Economics 102
Summer 2010

Answers to Homework #2
Due 6/10/10
This homework is due at the beginning of the class lecture. Make sure that your homework includes your name, section number, and is stapled. There will be no stapler at the class lecture. Submitted homework should be legible, neat, and of professional quality. Please show all necessary work and please be sure that your answer is easy to identify and find. 

1. GDP Measurement
Suppose you are studying a macro economy and you know that the total level of output this economy can produce during a year is dependent on the level of technology and the available capital and labor. For this economy this relationship can be written as 



Y = AK1/2L1/2
Where Y is real GDP or real production, A is a measure of technology, K is the amount of capital available to this economy and L is the amount of labor available to this economy. Furthermore, assume that this economy fully utilizes its capital and its labor. You know that the value of A is 10 in this economy and that this economy has 100 units of capital and 400 units of labor. 
In addition you also know that the national income accounts define GDP with the following two equations:

(1) Y = C + I + G + (EX – IM)

(2) Y = Cd + Id + Gd  + EX
Where Y = real GDP, C = consumption spending, I = investment spending, G = government spending, EX = exports, IM = imports, Cd = spending by households on domestically produced goods, Id = spending by businesses on domestically produced goods, and Gd = spending by government on domestically produced goods.

a. Given this information, what is the level of real GDP in this economy?
Answer:

Y = AK1/2L1/2 = (10)(100)1/2(400)1/2
Y = 2000
b. If households buy both domestically produced goods and foreign produced goods, then this relationship can be expressed as Cd + Cf = C. Suppose you are told that C is 1000 and that households purchase of domestically produced goods is 700. What is the level of household expenditure on foreign produced goods?

Answer: 

Cd + Cf = C

700 +  Cf  = 100

Cf  = 300

c. Using the same reasoning as in part (b) complete the following table where the superscript “d” stands for domestically produced while the superscript “f” stands for foreign produced. Use the information about consumption from part (b) and your calculation of real GDP from part (a) to complete the table. 
	Y
	Cd
	Cf
	C
	Id
	If
	I
	Gd
	Gf
	G
	EX



	2000
	700
	300
	1000
	400
	100
	500
	200
	100
	300
	700


(1) To find G, you need to work using the information you have. You might first recognize that Y = C + I + G + EX – IM. But, this will not work since you do not know IM…or, do you? IM is equal to all the spending you are doing on imports: you know how much households spend on foreign produced goods, and from the table you can also find what businesses and government spending on these foreign produced goods. Thus, IM = 500. Thus, solving for G you would have G = Y – C – I – EX + IM = 2000 – 1000 – 500 – 700 + 500 = 300. Alternatively, you might use equation (2) and solve for G: thus, Y = Cd + Id + Gd  + EX or 2000 = 700 + 400 + Gd + 700 or Gd = 200 and therefore G = 300.
d. Spending on imports is equal to all the spending that households, businesses, and the government make on foreign produced goods. What is the value of imports equal to in this example? Provide a general equation with symbols for imports and then give a numeric answer for the level of imports in this economy. 
Answer: 
IM = Cf + If + Gf = 300 + 100 + 100 + 500

e. What is the value of net exports in this economy? 
Answer: 

Net Exports = EX – IM = 700 – 500 = 200

f. Verify from your calculation that both equations (1) and (2) given above are true.
Answer:

Y = C + I + G + (EX – IM)
2000 = 1000 + 500 + 300 + 200
Y = Cd + Id + Gd  + EX
2000 = 700 + 400 + 200 + 700
2. GDP Measurement:
For each of the following identify whether or not they are counted in this year’s GDP and if so what method you are using to calculate GDP, and how the situation affects the particular method of GDP accounting. The first one is done for you as an example.
a. Mona sells her 2001 Camry to a neighbor for $3000. She does not get any help to make the sell.

Answer:

This transaction does not get counted in GDP for 2010 since the car was produced in 2001. In 2001 the value of the car would have been included as a consumption expenditure using the expenditure approach, or as a final good using the final good approach (the summation of the product of the prices of each type of final good and the quantities of the good).

b. Trevor lives in a house built in 1941. In 2010 Trevor sells the house for $150,000 and he pays his real estate agent a commission of $9,000 after the transaction occurs. 

Answer:

The value of the house is not included in GDP measurement for 2010 since the house has already been counted as part of 1941 GDP. However, the real estate agent is providing a service and the full $9,000 would be counted in GDP. It using the Factor Payment Approach it would be included as part of wages.
c. Barney manufactures erasers. In 2010 he made 40,000 erasers. 50% of these erasers he sold to the Pentel Corporation where they were sold as part of the basic Pentel mechanical pencil. The other 50% of these erasers were sold in the market as replacement erasers. Each eraser sold for $.50. What was the effect of this transaction on GDP for 2010?
Answer: 

Using the value added approach we know that Barney’s erasers have a total value of $20,000. But, $10,000 of this value reflected the use of the erasers as an intermediate good (those that went on the Pentel mechanical pencils) and should therefore not be included in any measure of GDP that uses final goods and services. So, if you were using the Expenditure Approach , GDP for 2010 would increase by $10,000 with the sale of the replacement erasers. If you were using the Value Added Approach, GDP for 2010 would increase by $20,000 minus whatever the initial cost of the materials used to make the erasers. Since we don’t have this value it is best to stick with the Expenditure Approach and conclude that Barney’s operation contributes $10,000 to GDP for 2010. 
d. Susie purchases $500 of clothing during 2010. All of this clothing was manufactured during 2010. In addition, she purchases $40 of cheese, $100 of legal services, and $250 of car repairs done on her Honda. The car repairs were done by her favorite Armenian mechanic that has a shop just down the street from her apartment. Susie lives in Ohio. Some of the clothing Susie purchased was manufactured in Thailand ($300 worth) and some of the clothing was manufactured in Mexico ($75 worth). The rest of the clothing was manufactured in the U.S. 50% of the cheese Susie purchased in 2010 was produced in France while the rest of the cheese was manufactured in Wisconsin. 
Answers:

All of Susie’s expenditures are consumption expenditures and they would all be included in the total consumption expenditure for the economy. Thus, C = $890. But, some of these consumption expenditures were on goods that were not produced in the U.S. economy. That is, Susie is purchasing some imports. We need to subtract out the imports in order to figure out the increase in GDP for 2010 that reflects U.S. production. Susie imports $395 ($375 worth of imported clothing and $20 worth of imported cheese). Thus, Susie’s expenditure causes GDP to rise by $495. 
3. CPI

Suppose you are given the following information to answer this set of questions. 
	Item
	Price in 2005
	Price in 2006
	Price in 2006
	Price in 2007

	Hammers
	$15.00
	$17.00
	$17.00
	$20.00

	Lawn Mowers
	$150.00
	$150.00
	$180.00
	$160.00

	Groceries for Year
	$4800.00
	$5000.00
	$5100.00
	$5200.00

	Bicycle
	$250.00
	$250.00
	$250.00
	$220.00


For this problem assume that the market basket is defined as 1 hammer, 1 lawn mower, 1 unit of groceries for the year, and 2 bicycles. Note in this problem you may want to use a calculator and round all numbers to the nearest hundredth. 
a. Compute the cost of the market basket for each year. 

i. Cost of market basket in 2005 = ______$5465______________________
ii. Cost of market basket in 2006 = ______$5667______________________
iii. Cost of market basket in 2007 = ______$5797______________________
iv. Cost of market basket in 2008 = ______$5820______________________
Answer:

Cost of market basket in 2005 = (1)(15) + (1)(150) + (1)(4800) + (2)(250) = 5465

Cost of market basket in 2006 = (1)(17) + (1)(150) + (1)(5000) + (2)(250) = 5667

Cost of market basket in 2007 = (1)(17) + (1)(180) + (1)(5100) + (2)(250) = 5797

Cost of market basket in 2008 = (1)(20) + (1)(180) + (1)(5200) + (2)(220) = 5820

b. Calculate the CPI four times. Use 2005 as the base year the first time, then use 2006 as the base year, then 2007 as the base year, and finally 2008 as the base year. Complete the following table with your calculated values. 

	Year
	CPI with Base Year 2005
	CPI with Base Year 2006
	CPI with Base Year 2007
	CPI with Base Year 2008

	2005
	100
	96.44
	94.27
	93.90

	2006
	103.70
	100
	97.76
	97.37

	2007
	106.08
	102.29
	100
	99.60

	2008
	106.50
	102.70
	100.40
	100


c. Calculate the inflation rate between each year using 2005 as the base year. Fill in the following table based on your calculations. 
	Time Period
	Inflation Rate using 2005 as the Base Year

	2005-2006
	[(103.7- 100)/100]*100 = 3.7%

	2006-2007
	[(106.08 – 103.7)/103.7]*100 = 2.3%

	2007-2008
	[(106.5 – 106.08)/106.08]*100 = .4%


d. Calculate the inflation rate between each year using 2006 as the base year. Fill in the following table based on your calculations. 

	Time Period
	Inflation Rate using 2006 as the Base Year

	2005-2006
	[(100- 96.44)/96.44]*100 = 3.7%

	2006-2007
	[(102.29 - 100)/100]*100 = 2.3%

	2007-2008
	[(102.7 – 102.29)/102.29]*100 = .4%


e. Calculate the inflation rate between each year using 2007 as the base year. Fill in the following table based on your calculations. 

	Time Period
	Inflation Rate using 2007 as the Base Year

	2005-2006
	[(97.76 – 94.27)/94.27]*100 = 3.7%

	2006-2007
	[(100 – 97.76)/97.76]*100 = 2.3%

	2007-2008
	[(100.4 – 100)/100]*100 = .4%


f. Calculate the inflation rate between each year using 2008 as the base year. Fill in the following table based on your calculations. 

	Time Period
	Inflation Rate using 2008 as the Base Year

	2005-2006
	[(97.37 – 93.9)/93.9]*100 = 3.7%

	2006-2007
	[(99.6 – 97.37)/97.37]*100 = 2.3%

	2007-2008
	[(100 – 99.6)/99.6]*100 = .4%


g. Compare your answers in parts (c), (d), (e), and (f) and explain the reasoning behind your results. 

Answer:

No matter the choice of the base year for the CPI measure, the inflation rate is the same. Thus, the inflation rate from year to year is not dependent on the choice of the base year. The CPI provides an index that can be rescaled to whatever base year you would like without altering the underlying measure of the inflation rate. 
4. CPI

Answer the following set of questions using this CPI information for an economy.

	Year
	CPI with Base Year 2005

	2005
	100

	2006
	105

	2007
	110

	2008
	115


a. Joe’s nominal income in 2006 is $100,000. What must his nominal income be in 2008 in order for his real income to be unchanged?
Answer:

Joe’s real income in 2006 is equal to his (nominal income)/(CPI for 2006)]*100 = $95,238. In  order for Joe’s real income to stay at $95,238 in 2008 his nominal income must be $109,524. To see this remember that real income = [nominal income/CPI][scale factor]. In this example we have $95,238 = [(nominal income)/115]*100 or nominal income = ($95,238)(115)/100 = $109,524.

b. Mary’s real income in 2007 was $80,000. What must her nominal income be in 2008 in order for her real income to be unchanged?

Answer:

Mary’s real income needs to remain $80,000 in 2008. Using the general formula we know that real income = [(nominal income)/CPI]*100. Or, $80,000 = [(nominal income)/115]*100 or nominal income = (80,000)(115)/(100) = $92,000.
c. Mike borrows $1000 in 2005 and repays this loan in 2006. Mike pays the lender $1060 in 2006. What is the real value of this payment in 2006 using 2005 as the base year? What nominal interest rate is Mike paying for this loan? What real interest rate is Mike paying for the loan?
Answer:

Mike’s payment of $1060 is a nominal payment. To convert this payment to a real payment you need to use the following formula: real payment = [(nominal payment)/(CPI )]*100. Or, real payment = ($1060/105)*100 = $1009.52. The nominal interest rate is equal to [(1060 – 1000)/1000]*100 = 6%. The real interest rate is equal to [(1009.52 – 1000)/1000]*100 = .952%.
5. Employment 

Consider an economy that has 100,000 people that are 16 years old or older. 2,000 of this group are currently in the military. 1,000 are homemakers; 10,000 are retired; and 14,000 are full-time students that are not employed. 10,000 people are currently not working and are actively seeking jobs. 5,000 people are temporarily laid off and anticipate that their jobs will resume within the next two months. 5,000 people are currently not working and are not actively seeking jobs because they live in a community with a severely depressed economy (like Detroit today). All other adults in this economy can be assumed to be working: 80% of this group are fully employed and 20% are underemployed. 

a. What is the civilian labor force in this economy?

Answer:

The civilian labor force is equal to the sum of the employed plus the unemployed. To find the civilian labor force you can first adjust the total adult population by subtracting out the military, the homemakers, the retired, the full-time non-working students, and the discouraged workers. That leaves 68,000 people as the civilian labor force. We cannot find the employed number of workers except by doing this subtraction in this example. We can find the number of unemployed workers: it is the sum of the unemployed plus the laid off workers or 10,000 plus 5,000 for a total of 15,000. 

b. What is the number of unemployed people in this economy?

Answer:

The number of unemployed people in this economy is equal to 15,000. See the answer in part (a) for more details. 

c. What is the number of employed people in this economy?

Answer:

The number of employed people in this economy is equal to 53,000. See the answer in part (a) for more details. 

d. What is the unemployment rate in this economy?

Answer:

The unemployment rate is equal to the [(number of unemployed)/(civilian labor force)]*100 or [(15,000)/(68,000)]*100 = 22%.

e. What is the civilian labor force participation rate in this economy?

Answer:

The civilian labor force participation rate in this economy is equal to [(employed plus unemployed)/(total civilian adult population)]*100 = [(68,000)/(98,000)]*100 = 69.4%.
f. Suppose the government statistics department changes its definition of unemployment so that discouraged workers are counted as unemployed workers. What is the new unemployment rate with this change in definition?

Answer:

The new unemployment rate can be calculated as [(20,000)/(73,000)]*100 = 27.4%.

g. Suppose that the government in addition to the change in part (f) also decides to treat all underemployed workers as unemployed workers since their work situation is not an optimal allocation of resources. How will this policy change alter the unemployment rate?

Answer:

The new unemployment rate can be calculated as [(30,600)/(73,000)]*100 = 41.92%.

h. Does the way employment and the civilian labor force are defined matter? Explain your answer. 

Answer:

Yes, the definitions matter since each definition alters the value of variables like the unemployment rate or the civilian labor force participation rate. Current definitions lead to a lower unemployment rate due to their treatment of discouraged workers and underemployed workers. 
