Economics 302

Spring 2008

Homework #1

Homework will be graded for both content and neatness.  This homework requires the use of Microsoft Excel.

1) The following table is taken from the Bureau of Economic Analysis data release on quarterly GDP from 1/30/2008.  

[image: image1.emf]Figures in Billions of Dollars  2007-I   2007-II   2007-III   2007-IV 

    Gross domestic product 13552 13768.9 13970.4 14081

Personal consumption expenditures 9540.5 9674 9785.7 9928

  Durable goods 1074 1074.7 1081.6 1088

  Nondurable goods 2759.4 2822.7 2846.3 2903.7

  Services 5707.1 5776.6 5857.8 5936.3

Gross private domestic investment 2117.3 2139.1 2162.9 2109.8

  Fixed investment 2118.9 2133.9 2127.5 2118.3

    Nonresidential 1431.4 1469.1 1500.2 1532.1

    Residential 687.5 664.9 627.3 586.2

  Change in private inventories -1.6 5.1 35.4 -8.5

Net exports of goods and services -714.1 -714.2 -694.7 -727.5

  Exports 1549.9 1598.7 1685.7 1727.1

  Imports 2264 2312.9 2380.4 2454.6

Government expenditures 2608.3 2670 2716.5 2770.7

  Federal 946.6 969.5 990.3 997.1

  State and local 1661.7 1700.5 1726.2 1773.6


a) Fill in all the blanks in the table. (While this can be done by hand, you will find it easier to use Excel).  Don’t forget to calculate GDP.
Answers are shown in the table in bold.  In each case, we simply sum the appropriate values.

Consumption = Durables + Nondurables + Services

Investment = Fixed Investment + Change in inventories

(and Fixed Investment = Non-residential fixed investment+ Residential fixed investment)

Net Exports = Exports – Imports

Government Expenditures = Federal Expenditures + State and Local Expenditures

GDP = C + I + G +NX
b) In their release, the BEA points out that their GDP data is “seasonally adjusted at annual rates”.  Why is it important to seasonally adjust quarterly data?  What patterns might emerge in US quarterly GDP data if it is not seasonally adjusted?

Measuring GDP using the expenditure approach, we might be worried that people have different spending patterns during different quarters.  In the U.S., 4th quarter GDP is generally higher than the other three quarters because of consumer spending on winter holidays, and 1st quarter GDP is often a bit lower due to consumers using their income to pay off credit card debt accumulated during last year’s 4th quarter rather than purchasing new goods and services.  If we did not seasonally adjust GDP, we would expect to see this pattern in our quarterly GDP numbers.  Of course, no one actually believes that the economy grows every October and shrinks every January, so seasonally adjusting the data eliminates this trend and helps make GDP numbers more comparable across quarters.
2) Consider the following table of data for an economy.

[image: image2.emf]Year 1960 1970 1980 1990 2000

GDP 220 228 236.595 245.8179 255.7045

C 125 131.25 137.8125 144.7031 151.9383

I 20 22 24.2 26.62 29.282

G 50 51 52.02 53.0604 54.12161

NX 25 23.75 22.5625 21.43438 20.36266


a) Using Excel, calculate the growth rates of GDP, C, I, G, and NX and present them in a table such as the one below.  Put the growth rates in percentage terms.

[image: image3.emf]1960 1970 1980 1990 2000

GDP growth------------- 3.636364 3.769737 3.89818 4.021939

C growth ------------- 5 5 5 5

I growth ------------- 10 10 10 10

G growth ------------- 2 2 2 2

NX growth ------------- -5 -5 -5 -5


Answers are shown in the table in bold.  We use the percentage growth formula.
% Growth = [(new value – old value)/(old value)]*100
b) Now that we have the growth rates for all variables, approximate the growth rates for the share of each variable in GDP (C/Y, I/Y, G/Y, and NX/Y) using the technique discussed in class and in Mankiw.  Present your answers in a table as below.


[image: image4.emf]1960 1970 1980 1990 2000

C share growth (approx) ------------- 1.363636 1.230263 1.10182 0.978061

I share growth (approx) ------------- 6.363636 6.230263 6.10182 5.978061

G share growth (approx) ------------- -1.63636 -1.76974 -1.89818 -2.02194

NX share growth (approx) ------------- -8.63636 -8.76974 -8.89818 -9.02194


Answers are shown in the table in bold.  To get the approximations, we use the formula

Approx % growth of C/Y = % growth of C - % growth of Y.
c) To check the accuracy of these approximations, compute the actual share of each variable in GDP and find the actual growth rates.  Present your answers in a table as below.  Put the growth rates in percentage terms.

[image: image5.emf]1960 1970 1980 1990 2000

C share 0.568182 0.575658 0.582483 0.58866 0.594195

I share 0.090909 0.096491 0.102284 0.108292 0.114515

G share 0.227273 0.223684 0.219869 0.215852 0.211657

NX share 0.113636 0.104167 0.095363 0.087196 0.079634

C share growth actual -------------- 1.315789 1.18557 1.06048 0.940245

I share growth actual -------------- 6.140351 6.003931 5.872884 5.746923

G share growth actual -------------- -1.57895 -1.70545 -1.82696 -1.94376

NX share growth actual-------------- -8.33333 -8.45115 -8.56433 -8.67311


Answers are shown in the table in bold.  We compute the shares as C/Y, I/Y, G/Y, and NX/Y, and we compute the growth rates as before.
d) How do the approximations compare to the actual growth rates?  Are the approximations consistently higher or lower than the actual rates?  Does this depend on the variable in question?  Why might this be?

The approximations are pretty close to the actual figures, though the approximation is better for the variables with smaller growth rates (G) than those with large growth rates (I).  The approximations overestimate the actual growth rate for C and I, while the approximations underestimate the actual growth rate for G and NX.  This is because the shares of G and NX in GDP are falling while the shares of C and I are rising
3) An economy has a Cobb-Douglas production function given by Y = AK0.6L0.4, where A is the technology level, K is the capital stock, L is the size of the labor force, and Y is GDP.  Use this equation to answer the questions below.

a) Assume that A is fixed at 4 and K is fixed at 10.  Make a table where L ranges from 1 to 10 and compute GDP for each of these values of L.  Your table should have each variable as a column, as illustrated below:

[image: image6.emf]A K L GDP (A=4, K=10)GDP (A=6, K=10)GDP (A=4, K=15)

4 10 1 15.92428682 23.88643023 20.31022557

4 10 2 21.01222244 31.51833365 26.79950331

4 10 3 24.71203402 37.06805103 31.51833365

4 10 4 27.72579373 41.58869059 35.36215662

4 10 5 30.31433133 45.471497 38.6636409

4 10 6 32.60772438 48.91158658 41.58869059

4 10 7 34.68160658 52.02240986 44.23377075

4 10 8 36.58440415 54.87660623 46.6606454

4 10 9 38.34926062 57.52389093 48.91158658

4 10 10 40 60 51.01698003


Answers are shown in the table in bold.  For simplicity, we list all three GDP measures together in this first table.  We calculate GDP by plugging in the appropriate values of A, K, and L into the given Cobb-Douglas production function.
b) Using Excel, make a line graph with GDP on the vertical axis and L on the horizontal.  Use the data in the table from a).
[image: image7.emf]GDP (A=4, K=10)
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Note the curvature in the graph – each unit of labor adds less to GDP than the unit before it.  This function exhibits a diminishing marginal product of labor.
c) Now assume that the technology level increases, so A = 6, but K remains fixed at 10.  Recalculate GDP as labor ranges from 1 to 10, and report your results in a table similar to the one above.  You should change your GDP variable name to “GDP (A=6, K=10)”.

See part a above.
d) Now keep A=4, but assume that the capital stock increases, so K = 15.  Recalculate GDP as labor ranges from 1 to 10, and report your results in a table similar to the one above.  You should change your GDP variable name to “GDP (A=4, K=15)”.

See part a above.
e) Graph all three GDP calculations [(A=4, K=10), (A=6, K=10), and (A=4, K=15)] on the same graph with GDP on the vertical axis and labor on the horizontal.  Make sure your graph has labels so that it is clear which line corresponds to each measure of GDP.
[image: image8.emf]GDP with various levels of A and K
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Note that in each case, increasing A or K causes the aggregate production function to shift upward, and all functions exhibit a diminishing marginal product of labor.
f)  When we changed the value of A and K, we increased each by 50%.  However, as our tables and graphs show, GDP increased more when we increased A by 50% than when we increased K by 50%.  Looking at the Cobb-Douglas production function, why is this true?  You may give either an intuitive or mathematical answer.

Mathematically, we see that if we increase A by 50%, we get

Y1 = 1.5A*K0.6*L0.4 =1.5*Y, where Y = A*K0.6*L0.4.
However, if we increase K by 50%, we get

Y2 = A*(1.5*K)0.6*L0.4 = A*(1.5)0.6*K0.6*L0.4 = (1.5)0.6*Y, where Y = A*K0.6*L0.4.
As 0.6 < 1, (1.5)0.6 < 1.5, so Y1 > Y2.  Thus, increasing K by 50% increases total output less than increasing A by 50%.
Intuitively, for a fixed level of labor, our Cobb-Douglas production function exhibits a diminishing marginal product of capital, while the marginal product of additional technology is constant.  Thus, when we add 50% more capital, we do not get 50% more output due to the effect of the diminishing returns.  However, adding 50% more technology does yield 50% more output, as there are constant returns to increases in technology.
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		Figures in Billions of Dollars		2007-I		2007-II		2007-III		2007-IV

		Gross domestic product		13552		13768.9		13970.4		14081

		Personal consumption expenditures		9540.5		9674		9785.7		9928

		Durable goods		1074		1074.7		1081.6		1088
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				1960		1970		1980		1990		2000

		C share growth (approx)		-------------		1.3636363636		1.2302631579		1.1018195651		0.978061199

		I share growth (approx)		-------------		6.3636363636		6.2302631579		6.1018195651		5.978061199

		G share growth (approx)		-------------		-1.6363636364		-1.7697368421		-1.8981804349		-2.021938801

		NX share growth (approx)		-------------		-8.6363636364		-8.7697368421		-8.8981804349		-9.021938801
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				1960		1970		1980		1990		2000

		GDP growth		-------------		3.6363636364		3.7697368421		3.8981804349		4.021938801

		C growth		-------------		5		5		5		5

		I growth		-------------		10		10		10		10

		G growth		-------------		2		2		2		2

		NX growth		-------------		-5		-5		-5		-5
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		A		K		L		GDP (A=4, K=10)		GDP (A=6, K=10)		GDP (A=4, K=15)

		4		10		1		15.9242868221		23.8864302332		20.3102255679

		4		10		2		21.0122224352		31.5183336528		26.7995033065

		4		10		3		24.7120340227		37.068051034		31.5183336528

		4		10		4		27.7257937262		41.5886905893		35.3621566177

		4		10		5		30.3143313302		45.4714969953		38.6636408986

		4		10		6		32.6077243842		48.9115865764		41.5886905893

		4		10		7		34.6816065752		52.0224098629		44.2337707471

		4		10		8		36.5844041542		54.8766062313		46.660645399

		4		10		9		38.3492606206		57.5238909309		48.9115865764

		4		10		10		40		60		51.016980025
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				1960		1970		1980		1990		2000

		C share		0.5681818182		0.5756578947		0.5824827236		0.5886598372		0.5941946826

		I share		0.0909090909		0.0964912281		0.1022844946		0.1082915443		0.1145149764

		G share		0.2272727273		0.2236842105		0.2198693971		0.2158524664		0.2116568084

		NX share		0.1136363636		0.1041666667		0.0953633847		0.0871961521		0.0796335326

		C share growth actual		--------------		1.3157894737		1.1855702783		1.0604801359		0.9402451158

		I share growth actual		--------------		6.1403508772		6.0039307678		5.8728839519		5.7469234547

		G share growth actual		--------------		-1.5789473684		-1.7054460153		-1.8269621537		-1.9437618875

		NX share growth actual		--------------		-8.3333333333		-8.4511507006		-8.5643274961		-8.6731115619
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		Year		1960		1970		1980		1990		2000

		GDP		220		228		236.595		245.8179		255.7045455

		C		125		131.25		137.8125		144.703125		151.93828125

		I		20		22		24.2		26.62		29.282

		G		50		51		52.02		53.0604		54.121608

		NX		25		23.75		22.5625		21.434375		20.36265625






