Economics 302
Summer 2007

Answers to Homework #1

Homework will be graded for content as well as neatness.  Sloppy or illegible work will not receive full credit. This homework requires the use of Excel which is a spreadsheet program.

1. For this question assume that this economy produces only three kinds of goods: bikes, refrigerators, and chairs. The table below provides data on the sales and prices for these three goods for three different years.

	Year
	Number of Bikes Sold
	Price per Bike
	Number of Refrigerators Sold
	Price per refrigerator
	Number of Chairs Sold
	Price per Chair

	1980
	1000
	$100
	1050
	$600
	150
	$70

	19980
	1500
	$200
	1500
	$400
	400
	$50

	2000
	2000
	$350
	5000
	$200
	250
	$80


a. Using an Excel spreadsheet complete the following table:

	Year
	Nominal GDP
	Real GDP Using
	Real GDP Using

	
	
	1980 as the Base
	2000 as the Base

	
	
	Year
	Year

	
	
	
	

	1980
	$740,500 
	$740,500 
	$572,000 

	1990
	$920,000 
	$1,078,000 
	$857,000 

	2000
	$1,720,000 
	$3,217,500 
	$1,720,000 


b. Calculate the GDP deflator using first 1980 as the base year and then 2000 as the base year. Collect your findings in the following table.

	Year 
	GDP Deflator
	GDP Deflator 

	
	Using 1980 as
	Using 2000 as 

	
	the Base Year
	the Base Year

	1980
	100
	129.458042

	1990
	85.3432282
	107.3512252

	2000
	53.45765346
	100

	2000
	189.9186992
	100


c. From the data you gathered in part (a), complete the following table. Hint: you may find it convenient to do this using Excel as well.

	Period
	Percentage 
	Percentage
	Percentage

	
	Change in 
	Change in 
	Change in 

	
	Nominal GDP
	Real GDP 
	Real GDP

	
	
	Using 1980
	Using 2000

	
	
	as the Base 
	as the Base 

	
	
	Year
	Year

	1980-1990
	24.24037812
	45.57731263
	49.82517483

	1990-2000
	198.4693878
	66.4957265
	50.1744186


d. Examine your answers to part (c). Does it matter whether you use 1980 or 2000 as the base year when you compute the percentage change in real GDP? Provide an explanation to support your findings.

Yes, the choice of the base year does matter. In 1980, the price of refrigerators is relatively high while the quantity produced is relatively low; while in 2000, the price of refrigerators is relatively low while the quantity produced is relatively high. This leads to the percentage change in real GDP using base year 2000 being substantially smaller than what you find when you calculate the percentage change in real GDP using base year 1980. To see this, return to your answers in part (a) and look at the values for real GDP in 2000 that you calculated with the different base years.

2. Use the date provided in question (1) to answer this question. Suppose the CPI is calculated using a market basket composed of 100 bikes, 200 refrigerators, and 40 chairs.

a. Calculate the CPI three times: the CPI with the base year 1980; the CPI with the base year 1990; and the CPI with the base year 2000. Enter your calculations in the following table. Hint: once again you might find it fun to do this with Excel.
	Year
	CPI with 
	CPI with 
	CPI with 

	
	Base Year
	Base Year
	Base Year 

	
	1980
	1990
	2000

	1980
	100.00
	130.20
	169.82

	1990
	76.81
	100.00
	130.43

	2000
	58.89
	76.67
	100.00


b. Now, calculate the rate of inflation between 1980 and 1990 and between 1990 and 2000 using the different base years. Summarize your findings in the following table.
	Period
	Rate of 
	Rate of 
	Rate of 

	
	Inflation
	Inflation
	Inflation

	
	With Base
	With Base 
	With Base

	
	Year 1980
	Year 1990
	Year 2000

	1980-1990
	-23.19
	-23.19
	-23.19

	1990-2000
	-23.33
	-23.33
	-23.33


3. You are given the following data.
	Year
	Nominal GDP (PY)
	P
	Real GDP (Y)

	1990
	100
	2
	50

	1992
	150
	3
	50

	1994
	375
	5
	75

	1996
	750
	6
	125

	1998
	600
	6
	100


a. Fill in the following table. Note: you will find this very easy and quick if you use Excel.

	Period
	Percentage Change
	Percentage Change
	Percentage Change 
	Sum of Percentage Change

	
	In Nominal GDP
	In the Price Level
	in Real GDP
	In the Price Level plus the 

	
	
	
	
	Percentage Change in

	
	
	
	
	Real GDP

	
	
	
	
	

	1990-1992
	10.00
	12.50
	-2.22
	10.28

	1992-1994
	9.09
	11.11
	-1.82
	9.29

	1994-1996
	4.17
	4.00
	0.16
	4.16

	1996-1998
	4.00
	-3.85
	8.16
	4.31


b. Inspect your findings. Is there a relationship between the column titled “Percentage Change in Nominal GDP” and the column titled “Sum of Percentage Change in the Price Level plus the Percentage Change in Real GDP”? Describe this relationship.
Yes, the percentage change in nominal GDP can be approximated by summing together the percentage change in the price level plus the percentage change in real GDP. 

4. Suppose output grows at 10% a year while labor grows at 4% a year. Suppose that output initially equals 100 units (measured as $100) and labor is initially 20 units. 
a. Using Excel calculate the level of output for ten years and the level of labor for 10 years. Then using this data, calculate labor productivity. Put this information in the following table.
	Year
	Output
	Labor (measured as units of labor)
	Labor Productivity (measured as $/unit of labor)
	Annual Growth Rate of Labor Productivity (measured as a percent)

	1
	$100.00
	20.00
	5.00
	----

	2
	$110.00
	20.80
	5.29
	5.77

	3
	$121.00
	21.63
	5.59
	5.77

	4
	$133.10
	22.50
	5.92
	5.77

	5
	$146.41
	23.40
	6.26
	5.77

	6
	$161.05
	24.33
	6.62
	5.77

	7
	$177.16
	25.31
	7.00
	5.77

	8
	$194.87
	26.32
	7.40
	5.77

	9
	$214.36
	27.37
	7.83
	5.77

	10
	$235.79
	28.47
	8.28
	5.77


b. Examine your findings from part (a): although you calculated the annual growth rate of labor productivity in part (a), was there an alternative way you could have arrived at an approximation of your answer?

Yes: the annual growth rate of labor productivity could have been approximated by recognizing that labor productivity is output/labor and that the growth rate of this ratio could be approximated as the annual percentage change in output minus the annual percentage change in labor. In this example, the annual percentage change in output was 10%, while the annual percentage change in labor was 4%: or, the annual growth in labor productivity could be approximated as 6% a year (which is pretty close to the 5.77% we calculated in the table).

