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2014 Review questions for EC782 final.  Prof. Ellis  
 
The final will be for 2 hours and will have three sections. You will be asked to do one problem 
from each section, and then choose one additional problem for a total of four problems.  (Note 
that this means that the optimal studying strategy does not require that you prepare answers to all 
questions.) The first two sections will have only one question removed, while the final section 
will not have any choice. The actual wording and information requested may differ slightly from 
those shown here, most likely simplified.  Short, well organized answers will be preferred to long, 
disorganized ones. Please put only your student ID number and not your name on each blue 
book and start each question in a new blue book. 
 
 
Section I. Answer at least one question from this section, and a total of four from the whole 
exam. (One of these questions from the first two sections will be removed from the actual final 
exam.) 

 
1. Ellis and Miller (2007) discuss the issue of “fineness” of the payment system, which relates 

to how many categories of payment are used to pay providers.  This question develops a 
sketch of a formal model of “fineness” and asks you to try to develop some results using this 
framework.  You are welcome to use these assumptions, add more assumptions, or work out 
your own model with different assumptions as long as you state all of your alternative 
assumptions. 

 
Assumptions 

i) Time (t) is an input in producing consumer health  and the doctor decides on the 
amount of time t, [ , ]t t t to allocate to each type of  patient based on the 
benefit function B(t, t*) where B is continuous in t with Bt>0 for t < t*, with Bt<0 
for t > t*.  Hence t* maximizes patient benefits.  Time spent with the patient is 
observable by the patient.  

ii) Patients vary in the value of t* that maximizes their benefits, with * [ , ]t U t t  
iii) Time is valued by the doctor at constant opportunity cost w.  
iv) It is costly for the payer to distinguish the amount of time a doctor spends with 

each individual patient.  Payments can either be lump sum per patient or be based 
on reported time τ for each patient.  Assume initially that we focus on linear per 
patient reimbursement functions that can be written as R + rτ, where R is a lump 
sum payment and r is the marginal reimbursement for reported time τ. 

v) Doctors are ethical and hence do not like to misreport their time. They can inflate 
their reported time to τ = t+δ, but inflating time beyond t+δ is prohibitively 
costly.  The ethical cost to them is c(τ-t) with c’=c, c”=0.     

vi) All patients facing the doctor have full insurance. 
vii) Patient demand by each type of patient is responsive to average time t but not 

reported time τ.  Hence write N(t, t*) for the number of patients seeing the doctor 
given time offered per patient is t.  

viii) Assume doctors are static profits maximizers. 
a) Derive an expression for the socially optimal amount of time for the doctor to spend 

with each type of patient.  
b) Assume that time spent with the patient is completely observable to the payer (τ = t) 

so that there is no reporting problem. Write down the provider’s objective function 
and characterize the provider’s choice of t as depending on R and r.  Can you say 
anything about the optimal payment system in this special case? 
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c) Now assume that time spent with the patient is not observable to the payer. Write 
down the providers objective function and characterize the optimal choices of  t and 
τ.  Can you say anything about the effect of payments on t and τ, or about the optimal 
payment system? 

d) Assume now that instead of a linear reimbursement function R + r τ, the payer 
chooses a coarse payment system.  Assume a simple stepwise reimbursement which 
is R = R1 if τ < τ1, else R = R2. Can you say anything at all about the effect of the 
reimbursement parameters R1 and R2 on actual times t and reported times τ?  Are 
there any patients for whom this is a superior payment system than the linear 
reimbursement system? 

e) Feel free to add any further insights that you may have from your model. 
 
 
2. Ellis and Miller (2007) discuss the issue of bundling and breadth of the payment system.  

This question develops a sketch of a formal model of “breadth” and asks you to try to develop 
some results using this framework.  You are welcome to use these assumptions or work out 
your own model with different assumptions as long as you state all of your alternative 
assumptions.  

i) Suppose that there are only two types of medical services, m1 and m2. For 
concreteness, think of service m1 as an office visit and service m2 as a lab test 
done during the office visit. Services m1 and m2 take on values 0 or 1 for all 
patients. 

ii) Health services are free to the patient. 
iii) Both m1 and m2 are costly for the provider to provide. Assume that they both 

have marginal cost c = 1 to the provider.  
iv) There are two types of patients, H and L, with both types valuing m1 equally. Let 

β1 be the value attached to service 1, with β1 > 1. 
v) Patients are heterogeneous in their benefits from m2. Only the H types value m2 

and population proportion α are H type with 0 < α < 1.  For instance, you could 
assume β2

H   >1, and β2
L = 0.   

vi) Service m2 is only valued if you receive m1. Service m2 is not harmful to provide 
to every patient, but does not have any value to the L types. 

vii) The quantities of m1 and m2 provided are verifiable to the payer and the patient, 
but the patient type and hence patient benefits from services are not verifiable to 
the payer. 

viii) A payer is trying to decide upon whether to have two prices p1 and p2, and  to pay 
for these two services separately using p1 m1+p2 m2, or to have one price p1 and to 
pay only p1 m1.  Assume that only pi ¥ 0 are feasible. Derive conditions under 
which having separate price for p2 is desirable. 

ix) Doctors can turn away patients if providing care is unprofitable. Doctors cannot 
detect whether a patient is H or L before they must decide whether to turn away 
the patient. 

x) Patients are happy to accept any services suggested by their doctor. 
 
Assume that providers are pure profit maximizers. 
 

a) Characterize the socially optimal quantities of m1 and m2 for patients of type H and L. 
b) Describe what will happen for prices p1 and p2 when p1=p2=c =1. 
c) Describe what will happen for p2 = 0 for various prices of p1.  
d) Is there a set of prices that can achieve the first best?  
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Now assume doctors are perfect agents maximizing the sum of provider profits plus patient 
benefits from treatment. 

e) Characterize the socially optimal quantities of m1 and m2 for patients of type H and L. 
f) Describe what will happen for prices p1 and p2 when p1=p2=c =1. 
g) Describe what will happen for p2 = 0 for various prices of p1. 
h) Is there a set of prices that can achieve the first best?  
i) Relax or change one assumption and describe any new results you can show. 

 
3. Extended version of Ellis and McGuire (1986) relevant to Medical Home. 
Suppose that doctors decide on the quantities of two services – medical care (q1) and prescription 
drugs (q2) which are produced at social marginal cost of c1 and c2 respectively. A representative 
patient benefits from each service is Bi(qi), and is perfectly attached to the doctor, which is to say 
that the doctor fully controls how much of q1 and q2 is chosen.  Doctors care about profits and 
about patient benefits, although they attach somewhat less weight δ < 1 to patient benefits from 
prescription drugs relative to benefits from medical care, perhaps because they cannot control 
how the prescription drugs are used.  The Regulator is trying to choose optimal lump sum 
payment R, and mixed payments r1 for medical care and r2 for prescription drugs. The doctor is an 
imperfect agent, who weights profits with weight 1 but patient benefits with weight α < 1. 
 
Using this notation, assume that the provider utility function is 

U  = Profits + α Benefits 
     =   Π (q1, q2)   +  α {B1(q1) + δ B2(q2)} 
     = R + (r1- c1) q1 + r2 q2 + α {B1(q1) + δB2(q2)} 
The social welfare W function is 
W =  B1(q1) + B2(q2) - c1q1 - c2q2 

a) Solve for the value of r1 that achieves the social optimum and interpret the result 
b) Solve for the value of r2 that achieves the social optimum and interpret the result 
c) Solve for an expression for the zero profit value of R 
d) Explain what this model has to do with the Patient Centered Medical Home. 
e) Using an insight from some other paper discussed in this term, consider one extension to 

this model and discuss how it would change your results. 
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4. Baicker, Mullainathan and Schwartzstein BMS (2012) “Behavioral Hazard in Health 
Insurance” develops an analytical model in which choice of health insurance reflects 
behavioral biases. This problem considers a simple extension. 
 

Using slightly revised (improved) notation, and assuming there is only one form of illness and its 
treatment. 
Y=income  
Π=premium 
s = severity of sickness, monetarized so as to reflect an equivalent loss of income, 
s~U(s) over [S, ̅] (stronger than BMS, but easier to use) 
b (s) = experienced benefits of treatment when of severity s 

(s) = patients perceived benefits of treatment when of severity s 
 
ε (s) = patients bias in perceived benefits of treatment 
 
p = price of treatment when sick 
q = true probability of being sick  
c= social cost of treatment, which is the same for all consumers 
 
Patient utility if healthy =U(y – Π)  
Patient utility if untreated when sick. U(y – Π – s)   
Patient experienced utility if treated when sick = U(y – Π – s + b(s) – p)  (experienced utility) 
Patient perceived utility if treated when sick = U(y – Π – s + (s) – p)  (decision utility) 
 
Patient seeks treatment if (s) > p 
 
 
a) Using experienced expected utility of the rational agent, what is the socially optimal price pR 
and rule for getting treatment? 
b) Explain in words what positive or negative values for ε (s) mean. 
c) What rules will behavioral agents use instead to decide when to get treatment based on 
perceived utility? Show how ε (s) affects this choice for positive and negative values of ε (s).  
d) What is a nudge in the BMS framework? Show how nudges can improve the outcome for  a 
specific formulation of ε (s). 
e) BMS model the behavioral problem as patient misperception of benefits. An alternative 
formulation is that consumers misperceive probabilities q of being sick. Suppose specifically that the 
patients perceived probability of being sick is  = q/2.  Derive expressions for who will demand 
services when sick, and how they may choose the optimal copayment if they attempt to maximize 
expected benefits using this perceived risk of sickness, , instead of the true probability q.  
f) Discuss one insight from this model and how it relates to one of the other papers discussed this 
term. 
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Section II Answer at least one question from this section, and a total of four for the whole 
exam. Start in a new Blue book. (One of these will be removed from the actual final exam) 
 
5. Wagstaff et al (2009) JHE “Extending health insurance to the rural population: An impact 
evaluation of China’s New Cooperative Medical Scheme“ describes China’s New Cooperative 
Medical Scheme (NCMS), a voluntary insurance program that insures more than 80 percent of 
rural Chinese residents.  
a) Briefly describe how this system works, and how it varies across districts. 
b) Give at least two examples of how the NCMS system is similar to the Medicare program in the 
US for elderly and disabled enrollees.  
c)  Give at least two examples of how the NCMS differs from the US Medicare program. 
d) Describe at least one problem with the NCMS program. 
e) Wagstaff et al data suggests that out-of-pocket payments (excluding premiums) increased 
rather than decreased after insurance was introduced. Under what conditions is this possible? 
f) How do the findings in Wagstaff et al (2009) relate to the model of McGuire and Pauly (1991) 
JHE Physician Response to Fee Changes with Multiple Payers  
 

 
 
6. Managed care is pervasive in US health care markets, although relatively rare in other 

countries still. 
a) What is managed care? 
b) Speculate on why managed care is more common in the USA. What problem or problems 

is it designed to fix?  
c) How do HMOs differ from ACOs? How are they the same? 
d) Explain carefully how selection complicates the assessment of the impact of managed 

care on total health care spending. 
e) How does managed care differ from high deductible health plans (HDHP)? Under what 

conditions might a policy maker or nation prefer a HDHP approach to Managed care?  
 

 
7. Ellis and Mwabu (EM, 2004) “The demand for outpatient medical care in rural 

Kenya…” estimate a model of choice of providers in Kenya in which treatment 
prices, travel costs, travel time, and waiting time affect the decision to seek care and 
choice of provider.   
a) Explain how selection should raise concerns about using prices and time variables as 

covariates in their model. 
b) EM use reported household income and wealth from diverse sources as their measure of 

household economic status. What are the weaknesses with this approach? 
c) Do all individuals have the same price responsiveness to seeking care? Who is more 

responsive? 
d) Few individuals in the EM sample have health insurance, but what predictions can you 

draw from the EM paper about who would be most likely to demand health insurance? 
e) What do Gertler  and Gruber (GG) ( “Insuring Consumption Against Illness” AER, 2002) 

show about the ability of individual households to self-insure against health shocks? 
Assuming sample size is not a problem, describe how you might run a model using the 
EM data that test the findings of the GG framework.  
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8. Wagstaff et al 2009 “Extending health insurance… in China…”  estimate the 
consequences of new voluntary health insurance programs in China.  
f) What three groups does the paper contrast in order to estimate the effect of insurance on 

numbers of visits and spending?  
g) How is propensity scoring used incorrectly in the paper to reduce the impact of selection? 
h) Do all individuals have the same willingness to purchase insurance? Who is most 

responsive? 
i) Provide an explanation for why out of pocket spending went up once insurance was 

offered and chosen. 

 
9.  
a) Which of the theories identified in Case et al (2004) (“The Lasting Impact…”) do they find 

the most support for to help understand the relationship between health and income?  What 
empirical evidence do they offer that supports this theory?  

b) What identification strategy do Case et al use to establish that the relationships found are 
causal? 

c) What key relationship does Ruhm (2005) (“Healthy Living…”) explore in his JHE paper, 
which is a sequel to his earlier AER paper?  What mechanisms does he test to explain this 
relationship?  

d) What identification strategy does Ruhm use to try to establish that the relationships found are 
causal? 

e) How do you reconcile any differences between Case et al and Ruhm? 
f) Make one suggested new model to estimate using the Case et al data in light of the findings 

from Ruhm. 
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Part III You must do this question. Start in a new blue book. 
 
Consider the following three papers that were on the 2013 NICHM Best Paper finalist 
list. 
 
  Katherine Baicker, Sarah L. Taubman, Heidi L. Allen, Mira Bernstein, Jonathan H. 
Gruber, Joseph P. Newhouse, Eric C. Schneider, Bill J. Wright, Alan M. Zaslavsky, Amy 
N. Finkelstein. “The Oregon Experiment—Effects of Medicaid on Clinical 
Outcomes.” The New England Journal of Medicine, May 2013.  
  Jonathan T. Kolstad. “Information and Quality When Motivation Is Intrinsic: Evidence 
from Surgeon Report Cards.”American Economic Review, December 2013.  
  Thomas G. McGuire, Jacob Glazer, Joseph P. Newhouse, Sharon-Lise Normand, Julie 
Shi, Anna D. Sinaiko, Samuel Zuvekas. “Integrating Risk Adjustment and Enrollee 
Premiums in Health Plan Payment.” Journal of Health Economics, December 2013. 

 
a. What concepts from behavioral economics, or more specifically from Kahneman’s work, 

are relevant for the Baicker et al.  (2013) paper? 
b. What concepts from behavioral economics, or more specifically from Kahneman’s work, 

are relevant for the Kolstad (2013) paper? 
c. What concepts from behavioral economics, or more specifically from Kahneman’s work, 

are relevant for the Thomas G. McGuire et al (2013) paper? 
d. Briefly discuss one other paper we have talked about this term for which the Baicker et 

al.  paper gives a new insight. 
e. Briefly discuss one other paper we have talked about this term for which Kolstad et al 

(2013)  paper gives a new insight. 
f. Briefly discuss one other paper we have talked about this term for which the McGuire  et 

al (2013) paper gives a new insight. 


