Prof. Debra Dwyer
Questions for Final Exam
Fall, 2005

ECO 646

P. 5

Exam Date:  December 16th
Examples of  Shorter Questions – I am not necessarily using these.  They are examples of what short questions look like.  You can expect about 4 short questions to be worth around ¼ of the exam (about 25 – 30 points).

1.  Indicate whether the following statements are positive or normative. [6 points] (I could also pick any one of these statements and ask you to write something about it – I have asked for one sentence about why you might agree, and one statement why you might disagree).

a.  Smokers should pay higher health insurance premiums than non-smokers.

b.  The United States should enact a comprehensive health care plan that provides universal coverage for all Americans regardless of their ability to pay.

c.  The primary reason for the escalation in health care spending over the past 30 years is the rapid development of expensive medical technology.

d.  The high cost of providing health care for their employees is a major reason that U.S. firms are not competitive with their foreign counterparts.

e.  Individuals born with certain genetic defects that predispose them to higher medical care spending over their lifetime should be charged higher health insurance premiums than people without those defects.

f.  Economists should be more like other health care policy researchers and pay attention to institutions.

2.  Proponents of a government-run health care system argue that the market does not work well in the medical care industry.  What evidence do they use to support this claim?  Give at least one citation of an economic argument in favor of market intervention. I am looking for an example of a market failure, the empirical consequence of that failure, and the reason government intervention might bring us to a better equilibrium.  Short – a paragraph. [8 points].

3.  (10 points) Consider a market with two individuals whose utility depends on the probability of being in good health next period, 1-( and consumption which is measured in terms of wealth y.   These two individuals have the following utility functions based on their current health state:

Person 1:  U1((12,y1| (1=0)= y12 + (1-(11) + (1-(12)
Person 2:  U2((22,y2| (2=1)= y2 + (1-(21) + (1-(22)

Where yi = income for person i for both time periods


     (it indices person number first and time period next

Calculate the marginal rate of substitution for each individual at baseline between reducing the risk of poor health and consumption in the next period.  Interpret your result.   Assuming yi >1 for both individuals, does this make sense?

4.  Explain how medical advances might be responsible for an increase in aggregate medical expenditures in the US.  In Zweifel and Breyer’s micro model, how do medical advances impact spending on medical services?  Does this jive with what we observe?  Are there any other reasons why medical advances would increase spending?  [8 points]

5.  Introduction of statin drugs have reduced the probability of dying after a heart attack by 2 percentage points in the first year.  The cost of statin is $3,000 per patient for the year.  The benefit of statin is the additional life for those who are saved from it – which can be estimated to be equivalent to $100,000 on average.

Perform a cost-benefit analysis of using statin on 1000 patients?  Does it favor the use of statin?  [8 points]

6.  Physicians are suppliers of medical services.  They earn a living doing so.  They must be profit maximizers.  What is the hypocratic oath and how does this affect their objective function in their model of behavior? (8 points).

Longer Problems: - Obiously since I am picking a subset, I will not pick two from the same material.  So I am giving you more than one question on some of the topics.  Logic would tell you I won’t include both of those questions.  But you need to be prepared to answer either.  I reserve the right to play around with point structure so that it could differ slightly depending on which questions I choose to use.

1.  [20 points] Welfare Economics (plus more).  [Remember you were supposed to read Arrow and Pauly on your own – but I commented on the punchlines often in my first classes.]  Suppose that there are three health events that can take place during a particular time period:

I1 = person will not be sick (probability = 0.5); will require no medical services (M)

I2 = person will be moderately ill (probability = 0.25); will require 50 units of M

I3 = person will be seriously ill (probability = 0.25); will require 200 units of M

(a) Assume no market intervention, no insurance and p=MC in the market for medical services.  Calculate the expected value of the individual’s medical expenses for a particular time period. [2 points]

(b) According to Arrow (1963), how much would a risk-averse individual be willing to pay for a first dollar coverage medical insurance premium that insures against the risk of any medical care expenses? [2 points]

(c) Suppose instead that the demand curves are not perfectly inelastic (which is why Rand’s findings are significant).  For the same type of first dollar coverage, how would you calculate the actuarially fair premium?  Would it be higher or lower?  In this case, what happens to the demand for insurance and why might this be a problem for the market to function? (You can draw a hypothetical demand curve that is not perfectly inelastic using hypothetical numbers if you like.  It is not necessary.)  [6 points]

(d) This line of thinking is consistent with Pauly’s seminal work in 1968.  What assumptions underlie this model that might weaken this line of thinking?  [5 points]

2a. [25 points] Demand for/Production of Health.  You are an economist for a think tank heading a project on insurance choice or adverse selection into plan type.  You have employee data from a large multi-plant corporation offering a cafeteria plan of options that range from point of service to a purely capitated plan.  In order to think about how to interpret results from any empirical exercise, you need to develop a conceptual framework.  You know that people get utility from health and other consumption.  You decide to follow the Grossman style model of health production and you will allow insurance to affect the cost of inputs into the production.  Since you are modeling insurance choice, you need to model willingness to invest in health through insurance.  Let QF=the full price of medical services.  QR = negotiated reduced rate of medical services and QF > QR. Let the premium for all three plans be the same and equal to P.  Normalize the consumption good price to be equal to 1 (assume consumption is all money spent on other goods).  Assume there are three plans:

Plan A:  Point of Service Plan.  Comprehensive coverage of health.  In-network co-pay = CPA.  Out of network co-pay = CPA+(QF-QR),  

Plan B:  Preferred Provider Organization:  Comprehensive coverage as long as you see a provider in network.  In-network co-pay = CPB.  Out of network co-pay = QF.

Plan C:  Health Management Organization.  All services rendered by clinic or referred by clinic. Very little choice (less so than in plan B).   All services co-pay = CPC.  Out of network co-pay = QF.

And CPA > CPB > CPC .

(a) Following Grossman (JPE, 82), write a utility function for a representative employee of this firm.  Write the budget constraint for each individual.  Discuss the marginal cost of an additional unit of medical services under each plan.  Since the premiums are the same, why might you expect participation in all three plans, even though for a particular condition the total costs vary?

(b)  Write a general health production function and a law of motion for health – including depreciation.  Clearly state your assumptions.  Assume individuals can be split into the healthy and unhealthy populations.   Within each category they vary in their risk aversion and preferences for health as well as flexibility in choice within the medical sector.  Grossman has a representative consumer and doesn’t allow for this.  Why do you need this in this type of study?  How might you set up the utility functions?   How might you include the Zweifel and Breyer setup in your work?  Think about the marginal benefit of each type of plan.  Discuss briefly your priors on sorting among the three plans.

 (c) Briefly discuss the contributions of Grossman and Zweifel and Breyer and their relevance in thinking about this problem.  Also discuss the limitations of each.

(d) What would the empirical setup look like in this problem.  Briefly write an empirical specification, the data you would use, and identification of key hypotheses.

2b. [20 points] Write a short essay explaining what you think are the main contributions of Grossman’s 1982 JPE seminal paper “On the Concept of Health Capital and the Demand for health”.  Include in the essay strengths and weaknesses of the model.

3. [25 points] Suppose you are studying the effect of diet on health.  You believe Zweifel and Breyer that the models of behavior are state dependent.  So this means the decision to invest, the type of investment, and the productivity of the investment are all state dependent.  So you run two separate regressions for those who are overweight and those who are not (BMI(25).  You split this way because overweight is correlated with poor health and treatment would include better diet.  To measure diet, you have a tool developed by nutritionists constructed from observations of daily intake.  So you have a well measured indicator of diet that ranges in value from 1 to 5, where 1=very poor, 4=fair, 3=good, 4=very good, and 5=excellent.  You are interested in measuring health two ways:  weight health, and blood pressure.  All outcomes are measured based on a physical exam by a physician.  No treatment was offered by these physicians – they were paid through the survey to do diagnostic work.  Any treatment taken (BP MEDS) was based on prior medical services.  Income and wealth are based on IRS information.  The models using high blood pressure model the probability of having high blood pressure.  Results are reported in the following table (marginal effects reported for the blood pressure models):

	
	BMI/Healthy
	BMI/Overweight
	High blood pressure/healthy
	High blood pressure/overweight

	DIET

Income

Wealth

BP Meds1
	+1.74 (1.9)

+2.2 (0.1)

-0.01 (0.0)

not included
	-8.2 (2.3)**

-4.4 (2.8)*

-0.01 (0.0)

not included
	-2.1 (1.1)*

+3.3 (1.2)**

-0.01 (0.0)

+10.4 (15.1)
	+10.1 (8.0)*

-3.3 (2.3)

-0.01 (0.0)

-40.0 (8.4)**


Standard errors in (); *significant at 10% level **significant at the 5% level.

1this variable = 1 if on meds and 0 otherwise


(a) What do you think the effect of diet on BMI would be if you pooled the sample and ran the regression on the full sample of healthy and unhealthy people?  Would you be identifying the effect of dieting (treatment) on the treated?  Would you be identifying program effects?  Why or why not?  What might you gain from allowing for different effects of diet on weight by state dependence – what is Zweifel and Breyer’s justification for doing this?

(b) Interpret the coefficient on Diet in the first model of BMI on the healthy people sample.  In other words an increase in the diet index of 1 results in a …  Are these consistent with your priors?  Compare this to the effect on the overweight sample?  Why might the results differ?  If you have succeeded in identifying these effects, what do they mean?

(c) What assumption do you rely on for those estimated effects to be identified?  What are the implications of that assumption for the results in this table?  In other words, how might they explain what is going on?  And then what are you identifying if the assumption fails?  What could you do to fix this?

(d) Are the results for income consistent with our predictions from the Z&B model?  Are they consistent with the predictions of the Grossman Model?

(e) Turning to high blood pressure, how would you interpret this finding that those who diet are over 10% more likely to suffer from high blood pressure? Comment on the blood pressure effects?  How might multicollinearity be affecting these results?  

4. [25 points] The market for dental services can be split into two categories:  preventive services (PR) and acute treatment of conditions (TR).  A much smaller proportion of the US population has dental health benefits, and often coverage is limited.  A typical plan will cover all preventive services and only half of treatment.  Define the market price for preventive services as PP and the average market price for treatment as PT.  This is a market where people in good dental health only invest in preventive services while people in poor dental health MUST have treatment to improve their health.  The probability of a health improvement is high if an investment is made.  

(a) Explain why this market works well in the Zweifel and Breyer framework.  Set up a short run problem.  Include the following:

· define the healthy and sick state

· define the transition probabilities for two periods

· define the expected utility functions

· define the production constraints in the two states and be sure to identify the choice variables

· define the budget constraint in the two states assuming everyone works for wage rate Wi .  Be sure to define prices for the goods being chosen.  Assume no health insurance to begin with.
(b) Assume health insurance, when available, only covers preventive services and it covers it completely so that the price faced by patients =0.  Rewrite your budget constraints to allow for insurance.  How would this affect the optimal choices in each state?

(c) Suppose you wanted to calculate the price elasticity of demand for preventive services and treatment choices.  What data would you need?  How would price vary among those who use preventive services?  If you split the sample into the two states and ran separate regressions, what would you identify?  What assumption do you need to make for this to be identified?

5a The following Table reports some of the key findings on responsiveness to price by income found in Manning et al (1987, AER), “Health Insurance and the Demand for Medical Care:  Evidence from a Randomized Experiment” .  Answer the questions based on this table.
Table 4 – Various Measures of Predicted Annual use of Medical Services, By Income Group
	
	Income

	Plan
	Lowest Third

Mean
	Middle Third

Mean
	Highest Third

Mean

	Likelihood of Any Use (%)

   Free

   Family Pay

     25%

     50%

     95%

  Individual deductible

Likelihood  1+ admit (%)

   Free

   Family Pay

     25%

     50%

     95%

  Individual deductible

Expenses (1984 $)
   Free

   Family Pay

     25%

     50%

     95%

  Individual deductible
	82.8

71.8

64.7

61.7

65.3

10.63

10.03

9.08

8.77

9.26

788

680

610

581

609
	87.4

80.1

76.2

68.9

73.9

10.14

8.44

8.06

7.38

9.44

736

588

550

494

594
	90.1

84.8

82.3

73.8

79.1

10.35

7.97

7.77

7.07

9.88

809

623

590

527

670


(a) Fill in the blank for the following:

(i) On average, individuals in the top third of the income distribution covered by the free plan are ______ more likely to use any medical services than those in the lowest income group.

(ii) On average, individuals in the top third of the income distribution covered by the 25% plan are ______ more likely to use any medical services than those in the lowest income group.

(iii) On average, individuals in the top third of the income distribution covered by the individual deductible plan are ___________ more likely to use medical services than those in the lowest income group.

Are these findings consistent with your priors?  Explain briefly.

(b) Calculate the percentage change in the likelihood of using any medical services from moving from the free plan to the 25% family pay plan for each of the three income groups for their likelihood of using medical services.  Which group has the highest price elasticity of demand in this case?  Is this consistent with your priors?
(c) Calculate the percentage change in the likelihood of using any medical services from moving from the 25% family pay plan to the 50% family pay plan for the lowest third and highest third of the income distribution.  Comment on the differences.
(d) Calculate the percentage change in the likelihood of one or more admission from moving from the free plan to the 25% family pay plan for each of the three income groups for their likelihood of using medical services.  Which group has the highest price elasticity of demand in this case?  Is this consistent with your priors?  In the previous literature increases in co-payments on outpatient services holding all else constant (as is done in this comparison) result in a decrease in outpatient care and a significant increase in inpatient care (See the Medicaid studies in CA for example).  How might that explain what is going on between income groups here.

(e) Calculate the percentage change in medical expenses from moving from the free plan to the 25% family pay plan for each of the three income groups for their likelihood of using medical services.  Which group has the highest price elasticity of demand in this case?  Compare this finding to your answer in part b.

(f) In a separate study using the same data focusing on homogeneous health conditions, Keeler New house and Phelps find that poor people found to have cardiac problems experience the greatest health gains from more generous plans – and from participating in the experiment.  How might this affect your interpretations in Table 4.

5b.  The Rand Health Insurance Experiments of the late seventies do not represent the first work on moral hazard.  There were a number of empirical natural experiments generated in the early part of the seventies (Connecticut Study, 1970, Heaney & Riedel; Stanford, 1972, Scitovsky & Snyder, Phelps and Newhouse; MediCal Studies, 1972…).  All of these studies took advantage of changes in cost-sharing within insurance plans or regions to examine changes in utilization.  For this question we will compare the findings from the MediCal Studies to Rand.  
The California Medicaid Program in 1972 imposed a co-payment of $1 on outpatient visits on 26% of participants of medicaid through the Aid to Families with Dependent Children Program (AFDC).  So among the 41,000 social welfare recipients in three CA counties, 60% of whom are female household heads, 26% faced a co-payment after 1972.  This allows for a natural experiment known as the Medi-Cal studies.  Helms, New house, and Phelps in 1978 performed one of the better evaluations of this experiment in that they account for the selection into the control group (selection was means-tested, so those with some assets on welfare were places in the control.  They are healthier to begin with).  The authors examine before and after utilization and compared changes for those with and without the co-payment after 1972.  They assume the propensity to acquire a new disease is the same between the two groups.  They find that there is an 8% decline in outpatient demand for those with a co-payment but a 17% increase in inpatient services as a consequence and conclude that the program is not cost-effective.  
The following table reports results from the Manning et al work using the Rand Health Insurance Experimental Data:

Table 4 – Various Measures of Predicted Annual use of Medical Services, By Income Group

	
	Income

	Plan
	Lowest Third

Mean
	Middle Third

Mean
	Highest Third

Mean

	Likelihood of Any Use (%)

   Free

   Family Pay

     25%

     50%

     95%

  Individual deductible

Likelihood  1+ admit (%)

   Free

   Family Pay

     25%

     50%

     95%

  Individual deductible

Expenses (1984 $)
   Free

   Family Pay

     25%

     50%

     95%

  Individual deductible
	82.8

71.8

64.7

61.7

65.3

10.63

10.03

9.08

8.77

9.26

788

680

610

581

609
	87.4

80.1

76.2

68.9

73.9

10.14

8.44

8.06

7.38

9.44

736

588

550

494

594
	90.1

84.8

82.3

73.8

79.1

10.35

7.97

7.77

7.07

9.88

809

623

590

527

670


(a) Why might the Medi-Cal experiments not be the final word on moral hazard?  Comment briefly on why the researchers at Rand might prefer the health insurance experiment data they acquired later.  Be sure to include a discussion of the comparison groups in each, the source of variation for identification, and the generalizability of the results.
(b) How do these results compare with Table 4 in the Manning et al study?  Discuss similarities and differences and how comparable they are.  What is the relevant comparison, and what might explain the differences in findings across the two studies?  In other words, what is identified?  

6. [15 points] Given your response to Part 1 Question 2, discuss reform in the United States.  Based on what you learned from Rachel’s Kreiers discussion of comparative health systems of developed nations, choose one type of system and discuss the pros and cons of advocating that type of reform in the United States. 

