
Sketch of solutions to some selected questions in Williamson* (use this solution at your 

own risk!) 

Note: In the textbook and lecture, I use P(Q) to refer to the expected pay-off from job 

search. In this solution, the pay-off is denoted by v(Q). 

 

Search model 

 

Question 1 More labor-saving devices has the effect of reducing the payoff to working at 

home for all consumers, which reduces v(Q) for each value of Q. As a result, the curve in 

panel (a) of Figure 6.1 shifts up. In equilibrium, Q increases, but j remains unchanged. The 

unemployment rate and the vacancy rate are unaffected, but the labor force Q increases. 



Since j = A/Q, therefore the number of firms A increases. Aggregate output Y = Qem(1,j), 

so Y increases, as Q has risen and j is unchanged. Labor saving devices makes searching for 

work more attractive relative to working at home for consumers. With more consumers in 

the market, labor market tightness tends to go down, which attracts more firms into the 

labour market. Ultimately, the number of active firms increases proportionally to the 

number of consumers searching for work, and there is no change in labor market tightness 

in equilibrium. Output goes up because there are more successful matches in the labor 

market. 

 

 

 

  



Question 6 If all social welfare programs simultaneously become more generous, suppose 

that we represent this as a payment p to each person not in the labor force, and an 

increase by p in the employment insurance benefit. Then, the equation that 

summarizes behavior on the supply side of the labor market becomes  

 

 

                                                        v(Q) + p = b + p + em(1,j)a(z-b-p), 

 

     or, simplifying, 

 

 

                                                       vQ) = b + em(1,j)a(z-b-p). 

 

     As well, the equation summarizing demand-side behavior in the labor market can be 

written as 

 

 

                                               em(1/j,1) = k/(1-a)(z-b-p) 

 

 Therefore, in Figure 6.4, labor market tightness falls from j1 to j2, and the labor force 

falls from Q1 to Q2. As a result, the unemployment rate increases and the vacancy rate 

decreases. The number of firms is A=jQ, so A decreases. As well, output is 

Y=zQem(1,j), so output falls as well. Consumers are affected by two social programs – 

one which pays a benefit to people not in the labor force, and one that pays an 

employment insurance benefit to the unemployed. Since the consumer receives the 

employment insurance benefit only in the event that search for work is unsuccessful, 

the increase in generosity of all social programs will on net discourage consumers 

from searching for work. Further, more generous social programs reduces the total 

surplus from a successful match, and this discourages firms from posting vacancies. 

On net, labor market tightness goes down, the labor force contracts, and aggregate 



output decreases, with the unemployment rate increasing and the vacancy rate 

decreasing. 

 

 

 

 

 

  



Solow model 

 



 



Question 3  For the marginal product of capital to increase at every level of capital, the 
shift in the production function is equivalent to an increase in total factor 
productivity. 

(a) The original and new production functions are depicted in the figures below. 

 

(b) Equilibrium in the Solow model is at the intersection of ( )szf k with the line 

segment ( ) .n d k  The old and new equilibria are depicted in the bottom panel of 

the figure above. The new equilibrium is at a higher level of capital per capita and 
a higher level of output per capita. 

(c) For a given savings rate, more effective capital implies more savings, and in the 
steady state there is more capital and more output. However, if the increase in 
the marginal product of capital were local, in the neighborhood of the original 
equilibrium, there would be no equilibrium effects. A twisting of the production 
function around its initial point does not alter the intersection point.  

 

Question 5. A destruction of capital. 



(a) The long-run equilibrium is not changed by an alteration of the initial conditions. 
If the economy started in a steady state, the economy will return to the same 
steady state. If the economy were initially below the steady state, the approach 
to the steady state will be delayed by the loss of capital. 

(b) Initially, the growth rate of the capital stock will exceed the growth rate of the 
labor force. The faster growth rate in capital continues until the steady  state is 
reached. 

(c) The rapid growth rates are consistent with the Solow model’s predictions about 
the likely adjustment to a loss of capital. 

 

Question  7. Government spending in the Solow model. 

(a) By assumption, we know that T = G, and so we may write: 

( ) (1 ) (1 )K' s Y G d K sY gN d K         

 Now divide by N and rearrange as: 

 (1 ) ( ) (1 )k' n szf k sg d k      

 Divide by (1  n) to obtain: 
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 Setting k = k, we find that: 

 * *( ) ( ) .szf k sg n d k  

 This equilibrium condition is depicted in the figure below. 



 

 

(b) The two steady states are also depicted in the figure above. 

(c) The effects of an increase in g are depicted in the bottom panel of the figure 
above. Capital per capita declines in the steady state. Steady-state growth rates 
of aggregate output, aggregate consumption, and investment are all unchanged. 

The reduction in capital per capita is accomplished through a temporary 
reduction in the growth rate of capital. 

 

Question 8. The golden rule quantity of capital per capita, * ,k  is such that 
*( ) .

K
MP zf k n d    A decrease in the population growth rate, n, requires a decrease 

in the marginal product of capital. Therefore, the golden rule quantity of capital per 
capita must increase. The golden rule savings rate may either increase or decrease. 
(Why? Didn’t I say in class that there is a one-to-one relationship between “s” and 

kg*? Yes, I said that. But why the solution conclude this way. Think!) 



9.  a)  Given the production function, we can write the per-worker production function   
  as   5.0)( zkkzf   

 

Then, from Equation 6.19 the steady state quantity of capital per worker, k, is 
determined by    ,11.02.0 5.0 kk   

so solving for k we get k = 3.3058. Then, income per capita is (3.3058)0.5 = 1.8182. 
Finally, consumption per capita is given by 1.8182(1-s) = 1.4546.  

 

b)   

Period k y c 

1 3.96 1.99 1.19 

2 4.67 2.16 1.30 

3 5.43 2.33 1.40 

4 6.25 2.50 1.50 

5 7.11 2.67 1.60 

6 8.02 2.83 1.70 

7 8.98 3.00 1.80 

8 9.99 3.16 1.90 

9 11.04 3.32 1.99 

10 12.14 3.48 2.09 

 

In the new steady state, with s = 0.4, calculating the steady state as before, we get 
k = 13.22, y = 3.64, and c = 2.18. Note that after 10 periods, the economy is much 
closer to the new steady state than to the old steady state with the lower savings 
rate. Of particular interest is the fact that consumption per capita actually 

decreases initially relative to the initial steady state, but consumption per person 
will actually be higher in the new steady state than in the initial one. This effect 
occurs because, with a higher saving rate, consumption must initial ly fall, but as 
the capital stock rises, the higher level of output tends to increase consumption.  

 

  



Endogenous growth model 

 

 

  



 

 



 



 



 


