Sample Exam 1: Brexit
On June 23, 2016 the citizens of the United Kingdom narrowly passed a referendum to withdraw from the European Union.  The withdrawal has come to be known as Brexit.  Following passage of the referendum, there has been a great deal of uncertainty over both the timing and the process of the United Kingdom’s withdrawal from the European Union.  Currently, Brexit is scheduled for March 29, 2019 unless the period for the United Kingdom to negotiate a withdrawal agreement with the European Union is extended.
Discussion of the economic impact of Brexit has focused on both the short-run and long-run implications of the withdrawal.  Analysts have pointed to the uncertainty over the nature and timing of Brexit as an important short-run influence on economic activity in the United Kingdom.  When considering the long-run impact of Brexit, discussion has focused on both reduced trade between the United Kingdom and the European Union and reduced immigration into the United Kingdom by residents of the European Union.  In this question you are first asked to analyze the long-run implications of the reduction in trade and immigration, followed by an analysis of both the short-run and long-run implications of Brexit.  In a final section, you are asked to interpret and analyze regression results that attempt to quantify some of the long-run implications of Brexit.
a. In the space below, use a well-labeled, graphical version of the Solow Model to supplement a written explanation on the following page of the impact of Brexit on the long-run equilibrium values for capital per worker and output per worker in the U.K. economy.  For this long-run analysis assume that there is no uncertainty regarding the timing or nature of Brexit.  














For purposes of standardization, assume that output  is a function of two inputs, labor   and capital  as well as the level of total factor productivity , with a Cobb-Douglas production function of the form: .  The output elasticity of capital is  .  The capital accumulation equation is:  where   is a time index,  is the depreciation rate and  represents investment expenditure.  Total savings amounts to  and the savings rate is denoted by .  Assume that prior to Brexit the U.K. labor force is growing at the rate , so that .  

This version of the Solow model assumes a closed economy, so savings equals investment, or  in every period.  Obviously, this assumption is at odds with reality, so in your written discussion please explain how this simple version of the Solow model can still be useful in analyzing the implications of both reduced trade and immigration for the U.K. economy.  Carefully and completely explain both the construction of your well-labeled Solow diagram as well as any movements in steady-state equilibrium brought about by Brexit.  Finally, does the Solow model predict that Brexit will have a permanent effect on the rate of growth of the U.K. economy?

b. Given that the United Kingdom has yet to actually withdraw from the European Union, any immediate impact on trade or immigration flows has been modest.  Nonetheless, many commentators have suggested that the uncertainty surrounding the precise timing and nature of the withdrawal has already had an immediate impact on the U.K. economy.  Economists Scott Baker, Nicholas Bloom and Steven J. Davis have constructed measures of policy uncertainty for many economies, based on word counts in media publications.  For the United Kingdom, their measure of policy uncertainty averaged an index value of 198.6 for the 30 months following the referendum compared to an average of 129.5 in the 30 months prior to the referendum.
On the next two pages, present a complete macroeconomic analysis of the effect of Brexit using graphical models of IS/LM or IS/MP equilibrium and AS/AD equilibrium to supplement your written explanation.  Throughout assume that the U.K. fiscal and monetary authorities do not respond to Brexit.  Your analysis should depict the movements in three key variables:  the real rate of interest, U.K. real GDP or deviations of real GDP from potential GDP, and the U.K. price level or rate of inflation.  Each of your two figures should show a consistent set of three points.  An initial equilibrium labeled point A prior to the referendum.  A short-run equilibrium labeled point B that corresponds to an equilibrium after the passage of the referendum but prior to withdrawal where there is uncertainty over the timing and nature of Brexit.  A long-run equilibrium labeled point C that represents equilibrium after the United Kingdom has withdrawn from the European Union, any uncertainty has been resolved, and the effects of Brexit on trade and immigration have been fully felt.  Carefully and completely explain the logic of the movements from point A to point B to point C in each of the two figures.

c. Your preceding analysis assumed that the Bank of England did not respond to Brexit or the associated uncertainty. In fact, the Bank of England has been mandated to target an inflation rate of 2.0 percent.  Given this mandate, how will the Bank of England respond to Brexit?  In the space below, present a complete macroeconomic analysis of the effect of Brexit and the Bank of England response using a graphical model of only AS/AD equilibrium to supplement your written explanation.  Your analysis should depict the movements in two key variables:  U.K. real GDP or deviations of real GDP from potential GDP, and the U.K. price level or rate of inflation.  Your figure should show a consistent set of three points.  An initial equilibrium labeled point A prior to the referendum.  A short-run equilibrium labeled point B that corresponds to an equilibrium after the passage of the referendum but prior to withdrawal where there is uncertainty over the timing and nature of Brexit.  A long-run equilibrium labeled point C that represents equilibrium after the United Kingdom has withdrawn from the European Union, any uncertainty has been resolved, and the effects of Brexit on trade and immigration have been fully felt. Carefully and completely explain the logic of the movements from point A to point B to point C in the figure.  How are your results qualitatively different from those in the preceding section?



d. Empirical Analysis: The following two cross-country regression specifications are used to help investigate the possible long-run impacts of Brexit on the U.K. economy.

 
and

  


where  and  are error terms. 
The variables used in these regressions are defined as follows.


 = Real gross domestic product per worker (measured in constant 2005 dollars) in 2009 for country .



 = Exports plus imports as a share of gross domestic product  in 2009 for country .


 = Average annual rate of growth in real gross domestic product per worker over the period 1975 to 2009 for country expressed as a percent.


 = Real gross domestic product per worker (measured in constant 2005 dollars) in 1975 for country .


 = Average years of education for those aged 25 and above as of 1975 for country .



 = Exports plus imports as a share of gross domestic product  in 1975 for country .

Data were collected for a large number of countries to estimate equation (1).  Table 1 presents descriptive statistics for the variables in equation (1) and Table 2 presents regression results for equation (1).
	Table 1 – Equation (1) Descriptive Statistics

	Variable
	Observations
	Mean
	Standard Deviation
	Minimum
	Maximum

	

	136
	25398.3
	28103.7
	640.2
	182711.2

	

	136
	84.222
	39.876
	22.299
	305.575



	Table 2 - Equation (1) Regression Results

Dependent Variable:  

	Independent Variable
	Coefficient Estimate
	Standard Error

	Intercept
	8.8910
	0.2334

	

	0.0077
	0.0025

	Number of Observations
	136

	R-Squared
	0.0651



1.  According to the results in Table 2, is trade a statistically significant positive influence on an economy’s ability to produce goods and services?  In the space below, present a careful and complete test of this statistical hypothesis. 
2.  According to the results in Table 2, is trade an economically significant positive influence on an economy’s ability to produce goods and services?  In the space below, present a careful and complete discussion of whether or not trade has a meaningful positive effect on an economy’s level of development.  

3.  When estimating regressions, economists are often concerned with endogeneity.  In the context of regression equation (1), what exactly is meant by endogeneity?   Please describe a possible problem with the specification in equation (1) that might result in endogeneity.  Carefully describe the implications of this problem for the estimated coefficient on the variable displayed in Table 2.
Equation (2) was estimated with data for a smaller number of countries.  Table 3 presents descriptive statistics for the variables in equation (2) and Table 4 presents regression results for equation (2).
	Table 3 – Equation (2) Descriptive Statistics

	Variable
	Observations
	Mean
	Standard Deviation
	Minimum
	Maximum

	

	81
	1.554
	1.597
	-4.199
	7.865

	

	81
	19049.2
	17408.6
	1060
	56750.8

	

	81
	4.184
	2.877
	0.441
	11.761

	

-
	81
	17.075
	26.114
	-33.085
	127.662





	Table 4 - Equation (2) Regression Results

Dependent Variable:  

	Independent Variable
	Coefficient Estimate
	Standard Error

	Intercept
	4.9832
	1.7963

	

	-0.5189
	0.2214

	

	0.2660
	0.0908

	

	0.0166
	0.0064

	Number of Observations
	81

	R-Squared
	0.1912



4.  According to the results in Table 4, is educational attainment a statistically significant positive influence on an economy’s rate of growth?  In the space below, present a careful and complete test of this statistical hypothesis. 
5.  According to the results in Table 4, is an economy’s initial level of development an economically significant influence on an economy’s subsequent rate of growth?  In the space below, present a careful and complete discussion of whether or not the initial level of development has a meaningful impact on an economy’s subsequent rate of growth.  


6.  Why are the variables  and  included in regression equation (2)?   Discuss whether or not the estimated coefficients on these two variables are consistent with standard economic theory.



Sample Exam 2: Turmoil in China

In the opening weeks of 2016, global equity and commodity prices have plunged, with many analysts attributing the weakness to much diminished prospects for the Chinese economy.  The turmoil in Chinese equity markets is consistent with this explanation – since the beginning of the year the benchmark Shanghai Shenzhen CSI 300 Index has fallen 24 percent, and over the past 7 months the CSI 300 is down 47 percent.  Many observers argue that China will no longer grow as rapidly as it did in the period from 1990-2015 when output per capita increased at an average annual rate of 9.1 percent.  For example, the latest forecast from the International Monetary Fund projects growth in output per capita in China to average 5.6 percent from 2016 through 2020.    















The workhorse framework for analyzing long-run economic developments is the Solow Model.  For purposes of standardization, assume that output is a function of two inputs, labor  and capital  as well as the level of total factor productivity ,  with a Cobb-Douglas production function of the form: .  The output elasticity of capital is .  The capital accumulation equation is:  where  is a time index, is the depreciation rate and is Investment expenditure.   Savings is and the savings rate is given by .  This version of the Solow model describes a closed economy, so savings equals investment, or  in every period.  Assume that the labor force grows at the rate , so that .    

A. Use a graphical version of the Solow model to illustrate steady-state equilibrium for the Chinese economy.  Discuss the conditions under which the recent decline in Chinese growth is consistent with the predictions of the Solow model.   

B. The table below displays relatively recent data for the Chinese economy.   
	Chinese Economic Data
Penn World Tables Mark 8.1

	Year
	Capital Stock
(millions of 2005 US $)
	Labor Force
(millions)
	Output
(millions of 2005 US $)
	Depreciation
(rate, percent)

	2010
	39,668,000
	781
	12,781,000
	

	2011
	44,650,000
	784
	13,957,000
	3.00



i. Compute the capital stock per worker and output per worker for 2011.
ii. 
Assuming that , compute total factor productivity for 2011.
iii. Use the capital accumulation to compute investment in 2010.
	Year
	Steady-State
Capital Per Worker
	Steady-State
Output Per Worker
	Steady-State
Consumption per Worker

	2011
	
	
	


iv. Given your answers to B2 and B3, solve for the steady-state values of capital per worker, output per worker, and consumption per worker for the Chinese economy, entering these values in the table below.

v. Carefully explain whether or not your calculations in (iv) agree with your graphical analysis in part a.  Do the Penn World Tables data and your calculations support the notion that the Chinese economy should be slowing? 

vi. Many analysts claim that the Chinese save too much.  Comment on this claim in the context of the Solow model, the data in the table, and your calculations of output per worker and consumption per worker in 2011.   


C. [bookmark: _GoBack]In late October 2015, the Chinese government announced that it was relaxing its one child policy for married couples that had been in place for 35 years.  Going forward, Chinese couples will now be allowed to have two children.  Using a graphical version of the Solow model, illustrate and explain the impact of this policy change on the Chinese economy.  Discuss whether or not this policy change is a likely explanation for the slowdown in Chinese growth.

D. Regardless of its explanation, the perceived slowdown in China is being felt around the world.  In the space below, use a simple supply and demand model of the foreign exchange market to illustrate the impact of a slowing Chinese economy on the Chinese yuan/U.S. dollar exchange rate.  Please be sure to draw your graph with the number of yuan per dollar on the vertical axis.  According to the Federal Reserve Board, on July 1, 2015 one U.S. dollar could purchase 6.2008 yuan, while on January 22, 2016 one U.S. dollar could purchase 6.5788 yuan.  Carefully explain whether these data are consistent with your graphical analysis.

E. Will the slowing of the Chinese economy have any impact on the U.S. economy?  Use a graphical version of the IS/LM model to illustrate and explain the effect of the Chinese developments on macroeconomic equilibrium in the United States.  Your analysis should involve three graphs: a money market, a Keynesian Cross goods market, and the IS/LM equilibrium graph.  Each graph should show a consistent set of 2 points, point A representing equilibrium prior to the Chinese slowdown and point B representing equilibrium following the realization that the Chinese economy is growing more slowly.

F. Finally, use a single graphical version of the dynamic Aggregate Supply/Aggregate Demand model to illustrate and explain the impact of the slowdown in China on U.S. macroeconomic equilibrium both in the long-run and the short-run.  This figure should have the rate of GDP growth on the horizontal axis and the rate of inflation on the vertical axis.  In a concluding well-written paragraph, provide what you believe to be appropriate guidance to the monetary and fiscal policymakers in the United States.  Should they respond to the Chinese slowdown, and if so, exactly how?  



Sample Exam 3: Fiscal Cliff

The “Fiscal Cliff” refers to the large tax increases and spending cuts scheduled for January 2013.  On January 1, 2013, the American Taxpayer Relief Act of 2012 was passed by Congress and signed by President Obama.  The legislation postpones the spending cuts and only moderately increases tax rates.  However, the legislation does eliminate the two-year temporary tax cut of 2 percentage points on the Social Security payroll tax.  As a result, the individual’s share of the payroll tax rate immediately rises to 6.2 percent from 4.2 percent for earnings up to $113,700.  All the provisions in the Act aim to reduce the $1.1 trillion Federal government budget deficit.  
a. Use the Inter-temporal choice model for a representative agent (with current time period values on the horizontal axis and future time period values on the vertical axis) to illustrate and explain the effects of the payroll tax increase on consumer spending and saving.

b. Use the Labor-Leisure model for a representative agent (with total hours of time on the horizontal axis and earned income on the vertical axis) to explain the effects of the payroll tax increase on a representative individual’s allocation of time between labor and leisure.  Based on this analysis, Illustrate and explain the implications of the increase in the payroll tax for equilibrium in the labor market.

c. Use the IS-LM model for a closed economy (with real GDP on the horizontal axis and the real interest rate on the vertical axis) to explain the effects of the payroll tax increase on income and interest rates in the near future (short run).  Be sure to clearly illustrate and explain whether or not the stance of monetary policy is likely to change as a result of the passage of the legislation.

d. Does the payroll tax increase also have long run implications?  Use the Solow Economic Growth model to illustrate and explain.   For purposes of standardization, assume that output Y is a function of two inputs, labor L and capital K as well as the level of total factor productivity Z,  with a Cobb-Douglas production function of the form:  .  The output elasticity of capital is  and the capital accumulation equation is   where t is a time index, d is the depreciation rate and I is investment expenditure.  Savings is S and the savings rate is given by .  Assume that the labor force grows at the rate n, so that , and total factor productivity z grows at the rate g.  In steady state equilibrium, , where y and k represent income and capital per worker.  Are there long run effects of the payroll tax increase on the level and growth rate of real GDP per worker?  Carefully illustrate and explain your answer.
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