A Positive Increase in TFP 
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What happens:
1. TFP goes up on impact and its increase gradually diminishes as it returns to its steady state.
2. Output increases on impact but at a significantly lower rate than the rate of the TFP increase. The output increase subsequently follows a hump shape as output returns to its steady state.
3.  Labor decreases on impact at a significantly higher rate than the increase in output. Then, the decrease in labor diminishes as labor returns to its steady state.
4. Inflation decreases on impact and its decrease diminishes subsequently as it returns to its steady state.
5. The path of accumulated inflation implies that the average price level decreses its decrease gradually diminishes as it returns to its steady state.on impact and subsequently its decrease follows the mirror image of the hump shape response of output.
6. The nominal interest rate is fixed (follows from the fact that nominal money supply does not respond to changes in TFP and the nominal interest rate depends only on the expected future path of the former)
7. Real cost of capital rises and its increase gradually diminishes as it returns to its steady state (follows from 1 and 4) 
8. Marginal output cost follows the path of inflation
9. Real wages rise but less than TFP (follows from the fact that marginal output cost is proportional to the real wage rate and inversely proportional to TFP)
What are the forces behind these movements:
a. Recall that a similar experiment in the corresponding version of the RBC model (flexible prices, without capital) results in an increase in output that is proportional to the change in productivity, there is no change or there is a very small change in labor as the income and substitution effects cancel each other out, and the average price level falls substantially on impact and remains lower thereafter.
b. Here, where prices are not flexible and can adjust only gradually the response of output is muffled. In a way, output is “demand driven” as relatively high prices keep demand low, relative to the potential increase in output supply. 
c. This occurs because, with money supply exogenously determined, real balances increase by less than what would have been the case with flexible prices.
d. At the same time, both the real wage rate and the real interest rate rise so as to diminish the decrease in  the marginal cost of output brought about by the TFP increase. Thus, there is a lower the supply to maintain equilibrium in the output market, relative to the situation with flexible prices. 



A Positive Once and for All Increase in the Nominal Money Supply 
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What happens:
1. Money supply goes up on impact and remains at the same value thereafter. 
2. Output, labor, and inflation rise on impact and subsequently their increase diminishes as they return to their respective steady states. 
3. The average price level increases on impact and its increase diminishes as it approaches its new steady state.
4. Real money balances increase on impact but they decline thereafter as the average price level rises.  
5. Marginal output cost increases as real wages rise (TFP is fixed here)
6. The nominal interest rate remains again the same (The once and for all increase in the nominal money supply does not imply that future money supplies will also rise).
7. The real interest rate falls and its decrease diminishes as output reverts to its steady state. 

What are the forces behind these movements:
a. Unlike the RBC where if there is an increase in the money supply prices adjust immediately, so that real balances are the same, here,  money supply changes have real effects (money is neutral only in the long run, when the economy returns to the steady state with higher prices).
b. The main mechanism operating is the increase in demand for output, brought about by higher real money balances and the subsequent decreases in output occur precisely for the same reason. That is, peal money balances are reduced as prices keep on rising, following their staggered adjustment path.
c. Alternatively, as prices are expected to rise and the nominal interest rate is fixed, the real rate declines stimulating demand.
d. At the same time,  real wages rise so as to increase labor and output. Thus, there is a higher  supply to maintain equilibrium in the output market. 
e. As prices keep on rising at a lower rate, both demand and supply of output gradually retract. 

Taylor Rule
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Exercise:
(a) Compare the impulse response functions of the economy to an increase in TFP, under the fixed money supply and Taylor rules.
(b) Why output increases more under the Taylor Rule? Explain.
Exercise: 
[bookmark: _GoBack]Show that the Philips Curve of the economy is the same under the Calvo staggered pricing regime and the Rotemberg price adjustment costs (i.e., Equation (119) in Sims’ notes.)
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