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VALUE CREATION IN THEORY AND PRACTICE
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CHAPTER 11


Insurance Services 

Introduction

Insurance companies pay cash to firms and individuals experiencing hardships or bereavement.  Insurance services are critical to the welfare of individuals and the economy.
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seq level7 \h \r0 How can services based on assistance to troubled economic agents add value to the economy and provide returns to investors in insurance activities?

· What are the risks that insurance companies face?

· What economic forces determine the nature of the insurance business today and what forces can be expected to shape it in the future?

· How is it that insurance company managers have trillions of dollars in funds to invest?  

The insurance industry is one of the oldest financial services industries.  Understanding the basic economics of the insurance industry is essential to answering the questions posed above and to developing strategies for the management of financial services firms in the future.

11.1
Economics of Insurance

Insurance services represent contracts or promises issued by insurance firms to pay cash to businesses and individuals if certain events occur.  This promise is made for a fee, usually paid in advance, called a premium.  The cash payment, if made, is called a benefit or claims compensation.  Insurance contracts pay insurance benefits or compensation in the event of adverse outcomes, like deaths, accidents or losses from other causes.  Insurance contracts are an example of a contingent claim which pays a sum of cash only if certain events occur.


Contingent claims are common in finance and economics.  To name a few, loan commitments represent a promise by a credit service firm to advance cash to a borrower if the covenants in the loan agreement are satisfied.  Securities underwriting represent a commitment by a securities firm to pay a fixed price for a security sale even if the security does not sell in the open market.  Deposits represent a commitment to pay cash if the depositor wants cash at any time.


The unique characteristic of insurance contracts is that contingencies determining when cash is advanced are external risks beyond the control of the insurance firm or the insured.  In the examples above, users of financial services have discretion concerning the cash flow: borrowers may not use a loan commitment, a security issuer may not go ahead with a securities offering, or the depositor may not withdraw cash.  Each of these events is partially under the control of the financial service user.  Contingencies in insurance contracts are theoretically beyond the control of the service user or provider.


Insurance contracts covering any conceivable contingency can be written in principle.  The event insured against can be common risks like death, fire, or accident, or more complex risks like loss of business, new technology performance, or hazardous waste spills.  Specialists who analyze statistics in an effort to assess risks in terms of assigning a probability of events occurring are called actuaries.  While many insurance risks can be analyzed by actuaries, it may not be necessary to know the probabilities of events precisely in order to issue insurance.  The only requirement for existence of an insurance contract is that the event or risk insured against be observable or verifiable and that the parties can agree on a premium.


The source of value from insurance comes from risk aversion in consumers.  In Chapter 6 we noted that reduced variance at the same expected level of future consumption or income increases expected utility.  A reduction in future income from payment of an insurance premium is balanced by the insurance benefit or payoff if a bad event covered by insurance does occur.  Insurance guarantees a lower variance in future income or consumption.  If the premium and benefit levels are appropriately set, the insurance contract increases expected utility by reducing variance (see Chapter 6 and Figure 6-7.)


Reduction in income or consumption variance in the future comes from risk sharing through the intermediation of the insurance firm.  Premiums from those who do not suffer the loss are used to pay benefits to those who do.  The insurance firm is contractually obligated to make the benefit payments.  If premium revenue is not sufficient to cover losses, the firm must make up the difference out of capital.  Risk bearing and risk shifting are the basis for value insurance firms provide to an economy.


Segments of the insurance business are defined by the types of risks insured against.  Some insurance provides protection against contingencies hinging on the mortality of individuals.  Life insurance and products like annuities are purchased primarily by individuals.  Employers provide employee retirement programs in the form of defined benefit pension plans and firms sometimes insure the lives of key executives.  We discuss these types of insurance services in the next section of the chapter.


Property and casualty insurance products cover losses to property or business from theft, loss, or natural disasters.  Property insurance protects insured parties against damage or loss to property while casualty insurance protects them from liabilities to third parties, like accident victims, caused by their property or behavior.  These insurance services are bought by both households and businesses.  Insurance of primary interest to households cover risks like losses due automobile accidents or damage to homes and personal property.  Businesses buy insurance against risks running the gamut from losses due to accidents, product liability, malpractice to business interruption.  We discuss these types of insurance in Section 4 of this chapter.


Health insurance and workman's compensation insurance are hybrid types of insurance.  They have life insurance components because they both involve risks to human beings and both are often sold or administered by life insurance companies.  On the other hand, occurrence of medical problems or disabling industrial accidents are more similar to risks faced by property and casualty insurers actuarially than life insurance risks.  The risks associated with contractual relationship of the insurance provider to the insured have some of the same adverse selection and moral hazard problems as those associated with property and casualty insurance.  For these reasons we will include our discussion of health and workman's compensation with property and casualty insurance.


Insurance firms produce value through performance of some or all of the six basic activities in the value chain for financial services.  The following two sections present and contrast the economics and risks in the basic contracts observed in the life and property and casualty insurance businesses.  The final sections of the chapter discuss how value can be produced in performing each of the six activities necessary to provide insurance services.

11.2
Economics of Life Insurance and Related Services

Life insurance and related insurance products provide buyers protection against risks associated with the length of life of individuals.  Standard life insurance policies provide benefits to named beneficiaries in the event of the death of the insured individual.  Probabilities of individuals dying can be estimated with precision given the mortality or death statistics available.  The basic tool of life insurance risk assessment are mortality tables which we discuss at length below.  Living can also be considered a risk in the case of retirement plans where payments continue as long as the beneficiary is alive.  Fixed annual (or more frequent) payments made until a given date or an individual's death is an annuity.   Risks associated with these promises to pay are also based on mortality statistics.


Vital statistics, data on births and deaths, are collected by government agencies around the world.  Estimates of the probability of death and life expectancy for groups of similar individuals are very reliable.  Outside of suicide and murder, which are illegal, individuals cannot influence probabilities of life and death much.  Individuals are reluctant to reduce life expectancy by hazardous life styles.  Moral hazard in life insurance from individuals taking actions harming insurance firms are not a great problem.


Actions individuals take which affect life and death probabilities are actions concerning health and accident risks.  There are reliable statistics on the effects of unhealthy habits or dangerous jobs on the probabilities of life and death.  For example,  the effects of smoking on life expectancy are well documented.  Smokers are routinely assigned different risk factors in life insurance than non-smokers.


While moral hazard is not a big problem in most life insurance or related services, adverse selection is an important problem.  Individuals selecting life insurance policies or retirement plans know information about themselves which the life insurance firm does not know.  There is asymmetric information concerning individual risks.  An applicant feeling terrible or having risky personal habits can keep this information secret.  People choose life insurance policies which are relatively attractive to them based on confidential information available only to the insurance policy holder.  We discuss the implications of adverse selection in life insurance below.


Mortality statistics do change with developments in medicine and science.  Some of these changes pose interesting problems for pricing life insurance.  For example, new developments in gene mapping can now be used to diagnose some diseases, like Alzheimer's disease or heart problems, before symptoms appear.  This information can be used to refine the mortality tables applicable to individuals.  Some observers argue that this type of information poses a moral issue because it results in price discrimination based on genetic traits. 


The issue of price discrimination due to genetic differences has already been raised.  Women the same age as men have a lower risk of dying and a higher probability of living a long time.  Some states in the United States, starting with Colorado, have demanded that insurance firms charge the same rates for women and men.

Use of Mortality Tables

The basic tool of the life or pension actuary in assessing risks associated with length of life are mortality tables.  Table 11-1 gives mortality statistics used in the United States for life insurance purposes.  In the table, four columns of statistics are shown for each age from birth (age zero) to age 115.  The four columns show "Deaths per 1000" and "Expectation of Life" for males and females.  Each age group, for example twenty-five-year olds, is called a cohort.  For the 25-year old example cohort, according to the table, .62 males and .35 females per 1000 died over the period the table was calculated.  If the future is like the sample in the Table, 62 males and 35 females out of 10,000 males and females aged 25 will die in a given year.  The average twenty five year old male can be expected to live 54.66 more years, while females the same age are expected to live 59.64 more years.


All this talk of life and death may be grim, but there is heartening news in the mortality tables.  Note that while a twenty-five year old male is expected to live 54.66 more years, a male who survives to twenty six can expect to live 53.69 years.  Living one more whole year only "costs" the twenty five year old .97 years in life expectancy.  This bonus for survival continues throughout life, so that a 114 year old male, who is expected to live only .67 years according to the table, is expected to live another six months if he hangs on until his 115th year (confirm this on Table 11-1).


The life expectancy and deaths per 1000 are related statistics.  The life expectancy of an individual is simply the probability weighted chance of surviving to each future year.  Mathematically, life expectancy at age A, LA, is related to all future expected deaths per 1000 in each cohort, Di, by the equation:
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The formula assumes that death is equally likely at any time in the year in adding .5 years.  Life expectancy represents the sum of probabilities that you will not have died each year.  The probability you will not have died is the cumulative probability of living to the end of each year, captured in the product term. 


Despite changing mortality experience, statistics on life and death in all modern economies are very reliable, especially compared to other risks.  They are based on millions of data points and changes in these statistics evolve slowly.  At any given time, life insurance actuaries can predict with extreme accuracy the mortality experience of large groups of individuals identified by sex, age, and other characteristics such as smoking or non-smoking.  Life insurance actuaries often use older mortality tables typically to be conservative because increasing life expectancies means old statistics overstate death rates.


As an example, a life insurance company expects that .62 out of 1000 male twenty-five year olds will die.  A life insurance policy which pays a beneficiary if an insured dies over a specific time period like one year is called term life insurance.  If the company sells 100,000 term life policies paying $10,000 to beneficiaries to twenty-five year old males the company expects to pay 62 times $10,000 or $620,000 in benefits over the next year.  In order to break even on the risk, the company would have to charge each of the 100,000 twenty-five year old insureds $620,000/100,000 or $6.20 for the $10,000.  The premium on this insurance, or the $6.20 per $10,000 or 62 cents per thousand dollars, is determined primarily by expected mortality.


The premium calculated in the example does not take into consideration important costs.  Specifically, sales, marketing, and normal business operating expenses are not included.  No specific profit requirements for investors are included in the calculation.


The above premium calculation does not consider investment.  The insurance company knows its loss experience will not depart much from recent mortality tables.  Deaths occur throughout the year.  If premiums are paid in advance, the company can invest premium revenues until benefits are paid and earn investment income.  Assuming the company invests half the premiums of $620,000 on average during the year at 10 percent, it will earn approximately $31,000 (10 percent times half $620,000).


The example is representative of the basic economics of all insurance companies.  Premium revenue is collected, exposing insurance companies to risks of paying benefits.  Premiums are called unearned premiums at the beginning of the period and are earned over the term covered.  The company earns investment income on premiums.  The company can also earn investment income on benefits payable until payments to beneficiaries are made, although our example assumes benefits are paid immediately.  These relations are portrayed in simplified financial statements in Figure 11-1.


The difference between premiums earned and benefits paid are called underwriting profits or underwriting gain.  In our example company there is no underwriting profit.  Insurance companies can lose money on insurance risks, in other words have underwriting losses, and still make money if investment income is high enough.  Many insurance companies consistently have underwriting losses.


The basic economics of life insurance are the same with more complex policies and more complicated customer age distributions.  To solidify our understanding, let us find a premium for a five year term insurance policy for twenty-five year olds assuming a 10 percent investment return, Table 11-2 gives the death benefits each year from insuring 100,000 twenty-five year olds for $10,000 each.  The number of deaths and benefits paid each year must account for previous years' deaths in the cohort.  For example, in year three of the policy, less than 68 individuals die because the cohort had been reduced by the previous two years' deaths.  Mortality tables give deaths per 10,000 individuals alive at the beginning of the year.


Life insurance premiums setting is fairly easy.  To break even, the present value at the return on investments of premium revenues must equal the present value of benefits paid:


PRESENT VALUE(Benefits) = PRESENT VALUE(Premiums)    (11-2)

In making calculations, account must be taken that policyholders who dies no longer pay premiums.  The policy premium in our case is found by calculating:
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The answer is $6.71 per year for the policy.  


In our simple example, reserves are accumulated and invested in the early years to finance benefit payments in later years of the policy.  If actuarial and investment experience is as assumed in pricing the policy, reserves will be exhausted at the end of the term.  If the premiums are high relative to loss experience or investment income is better than assumed in the discount rate, reserves will be left at the end of the period.  Favorable underwriting or investment experience can produce positive present values (or equivalently positive future values) in formula (11-3).  Value from favorable underwriting or investment experience can be kept by the insurance service provider or shared with the insured according to the life insurance contract.  We discuss allocation of excess reserves below.

Types of Life Insurance Policies

Life insurance and defined benefit pension plans are variants of the calculations for term insurance.  Calculating expected benefits can get more complicated with life policies or retirement plans, but the basic idea is the same.


Life insurance policies can be classified and described by two different characteristics: (1) time and nature of coverage, called the life insurance plan; and (2) how the policy is sold.  Table 11-3 presents data on life insurance in the United States classified by each characteristic.  We discuss the details on life insurance plans first and discuss the organization of sales efforts next.


Term life insurance coverage lasts for a fixed time period, one and five years in our two examples.  Coverage ceases at the end of the period unless renewed.  Some term policies offer automatic renewal without medical examinations or other qualifications for coverage.  Risks associated with renewable term can be calculated and included as surcharge over straight term premium.  Decreasing term policies pay lower death benefits in later years of the policy as assets are accumulated by term insurance customers who save regularly.


Whole life policies pay a death benefit as long as premiums are paid.  These policies are called continuous payment whole life.  If acquired when the insured is young, the premiums on whole life can be low throughout the individual's life.  These policies may be attractive for individuals desiring benefits for beneficiaries to cover expenditures like final illnesses and burial or to leave endowments to surviving family members.


Figure 11-2 portrays cash flows associated with premiums and benefits of various life insurance plans for a cohort of insured.  All pure life insurance plans present the same basic pricing problem:  the present value of benefits must be less than or equal to the present value of premiums for actuarially sound policies.  Panel A illustrates the level payment life plan where premiums are constant until the insured dies.  With level payment plans expected premium revenues decline as members of the cohort die and benefits are paid.  Expected benefits reach their maximum annual amount at the average life expectancy of the cohort.  Panel B illustrates a limited payment life policy where the insured pays premiums over a limited time span, for example until the retirement age of 65, but life insurance coverage continues until benefits are paid.


Some life insurance policies contain a savings elements as well as death coverage.  There are two ways for life insurance to offer more than the commitment to pay a benefit in case of death.  The first is a participating life insurance contract meaning that the insured participates in favorable investment performance (higher returns) or better mortality experience (lower benefit payments) than was assumed in pricing the premiums.  The insurance firm offers the insured participation in the favorable investment or underwriting experience by accumulating savings or paying cash called policy dividends.  


The second method for insurance to be combined with savings is when premiums are calculated above levels necessary to fund future benefit payments and funds are accumulated according to a plan.  Policies with planned savings features are called endowment policies.  Usually endowment policies are associated with retirement age payments to insureds or their beneficiaries which are financed with the planned accumulation of assets.  


The bottom half of Figure 11-2 illustrates life policies with endowment properties.  Two types of endowment policies are shown.  Panel C illustrates policies paying a one time benefit to insureds who do not die before retirement age.  Panel D shows policies paying lifetime income to insureds who survive to retirement.


Insurance customers' claims on accumulations from favorable mortality or investment experience on their insurance policies is called cash value.  Cash value can be used for one-time cash payments at the end of limited pay life insurance policies or paid upon cancellation of a policy.  Cash value can be used as collateral for a low interest loans from insurance providers to customers, called policy loans.  Rates on policy loans are often fixed at low rates, making policy loans an attractive source of funds when interest rates are high. 


The economic advantage of combining savings with life insurance come mainly from tax considerations.  Income earned on life insurance reserves and accumulated cash value is tax exempt in the United States.  This tax exemption is called the tax sheltering of inside buildup.  Insurance companies have exploited this tax treatment in developing new life insurance products as discussed below.


Life insurance policies often have other features.  Many policies pay increased benefits in the case of accidental death, which occurs more unexpectedly than death from illness or old age.  Some policies pay double benefits for accidental death, called double indemnity.  Other features include payments in case of injuries called disability benefits.  Disability benefits can be one time payments or lifetime annuities.  With statistics available on accidents and life expectancies, features like these can be priced accurately by life insurance actuaries.


With whole life and other long-term life insurance policies, premium revenue is often invested to fund benefit payments a very long time into the future.  Figure 11-2 shows that early premiums from young insured with whole life policies may be invested as long as seventy years, the period from the first premium until the last death benefit.  Life insurance companies typically have relatively long-term investments in their portfolios for this reason. 


Life insurance providers have some short-term liquidity problems.  These problems come from policy cancellations, lapses, and policy loans.  Policy cancellations and lapses interrupt planned cash inflows from premium payments.  Unexpected cash outflows may occur with participating policies which pay accumulated cash value when policies are cancelled.   Policy loans advance cash to insureds borrowing against the cash value of policies, often when interest rates are high relative to fixed policy loan rates.

Selling Life Insurance

A second way to classify life insurance policies is by how policies are sold.  Table 11-3 shows four life insurance sales and delivery mechanisms, described as (1) ordinary, (2) group, (3) industrial, and (4) credit life insurance.  The first two categories dominate the total life insurance in force in the United States and in most countries.  While the United States is the largest life insurance market, Japan has nearly the same amount of life insurance in force with half the population.


Ordinary life insurance is sold in the most traditional way.  Insurance agents negotiate and sell specific life insurance contracts with various features to individual clients.  The insured buys the policy from an insurance agent whose sales effort consists of personal calls, often in homes.  The agent can be an employee of the insurance company but most agents are independent agents.  Independent agents sell life insurance contracts for commissions, often as much as the first year's premium.  The independent agent system is an important attribute of life insurance in the United States discussed below. 


Group insurance is sold to collections of individuals, typically employees of a firm or members of a professional organization.  Individuals in the group often pay the same premiums.  Most group life policies are term insurance or retirement plans.  One advantage of group insurance is that sales costs are minimized since sales are to large numbers of individuals.  Individuals sometimes benefit from the pooled risks of a group.  Groups with better life expectancies can receive favorable pricing relative to other sources of insurance.


Industrial life insurance is sold door-to-door.  Fifty years ago, insurance premiums were collected by monthly visits by agents who noted payments in account books.  Industrial insurance is declining in amount and insureds are concentrated in lower income classes.  More effective sales methods and collection technology make industrial insurance comparatively expensive as a method of selling and serving life insurance customers.


Credit life insurance is a life policy which pays loan balances or make future payments on consumer loans if a borrower dies.  These policies are non-participating and represent one of the few areas where non-insurance financial firms like banks have been allowed to sell life insurance.  Since mortgage loans can have large balances, mortgage credit insurance policies can form an important part of individual's contingency planning and have been growing in importance. 

Life Insurance Contract Design

Inflation starting in the 1960's reduced the purchasing power of benefits from established whole life policies.  Many life policies were cancelled in the 1970's and 1980's.  Inflation reduced the value of savings through participating and endowment policies.  Risk to the real value of insurance benefits and low investment returns used to price policies made life insurance increasingly unattractive savings vehicle relative to other investments like housing and mutual funds over time.  Many insurance consumer switched to term insurance.


Some life insurance companies responded to inflation by developing new life insurance products which took advantage of the favorable tax treatment of inside build-up.  One successful life insurance product is universal life insurance.  With universal life insurance, the insured deposits funds in the form of a large premium with the insurance provider.  The insurance firm deducts expenses including premiums for death benefits under the policy from the initial premium and invests the rest at current interest rates or a combination of minimum rates and current rates.  Income is credited on a monthly basis.  Investment income is tax-exempt interest as part of the policy's inside build-up.  As the policy accumulates cash value from premium deposits and investment income, the insured can increase the insurance death benefit, accumulate cash value, or withdraw funds as tax free policy loans.


Life insurance firms are can be harmed by adverse selection of policy buyers.  Many problems of adverse selection can be managed by requiring proof of age, medical examinations, and affidavits on personal habits like smoking.  Problems of adverse selection are more difficult when selling to groups.  Individuals in the group will select group insurance when rates are more favorable than those available on ordinary policies.


The economics of life insurance are determined primarily by mortality experience and investment returns.  Mortality is unrelated to general economic events or market risk:  mortality risks are unsystematic.  Investment risks are a function of the investment of reserves.  Liquidity and cash flow risks from cancellations, lapses, and policy loans are important and may be systematic but are secondary risks to life insurance returns.  Investors in life insurance, owners of life insurance firms or participants in life insurance policies, expect to earn a risk premium based primarily on the risks of the investment portfolio, not on the cash flows from life insurance
.

11.3
Economics of Casualty Insurance  


Casualty insurance is similar to life insurance in some ways and different in others.  The similarities are: (1) premiums are set and collected to completely or partly cover claims filed by insureds; (2) premiums are collected before earned and can be invested.  These similarities mean that profitable casualty insurance income statements and balance sheets are similar to a life insurance company.  Like a life company, the income statement of a profitable casualty insurance carrier's shows a total of earned premiums and investment income which is larger than claims and other expenses.  Like a life insurance company, the balance sheet of a casualty company has unearned premiums, reserves, and claims payable as liabilities.


The differences between life and casualty insurance are easily understood.  Two of the most important differences are (1) the probabilities associated with claims are much harder to estimate and (2) claims are not fixed in dollar amount but vary with the extent of damage experienced by insureds.  A third difference results from the previous two, property and casualty insurance contracts tend to be shorter term and subject to frequent repricing.  One year or one half-year policies are common.  Frequent premium adjustments are necessary as loss and claims experience change with economic and demographic developments affecting investment returns, claims amounts, and assessment of risks.


Another difference between life and liability insurance is that claims may be filed years after a casualty insurance policy was in effect.  For example, health damage claims related to working with asbestos were filed decades after exposure to the toxic substance.  These claims are being paid by insurance companies years after policy coverage ended when the damage to health and legal liability of employers was established.  Claims filed years after coverage ends illustrate what are called long-tailed liabilities of insurance companies.


An important difference between life and property and casualty insurance is the relation of the economy to claims.  Losses due to property and casualty insurance claims change with economic conditions.  The relation between claims and economic conditions means that efficient pricing of casualty insurance is related to economic risks as well as claims risk, as we discuss below.


A final and important difference between life and property and casualty insurance are risks associated with actions of insured, namely moral hazard.  For example, evidence suggests that property losses due to fires tend to be countercyclical due to moral hazard.  Businesses are less careful or even deliberately negligent with unsold inventory or underemployed property during recessions.  In contrast, life insurance claims are not affected in an important way by moral hazard.  Moral hazard can be minimized by the terms of the insurance contracts, as we discuss below.

Economics of Property and Casualty Premiums and Returns

The returns to investing in the property and casualty insurance services are determined in important part by premium and loss levels.  Losses depend on the expected frequency, or number of claims, and on the dollar amount of losses or severity of claims.  As with life insurance, property and casualty insurance policies are actuarially profitable when the present value of expected premiums equals the present value of expected claims.  The first consideration in pricing premiums for policies is the expected probability and severity of losses under the policy and expected returns on investment.  Moral hazard and adverse selection can be dealt with in prices or contractual terms of policies, such as mandatory inspections or partial loss coverage.  We  deal with these issues later in the chapter.  


Profits, π, from writing property and casualty insurance can be expressed in a simple formulation which highlights the economics of the business
:
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Profits are determined by premium revenue net of sales expenses, P, losses from claims including claims processing costs, L, and all other costs of being in the insurance business, X, included in the first term in the equation.  L is determined by frequency and severity of claims.  Investment income in the second term is determined by invested equity, E, and premiums net of business expenses, rate of return on investments, ri, and the length of time premiums are held before paid as claims, k.  If claims are processed quickly, as for example in auto insurance, k is small.   If claims are delayed or liabilities have long tails, k is large, much larger than one if the time is several years.


Several authors have examined insurance company returns to explore equilibrium pricing of insurance in competitive markets, importantly Kraus and Ross (1982), whose work is summarized in D'Arcy and Doherty (1988).  Equilibrium pricing in insurance markets produces a "fair" return to investors, a return in line with investments of similar risk.  In relating fair returns to insurance profits, D'Arcy and Doherty express claims losses as a percent of premiums (L/P or l).  L/P is called the combined ratio (combining loss, claims and selling costs) in the insurance industry.  Other operating costs of the insurance business are expressed as a ratio of premiums (X/P or x).


The expected return to an investor in a property and casualty insurance company can be written:
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Applying the Capital Asset Pricing Model (CAPM) discussed in Chapter 4, the beta coefficient of a casualty company can be decomposed into two betas: an asset return beta depending on the risks from investing premium dollars, and an underwriting beta measuring sensitivity of underwriting profits to movements in the market.  The underwriting beta is defined as:
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where (1-x-l) or ru defines the company's underwriting profits as a fraction of premium revenues.  A casualty insurance company's total beta and the corresponding expected return on underwriting activity is
:
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and
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where (E(Rm) - rf) is the market risk premium.


The derivation highlights the importance of the correlation or beta of casualty companies' underwriting experience with general economic activity reflected in the market return.  The derivation of fair premiums for an insurance company suggests that if the underwriting beta is low, say zero, insurance firms in competitive markets will have underwriting losses at a rate equal to the first term in equation (11-8).  The larger is k or the time available to invest premiums net of operating expenses, the larger can be the underwriting losses and still produce a fair return to investors.  For example, if the underwriting beta is zero and premiums can be invested one year (k = 1) and operating costs are half premium revenues, underwriting losses as a percent of equity could be a negative return equal to half the riskless rate. 


Most casualty insurance companies do experience underwriting losses.  Table 11-4, Panel A, provides data on property and casualty insurance companies' operating results in the United States for 1988 to 1990, while Panel B provides a longer time series of major income statement items for all such companies.  As seen in Table 11-4, the last year casualty insurance companies had a positive underwriting margin was in 1978.  As suggested by the market return analysis, the 1980s with high riskless rates were times of large underwriting losses.


A fair return to investors with negative underwriting returns depends on the underwriting beta, that is the covarance of losses and expenses with the market return.  If the underwriting beta is positive, as would be the case with procyclical losses on casualty insurance, expected fair returns for insurance companies would require compensation for systematic risk.  Fair insurance premiums could easily be high enough to assure positive expected underwriting experience.  For example, if the underwriting beta were 1.5 and the risk premium on the market 8.3 percent, with the assumption of k = 1 and x = .5 in the earlier example, expected underwriting profits would have to be positive for any riskless investment rate below 6.22 percent to assure a fair expected return.


The key points made by the analysis of fair returns in insurance above are that factors affecting expected rates of return in casualty insurance include investment horizons and investment risk, and that underwriting profits need not be positive to earn fair returns in some interest rate environments.  Casualty insurance is qualitatively different from life insurance in containing an underwriting risk factor in the determination of expected rates of return.

Lines of Insurance

Property and casualty insurance coverage is classified into insurance lines defining classes of risk.  Insurance companies have to be admitted or allowed to underwrite the specific lines of insurance in most countries and states, as discussed in Chapter 16.  Insurance is regulated by state insurance regulators in the United States and national authorities in Europe, Japan, and elsewhere.


Major lines of insurance are marine insurance, casualty insurance, liability insurance, multiple line insurance, and fidelity and surety bonds.  Marine insurance, the oldest line of commercial insurance, provides insurance against losses from operations of ships and boats.  Casualty insurance covers losses from natural hazards, like fires and floods, and accidents, like car accidents or lost baggage.  Liability insurance cover losses caused to others from accidents due to automobiles or slippery sidewalks.  Multiple line insurance covers both liability and casualty losses.  Fidelity and surety bonds provide insurance protection against losses due to non-performance of firms or individuals on contracts or other legal obligations (like appearance in court) or on financial commitments.


Table 11-5 provides premium revenue by type of insurance.  The largest single source of insurance premium revenue in the United States is automobile insurance, amounting to over $95 billion in 1990 and accounting for between a third and a half of all property and casualty insurance premiums of about $218 billion that year.  Next largest is workmen's compensation, with premiums of approximately $31 billion.  Homeowners multiple peril insurance and commercial multiple peril follow as largest categories, both at about $18 billion.  All other lines are less than $8 billion per year in total premiums.

Reinsurance and Insurance Treaties

Insurance carriers can sell some of their claims risk to other insurance companies.  This risk shifting is called reinsurance.  Selling insurance risks is called ceding insurance to the reinsurer.  Reinsurance is a means whereby insurance companies control their exposure to catastrophic claims, diversify regional risks, or write policies when capital or reserve levels limit their ability sell more insurance.  Reinsurance issued by reinsurance companies like General Re Corporation is protection against excessive losses from particular types of insurance exposure for insurance underwriters.  Insurance companies can also cede insurance risks with other companies in insurance treaties without reinsurance.  With insurance treaties, companies share risks in specific ways. 


Insurance risks can also be sold to private investors in insurance markets or exchanges.  Investors pledge resources to pay claims in exchange for a share of premiums.  The most famous insurance market is Lloyds of London.  Recent losses by investors in Lloyds have resulted in a restructuring of that market, now allowing corporate investors.  Competition to Lloyds comes from other insurance markets like the New York Insurance Exchange.


Figure 11-3A shows the way losses on claims are shared by reinsurance and Figure 11-3B shows a hypothetical insurance treaty.  In the reinsurance example shown in the graph, Company A has reinsured losses above a certain point to reinsurance companies B and C.  After A, Re-insurance Company B has the greatest exposure since it must pay claims on lower amounts than Re-insurance Company C.  In most cases, lowest losses have the highest probability of occurrence.  Premium income from the insured will be split among Insurance Companies A, and Re-insurance Companies B and C in accordance with their perception of actuarial risks and their bargaining power.


Panel B illustrates an insurance treaty.  In the treaty shown, Insurance Company A assumes risks of claims up to a point.  Two other companies have agreed to share risks of claims equally above that point.  There is no limit to the ways insurance risks can be reinsured or shared by treaty among insurance companies. 

Health and Workman's Compensation Insurance

Health insurance is at the center of a national debate in the United States.  Paying for health care is a global issue.  Health insurance provided by private insurance carriers is one solution to insuring risks from medical bills.  In 1989, private insurance paid about a third of the costs of health care in the United States
.  With many health insurance policies, like major medical insurance covering medical bills above a large deductable, health insurance claims are similar to insurance claims in other insurance lines.  


The largest growth in health care demand in recent decades is from government programs in developed countries.  In the United States, government accounted for over forty percent of the cost of health care in 1989.  Federal government health insurance programs like Medicare for the retired or state and federal health insurance like Medicaid for the poor use taxes to finance health benefit payments.  These programs are not true insurance at all.  They are government transfer programs.


Frequency and severity of claims under a private health insurance could be estimated and premiums priced as in other types of insurance.  Claims are not fixed in nominal terms and there are risks associated with adverse selection and moral hazard.  Just as with automobile insurance, probabilities of claims and estimated severity of claim costs can be estimated by examining statistics on health care.  Contract provisions, such as tests or affadavits and shared costs of claims, can reduce adverse selection and moral hazard problems.


The major problem in relying on a private health insurance system is the interaction of private and political forces.  The atmosphers within which these issues are discussed is emotional.  Distortions in the economics of private health insurance can be due to government involvement, like costs from adverse selection forced by nondiscrimination policies.  Claims for health care using expensive new cures and procedures, like heart transplants, must be paid even though not anticipated when policies were written because of publicity, regulations, and court decisions.  The provision of health insurance does not occur in a competitive market environment.


Workman's compensation is similar to health insurance.  This insurance covers accidents and disabilities arising in jobs.  Benefits cover lost compensation as well.  Like health insurance, the insurance risks are manageable in themselves but the economics of this segment of the business has been distorted by government intervention.  Workman's compensation insurance is mandatory in most countries and states.  Risks are often not actuarially priced because of state laws or regulations.  Private insurers must accept assigned risks of insuring workers who would not be covered at the maximum allowable rates.


Large losses result from this workmen's compensation insurance.  In the United States in 1990, this line accounted for 14 percent of premiums but 26 percent of losses
.  In addition to changes in mandatory coverage made by governments, courts have often awarded damage claims to workers which are very large relative to apparent costs.  Risks from claims are hard to estimate because of long-tails and erratic rewards given by sympathetic juries in trials involving workers.


The political dimension and dynamic nature of both workmen's compensation and health insurance make them unique lines of insurance.  Well known insurance solutions to problems of moral hazard, such as co-insurance and deductibles as discussed below, could be used in providing efficient and profitable private workman's compensation and health insurance.  Insurance benefits negotiated between individuals, groups, and insurance carriers, and governments are not set in competitive markets.  Government policy, unions, subsidized competition, and assigned risks distort the economics of the business.  Profits and value added in this line of insurance are clearly possible but many of the innovations and considerations leading to value added in these lines are outside the scope of this book and in the realm of politics.

Selling Property and Casualty Insurance

Most insurance lines are sold directly to individuals by insurance agents, either independent agents or company representative like Allstate Insurance agents selling policies in Sears Stores.  Insurance brokers are important in retail insurance lines, but they are more important in selling commercial lines.  Brokers and independent agents often represent several insurance companies.


Sales expenses of insurance policies in the retail market, most importantly home and automobile insurance, are a major cost component in providing these services.  Short contract periods and changing premiums typical in property and casualty insurance means that these costs are a recurring part of insurance coverage.  Most agents and brokers receive large commissions for the first contract period and renewal commissions for policies which are continued in force.  Property and casualty selling costs are higher than costs of selling individuals longer term life insurance.  


Insurance is sold to the institutional market both by insurance company representatives, independent agents, and brokers like Marsh and McClellan.  Marketing inefficiencies in the wholesale insurance business are not so obvious as in retail insurance sales.  Business coverage by its nature will differ greatly from firm to firm and there are few economies to be realized from standardization of policies and mass marketing in selling insurance coverage to business.

Claims Processing

The costs of claims processing consists of paper processing costs and the costs of assessing damage or loss.  Indirect costs come from moral hazard problem in property and casualty insurance.  Moral hazard occurs in claims processing at two levels.  First, the insured has an incentive to inflate claims under property insurance coverage.  Many examples of inflated claims can be presented, such as falsely claiming that valuable items have been lost when filing a claim under lost baggage insurance or homeowners insurance.  Second, claims processors make repairs or replace lost items may inflate losses to improve their own sales or revenues.  For example, an auto body shop may throw in a paint job as part of an accident claim, inflating the damage claim to the shopowner's and insured's advantage and the detriment of the insurance carrier.


Claims processing under property and casualty insurance is necessary to validate the casualty or loss and assess the value of the claim under the policy.  If the claim is valid, the claims payment must be processed or repairs made.  Claims processing can be performed directly by the insurance carrier, by contractors performing claims processing exclusively, or by authorized suppliers of repair services or replacements for specific types of losses.  The principal-agent problem with the use of contractors or authorized suppliers increasing claim costs and must be solved to maximize underwriting profits or minimize underwriting losses.  Good solutions to these problems are value producing opportunities for insurance firms.

11.4
Value Production in Insurance

Value is created in the insurance business by investing premiums and underwriting insurance risks.  Value produced by investing premiums comes from credit and asset management services discussed in Chapters 8 and 12. In this chapter, we focus on creating value in the six activities in the value chain for underwriting insurance risks.  Value production opportunities in these activities appear to be enormous.  Industry observers and potential competitors believe that protection from competition resulting from regulation (discussed in Chapter 16) has created inefficiencies in virtually every facet of insurance.  We discuss each activity in the value chain for insurance in the following.

Term Setting and Pricing in Life Insurance

Terms and pricing can be used to resolve problems associated with adverse selection in life insurance.  For example, expanded coverage in case of accidental death for a higher premium might be used to induce self revelation of individuals in risky jobs or with risky life styles.  Terms requiring complete physical examinations or limiting benefits under certain circumstances like war may deter critically ill individuals or individuals with certain careers from applying for insurance.


Some insurance providers, like the defunct Executive Life Insurance Company, were successful in developing new products which took advantage of concerns about the economic environment, specifically concerns about inflation and taxes.  "Universal life insurance" discussed above combined conservative mortality assumptions and participating insurance into a savings vehicle which took advantage of the tax treatment of inside build-up and offered some protection against inflation.  Protection against inflation, a major concern of the 1970's and 1980's, was provided by paying market rates of interest and allowing changing nominal coverage and flexibility in the real value of life insurance benefits.


Creating value in terms of market share or improving margins through pricing and terms are limited in life insurance related products.  The limits come from the mortality tables.  Marginal departures from average experience in the tables present few possibilities for creativity in life insurance product design.  Some innovation in the future may be based on demographics like the maturing of the "baby boomers."  Death benefits and savings may appeal to those concerned with educating children and providing for retirement in the next few decades.

Price and Term Setting in Casualty Insurance

Pricing and terms to minimize and control adverse selection and moral hazard is basic to value production in property and casualty insurance.  Defining insurance contracts which are marketable and manageable from a risk/return standpoint is the challenge of the business.  The challenge must be met differently in the retail market and the complex wholesale market of firms and governments.


Adroit use of statistical data can be useful in fine-tuning assessment of risks and utilizing actuarial information to market new retail products.  For example, motorcyclists are among the riskiest insurance risks.  There are many accidents and injuries are serious.  Progressive Insurance Company found a lucrative business by examining statistics and determining that motorcyclists over 40 years old are lower than average risks.  By marketing exclusively to this class of risks, Progressive is able to make profits and charge lower premiums than available from other suppliers.


Business insurance risks are in some cases routine and others completely unique.  Risks of fire or industrial accidents can be estimated by examining records kept by government agencies, industry associations, and insurance company data cooperatives.  These risks can be estimated with a fair amount of precision and premiums and contracts designed accordingly.  Unusual or new risks, like the loss of communication satellites or tanker insurance in the Persian Gulf in wartime, can only be estimated by hunch and application of possibly strained parallel situations.


In both retail and wholesale casualty insurance, pricing and term setting can be used to mitigate or eliminate problems arising from adverse selection and moral hazard.  Adverse selection occurs because insurance buyers try to find policies which are cheap for the risks they expect to face.  For example, with average cost auto insurance pricing, low risk driver subsidize drivers having higher accident rates.  Insurance customers can be distinguished by observable characteristics which affect accident risk, such as sex, age, years' driving experience, and previous driving record, to some extent.  Alternative means to minimize adverse selection must be sought for hidden information on risk class.


One alternative is to use deductibles, where claims above a certain amount are paid by the insurance company.  For example, $100 deductible might have an annual premium of $1,000, whereas $500 deductible might have a premiums of $750.  An example of a deductible policy is shown in Figure 11-4A.  With deductibles, the insured bears the loss up to a specified limit and the insurance companies only pays claims over that amount up to the policy limit.  Drivers who are safer and more cautious choose higher deductables.  Secret auto racers elect lower deductible because they know they are more likely to have claims.  Calibration of deductibles and premiums can induce drivers to reveal themselves as high or low risk by choice of contract terms.  Value is created by managing claims costs and targeting specific classes of risks.


Moral hazard occurs when the insured takes actions increasing the risk of loss to the insurance company.  For example, the owner of an insured boiler may not perform required maintenance, increasing the risk of an explosion.  Co-insurance is another way to control problems of moral hazard.  Co-insurance means that losses are shared by the insured and the insurance firm, as shown in Figure 11-4B.  The lines and shaded areas show that the insured and the insurance company share the loss according to the terms of the policy up to the policy limit.  The terms of an insurance policy may cover only 75 percent of losses, and the insured must pay 25 per cent of the losses.  Insureds are less likely to risk avoidable losses if pay part of damages out of their own funds.


Non-price terms of insurance contracts can control both adverse selection and moral hazard.  For example, documented maintenance expenses on equipment or periodic inspection of buildings or equipment may be required by the insurance contract.  Changes in operating procedures or functions may have to be reported to the insurance company to assure coverage.  For example, auto insurance premiums and coverage depend on miles driven.  Changes in driving needs may have to be reported.


Definition of terms and prices on insurance contracts are limited only by three factors:  acceptance by customers in the insurance market, practicality in implementing control and monitoring procedures implied by the terms, and regulatory approval.  The last requirement is covered in Chapter 16.

Value Production from Marketing Insurance Products

Nearly all observers of the insurance industry believe that the marketing of life insurance products is inefficient.  Most ordinary life insurance is sold by company or independent agents.  Sales costs paid to agents often amount to one year's premium.  The growth of group and credit life insurance market share can be interpreted as a response to the high cost of sales via agents making direct sales calls.  Independent and company agent sales of ordinary insurance still dominates the market in the United States as shown in Table 11-3.


Dominance of the relatively inefficient system of agents is based on several factors.  First is the tremendous political influence of independent agents who can fill the halls of Congress with lobbyists and constituents on one day's notice.  Second, the complexity of the product and individual financial information which must be communicated and explained makes a labor intensive marketing effort difficult to avoid.  A third reason is the complacence of major life insurance underwriters who share the benefits of the imperfectly competitive market with the agents selling their life insurance services.  


A number of recent experiments and shifts in position of insurance companies are related to insurance marketing.  For example, Merrill Lynch acquired a life insurance company and attempted to sell insurance products through its brokerage offices.  Shearson Lehman bought First Capital Life and brokers sold annuities issued by the insurance firm to their clients.  The Prudential Insurance bought a brokerage firm, Bache.


In Europe, restructuring of insurance through cross-border insurance company alliances and commercial bank merging with insurance is possible with the European Economic Community's "single market" policy for financial services (discussed in Part III).  Protected regional insurance service markets in Europe allowed marketing inefficiencies resulting in large price differentials, for example with Spain expensive and England cheap.  In one apparently successful attempt to market insurance efficiently, Internationale Nederlande Group (ING) was formed by merging the Netherland's largest inusurance company and third largest bank to utilize bank branches for selling insurance products
.


Many experiments to innovate in life insurance product marketing have failed.  Merrill Lynch abandoned its insurance venture.  Differences in training, compensation, and sales techniques between brokers and insurance salesmen meant they could not work in the same offices effectively.  Brokers did not like to sell insurance and insurance salesmen resented higher pay of brokers.  Shearson had to provide guarantees to customers when its insurance subsidiary ran into financial difficulties causing losses to buyers of its insurance products
.  These failures do not rule out innovative low cost solutions to life insurance marketing in the future but do urge focusing on true efficiencies in marketing insurance products.


Marketing property and casualty insurance is performed by a combination of company agents, independent insurance agents, and insurance brokers.  In the retail market, marketing of standardized contracts such as auto and home insurance to large numbers of individuals, value production from more economical marketing of insurance products seems more likely than in the marketing of commercial lines.  In retail casualty insurance, the strength of the independent agents in lobbying efforts to prevent entry into the market by competitors, such as banks, has limited the channels through which insurance can be offered to individuals.


A number of firms have economized on costs of selling property and casualty insurance to the retail market by short-circuiting the agent system.  Notable among them is the sales of auto insurance by Twentieth Century Insurance Company which sells only over the phone to the lowest risk customers.  The only contact of the customer with firm is through phone and mail.  Other firms have attempted to economize on insurance selling costs by using distribution networks already established for other purposes, such as using Sears Stores for Allstate Insurance.  Some deposit-taking financial institutions cross sell insurance in branches directly or with cooperating firms where that is permitted.  Group sales of auto and home insurance has increased and is another way of reducing sales and marketing costs while reducing premium payment costs by use of payroll deductions.


The current marketing system for insurance is dominated by independent agents.  The agent system has both advantages and disadvantages to insurance companies.  An obvious advantage to the insurance companies is that independent agents are compensated (in most cases) by receiving a fraction of premium dollars generated by new and renewed policies.  Agents' interests align with those of the insurance carrier so long as increasing the volume of business produces profits.  


The disadvantage to insurance underwriters of the agent system is that the labor intensive sales may not be the most cost effective method of determining and meeting insurance needs.  Higher prices to cover higher costs reduce demand.  Marketing of property and casualty insurance products to the retail market is an area where substantial value can be produced by reduction of sales costs and expansion of the market.


The heterogenous nature of business and institutional insurance needs means labor intensive sales is largely unavoidable.  Innovative methods of direct sales versus reliance on an agency system does not seem to have the value creating potential in wholesale market for casualty insurance as in retail lines.  Standardization of coverage and policies to broader markets could be a source of value to business and governments.

Monitoring and Controlling as Sources of Value in Insurance

Monitoring and controlling life insurance contracts and related products are routine because of the general absence of moral hazard problems.  Most routine monitoring of life insurance contracts is concerned with timely payment of premiums.  Payments made under pension funds or annuities by insurance firms may contain conditions requiring monitoring.  For example, benefit levels may change depending on survival of both spouses, or claims may be made for disability benefits.  Moral hazard problems associated with annuity and pension plans are readily controllable, but monitoring and controlling activities must be performed or costly problems can occur.  Given widely publicized inefficiencies of some life insurance companies, cost savings from better use of human and capital resources in monitoring and control activities are possible.  Potential payoffs from innovations in the controlling and monitoring activities required for life insurance contracts are hard to estimate but could be large.  


Moral hazards in casualty insurance can be classified readily into two types: (1) actions taken before a claim which increase the likelihood of a claim; and (2) actions which occur after a claim affecting the amount of the claim.  Monitoring terms of insurance contracts reducing the risk of these hazards and implementing control procedures when terms are violated is an important value producing activity for casualty insurance companies.  Monitoring these terms can be an expensive capital and labor intensive business.  For example, required on-site inspections of factories or warehouses for compliance with contract commitments may require technical expertise.  Assessment of claims may require technical appraisal or even engineering and other expertise to assess.  Violations of insurance terms may require legal action which is expensive.


Some insurance companies develop expertise in certain areas of risk.  For example, Hartford Steam Boiler Inspection and Insurance Company provides loss prevention and engineering services to policy holders which keep its underwriting profits, according to one analyst, "the envy of the industry."
  Developing internal expertise in certain areas of insurance risk is the basis for competitive advantage for some casualty insurance companies, who develop and use technical expertise efficiently.


Insurance companies may improve quality or reduce costs of monitoring by using third party experts.  Third party inspectors can monitor provisions in contracts where the insured is required to take risk-reducing actions.  Third party experts can be used to control costs of claims.  Many auto insurance companies, for example, designate certain auto body shops as agents for the determination of the value of damage claimed from auto insurance.  As discussed above, use of third parties in the monitoring and controlling insurance claimes introduces a principle-agent problem when the third party benefits from the amount of claims.


An alternative to the insurance firm performing its monitoring and control procedures or using third parties to perform these activities is to use firms offering claims adjustments to the insurance industry.  These organizations or firms can be cooperatives of insurance companies or independent companies depending on the insurance industry for its profitability.  Both types of organizations are less likely to take actions adverse to insurance companies from settlement of claims.  

Production and Delivery of Insurance Services

Insurance contracts and retirement plans are legal documents and must be produced and delivered and maintained and updated.  Execution of these documents is typically part of the sales function.  For ordinary life insurance, agents visit insureds in their homes or offices, bringing contracts and obtaining necessary signatures.  Insurance agents perform these functions with casualty insurance.  With group insurance, employee benefit personnel or company representatives obtain the necessary legal agreements to group policies.


Premiums must be collected and renewals processed.  Changes in beneficiaries, coverage, and other contract provisions must be reflected in centralized records.  Pension and annuity plans require periodic payments of benefits and continuing contact with beneficiaries.  Casualty insurance requires payment of claims.  Making benefit payments present insurance firms opportunities for cost savings in transaction processing from reduction of costs of holding transaction balances.


Premium collection payments, document control and updating are typically done in centralized insurance company offices with large clerical staffs and computer systems.  These accounting, data storage, updating, and retrieval systems require labor and computer intensive processing.  They can be very expensive.


Claims processing function can be produced in a variety of ways.  Paying claims is an example of transaction processing as we discussed in Chapter 10.  Regional offices or agents can perform these functions or they can be consolidated.  Some insurance companies have set up off-shore operations in countries like Ireland to process paper-work to reduce labor costs.  Computing and communication technology and the evolution of "artificial intelligence" or "expert systems" may allow new efficiencies in claims processing by reducing and relocating labor costs.  Some insurance companies are so good at claims processing that they offer services to other insurance providers.  For example, Prudential Insurance offers claims processing for medical insurance claims for a variety of insurance providers.

Value in Investment and Risk Management in Insurance

Bearing and shifting actuarial risks is the main source of value produced by the insurance business.  We have already discussed the economics of life and property and casualty insurance risks.  We have aso shown how funding and investing for insurance companies is critical to insurance profitability.  Value produced by investing insurance and pension fund premiums and reserves in assets like loans, private placements, or securities is no different from value producing financial services like credit or portfolio management discussed elsewhere in this book.  

Summary

Life insurance and related products are governed by statistics reflected in the mortality tables.  While opportunities to produce value in life insurance services can be found in innovative life insurance and related product designs, little value can be expected by changing risks of life and death.  The greatest opportunities for value creation in life insurance products appear to be in eliminating inefficiencies in marketing, producing, and delivering these products.  Property and casualty insurance risks are more susceptible to innovation based on new products which alter and shift risks for consumers and increase their expected welfare.  Exploitation of information on risks and preferences related to property and casualty insurance can identify unmet market demands.  As with life insurance, many opportunities for improved efficiency in performance of other activities required to provide property and casualty insurance services.  The opportunities appear largest in innovations in contract pricing and term setting, marketing insurance, monitoring and controlling claims, and producing and delivering casualty insurance services.
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Table 11-1


Mortality Tables


Table 11-2


Calculation of Premium for Five-Year Term Life Policy


for Twenty Five Year Old Males at 10 and 15 Percent

	PRIVATE 

Year
	
Deaths


per 10000
	
Benefits


$

	
1
	
62
	620,000

	
2
	
65
	649,597

	
3
	
68
	679,137

	
4
	
70
	698,636

	
5
	
73
	728,067



Table 11-3


Life Insurance In Force in the United States


Table 11-4


Panel A


Operating Data from Property and Casualty Insurance Companies


Panel B


Past Operating Data for Property and Casualty Insurance Companies


Figure 11-1


Financial Statements for Insurance Company 


Writing One Year Term Insurance


for Twenty Five Year Old Males 

Income Statement

Earned Premiums


$ 620,000


Benefits Paid



   620,000







_________


   Underwriting Profit         

               0


Investment Income
 

       31,000











_________

      
Earnings



   $  31,000

Balance Sheet at Beginning of Year
	PRIVATE 

Assets
	
Liabilities

	Investments
	$ 620,000
	Unearned Premiums
	$ 620,000

	
	
	Benefits Payable
	        0

	
	
	Retained Earnings
	        0


Balance Sheet at End of Year
	PRIVATE 

Assets
	
Liabilities

	Investments
	$  31,000
	Unearned Premiums
	$       0

	
	
	Benefits Payable
	        0

	
	
	Retained Earnings
	   31,000



Figure 11-2


Patterns in Premiums and Benefits for Various Life Policies
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Figure 11-3


Claims Paid with Reinsurance and Risk Sharing 
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Figure 11-4


Claims Paid and Net Losses Under Deductibles and Co-Insurance
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    � Borch (1990) argues that the standard requirement that the risks be assessable in terms of a probability distribution that the event will occur is too restrictive if agreement can be reached between the parties.


    � Contrast this with the discussion of a "fair rate of return" for casualty companies, below.


    � See D'Arcy and Doherty (1988), especially Chapters 2 and 4, for a treatment.


    � Derived assuming the company's total beta produces the total expected return and similarly for invested assets in CAPM equilibrium, then solving for the necessary expected return to obtain the company overall expected return.  See D'Arcy and Doherty (1988), p. 36.


    � Insurance Information Institute, p.52


    � Insurance Information Institute, p. 10.


  � Nicholas Bray, "Bank-Insurer Merger is Working Well," Wall Street Journal, February 29, 1994, p. A9B. 


    � Wall Street Journal, January 28, 1992, p. A4.


    � Value Line Investment Survey, April 12, 1991.
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