Economics 102

Homework #3
Spring 2007

Due Tuesday, March 13 in lecture
Directions: The homework will be collected in a box before the lecture. Please place your name, TA name and section number on top of the homework (legibly). Make sure you write your name as it appears on your ID so that you can receive the correct grade. Please remember the section number for the section you are registered in, because you will need that number when you submit exams and homework. Late homework will not be accepted so make plans ahead of time. Good luck!

1. In this question you are asked to calculate the CPI and inflation rate in 4 different ways, varying the choice of the market basket and of the base year. Then you are asked to compare the results you calculated. Assume consumers in Badger Land only consume pears and watermelons. The following table provides the quantities produced and prices in 2005 and 2006. 
	
	2005
	2006

	Item
	Quantity Produced
	Price
	Quantity Produced 
	Price

	Pears
	10
	$1
	15
	$2

	Watermelons
	15
	$3
	10
	$5


(a) Using the quantities produced in 2005 as the market basket and using 2005 as the base year, calculate the CPI in 2005 and 2006.  Calculate the inflation rate between 2005 and 2006. 
Cost of basket in 2005: 10*1+15*3=$55;
Cost of basket in 2006: 2*10+5*15=$95;
CPI in 2005=100
CPI in 2006= 95/55*100=172.7.
Inflation rate= (172.7-100)/100*100%=72.7%
(b) Using the quantities produced in 2006 as the market basket and using 2005 as the base year, calculate the CPI in 2005 and 2006.  Calculate the inflation rate between 2005 and 2006
Cost of basket in 2005: 1*15+3*10=$45;

Cost of basket in 2006: 2*15+5*10=$80;
CPI in 2005=100
CPI in 200= 80/45*100=177.8.
Inflation rate=(177.8-100)/100*100%=77.8%
(c) Using the quantities produced in 2005 as the market basket and using 2006 as the base year, calculate the CPI in 2005 and 2006.  Calculate the inflation rate between 2005 and 2006.
CPI in 2005: 55/95*100=57.9
CPI in 2006=100

Inflation rate=(100-57.9)/57.9*100%=72.7%  
(d) Using the quantities produced in 2006 as the market basket and using 2006 as the base year, calculate the CPI in 2005 and 2006.  Calculate the inflation rate between 2005 and 2006
CPI in 2005: 45/80*100=56.25
CPI in 2006=100

Inflation rate=(100-56.25)/56.25*100%=77.8%
(e) Explain whether there is any substitution bias in the CPI depending upon the choice of market basket and base year.
The choice of base year does not affect the inflation rate.  However, this example shows that the choice of market basket affects the inflation rate.  This is because the inflation rate measures the change in prices of a bundle of goods.  If we vary that bundle of goods, the increase in price will also change.  In this example, using the 2005 production quantities as the market basket puts a higher weight on the price of watermelons, while using the 2006 production quantities as the market basket puts a higher weight on the price of pears.  
2. Suppose that the demand for labor in Badger Land is characterized by the equation w = 170 – L while the supply of labor is given by w = 8 + L, where w is the wage per year and L is the number of labor units per year. 
(a) What is the equilibrium level of employment per year and the equilibrium wage rate in Badger Land?
Setting labor demand equal to labor supply,

170 –L= 8 + L.

Solving this equation, we get that L=81, and then w=8+81=89
(b) Suppose the aggregate production function is given by Y = 2*(K^0.5)*(L^0.5), where K is physical capital and it is fixed at K=100 now. What is the full employment output for this economy?
Plugging in L=81and K=100 into the production function, we find that Y=2*10*9=180.
(c) What is the value of labor productivity for Badger Land if it produces the full employment level of output? Labor productivity is defined as the level of aggregate output in the economy divided by the level of labor.
Labor productivity is defied as output divided by the level of labor, so it is 180/81=2.2
(d) Suppose that the demand for labor shifts to the right and results in the equilibrium wage increasing to $108. What is the value of labor productivity when this increase in wages occurs?
Using the labor supply function w = 8 + L and the fact that w=$108, we find that L=100.  Then, since L=100 and K=100,

Y=2*10*10=200 
Labor productivity=200/100=2.  
(e) Now, assume that the labor demand and labor supply curves are the originally given curves (there has been no shift in labor demand). But, the physical capital available to this economy has been increased to K=196 due to capital accumulation. Re-compute the full employment level of output and labor productivity, given labor demand w = 170 – L and supply w = 8 + L.
Output: Y=2*16*9=252
Labor productivity=252/81=3.1 
(f) Using the answers found above, how does an increase in the capital stock affect output and labor productivity?
Increased capital accumulation shifts the production curve upwards. Given that nothing in the labor market changes (by comparing parts (b), (c), and (e)), we see that as the capital stock increases, output and productivity increase.  
3. Using a graph of the labor market and a graph of an aggregate production function, explain by graphs and words what happens for the following cases. Be sure to identify what happens to the level of employment, wage rate, output and labor productivity. 
(a) A baby boom 16 years ago drives the current labor force up.
The labor supply curve shifts right, leading to higher employment, a lower wage rate, greater output, and lower labor productivity.
(b) The average education level has been dramatically increased. Assume that this change does not alter the demand for or the supply of labor.
Education causes the production function curve to shift upward.  There is no change in employment and wage rate, and output and labor productivity increase. 
(c) Plants switch their labor-intensive job positions overseas, but the aggregate production processes in the U.S. do not change.
The labor demand curve shifts left, resulting in lower employment, a lower wage, lower output, and an increase in labor productivity. 
(d) Technological improvement rebuilds production function.
The production function curve shifts upward.  There is no change in employment and the wage rate, and output and labor productivity increase. 
4. Badgerland statistics is summarized in the table below. 
	Year
	CPI
	GDP deflator

	2005
	121
	144

	2006
	128
	150


(a) Compute the inflation rate from 2005 to 2006.
(128-121)/12/*100%=5.8%
(b) Compute the growth rate of GDP deflator from 2005 to 2006.
(150-144)/144*100%=4.2%
(c) Explain the reason of your result difference (if any) in (1) and (2).
CPI-based inflation rates reflect the growth in prices of consumer goods. In contrast, the GDP deflator is a weighted index of all final goods prices. The lower inflation rate in industry goods prices accounts for the differences between (a) and (b).

5. Now it is time to do a combined exercise of CPI and long run growth model. In Macroland, competitive firms use capital and labor to produce Playstation 3. The production function is given by Y = 2*(K^0.5)*(L^0.5), where K is physical capital fixed at K=225 and L is the labor employed by firms. Labor supply is w = 8 + L in both 2005 and 2006, while labor demand switches from w = 170 – L in 2005 to w=208 – L in 2006. CPI in 2006 is 110 give 2005 as base year. The price of Playstation 3 increases from $100 in 2005 to $120 in 2006.
(a) Compute the nominal equilibrium wages and employment levels in 2005 and 2006. 
2005: 8+L=170-L, L=81; w=$89.

2006: 8+L=208-L, L=100; w=$108.
(b) Compute the real equilibrium wages in 2005 and 2006. 
Note: in asking for the real wage, we should have specified a base year.  In other words, the question should have asked for the real wage using the dollar values from a specific year.  In this problem, when I calculate real values, I am going to use 2005 dollars.  Hence in 2005 the real and nominal values of variables should be the same.
2005: real wage=$89.

2006: real wage =108/110*100=$98.2.
(c) Compute the full employment output levels and corresponding nominal values of aggregate production in 2005 and 2006.
We can plug our values of K and L into the production function to find the full employment levels of output in each year.  Then, to find the nominal value of output in each year, you multiply the value of Y (the number of Playstations produced) times the price of a Playstation in that year.
2005: Y=2*15*9=270; pY=$27,000.

2006: Y=2*15*10=300; pY=36,000
(d) Compute the real values of aggregate production in 2005 and 2006.
We discussed 2 ways of converting nominal GDP into real GDP in lecture.  I will go through both methods, and we will see that they lead to slightly different answers.

First of all, we know that real and nominal GDP will be the same in 2005, since we are going to use 2005 as the base year.

The first method to calculate real GDP is to find the value of production in 2006, using the prices from 2005.  This is a simple calculation in this example, because the economy only produces one good.  Since the economy produced 300 Playstations in 2006, and the price of a Playstation was 100 in 2005, the real GDP in 2006 (in 2005 dollars) is 30,000.
Another way to calculate this is to use the CPI values to go from nominal to real variables.  In general,

Real value in 2006 in 2005 dollars=(Nominal value in 2006)/(CPI in 2006)*(CPI in 2005) 

Then, Real GDP in 2006=36,000/110*100=32,727

The second method is what is normally used, because typically it is very hard to calculate the sum of the value of production of each good separately (because there are normally many goods produced in an economy).  Therefore, we use the CPI, an aggregate price index, to approximate the change in prices.  However, in this case, we don’t need to use a price index, since there is only one good and we know how its price changed.  So, the first method to calculate real GDP is more accurate, but it is often not feasible if many goods are produced.  In such a case, we use CPI values to approximate the value of real GDP.  
(e) Compute labor productivities under full employment level in 2005 and 2006.
2005: labor productivity=270/81=3.3

2006: labor productivity=300/100=3 
(f) Compute nominal and real wage growth rates, and nominal and real product value growth rate. 
Nominal wage growth rate: (108-89)/89*100%=21.3%

Real wage growth rate: (98.2-89)/89*100%=10.3%

Nominal product value growth rate: (36000-27000)/27000*100%=33.3%

Real product value growth rate: (30,000—27,000)/27,000*100%=11.1%%, where I used the real GDP value calculated using the first method
(g) Explain your results in (f), considering the force of growth, and the difference between nominal and real growth rates.
The driving force of growth in Macroland is the increase in labor demand.  Because of the growth in prices, real variable growth rates are lower than nominal variable growth rates. 
