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I.  Introduction: Motivation and Questions of Interest: 

 One of the largest and fastest growing sectors in the U.S. and many industrialized nations 

is the medical or health care sector.  Further complicating matters is the simultaneous aging in 

these nations as individuals continue to live longer and have fewer children.  Medical care, 

retirement and nursing home expenses, and prescription drug use necessarily increase as 

individuals age, and these increased costs can be difficult to bear for the elderly and also difficult 

to pay for through government intervention.  This growth in longevity has led many countries to 

question the extent to which these expenses should be subsidized through programs such as 

Medicare or a universal health care system.   

What pressures will this aging put on the economy, and what effects will there be on 

economic growth?  On the surface, it would seem that increasing funding of health care for 

seniors to prolong life in retirement may be a ñwasteò from the perspective of growth, when 

compared to funding of programs such as education which would increase the productivity of 

future workers.  In addition, subsidizing expenditures in retirement reduces the need to save, and 

could result in lower levels of capital accumulation. 

However, in a model in which human capital is produced with both private and public 

inputs, reduced private expenditure on health in retirement frees up resources for altruistic 

parents to invest in their childrenôs human capital and might therefore have positive economic 

effects.  This mechanism is directly related to that explored by Kaganovich and Zilcha (1999) 

who examined the relationship between Social Security funding and human capital investment, 
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and found conditions under which the presence of a social security system can increase parental 

investment in education, and thus enhance growth. 

The main question this paper seeks to answer is:  When longevity increases, are there 

conditions under which the presence of a health care subsidy such as Medicare has a positive 

effect on the growth rate?  We will explore those conditions in this paper and then simulate an 

economy to estimate the size of the effects. 

 The preliminary answer to this question seems to be that such conditions may exist, but 

under some plausible conditions, the presence of a Medicare system has no positive effect on 

growth. 

 

II. Basic Model:  

Individuals in this economy each live for a maximum of three periods. Each period, a 

population of N individuals, normalized to one enters the economy.  In the first period, 

individuals receive education inelastically and make no decisions.  This education is provided 

through a combination of public and private inputs.   

Individuals work in the second period.  While working, individuals choose their level of 

consumption, savings, and private educational investment for their children, while earning 

income for time spent in the labor force.  Utility is gained from consumption and from the human 

capital of the offspring. 

At the beginning of the last period, agents retire and choose their level of consumption and 

health care, which are purchased with the assets carried over from the previous period.  The 

government provides additional funding to retirees in the form of Medicare which acts as unit 

subsidy for health expenditures for the individual.  Utility in retirement is gained from 
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consumption and health care.   Once the health care and consumption decisions are made for the 

retirement period, households then enter a lottery and receive a draw to see if they will survive 

into the third period.  Saving is done in the form of perfect annuities so that the assets of those 

individuals who do not survive to retirement are split among the survivors. 

A proportional income tax rate Ű exists and the proceeds of this tax fund public education to 

produce human capital.  The Medicare subsidy is financed by a separate proportional tax rate ɗ.  

Medical care is produced using a combination of human capital and physical capital, and 

purchased with government and private inputs.   

 

Preferences: 

The household problem in this economy is as follows: 

Individuals of generation j in period t maximize:   

     

s.t.:   

     

  

where cj,t represents the consumption expenditures of the individual of generation 

j in period t, sj,t is the savings in period t, ej,t is the level of private parental investment in 

their childrenôs education, is the uniform per student level of public investment in 

education, dj,t is the level of private medical expenditures purchased. The return to 

savings is 1+rt which is split among the ɟ*N survivors each period. After-tax labor 

income is (1ï Űt ï ɗt)wthj,t, where hj,t is the individualôs level of human capital, wt is the 
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wage, and Űt and ɗt  are the proportional income tax rates devoted to education and health 

care funding, respectively.   

The price of medical care is given by p
m

t and the government Medicare subsidy 

rate is given by zt. 
 
Individuals therefore chose consumption, medical expenditures, 

private education supplements, and savings taking prices and government policies as 

given. The parameter ɔi corresponds to the relative weight of medical care, consumption, 

and childrenôs human capital in the individualôs utility function, and the parameter ɟ is 

the exogenous survival parameter, with the condition 0 < ɟ < 1. 

Technology:  

There are two different types of firms in this economy: factories and hospitals.  We will 

assume that each are competitive profit maximizers and hire workers and capital 

accordingly. Workers do not care which sector they work in, and supply their human 

capital wherever they receive the highest wage.  Production in each sector takes place 

according to: 

 Consumption/Capital Goods sector: 

  

where  is the amount of physical capital used in the goods sector,  

is the amount of human capital used in the goods sector. 

 Medical/Health Care sector: 

  

where  is the amount of physical capital used in the health sector,  

is the amount of human capital used in the goods sector.   
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The Government budget constraints: 

 The government taxes individualsô labor income while working with two separate tax 

rates, Ű and ɗ which fund public education spending and the Medicare subsidy, respectively.  The 

two relevant constraints are therefore: 

 Government education funding 

   

where Xt is the total amount of government funding devoted to education in 

period t. 

 Government health care funding 

  

where Zt is the total amount of government funding devoted to health care 

subsidies in period t. 

 

III .  Definition of a Competitive Equilibrium in this Economy: 

A competitive equilibrium in this model will consist of a collection of sequences of 

household decisions {c
y
t, c

o
t st, et, dt}

Ð
t=0, sequences of aggregate capital stocks {Kt, Ht}

Ð
t=0  and 

their distribution between sectors {Kyt, Hyt , Kmt, Hmt }
 Ð

t=0, sequences of prices {wt, r t, p
m

t}
Ð

t=0, 

and sequences of government policies {zt,Űt, ɗt}
Ð

t=0  such that: 

1. given prices and government policies, the household sequences solve the 

individualôs maximization problem 

2. given prices, the firms in each sector are profit maximizing (no-arbitrage 

conditions hold) 
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3. capital and labor markets clear: 

Hyt+Hmt = H t = ,  

Kyt+Kmt= Kt =

  

4. The goods market clears:   

5. The medical care market clears:   

6. The government budgets are balanced: 

  

  

 

IV.  Solving the model and finding the balanced growth path: 

The individual household problem yields the following first order conditions: 

[ ]:     

[ ]:   

[ ]:  

[ ]:  

Which can be re-written as: 
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These conditions together with the budget constraint  

 

yield the following household decision rules: 

  

  

  

  

  

 

Firmôs profit maximization problems:  

We will assume that both types of firms are competitive profit maximizers, and hire 

workers and capital accordingly.  This yields the following conditions for prices: 

1) Goods sector: 

  

     

2) Medical sector: 
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The no-arbitrage conditions for the rate of return on human capital and physical capital across 

sectors yield the following conditions: 

  

For firms to be profit maximizing, it must be that the marginal products of both human and 

physical capital are equal in all sectors.  This implies the additional condition: 

  

which can be simplified to:  

  

And similarly for the medical sector: 

  

We can then solve for prices using the no-arbitrage conditions and we find: 

 , which is constant over time. 

Using these conditions from the firmsô maximization problems, we can now apply them to the 

household and market clearing conditions to find the equilibrium. 

 

We begin with the health care market.  From the individualôs health care decision rule we know: 

  

And from the government health care budget we know: 
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Imposing the simplifying restriction of homogeneity of households and N=1 for simplicity in this 

base model, we can rearrange the government budget condition above to yield: 

  

Plugging this into the decision rule yields: 

  

Rearranging this we get the following: 

  

Next, we can use the market clearing condition for the medical sector: 

  

We then plug this into the previous equation to yield: 

  

  

Then, imposing the conditions from the firmôs problem and plugging in for wages and interest 

rates: 

  

  

Simplifying this equation: 

  

  

 




