Problem 1

a)

The Romer model states that the long run growth in per capita GDP is due to growth of new ideas and knowledge. Unlike Solow model Romer made growth in technology endogenous and explained within the model. That is the technology growth which was the engine for growth in Solow model is explained by Romar model to be produced within the economy.

The long-run growth combining Solow and Romar model is explained by both growth rate in technology and capital accumulation. The economy with higher stock and growth in knowledge with transition dynamics produce higher growth rate in per capita GDP in the long run.


b)

The production function is given as



The other equations for the standard Romer model are

Idea Production function: 
Resource constraint: 
Allocation of labor: 

The production function is



Then the per-capita output is given as



The growth rate of ideas is




Therefore, ideas grow at a constant rate. Let the growth rate be .



Here . 
Therefore, the per capita output becomes



In the standard textbook case, the production function has increasing returns to ideas. In this case however, the production function exhibit decreasing return to ideas. However, in both cases the production function exhibit increasing return to ideas and workers together.


c)

If the initial level of ideas A0 decrease, the per capita output decreases immediately from that period. Fall in initial level of idea decreases the level of ideas at any point t, this decreases per capita output and the constant growth line bents and period t downward showing lower per capita income at every time period thereafter.

This is shown in the figure below
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Figure 1: Change in A0 in Romer Model






Problem 2

a)

The production function is



The other equations for the standard Solow-Romer model are

Transition dynamics: 
Idea Production function: 
Resource constraint: 
Allocation of labor: 


The growth rate accounting formula for the production function is



The growth rate of idea is



Growth rate of capital is



In the long run growth path, the growth rate of capital is constant overtime. Given the savings rate and the depreciation is constant,  has to be constant overtime. Therefore, K and Y must grow at a constant rate. That is in the long run growth path 



Finally, the growth rate of labor is zero as workers are a constant fraction of constant population L. 



Therefore, from the growth accounting equation






This model is not different from the standard Solow-Romar model, the only difference pertaining to this case is that the capital share is 3/7 instead of standard 1/3 in the initial model.


b)

The output of this economy in the steady state is given as



If the depreciation rate decreases the level of output increases at the time of change. The change in depreciation does not affect the growth rate of output only creates a level effect. The fall in depreciation creates a gap between current output and balanced growth path. In the long run the transition dynamics takes over to close the gap and the economy grows at the same rate but in a higher level.
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Figure 2: Balanced growth path





c)

The growth rate of Chinese economy over the past 20 years is much higher than the US economy. Though the per capita GDP in US is multi-fold that of Chinese per capita GDP (Source: World bank data). This is explained by the Solow Romer model as a lesson of difference in growth rate due to difference in any parameter of the model such as depreciation rate, initial level of knowledge, rate of investment etc. The higher per capita GDP in US is due to the fact that the population is of US lower than China also it has higher initial level of knowledge. The high growth rate of china is due to higher portion of population is devoted to production. 

This dynamic only change if the countries change their policies to affect the parameters. However, the growth rate remains the same only the level of per capita output can change in the long run. 
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