Suggested Answers Week 3

1. In the steady state, the growth rate of capital must be zero, and investment in capital must be offset by depreciation in capital (Note: there is no population growth here). If we let the investment rate be γ then investment is equal to γf(k) = γk1/2 . If capital depreciates at rate δ the in the steady state (NB γ is referred to as s in class):




γk1/2 = δk
Since δ = 0.05, γ = 0.5, k = 400

We calculate: [image: image16.emf]
Thus, the country is not in a steady state since capital growth exists and is negative. The country will be above the steady state level of capital.
2. Assuming we are using a Cobb-Douglas production function y = Af(k) = Akα . (NB Assume A=1 in the following.) 

In the steady state: [image: image2.emf] . 

Capital per worker in a steady state is given by: 
[image: image3.emf]
Steady state output per worker is given by: 
[image: image4.emf]
Solving for the ratio using alpha = 1/3

[image: image5.emf]
Thus, in the long run the steady state level of output per worker in country 2 is double that of country 1 (note: i=1, j=2). 
For alpha = 2/3, substitute in to solve:
[image: image6.emf]
Thus as alpha increases, the difference in output per capita between countries 1 and 2 in the steady state also increases. 
3. (Note the graphic is below).
When y = c* then i = 0;

When y > c* then i = γ(y - c*) =γ (f(k) – c*).

There is more than one steady state (in fact there are two). At k* the level of production y* is equal to the level of subsistence consumption c*. The investment curve i crosses the x axis and investment here is zero. To the right of k* there is investment. Only one of the two steady states is stable (k1), the other is unstable (k0). For the case of k0 any movement to the right the investment curve will be above the depreciation curve (investment > depreciation) , therefore capital should grow until it reaches k1. Any movement to the left of k0 we see that the depreciation curve is above the investment curve, therefore capital stock will fall. This shows that k0 is unstable. 
Note: This graph helps explain the notion of the poverty trap.
[image: image7.emf]
4. a) Following the same procedure as in question 2, the ratio predicted by the Solow model is:
[image: image8.emf]
And the  actual ratio is:
[image: image9.emf]
Thus, the Solow model predicts the actual ratio quite closely. 
b) Solow prediction:

[image: image10.emf]
Actual: 

   [image: image11.emf]
Thus, the actual ratio is far from the Solow prediction.
c) Solow prediction: 

[image: image12.emf]
Actual:

  [image: image13.emf]
Thus, the Solow model predicts poorly the actual level.

[image: image1.emf]5. a) The initial equilibrium is at point A (graph on right) where the population growth is zero. With the new strain of wheat, each worker produces more and the curve Z shifts outwards to Z’.  In the short run, production moves to point B. At point B output per capita is higher, and population growth is now positive (in the graph below). In the long run, the new equilibrium will be at point C where income per capita is the same as originally, but the overall level of population is higher. 

[image: image14.emf]
b)

The initial equilibrium is at point A where the population growth is zero. The population suddenly falls, the economy then jumps to point B immediately. This then increases income per capita instantaneously, as there is more land per worker. Then, at point B the population growth will be positive (shown by the graph below). In the long run, the economy will return to point A, the initial equilibrium. 

c)

[image: image15.emf]The initial equilibrium is at point A where the population growth is zero. The population and land immediately falls by half (we assume here constant returns to scale). This shifts curve Z to the left to Z’. Simultaneously, LSS moves to LSS’. The economy jumps from a steady state to another steady state. Revenue per capita is the same at the new steady state but the population is cut in half.

