Homework 3
Solutions

Graduate Core Macroeconomics

Winter Term 2007

What are the effects of anticipated changes in Technology on economic activity today?
1) Use rbc.mod to solve and simulate a simple real business cycle model. This model is very similar to the baseline model described in Prescott (1986). Preferences are log over consumption and leisure: 
[image: image1.wmf]. The production function is Cobb-Douglas with capital share 
[image: image2.wmf]. Comment on the model’s second moment properties. What is the length of a period? The length of a period is a quarter. This can be seen by comparing the values of the preference discount rate and the depreciation rate in this program with the values reported in either “Theory Ahead of Business Cycle Measurement” or the with the values of these same variables reported in Hayashi and Prescott (2002).
 How variable is consumption relative to output? How do these properties compare with the facts described in Prescott (1986) or  Braun, et. al (2006) for the U.S.? What about Japan? (Hint: use the statistics calculated in Section 5 of the program to do the comparisons).The relative volatility of consumption to output is 0.32. This a bit higher than the value reported in Prescott for his model in Table 2. This value is also close to the relative volatility of consumption of services in U.S. data as reported by Prescott. This value however is much lower than the values for U.S. and Japanese data reported in Braun et al. (2006). The reason for this difference is that Braun et al.(2007) use total consumption which includes consumption of durables.
How variable is investment relative to output? The relative volatility of investment from the model is 3.44. This value is roughly consistent with the value reported in Table 2 of Prescott for his baseline model. It also lies midway between the data values for the U.S. 2.67 and Japan 3.67 reported in Braun et al. (2007).
 How variable are hours relative to output?  The relative volatility of hours is from the model is 0.49. This value is lower than reported in Table 2. It is also much lower than the relative volatility of labor input in U.S. data 1.29 and Japanese data 1. This is one of the principal shortcomings of this model.
Finally note that the volatility of output and z are about the same.
 
2) Two criticisms of the RBC model are that it:

a. understates the relative variability of hours

b. overstates the variability of technology.

Suppose instead that the period utility function has the following form:

[image: image3.wmf]
where
[image: image4.wmf].

Moreover, suppose that depreciation is not constant but instead depends on maintenance expenditures:



[image: image5.wmf]

where
[image: image6.wmf].  Modify rbc.mod to reflect these changes and 
describe how these changes alter the second moment properties of the model.  
In what dimensions are the results improved? In what dimensions are the 
results worse than before? (Hint: you may have to modify section 5 to get the 
new program to produce the right statistics!)

           The program rbc_indivisible_cu.mod simulates this model. Note that I have 
scaled the variance of the technology shock so that this model produces the 
same variance of output as the previous model (1.35). When this is done the
standard deviation of the technology shock falls from 0.007/(1-alpa) to 
0.00212/(1-alpha) or by about 2/3. In this sense output volality is account for 
by much smaller shocks to technology. The reason for this finding can be seen 
by looking at the production function and the impulse response functions. 
When there is a positive shock to technology capactity utilization (u) also 
increases and thus smaller shocks in A can are needed to produce a 
prespecified amount of output variation 



A second feature of this model is that the relative variability of l is 
now 
0.87. In this particular model variation in l is now entirely due to 
variation in employment (the length of the workweek is fixed. If we compare 
this value with what is reported for the U.S. in Braun et al. we see that the 
model somewhat overstates the variability of employment (0.61) and 
somewhat understates the variability of total labor input. This has led 
researchers such as e.g. Cho and Cooley (1994) to consider specifications of 
preferences in which both hours per worker and the number of days worked 
per period vary independently. These preference specifications are also used 
in Braun et al. (2006). 
3) Research by Eaton and Kortum and Braun, Okada and Sudou finds that movements in TFP are preceded by movements in R&D expenditures by between 3 and 4 years. Modify your dynare program to reflect this distinction.
Suppose that R&D expenditures follow the following law of motion:
  


[image: image7.wmf]
Assume that technology is related to R&D expenditures in the following way:



[image: image8.wmf]
Modify rbc.mod to reflect this structure of shocks. See rbcnews.mod. Describe the responses of current output, investment and consumption to a shock in research and development expenditures (Hint: calculate and look at the impulse response functions)You may assume that
[image: image9.wmf]. 
This model has the feature that good news about future technology lowers output labor input and investment today. Households are feel wealthier since productivity will be higher in future periods so they enjoy more leisure and consumption today. This effect is reinforced by intertermporal substitution effects: the ex ante real interest rate is low today so this is a good time to enjoy consumption.  
Propose and implement a generalization of the model  that has the property that good news about future productivity to stimulates the economy today. Things you may want to try: habit persistence in consumption, adjustment costs in investment or capital, assume monopolistic competition instead of perfect competition.
There is no correct answer to this question. Certain specifications are known to work pretty well. Ippei Fujiwara, for instance finds that the combination of habit persistence in preferences over consumption and adjustment costs on investment over turn the negative result from the rbc model. Other work by Beaudry and Portier suggests that monopolistic competition may be important.
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