.57 

 

Modified Strategy II 875,905,795,937.20 

 

Real Profit 796,870,000,000.00 
 

 

Based on the above results the related plots are provided in Figures 5.1 and 5.2 to 

compare the amount of total profit of each original strategy with the total profit of each 

modified strategy. Also the amount of these profits can be compared with the total profit 

gained by the real market in the selected rime horizon which is visible in the green 

column.  
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First comparing original strategy I with original strategy II for each of the 

insurance companies, one can obviously conclude that the supplementary  parameter 

makes the estimate better and closer to the real profit that insurance companies gained in 

the related time horizon. This means that the second original strategy, though suggesting 

limited parameters, gives the better estimate of the real world and the accuracy of the 

model is more than the first strategy. 

Secondly, by making the models more realistic for the Iran’s market context, and 

considering the inflation in the mould of dynamic s and s, it is obvious that every 

modified strategy for each company gives more profit than unmodified strategies. This 

means that inflation has a momentous effect on the profit of the insurance companies as it 

is shown in figures 5.1and 5.2 above. 

Thirdly, the examined models are so basic and lack so many other parameters that 

logically must be considered for estimating the premiums. From the tables and plots 

above it is obvious that the calculated profit of each company for each modified strategy 

is more than real profit that insurance companies gain in the real world. This is because 

of that some parameters which are naturally cost produce parameters and affects the 

profit of insurance companies are not considered in the amount of  in the models. These 

parameters are advertising expenses, tax, personnel expenses, and etc.  

Finally, in a country like Iran that inflation affects on the buying power of each 

individual and it is an inseparable part of the economy, profit of the insurance companies 

are more than countries that there is no inflation. Hence it seems reasonable for insurance 

companies to invest in the markets that have inflation as part of their economy, and take 

advantage of the amount of profit gained. 

5.2. Contributions 
 

If we classify different contributions of a research project into three main 

categories of theoretical contribution, empirical contribution and methodological 
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contribution, the contributions of this research project occur within the first areas. This 

contribution is being investigated in coming section. 

5.2.1. Theoretical Contribution 
 

Specific pricing model needs to be customized for each market in order to 

generate the optimum premium in which both the insurer and the policyholder are 

satisfied. So setting the premium rate is one of the critical activities of every insurance 

company. The presented models for setting strategies for the premium rate were 

developed without considering the inflation. As it was mentioned before, inflation has 

effect on the expenses and price of insurance companies and finally it has a momentous 

effect on the profit gained by these companies. The models were modified by considering 

the inflation rate; hence the main contribution of this research is proposing a strategy that 

can estimate the premium price in markets which has inflation as part of their economy. 

5.3. Managerial Implication 
 

As the objective of this research is to find the optimal premium strategy for an 

individual insurance company which is related to the current market, this research 

resulted in an empirical contribution to the knowledge, as it examined certain models for 

the Iran’s context. As a managerial implication, this study provides a useful perspective 

for academics and managers that inflation has a momentous effect on the profit of the 

insurance companies, so investing in the markets that have fluctuated inflation as part of 

their economy will result in more profit. 

5.4. Limitations 
 

Some limitations were imposed to this study are as follows. 

 All the interviewees were selected from the experts in the auto property 

coverage insurance field in each company. Due to the refusals of the 

experts for interviews, the qualitative data were gathered from only two 

insurance companies, Iran and Asia, for model simulations. 
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 The access to quantitative data was also very limited and managers in 

insurance companies were refused to reveal data which were somehow 

confidential. Also in those companies who were convinced to cooperate at 

last, a long time was taken from when the manager approved to give data 

until receiving data. 

 The previous two limitations resulted in the choice of non-probability 

sampling which may affect the generalization of the findings to the entire 

Iranian insurance companies. 

 The exact mathematical relationship between  and the inflation rate could 

not be clearly defined. Because not only  is the function of indemnities, 

but it also contains the advertising costs, tax, and etc which are not 

considered in the model and the issue that how the inflation affects these 

parameters needed a huge detailed data that insurance managers refused to 

reveal them. 

 According to the exploratory research among insurance companies, it has 

been found out that insurance companies in Iran do not use mathematical 

and statistical models for setting the premiums. Accordingly during 

interviews with experts it was somehow hard to explain the complex 

mathematical models in order to take advantage of their comments. 

Despite these limitations, this research contributed considerably to the 

understanding that inflation rate has a momentous affect on the profit and premiums of 

insurance companies, and provide a foundation to guide further research in this area. 

5.5. Further Research 
 

Regarding the limitations of this study and research opportunities existing within 

the area of insurance pricing, this study provided a foundation for further researches. The 

following are recommended for further researches. 

 The model can be tested for other kind of non-life insurance. 

 Since the market share of private insurance companies are getting more 

and more passing time, the model can be tested for private auto property 



98 
 

coverage insurances and find out whether  they come to the same results 

or not. 

 In the case of having access to the full data mentioned in the forth 

limitation, the exact relationship between  and inflation can be found to 

make the model more accurate. 

 Different situations in different markets should be explored and find the 

affecting parameters in other markets to customize the models with the 

circumstances.  
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Appendix 

Appendix A: Taylor’s Series Expansion 

The Taylor series of a real or complex function  that is infinitely 

differentiable in a neighborhood of a real or complex number a, is the power series 

 

Which in a more compact form can be written as 

 

Where n! is the factorial of n and f (n)(a) denotes the nth derivative of f at the point a; the 

zeroth derivative of f is defined to be f itself and  and 0! are both defined to be 1. 

Often f(x) is equal to its Taylor series evaluated at x for all x sufficiently close to a. This 

is the main reason why Taylor series are important. (www.Mathworld.wolfram.com, 

2007) 
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Appendix B: Matlab Codes for Numerical Solution of the 
Strategy I 
 

clear all; 
global pav0 pay k a p q q0 w w0 f U alfa J TH t beta deltat; 
  
TH= 10; 
alfa=   0.06; 
beta=   0.06; 
q0=5; 
w0=50; 
pav0=5; 
pay=4; 
J=zeros(500,2); 
count=  0; 
a= 2.55; 
deltat=0.01; 
  
for k = 0 : 0.001: 5.4; 
  sum=0; 
  count=count+1; 
  J1=0; 
  w1=0; 
  w=0; 
   
  for t = 0 : deltat :TH; 
    w1=w1+exp(alfa*t+a*(1-k)*t)*q0*(k*pav0-pay)*deltat; 
    w=exp(-alfa*t)*(w0+w1); 
    J1=J1+[exp(-beta*t)*w]*deltat; 
  end 
   
  J(count,1)=k; 
  J(count,2)=J1; 
  k 
  
end 
figure; 
plot(J(:,1),J(:,2)); 
 

By substituting 1,3,6,8, and 10 instead of pav0=5 the other plots in Figure 4.1 (a, 

and b) can be obtained. Also considering 6 instead of 4 with different amounts 

of pav0, one can achieve plots in Figure 4.2 (a, and b). 
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Appendix C: Matlab Codes for Numerical Solution of the 
Strategy II 
 
clc; 
clear all; 
global pav pav0 pay r a p q q0 w w0 f U alfa J TH t beta deltat; 
  
TH= 10; 
alfa=   0.06; 
beta=   0.06; 
q0=5; 
w0=50; 
pav0=9; 
pay= 4; 
J=zeros(100,2); 
count=  0; 
a= 2.55; 
deltat=0.01; 
  
for r = 0 : 0.001: 5; 
  sum=0; 
  count=count+1; 
  J1=0; 
  w1=0; 
  w=0; 
   
  for t = 0 : deltat :TH; 
    pav=pav0; 
    p=pay+r*(pav-pay); 
    f=exp(-a*(p-pav)/pav); 
    q=q0*(f^t); 
    w1=w1+exp(alfa*t)*q*(p-pay)*deltat; 
    w=exp(-alfa*t)*(w0+w1); 
    J1=J1+[exp(-beta*t)*w]*deltat; 
  end 
   
  J(count,1)=r; 
  J(count,2)=J1; 
  r 
  
end 
figure; 
plot(J(:,1),J(:,2)); 
 

By substituting 2,3,4,5, and 7 instead of pav0=9 the other plots in Figure 4.3 (a, 

and b) can be obtained.  
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Appendix D: Matlab Codes for Numerical Solution of Original 
Model Simulation for Strategy I for Iran Insurance Company 
 
clc; 
clear all; 
global pav0 pay k a p q q0 w w0 f U alfa J TH t beta deltat; 
  
TH= 8; 
alfa=   0.1168; 
beta=   0.1168; 
q0=96148; 
w0=54356000000; 
pav0=1438061.622; 
pay=666680.53; 
J=zeros(500,2); 
count=  0; 
a= 1.2225; 
deltat=0.01; 
  
for k = 0 : 0.001: 5.4; 
  sum=0; 
  count=count+1; 
  J1=0; 
  w1=0; 
  w=0; 
   
  for t = 0 : deltat :TH; 
    w1=w1+exp(alfa*t+a*(1-k)*t)*q0*(k*pav0-pay)*deltat; 
    w=exp(-alfa*t)*(w0+w1); 
    J1=J1+[exp(-beta*t)*w]*deltat; 
  end 
   
  J(count,1)=k; 
  J(count,2)=J1; 
  k 
  
end 
figure; 
plot(J(:,1),J(:,2)); 
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Appendix E: Matlab Codes for Numerical Solution of Original 
Model Simulation for Strategy I for Asia Insurance Company 
 

clc; 
clear all; 
global pav0 pay k a p q q0 w w0 f U alfa J TH t beta deltat; 
  
TH= 8; 
alfa=   0.1168; 
beta=   0.1168; 
q0=60273; 
w0=28487000000; 
pav0=1438061.622; 
pay=734989.13; 
J=zeros(500,2); 
count=  0; 
a= 0.834; 
deltat=0.01; 
  
for k = 0 : 0.001: 5.4; 
  sum=0; 
  count=count+1; 
  J1=0; 
  w1=0; 
  w=0; 
   
  for t = 0 : deltat :TH; 
    w1=w1+exp(alfa*t+a*(1-k)*t)*q0*(k*pav0-pay)*deltat; 
    w=exp(-alfa*t)*(w0+w1); 
    J1=J1+[exp(-beta*t)*w]*deltat; 
  end 
   
  J(count,1)=k; 
  J(count,2)=J1; 
  k 
  
end 
figure; 
plot(J(:,1),J(:,2)); 
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Appendix F: Matlab Codes for Numerical Solution of Original 
Model Simulation for Strategy II for Iran Insurance Company 
 
clc; 
clear all; 
global pav pav0 pay r a p q q0 w w0 f U alfa J TH t beta deltat; 
  
TH= 8; 
alfa=   0.1168; 
beta=   0.1168; 
q0=96148; 
w0=54356000000; 
pav0=1438061.622; 
pay= 666680.53; 
J=zeros(100,2); 
count=  0; 
a= 1.2225; 
deltat=0.01; 
  
for r = 0 : 0.001: 5; 
  sum=0; 
  count=count+1; 
  J1=0; 
  w1=0; 
  w=0; 
   
  for t = 0 : deltat :TH; 
    pav=pav0; 
    p=pay+r*(pav-pay); 
    f=exp(-a*(p-pav)/pav); 
    q=q0*(f^t); 
    w1=w1+exp(alfa*t)*q*(p-pay)*deltat; 
    w=exp(-alfa*t)*(w0+w1); 
    J1=J1+[exp(-beta*t)*w]*deltat; 
  end 
   
  J(count,1)=r; 
  J(count,2)=J1; 
  r 
  
end 
figure; 
plot(J(:,1),J(:,2)); 
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Appendix G: Matlab Codes for Numerical Solution of Original 
Model Simulation for Strategy II for Asia Insurance Company 
 
clc; 
clear all; 
global pav pav0 pay r a p q q0 w w0 f U alfa J TH t beta deltat; 
  
TH= 8; 
alfa=   0.1168; 
beta=   0.1168; 
q0=60273; 
w0=28487000000; 
pav0=1438061.622; 
pay= 734989.13; 
J=zeros(100,2); 
count=  0; 
a= 0.834; 
deltat=0.01; 
  
for r = 0 : 0.001: 5; 
  sum=0; 
  count=count+1; 
  J1=0; 
  w1=0; 
  w=0; 
   
  for t = 0 : deltat :TH; 
    pav=pav0; 
    p=pay+r*(pav-pay); 
    f=exp(-a*(p-pav)/pav); 
    q=q0*(f^t); 
    w1=w1+exp(alfa*t)*q*(p-pay)*deltat; 
    w=exp(-alfa*t)*(w0+w1); 
    J1=J1+[exp(-beta*t)*w]*deltat; 
  end 
   
  J(count,1)=r; 
  J(count,2)=J1; 
  r 
  
end 
figure; 
plot(J(:,1),J(:,2)); 
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Appendix H: Matlab Codes for Numerical Solution of Modified 
Model Simulation for Strategy I for Iran Insurance Company 
 

clc; 
clear all; 
global pavs pav pay pays tt k a p q q0 w w0 f U alfa J TH t beta 
deltat; 
  
TH=8; 
alfa=   0.1168; 
beta=   0.1168; 
q0=96148; 
w0=54356000000; 
J=zeros(500,2); 
count=  0; 
a= 1.2225; 
deltat=0.01; 
pays=[666680.53 618871.77   747110.54   917142.45   1130029.23  
1368040.08  1748071.34  1927345.80]; 
pavs=[1438061.622 1470787.170 1719516.758 2176962.429 2405021.537 
2831294.501 2651294.399 2406659.730]; 
  
for k = 0 : 0.001: 5.4; 
  sum=0; 
  count=count+1; 
  J1=0; 
  w1=0; 
  w=0; 
   
  for t = 0 : deltat :TH-0.01; 
    tt=fix(t)+1; 
    pay=pays(1,tt); 
    pav=pavs(1,tt); 
    w1=w1+exp(alfa*t+a*(1-k)*t)*q0*(k*pav-pay)*deltat; 
    w=exp(-alfa*t)*(w0+w1); 
    J1=J1+[exp(-beta*t)*w]*deltat; 
  end 
   
  J(count,1)=k; 
  J(count,2)=J1; 
  k 
  
end 
figure; 
plot(J(:,1),J(:,2)); 
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Appendix I: Matlab Codes for Numerical Solution of Modified 
Model Simulation for Strategy I for Asia Insurance Company 
 

clc; 
clear all; 
global pavs pav pay pays tt k a p q q0 w w0 f U alfa J TH t beta 
deltat; 
  
TH=8; 
alfa=   0.1168; 
beta=   0.1168; 
q0=60273; 
w0=28487000000; 
J=zeros(500,2); 
count=  0; 
a= 0.834; 
deltat=0.01; 
pays=[734989.13 563873.82   657916.63   1103372.54  1053051.74  
1936103.70  1942228.02  2034021.70]; 
pavs=[1438061.622 1470787.170 1719516.758 2176962.429 2405021.537 
2831294.501 2651294.399 2406659.730]; 
  
for k = 0 : 0.001: 5.4; 
  sum=0; 
  count=count+1; 
  J1=0; 
  w1=0; 
  w=0; 
   
  for t = 0 : deltat :TH-0.01; 
    tt=fix(t)+1; 
    pay=pays(1,tt); 
    pav=pavs(1,tt); 
    w1=w1+exp(alfa*t+a*(1-k)*t)*q0*(k*pav-pay)*deltat; 
    w=exp(-alfa*t)*(w0+w1); 
    J1=J1+[exp(-beta*t)*w]*deltat; 
  end 
   
  J(count,1)=k; 
  J(count,2)=J1; 
  k 
  
end 
figure; 
plot(J(:,1),J(:,2)); 
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Appendix J: Matlab Codes for Numerical Solution of Modified 
Model Simulation for Strategy II for Iran Insurance Company 
 
clc; 
clear all; 
global pav pavs pay r tt pays a p q q0 w w0 f U alfa J TH t beta 
deltat; 
  
TH= 8; 
alfa=   0.1168; 
beta=   0.1168; 
q0=96148; 
w0=54356000000; 
J=zeros(100,2); 
count=  0; 
a= 1.2225; 
deltat=0.01; 
pays=[666680.53 618871.77   747110.54   917142.45   1130029.23  
1368040.08  1748071.34  1927345.80]; 
pavs=[1438061.622 1470787.170 1719516.758 2176962.429 2405021.537 
2831294.501 2651294.399 2406659.730]; 
  
for r = 0 : 0.001: 5; 
  sum=0; 
  count=count+1; 
  J1=0; 
  w1=0; 
  w=0; 
   
  for t = 0 : deltat :TH-0.01; 
    tt=fix(t)+1; 
    pay=pays(1,tt); 
    pav=pavs(1,tt); 
    p=pay+r*(pav-pay); 
    f=exp(-a*(p-pav)/pav); 
    q=q0*(f^t); 
    w1=w1+exp(alfa*t)*q*(p-pay)*deltat; 
    w=exp(-alfa*t)*(w0+w1); 
    J1=J1+[exp(-beta*t)*w]*deltat; 
  end 
   
  J(count,1)=r; 
  J(count,2)=J1; 
  r 
  
end 
figure; 
plot(J(:,1),J(:,2)); 
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Appendix K: Matlab Codes for Numerical Solution of Modified 
Model Simulation for Strategy II for Asia Insurance Company 
 
clc; 
clear all; 
global pav pavs pay r tt pays a p q q0 w w0 f U alfa J TH t beta 
deltat; 
  
TH= 8; 
alfa=   0.1168; 
beta=   0.1168; 
q0=60273; 
w0=28487000000; 
J=zeros(100,2); 
count=  0; 
a= 0.834; 
deltat=0.01; 
pays=[734989.13 563873.82   657916.63   1103372.54  1053051.74  
1936103.70  1942228.02  2034021.70]; 
pavs=[1438061.622 1470787.170 1719516.758 2176962.429 2405021.537 
2831294.501 2651294.399 2406659.730]; 
  
for r = 0 : 0.001: 5; 
  sum=0; 
  count=count+1; 
  J1=0; 
  w1=0; 
  w=0; 
   
  for t = 0 : deltat :TH-0.01; 
    tt=fix(t)+1; 
    pay=pays(1,tt); 
    pav=pavs(1,tt); 
    p=pay+r*(pav-pay); 
    f=exp(-a*(p-pav)/pav); 
    q=q0*(f^t); 
    w1=w1+exp(alfa*t)*q*(p-pay)*deltat; 
    w=exp(-alfa*t)*(w0+w1); 
    J1=J1+[exp(-beta*t)*w]*deltat; 
  end 
   
  J(count,1)=r; 
  J(count,2)=J1; 
  r 
  
end 
figure; 
plot(J(:,1),J(:,2)); 


