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Households 
Source: R.J. Barro, X. Sala-i-Martin (2004), Economic Growth, MIT Press,  p. 86. 

• The households provide labour services in 
exchange for wages, receive interest income on 
assets, purchase goods for consumption, and save 
by accumulating assets. 

• Identical households - each has the same 
preference parameters, faces the same wage rate, 
begins with the same assets per person, and has 
the same rate of population growth. 

• The analysis can use the usual representative-
agent framework, in which the equilibrium 
derives from the choices of a single household. 



Households 
Source: R.J. Barro, X. Sala-i-Martin (2004), Economic Growth, MIT Press,  p. 86. 

• Each household contains one or more adult, 

working members of the current generation. 

• Adults take account of the welfare and 

resources of their prospective descendants. 

• The intergenerational interaction is modelled 

by imagining that the current generation 

maximizes utility and incorporates a budget 

constraint over an infinite horizon. 



   



Properties of CIES Utility Function 
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 The Ramsey-Cass-Koopmans Growth Model 

     



Introduction to Dynamic Optimization 

  



In order to solve the optimization program we need first 

to find the first-order conditions 

• We construct the Hamiltonian function 

 

 

 

    where               is a Lagrange multiplier 
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• We take the derivative of the Hamiltonian with 

respect to the control variable and set it to 0 
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• We take the derivative of the Hamiltonian with 

respect to the state variable and set it to equal 

the negative of the derivative of the Lagrange 

multiplier with respect to time 
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Transversality  condition   

• Infinite horizons with f of the form  
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   • It may happen that the dynamic optimization problem 
contains more than one control variable and more than one 
state variable. In that case we need an equation of motion for 
each state variable. To write the first-order conditions, the 
algorithm specified above should be modified in the 
following way: 

 

• The Hamiltonian includes the right-hand side of each 
equation of motion times the corresponding multiplier. 

  

• We take the derivative of the Hamiltonian with respect to 
each control variable and set it to 0. 

  

• We take the derivative of the Hamiltonian with respect to 
each state variable and set it to equal the negative of the 
derivative of the Lagrange multiplier with respect to time.  

 



In economic problems, the objective function is usually 

of the form   

  



   

    



       

    



     

 The Ramsey-Cass-Koopmans Growth Model 



   

      



    

     



     

   



The extended  Solow model with human-capital  

accumulation: the Mankiw-D.Romer-Weil model 

   



The  extended  Solow model with human-capital  

accumulation: the Mankiw-D.Romer-Weil model 

    


