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This Problem Set takes 4–6 hours to complete.  Please plan your time appropriately.

© Howard J. Bolnick 2007, All Rights Reserved
Questions in this problem set can be answered using the Utility Program in the Problem Set folder on your course CD.  The worksheet is annotated and it is set-up with the initial set of assumptions (“Base Case”).  This should be reviewed before you proceed.  

These problems are an important part of our lecture on Insurance Market Imperfections and an important learning tool.  I am interested in your successfully working the problems.  Please feel free to call or e-mail me if you have problems understanding the worksheet or any of the problems.

In answering these questions you are following the path that Rothschild and Stiglitz blazed in their seminal paper “Equilibrium in Competitive Insurance Markets: An Essay on the Economics of Imperfect Information”.  Please pay particular attention to 6Q and 6R which are at the heart of the paper’s argument.  
Please bring the problem set with your answers to reference during class discussion.

Assumptions and Definitions  

The problem set is based upon the following behavioral assumptions and definitions.  Please refer back to these definitions in answering questions.

1. Individuals are risk averse in the domain leading to insurance purchases.

2. Individuals always know their own true risk of loss.

3. Individuals’ insurance buying behavior in their risk averse domain (i.e., demand for insurance) is rational and can be described by a utility curve in the form U(x) = ln(x).

4. An individual’s purchase decision is based solely and exclusively on choosing the option with the highest utility.  

5. Individuals’ price elasticity of demand for services covered by insurance is zero (don’t be confused by this assumption---it will be explained in Problem 7).

6. Insurance companies are risk neutral.

7. Insurance companies will offer any insurance product that can be sold, without loss, at an appropriate fair odds premium (i.e., one in which the premium = Pr(loss) x loss) plus any applicable loading.  Loading is added for expenses and not profit.  

8. There are multiple competing insurance companies that will offer any saleable, non-loss producing products.  Insurers will cease selling any loss producing product.

9. Stable market equilibrium is reached when, (a), individuals choose to buy or not buy insurance based on maximizing their utility and, (b), insurance products purchased by those individuals that do choose to buy are all non-loss producing products to insurance companies.  Note that (b) allows the possibility that low risk purchasers might cross-subsidize high risks in a single product.

10. Market failure occurs under a number of circumstances (listed in order of severity of market failure):

· Stable market equilibrium develops in which some or all individuals choose to buy less than full insurance (mild market failure).

· Stable market equilibrium develops in which some individuals choose to buy insurance while others choose to not buy insurance (severe market failure),

· Individuals’ choices are loss producing to insurance companies.  No stable market equilibrium can be found. Therefore, insurance is not available to anyone (complete market failure).

11. Stable market equilibrium with no market failure is reached when all individuals choose to buy full insurance products (i.e., 100% coverage of loss) that are all non-loss producing to insurance companies.

12. A pooling equilibrium occurs when a single insurance product attracts both high risk and low risk individuals.  Gains from insurance on low risk individuals cross-subsidize losses from insurance on high risk individuals

13. A separating equilibrium occurs when high risk individuals all buy one insurance product and low risk individuals buy different insurance.  There is no cross-subsidy of high risks insureds’ losses by low risk insureds.

Base Case
The Base Case represents an individual’s choice between buying insurance and not buying insurance that fully covers risk of loss = 10 (full insurance).  The loss occurs with Pr(loss) = .25. Initial wealth of the individual faced with this risky decision is 20.  

A fair odds premium of Pr(loss) x loss = (.25 x 10) = 2.50 is charged by the insurance company. There is no insurance company loading added to the fair odds premium. This non-loaded premium is non-loss producing to the insurer, i.e., premium just covers the expected losses.

Later problems build on this Base Case.  Variations in insurance products are introduced, including different fair odds premium, insurance loading, partial insurance (coinsurance), and different individual probabilities of loss.

Utility Theory: Full Insurance
Using information from the Base Case, provide the following information about individuals’ demand for purchasing full insurance.  This is the Friedman and Savage Utility Theory discussed in our readings and lecture on the demand for personal insurance.  Problem 1 uses the Base Case assumptions.  

Problem 1A.  Using the Excel worksheet, calculate the coordinates for each of the points A through D on the graph at the end of this Problem Set.  Please give coordinates in the form (W, U(W)) and describe what they represent.  U(W) should be calculated to 5 decimal places.

· A =

· B =

· C =

· D =

1B. Will individuals whose behavior is described by this Utility Function buy insurance or not buy insurance (circle one)?  

1C. Why will they make this insurance purchasing decision?   Please answer by referring to points and coordinates in Problem 1A.

1D. On the graph, E represents wealth and utility of a fair odds premium plus insurance loading (graphically, D - E) large enough that individuals become indifferent between a choice of buying insurance or not buying insurance.  Why is this statement true?  

1E. What are the coordinates of E?  Hint: x can be found either by successive approximations using the loading variable on the worksheet, or by using antilog or exponential formulas that are not on the worksheet.  

1F. What is the maximum load that insurers can charge to individuals?  


  

Utility Theory: Partial Insurance
Problems 2 and 3 explore individuals’ demand for partial insurance. For these problems, insurers sell a portfolio of products with varying coinsurances.  Problem 2 explores purchasing behavior based upon the Base Case assumptions and fair odds premiums with the sole difference from Problem 1 being that the insured retains a portion of the risk of loss based upon a coinsurance varying from 0% to 80% of loss.  Problem 3 adds loading to fair odds premiums.

Problem 2A.  Using the Base Case fill in missing values on the chart below.

Coinsurance
Fair Odds


   With   Insurance   Purchase

         %    
Premium   U(buy insurance)
 W(no loss)    W(loss)     E(W)
       0%
    2.50
          2.86220

     17.5
  17.5
     17.5

      20%

      40%

      60%
   
      80%

     100%
     -0-
          2.82245

     20.0
  10.0
     17.5


Note: 0% coinsurance is “full insurance” and 100% coinsurance is “no insurance”. These points correspond to the Base Case.

2B. Will individuals prefer to buy any or all of these insurance products, even those subject to coinsurance, or not buy insurance?  Why?

2C. If insurance companies offer a choice of products with coinsurances varying from 0% (full insurance) to 80%, which product will individuals buy?  Why?

2D. Show how to calculate W(no loss), W(loss), and E(W) (assuming that insurance is purchased) for a product subject to 20% coinsurance.

2E.  What conclusion can you draw about risk averse individuals’ demand for full insurance (0% coinsurance) verses partial insurance verses no insurance (100% coinsurance) all of which are priced using fair odds premiums with no insurance loading? 

Problem 3.   In the real world, insurance companies must add a loading to fair odds premium to cover their costs of doing business and a return on their owners’ investments.  Insurance loading has an affect on individuals’ decisions to purchase insurance.  To explore this affect, we will assume that the insurance company must add 20% insurance loading to all of its products. (Computation note: use the “Insurance Loading” variable on the utility worksheet.)

3A. Fill in missing values on the chart below.

Coinsurance
 Loaded
$



 With   Insurance   Purchase

         %    
Premium   Loading
U(buy insurance)       W(no loss)    W(loss)     E(W)
       0%
    
      20%

      40%

      60%

      80%

     100%
     -0-
         -0- 
        2.82245

     20.0
  10.0
     17.5



Note: 0% coinsurance is “full insurance” and 100% coinsurance is “no insurance”.  

Answer the following questions using values in this chart.

3B. Will individuals purchase any, or all of these insurance products versus choosing not to buy insurance?  Why?

3C. If insurance with loading is still attractive to individuals, which product will they prefer and why?

3D. Explain the reasons for the sequence of E(W).

3E. Compare the chart in 3A. with the one in Problem 2A.  What conclusion can you draw about risk adverse individuals’ demand for full insurance verses partial insurances with percentage of premium insurance loadings? Does loading cause any market failure?  (See Assumptions and Definitions #9 for definitions of the various types of market failures.)  If so, please identify the market failure.

Supply of Insurance with Asymmetrical Information
In order to explore insurance companies’ behavior (i.e., the supply of insurance products) we now will use two individuals, Adolph and Barry, each having identical utility functions (U(w) = ln (w)) and initial wealth (20).  Insurance companies know that an “average risk” will have a Loss = 10 and a Pr(loss) = .25 (i.e., the Base Case).  Insurers price their products based on fair odds premiums using this average loss (Base Case) information.  

Problem 4.  Adolph and Barry are not “average risks”.  Adolph knows that he is a high risk individual, with Pr(loss) = .35.  Barry knows that he is a low risk individual, with Pr(loss) = .15.  We will assume that the insurance companies do not know the information that Adolph and Barry possess about their actual risks.  Insurers only know the “average risk” (Base Case), which is composed of an equal mix of high risk and low risk individuals.  Their single product offering and assessment of its fair odds premium are based upon a Loss = 10 and Pr(loss) = .25 (an “average risk”).  These assumptions of what individuals know and insurers assume about risks are characteristic of insurance markets with asymmetrical information.    

4A. Calculate the missing values and enter them on the chart:





Avg. Risk





Fair Odds    





E(W)



       Pr(loss)
Premium    U(no insurance)  U(buy insurance)   No Insurance                           High risk (Adolph)
 .35
    2.50







     Low risk (Barry)
 .15
    2.50






            Average  
             .25
    2.50

     2.82245 
    2.86220

17.5
(Computation hint: change Pr(loss) for high and low risks for utility calculation portion of the worksheet and not for calculation of fair odds premiums.)

Answer the following questions based upon results on this chart:

4B. Will Adolph buy the single insurance product being offered? Why?  

4C. Will Barry buy insurance? Why?

4D. Why are all U(buy insurance) the same?

4E. Why are U(no insurance) different for high, low and average risks?  Please provide a formula for calculating U(no insurance) as a part of your answer.

4F. Why are E(W) for no insurance different for high, low and average risks?  Please provide a formula for calculating E(W)no insurance as a part of your answer.

4G. Due to their lack of knowledge about Adolph’s and Barry’s risks, insurance companies have offered a single product at a fair odds premium based solely upon their knowledge of the average risk (premium = 2.50).  What is the actual cost of insurance coverage (i.e., the true fair odds premiums) for high risks like Adolph and low risks like Barry? 

4H. What do the differences between the cost of insurances for high risks and low risks versus the amount collected in this problem from each risk (average risk fair odds premium = 2.50) mean for the profitability to insurance companies of high and low risk customers?

4I. Can insurance companies profit in this situation? (I.e., offering full insurance based upon fair odds premiums for an average risk and depending---unknowingly---upon cross subsidizing losses on high risk individuals by gains on low risk individuals.)  Is this a stable market equilibrium? Is there any market failure?  If yes, then identify the market failure (see Assumptions and Definitions #8 for definitions of stable market equilibrium).

4J.   What happens if insurance companies decide to avoid the consequences explored in 4H. by offering a single full insurance product based upon fair odds premium for high risk individuals? Calculate the missing values, enter them on the chart and indicate, by circling the correct answer, whether or not Adolph and Barry will buy this insurance.





    High Risk





    Fair Odds




           Purchasing



       Pr(loss)
     Premium 
U(no insurance)   U(buy insurance)    Decision   

High risk (Adolph)
 .35
      3.50





buy/not buy

Low risk (Barry)
 .15
      3.50





buy/not buy

4K. Does the product offering in 4J result in stable market equilibrium?  Is there any market failure?  If yes, then identify the market failure.

Problem 5.  Having made the mistake of offering the same fair odds premium for full insurance to both high and low risks, insurance companies now “know” that the average risk is actually composed of two groups: 1) high risk individuals (with a Pr(loss) = .30 for this problem) and 2) low risk individuals (with a Pr(loss) = .20 for this problem).  Two full insurance products are now offered, each with fair odds premium based upon their respective high risk and low risk Pr(loss).  These assumptions are characteristic of insurance markets with separating equilibria.

5A. Calculate the following values and fill in the chart.



       Pr(loss)
Fair Odds Premium 
U(no insurance)
U(buy insurance)

High risk (Adolph)
 .30

    3.00

     





 -Low risk alternative* .30

    2.00

     
Low risk (Barry)
 .20

    2.00

     




          --High risk alternative* .20

    3.00

     
Average 
             .25

    2.50

     2.82245
 
    2.86220

* High risk individuals choose to purchase insurance priced using low risk fair odds premium    and visa versa (used in problems 5D. through 5E.)

Answer the following questions based upon this chart.

5B. Will Adolph buy high risk insurance for 3.00? Why? 

5C. Will Barry buy low risk insurance for 2.00?  Why?

5D. If there are no barriers to purchasing either high risk or low risk insurance products, then which product will Barry buy? Why?

5E. If there are no barriers to purchasing either high risk or low risk insurance products, then which product will Adolph buy? Why?

5F. What would be the consequences to insurance companies if Adolph were to purchase the low risk insurance product?

5G. If there are no barriers to individuals purchasing either insurance product, then will the insurance company find these two products (separating equilibrium) to be a stable market equilibrium?  Is there any market failure?  If yes, then identify the market failure.

5H. What purchasing decisions will Adolph and Barry make if insurance companies decide to offer only the high risk product (full insurance at 3.00)?  Will this result in a stable market equilibrium?  Is there any market failure?  If yes, then identify the market failure.

A Competitive Market for Insurance: The Problem of Market Failure
Problem 6.  Having made the further mistake of offering separate full insurances at fair odds premiums to attract high and low risk customers, insurance companies now “know” that a separating equilibrium is unstable.  Insurers now attempt to find a single product that might be attractive to both: 1) high risk individuals (with a Pr(loss) = .27 for this problem) and 2) low risk individuals (with a Pr(loss) = .23 for this problem).  For calculating average risk premiums use Pr(loss) = .25.   Premiums for all insurance products in this problem are based upon the noted Pr(loss) plus a 20% load. These assumptions are characteristic of insurance markets with pooling equilibria.

6A. Calculate the following values and fill in the chart.






  Based on Average Risk
 Based on True Risk



Coinsurance 
Loaded
      


 Loaded


       Pr(loss)
         %           Premium    U(buy insurance)
Premium  U(buy insurance)

High risk 
 .27
         0%
  3.00



   3.24



(Adolph)
 .27
       20%
  2.40
 
   

   2.59





 .27
       40%
  1.80
               

   1.94





 .27
       60%
  1.20
               2.83007
   1.30





 .27
       80%
    .60
 


     .65





 .27           100%
   -0-


 
     -0-



Low risk 
 .23
         0%
  3.00
 
  

    2.76



(Barry)

 .23
       20%    
  2.40
 
   

    2.21
             2.85132


 

 .23
       40%
  1.80
 
   

    1.66





 .23
       60%
  1.20
 
   

    1.10





 .23
       80%
    .60

   

      .55





 .23
     100%
   -0-
 
   

      -0-


Note: 0% coinsurance is “full insurance” and 100% coinsurance is “no insurance”.

Answer the following questions based upon this chart.

Having analyzed prior mistakes, one insurance company, A, tries to attract both high risk and low risk individuals by offering both the same partial insurance product with 20% coinsurance priced based upon an average risk loaded by 20%.  At the same time insurance company B, with the same hope for market stability, offers another partial insurance product with 60% coinsurance priced based upon an average risk loaded by 20%.

6B. Will Adolph buy partial insurance with 20% coinsurance from A versus no insurance? Why? 

6C. Will Barry buy partial insurance with 20% coinsurance from A versus no insurance?  Why?

6D. If A were the only insurance company, and a 20% coinsurance product the only one offered, then would the purchasing decisions in 6B. and 6C. result a in stable market equilibrium?  Is there any market failure?  If yes, then identify the market failure.

6E. Will Adolph buy partial insurance with 60% coinsurance from B versus no insurance?  Why?

6F. Will Barry buy partial insurance with 60% coinsurance from B versus no insurance?  Why?

6G. If B were the only insurance company, and a 60% coinsurance product the only one offered, then would the purchasing decisions in 6E and 6F result in a stable market equilibrium?  Is there any market failure?  If yes, then identify the market failure.

6H. If both A and B offer their insurance products to the market, will Adolph buy partial insurance with 60% coinsurance from B, or, insurance with 20% coinsurance from A?  Why?

6I.  If both A and B offer their insurance products to the market, will Barry buy partial insurance with 60% coinsurance from B, or, insurance with 20% coinsurance from A?  Why?

6J. In a market with these two partial insurance choices being offered (6H and 6I), both high risk and low risk individuals will buy different insurance.  Describe the buyers’ purchasing decisions.  Are these buying choices a separating equilibrium or a pooling equilibrium.

6K. Both high and low risks buy insurance, but choose different products from different insurance companies.   Insurance company A has self-selected all high risk individuals on its 20% coinsurance product.  Referring to the loaded premiums on chart in 6A, will this self-selection be profitable for A?  Why?  

6L. Realizing that all its customers are high risk individuals, insurance company A reprices its products using loaded premiums based upon actual (high) risk Pr(loss) and offers its high risk customers the range of coinsurance options on the chart in 6A.  What choice (premium and coinsurance) will A’s customers make in response to these new product offerings? 
6M. Insurance company B has self-selected all low risk individuals on its 60% coinsurance product.  Referring to the loaded premiums on chart in 6A, will this self-selection be profitable for B?  Why?       
6N. Realizing that all its customers are low risk individuals, the market forces B to reprice its products using loaded premiums based upon actual (low) risk Pr(loss) and offers its low risk customers the range of coinsurance options on the chart in 6A.  What choice (premium and coinsurance) will B’s customers make in response to these new product offerings? 
6O. Competition among insurance companies now forces A and B to offer more product choices and to price their respective products based upon risk characteristics of those individuals who initially chose to insure with them (A, high risk individuals: B, low risk individuals).  We know that low risk individuals will prefer to buy their insurance from B, which offers products based upon their low risk fair odds premiums. But, what about high risk individuals?  What products will they prefer, if there are no barriers to access to any products now offered by either A or B?   Calculate the following values and fill in the chart.






  Insurance Company A
Insurance Company B






   Based on High Risk*  
   Based on Low Risk



Coinsurance 
Loaded
      


 Loaded


       Pr(loss)
         %           Premium    U(buy insurance)
Premium  U(buy insurance)

High risk 
 .27
         0%
  3.24
              

   2.76



(Adolph)
 .27
       20%
  2.59
 
   

   2.21





 .27
       40%
  1.94
 
   

   1.66





 .27
       60%
  1.30
  
   

   1.10





 .27
       80%
    .65
 
   

     .55





 .27           100%
   -0-
               
 
     -0-



* Note: these values were previously calculated in problem 6A.

6P. With no barriers to access, high risk individuals are not restricted to the choice of options offered by insurance company A.  Given this freedom of choice (the choices described in 6O.), what product choice will now be made by high risk individuals?  What is the consequence to insurance company B?

6Q. Do choices made by high and low risk individuals in 6N. and 6P. result in a stable market equilibrium?  Why?

6R. If there are no barriers either to insurers’ product offerings or to customers' choices of product options, then what might ultimately happen to this insurance market.  Can it potentially evolve into a stable market equilibrium?  Identify potential market failures.  (Note: This is an important question --- there are two possible long term outcomes.)

Supply and Demand of Insurance with Moral Hazard
Problems 1 through 6 assume that Pr(loss), i.e. loss frequency, and size of loss, i.e. loss severity, are unaffected by whether or not risk averse individuals purchase insurance.  The implicit assumption in these problems is that there is no price elasticity of demand for services covered by insurance.  For example, we assumed that fully insured individuals use the same amount of health care as uninsured individuals.  Moral hazard, which is characteristic of insurance markets, recognizes that there is a price elasticity of demand.  In real world insurance markets, the amount of services used by insured individuals (e.g., health care services) is greater than services used by uninsured individuals.  

Problem 7. Charles’ expected loss depends upon the extent that his loss is covered by insurance.  If he has no insurance, then his Loss = 10 and Pr(loss) = .25 (the Base Case).  On the other hand, if he is fully insured, then his Loss = 10 and his Pr(loss) = .30.  For partial insurances, Charles’ Pr(loss) follows the linear pro-rata formula in the chart below.  We will assume that insurance companies know about moral hazard and incorporate accurate assessments of losses into their fair odds premiums.

7A. Calculate the following values and enter them on the chart:

      
Coinsurance %
Pr(Loss)
Fair Odds Premium
U(buy insurance)
1.
    100%

  .25



2.  
     80%

  .26



3.
     60%

  .27



4.
     40%

  .28



5.
     20%

  .29



6.
       0%

  .30


7. 
       0%

  .25

         2.50

   2.86220
(Base Case)
Note: 100% coinsurance is the same as “no insurance”, and 0% coinsurance is “full insurance”. The Base Case (i.e., full insurance with no moral hazard) is repeated here for comparative purposes. 
Answer the following questions based upon this chart.

7B. Line 7 on the chart is our Base Case of full insurance with no moral hazard problem (i.e., the Pr(loss) = .25 is unaffected by the existence of insurance).  Line 6 - full insurance is subject to increased loss due to moral hazard.  What effect does moral hazard have on the fair odds premium, the U(buy insurance) and, therefore, the attractiveness of buying insurance?

7C. When a moral hazard exists, will Charles still purchase insurance?

7D. In a situation with no moral hazard and no insurance loading, we learned that individuals are attracted to full insurance over partial insurance (see Problem 2).  Is this still true when moral hazard exists?  Explain your answer.

7E. Does moral hazard cause market failure?  If yes, then identify the market failure.

Solutions to the Problem of Market Failure

Private – Open Market Solution: Effective Insurance Company Risk Management Tools
Problem 8.  Having made numerous mistakes trying to reach stable market equilibrium, insurance companies now use their knowledge that the average risk is actually composed of two groups: 1) high risk individuals (with a Pr(loss) = .30 for this problem) and 2) low risk individuals (with a Pr(loss) = .20 for this problem).  Two full insurance products are offered directly to individuals, each with fair odds premium based upon the respective high risk and low risk Pr(loss).  .  A premium load of 20% is added to fair odds premium to cover the cost of sales and the risk selection process.  In addition, insurance companies ask applicants relevant information about their risk and are able to effectively identify high risk individuals and low risk individuals (i.e., insurers develop effective Risk Management Tools).  High risk individuals are offered only high risk insurance.  Low risk individuals are offered only low risk insurance.  High risks are effectively barred from purchasing low risk insurance.  These assumptions are characteristic of insurance markets using effective risk classification - risk rating system to maintain separating equilibria
Complete the chart and answer the questions below.


       Pr(loss)
Fair Odds Premium 
U(no insurance)
U(buy insurance)

High risk (Adolph)
 .30

    3.60



Average 
             .25

    3.00

     2.82245
 
    2.83321

Low risk (Barry)
 .20

    2.40


8A. Will Adolph buy high risk insurance? Why? 

8B. Will Barry buy low risk insurance?  Why?

8C. If there are no barriers to purchasing either insurance product, then which product will Barry buy? Why?

8D. If there are no barriers to purchasing either insurance product, then which product will Adolph buy? Why?

8E. If insurance company risk classification is effective and high risk individuals (i.e., Adolph) are barred from buying low risk insurance, then will the insurance company find this two product equilibrium to be a stable market equilibrium?  Is there any market failure?  If yes, then identify the market failure.  Is this a pooling equilibrium or a separating equilibrium?  

Private – Closed Market Solution: Employer Insurance with Premium Subsidy

Problem 9.  Flush with success from having “discovered” an effective risk classification – risk rating system, insurance companies want to expand their market.  A creative actuary at insurance company A suggests to management that they test a new concept using their own company employees.  The actuary suggests that the company offer all employees full insurance for their potential loss = 10 with a company subsidy equal to 50% of premium based on the average employee risk.  Because premiums are subsidized the actuary feels that Adverse Selection will not occur, so no risk classification – risk rating system is recommended.  The actuary feels comfortable offering all employees full insurance priced based on average risk (Pr(loss) = .25) plus a 10% load.  The premium load is less than the 20% load when insurance is sold to individuals (see Problem 8) because sales and enrollment cost are reduced by using the company’s human resource facilities, and, there is no costly risk selection process to administer.    

The actual risk profile of company employees consists of equal numbers of low risks, with Pr(loss) = .20, and high risks, with Pr(loss) = .30, and a potential loss of L = 10.  The average risk is Pr(loss) = .25.   The premium, including load for administration and profit, is (loss x Pr(loss)) x (1.10) = (10 x .25) x 1.1 = 2.75.  Note that the risk profile for this problem is the same as in Problem 8.

9A. Calculate the following values and fill in the chart.






  Based on Average Risk
 Based on Average Risk



Coinsurance 
Unsubsidized  


Subsidized*



       Pr(loss)
         %            Premium    U(buy insurance)
Premium  U(buy insurance)

High risk 
 .30
         0%
  2.75



   1.375

 (Adolph)
 .30           100%
   -0-



     -0-

Low risk 
 .20
         0%
  2.75
 


   1.375


(Barry)

 .20
     100%
   -0-
 


      -0-


Note: 0% coinsurance is “full insurance” and 100% coinsurance is “no insurance”.

* Subsidized premiums are 50% of the loaded premiums

9B. Will Adolph buy unsubsidized average risk insurance? Why? 

9C. Will Barry buy unsubsidized average risk insurance? Why? 

9D. Do choices made in 9B and 9C to purchase unsubsidized insurance offered by the employer based on average risk insurance result in a stable market equilibrium with no market failure?  Explain your answer.

9E. Will Adolph buy subsidized average risk insurance? Why? 

9F. Will Barry buy subsidized average risk insurance? Why? 

9G. Do choices made in 9E and 9F to purchase subsidized insurance offered by the employer based on average risk insurance result in a stable market equilibrium with no market failure?  Explain your answer.

Public – Open Market Solution: High Risk Pool with Premium Subsidy
Problem 10.  Insurance companies selling directly to individuals have sufficient experience with this market to discover that their pool of high risks in not homogeneous.  Instead of the high risk pool being composed solely of individuals with Pr(loss) = .30, insurers now know that 90% of these risks have a Pr(loss) = .28 and the other 10% are very high risks with a Pr(loss)  = .48.  Competition for these “better” risks drives insurance companies to offer high risks insurance with loaded premiums based on Pr(loss) = .28.  However, very high risks, which can be identified through the risk selection process, are denied insurance since their premium would be so high and the risk so volatile that insurance companies have no interest in taking the risks necessary to serve this small market segment.

Since insurance coverage is considered important to the public, the regulator wants companies to make insurance available to these very high risk individuals and a maximum loaded premium of $3.50, which is deemed “affordable”.  Insurance companies do not want to take on the obligation of insuring this market segment, which will lose them money.  The insurance industry and the regulator negotiate a solution to this problem: 

1. Insurance companies continue to offer those identified in the risk selection process as low risk and high risk individuals insurance based on their own fair odds premium with a 20% load.

2. The insurance regulator creates a public insurance company that will write full insurance for very high risks at a loaded premium fixed at $3.50.

3. Any losses in the very high risk public insurance company will be paid directly by government.




10A. Calculate the following values and fill in the chart.






  Based on Actual Risk
 Based on Actual Risk



Coinsurance 
Unsubsidized
      

Subsidized*


  
       Pr(loss)
         %            Premium    U(buy insurance)
Premium  U(buy insurance)

Very high risk
  .48
        0%
  5.76

   

     3.50

(Carl)

  .48         100%
   -0-

   

      -0-

    
High risk 
 .28
         0%
  3.36
 
  
 
             not offered
(Adolph)
 .28           100%
   -0-
               
       
      -0-
            


Low risk 
 .20
         0%
  2.40
 
   

             not offered
(Barry)

 .20
     100%
   -0-
 
   

      -0-


Note: 0% coinsurance is “full insurance” and 100% coinsurance is “no insurance”.

* Government subsidizes 39.24% of loaded premiums to allow very high risks to pay only $3.50

10B. Will Adolph buy unsubsidized actual risk insurance? Why? 

10C. Will Barry buy unsubsidized actual risk insurance? Why? 

10D. Will Carl buy unsubsidized actual risk insurance? Why? 

10E. Will Carl buy subsidized aactual risk insurance? Why? 

10F. Do choices made in 10B, 10C and 10D to purchase unsubsidized insurance offer by private insurance companies based on actual risk insurance result in a stable market equilibrium with no market failure?  Explain your answer.

10G. Do choices made in 10B, 10C to purchase unsubsidized insurance and 10E to buy subsidized insurance offered by private insurance companies result in a stable market equilibrium with no market failure?  Explain your answer.

Public – Closed Market Solution: Mandatory Social Insurance

Problem 11.  The public and government believe that citizens deserve full protection against the type of loss covered by this insurance.  Rather than depend on private insurance companies, government decides to create a public insurance program paid for by either payroll taxes or general tax revenues.  With this funding every citizen automatically receives full insurance for their Loss = 10, regardless of their actual risk (low, high, or very high).  Since the average Pr(loss) = .25, government funding per capita is 2.50 plus 2% for administration.  

11A. Can this solution be analyzed using utility theory?  Explain your answer.

11B. Does a mandatory public insurance program covering the entire population result in a stable market equilibrium with no market failure?  Explain your answer.
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