UNIVERSITY OF OTTAWA
INTRODUCTION TO HEALTH ECONOMICS
ECO 2123

Assignment #2
Due date: at the beginning of the class, Tuesday, March 31, 2015 

· Please note this assignment can be completed either individually or by a team of two. Identify your names clearly on the assignment if working in teams.
_____________________________________________________________________

Part I.  For each of the statements below, indicate whether the statement is true or false and explain why it is true or false. (10 points each)

1. Uncertainty regarding the effectiveness of a specific health service for a particular individual is an important reason why patients have difficulty assessing quality of care.

True.   The effectiveness of a health care service is inherently uncertain at the individual level.  Services that are remarkably effective for 99.5% of the population still fail for some people.   This uncertainty makes it harder for patients to assess quality of care because patients often do not know whether a bad outcome was caused by poor quality of care or simply bad luck.

2. If we define a health care service as needed if the expected health effect for a person is positive, then society should ensure that all health care needs are met.

False.  If we define a needed care as all care for which the marginal health benefit is positive, then this includes services for which  the marginal cost of providing the care is greater than the marginal benefit (i.e., the health benefit is positive but small). The condition for the efficient level of consumption (which maximizes net benefit) is that marginal cost equal marginal benefit. Hence, it would be inefficient (i.e., non-optimal) to meet all health care needs as the marginal cost exceeds marginal benefit for some health care needs.

3. A doctor who acts as a perfect agent for her patients will always provide care that is expected to improve a patient's health.

False.  A perfect agent does whatever the patient would prefer if the patient had the same information as the provider. Optimal health care consumption depends both on the effectiveness of health care and patient preferences for health. A provider that always delivers care that is effective (i.e., expected to improve health) ignores patient preferences for health, and therefore would not be a perfect agent.

4. The effectiveness of pooling financial risk through insurance increases as the number of individuals in the risk pool grows.

True.  As long as the risk across individuals are independent, as the number of individuals in the risk pool grows, the expected loss for the whole pool can be estimated with greater precision, thereby reducing total risk, which is he goal of risk pooling. 

5. Adverse selection is likely to be most severe when the government requires private insurance companies to charge all individuals the same premium

True. Adverse selection refers to phenomenon whereby, when people of differing risk statuses are charged the same premium, those who of higher risk (i.e., have higher expected health care needs) are more likely to purchase insurance. The likelihood and the severity of adverse selection varies directly with the magnitude of risk variation among those charged the same premium. If the government were to require that everyone in society be charged exactly the same premium, then we have the maximum amount of variation in risk among those charged the same premium (e.g., a 95 year-old pays the same as a 25 year old). Hence, adverse selection is likely to be most severe.

6. If the production of health care generated positive externalities, the welfare costs of moral hazard would be smaller than suggested by M. Pauly’s analysis.

True.  The welfare cost of moral hazard refers to the amount by which the social costs of additional health care consumption exceed the social benefits of such consumption.  If the production of health care generates positive externalities, then the social cost of the additional health care consumed is less than the private costs that determine the supply curve (and which serve as the basis for M. Pauly’s analysis).  This is illustrated in the figure below.  Ignoring the externality, the welfare loss of full insurance would be measured as the triangle abc.  Taking the externality into account, the welfare loss would be efc.
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Part II.	Suppose an individual has the following utility function defined over wealth:  U = U().   The individual has an initial wealth level of $20,000.  

a. The individual has a 30% chance of a heart attack and the loss associated with the attack is $5000.  
i. What is the expected loss from a heart attack?
ii. What is the maximum amount this individual is willing to pay for insurance against a heart attack?
iii. What is the risk premium?   
b. A new drug has been developed that is effective in preventing heart attacks.  Taking the drug reduces the chance of a heart attack to 10%, but the loss associated with the attack increases to $10,000.  
i. Now what is the expected loss?
ii. What is the maximum amount this individual is willing to pay for insurance against a heart attack?  
iii. What is the risk premium?
c. Explain why some of the answers change before and after the individual begins taking the drug. 

Total of 40 points for this question divided as follows: Part a 15 points, Part b 15 points, and Part c 10 points

[bookmark: _GoBack]a.  (i)   Expected loss = 0.3*(5000) = $1500
	(ii)  The maximum amount he is willing to pay is the difference between his current wealth and the level of certain wealth that provides the same utility as the expected level of utility if he does not purchase insurance.   So need first to calculate his expected utility:   0.3*U(15,000) + 0.7*U(20000) = 0.3*122.47 + 0.7*141.42  = 135.74.  Now need to determine the level of certain wealth that would provide utility of 135.74.  Given the utility function, this is just (135.74)2 = $18424.    The maximum amount the individual would be willing to pay is $20,000 - $18,424 = $1576.   
	(iii) The risk premium is the difference between the expected loss and the maximum amount an individual is willing to pay.  The risk premium is $76.

b.  (i)   Expected loss = 0.1*(10,000) = $1000
	(ii)  The maximum amount he is willing to pay is the difference between his current wealth and the level of certain wealth that provides the same utility as the expected level of utility if he does not purchase insurance.   So need first to calculate his expected utility:   0.1*U(10,000) + 0.9*U(20000) = 0.1*100 + 0.9*141.42  = 137.279.  Now need to determine the level of certain wealth that would provide utility of 137.279.  Given the utility function, this is just (137.279)2 = $18,845.58.    The maximum amount the individual would be willing to pay is $20,000 - $18,845.58 = $1154.42.   
	(iii) The risk premium is the difference between the expected loss and the maximum amount an individual is willing to pay.  The risk premium is $154.42.

c.   The expected value of the loss is smaller in (b) than in (a) because the probability of loss has been reduced to 1/3 despite the amount of loss doubled. As the expected utility is smaller in (a) than in (b), so the individual is willing to pay a higher maximum amount for insurance. However, the potential loss is greater in (b), so more risky, this leads the individual to be willing to more for risk premium. 
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