Unit 2 – Measuring the Performance of the Economy



Price Indexes 

A price index is a device for measuring price level changes by tracking the price of a designated bundle of goods and services through time with respect to a base year. A price index allows us to measure inflation and to convert nominal values to real values. The most widely used price index in the economy is the CPI, which is an acronym for the Consumer Price Index. The Federal Reserve Bank of St. Louis publishes a table of monthly CPI index numbers. 

Constructing a Fixed-Weight Price Index

Constructing a fixed-weight price index is conceptually simple. The technique involves tracking the prices of selected goods and services through time. Inflation arises as the average price level for this basket of goods and services increases. The index is a fixed-weight price index because the quantities of goods and services tracked through time do not change. 

To construct a price index using fixed quantities: 

1. Select a base year. The price index for the base year is set equal to 100. 

2. Select a bundle of goods and services for which prices will be monitored over time. 

3. Compute the cost of the bundle in the base year. 

4. Compute the cost of the bundle in the year you wish to compare to the base year (year t). 

5. Apply the following formula:

	Price Indext
	=
	Cost of bundle in year t
	x     100

	
	
	Cost of bundle in base year
	


where PIt is the price index in year t. 

	Fixed-Weight Price Index

	Year
	One
Popcorn
	One
Movie
	One
Soft Drink
	Total Cost
of Bundle
	Price
Index

	1996
	$4.00
	$7.00
	$2.00
	$17.00
	100

	1997
	$4.50
	$7.50
	$2.00
	$18.50
	108.8

	1998
	$5.00
	$7.50
	$2.00
	$19.50
	114.7


As an example, we wish to construct a price index to track the cost of going to the movies. By applying the five steps above we can solve for the price index between 1996 and 1998. 

1. Let us select 1996 as the base year. Because the base year is 1996, the price index in 1996 is 100, or PI 1996 = 100. 

2. The fixed basket of goods that we select includes two bags of popcorn, one movie ticket, and one soft drink. 

3. The cost of the bundle in the base year (1996) is $17.00 (remember there are two bags of popcorn). 

4. The cost of the bundle in 1997 is $18.50, and the cost in 1998 is $19.50. 

5. Applying the formula to 1997 and 1998, we derive 
PI 1997 = (18.50 / 17.00) × 100 = 108.8, and 
PI1998 = (19.50 / 17.00) × 100 = 114.7. 

Remember that a price index is simply a series of numbers that tracks price changes through time. 

Using a Price Index to Measure Inflation

The inflation rate measures the percentage change in the price index from one year to the next. The formula is the following: 

	Inflation Rate
	=
	Change in Price Index
	x     100

	
	
	Beginning Price Index
	


To calculate the inflation rate of going to the movies, we refer to our movie price index constructed in Table 1. The inflation rate in 1997 is the percentage change in the price index numbers in 1996 and 1997, or 

· Inflation rate 1997 = (108.8 - 100)/100 × 100 = 8.8%. 

The movie inflation rate in 1998 is the percentage change in the price index between 1997 and 1998, or 

· Inflation rate 1998 = (114.7 - 108.8)/108.8×100 = 5.4%.

As an exercise to test your understanding of calculating inflation, fill in the table below.
	DATES
	CPI (Base 1982-84)
	Inflation Rate

	Dec-91
	136.27
	---

	Dec-92
	140.41
	

	Dec-93
	144.56
	

	Dec-94
	148.32
	

	Dec-95
	152.5
	

	Dec-96
	156.96
	

	Dec-97
	160.63
	

	Dec-98
	163.11
	

	Dec-99
	166.66
	

	Dec-00
	172.28
	


Price Indexes
There is more than one method of constructing a price index. The easiest to understand is probably the weighted average method explained in this Activity. This method compares the total cost of a fixed market basket of goods in different years. The total cost of the market basket is weighted by multiplying the price of any item in the market basket by the number of units of this item that are included in the market basket. The cost of the basic market basket in the current year is then expressed as a percentage of the cost of the basic market basket in a given base year using this formula:

	Index Number
	=
	Current Year Cost
	x     100

	
	
	Base Year Cost
	


(The multiplication by 100 converts the raw numbers to a percentage basis, so an index number can be defined as a percentage of the base year. The base year always has an index number of 100 since the current year cost and the base year cost of the market basket are the same in the base year.)

Using this information, let us now construct a price index. Fill in the blanks in the table Constructing a Price Index. (Does the market basket listed in this table closely parallel your own personal spending pattern?)

Constructing a Price Index
	Basic Market Basket
	Year 1 Price per Unit
	Yr. 1 Cost of Market Basket
	Year 2 Price per Unit
	Yr. 2 Cost of Market Basket
	Year 3 Price per Unit
	Yr. 3 Cost of Market Basket

	Item
	No. of Units
	
	
	
	
	
	

	Bread
	5 Loaves
	$.50
	$2.50
	$1.00
	$5.00
	$1.00
	$ _____

	Cheese
	2 Lbs.
	$1.50
	$3.00
	$2.00
	$_____
	$2.50
	$5.00

	Blue Jeans
	1 Pair
	$12.00
	$12.00
	$15.50
	$15.50
	$15.00
	$_____

	Gasoline
	10 Gals.
	$1.25
	$12.50
	$.75
	$_____
	$1.00
	$10.00

	Textbook
	1 Book
	$10.00
	$10.00
	$18.00
	$18.00
	$25.00
	$25.00

	Total Expenditure
	
	$40.00
	
	$50.00
	
	$ _____


1. We now have the information needed to construct a price index. The first step is to pick a base year and apply the formula. If Year 1 is selected as the base year, the index number for year one is ($40/$40 x 100 = 100). The index number for Year 2 is ($50/$40 x 100 = 125), and the index number for Year 3 is ($_____/$40 x 100 = _____).
2. These index numbers indicate that there was a 25% increase in prices between Year 1 and Year 2.

a. What is the percentage increase between Year 1 and Year 3? _____

b. What is the percentage increase between Year 2 and Year 3? _____
We need not have chosen Year 1 to be our base year. In order to determine if our choice of base year influenced the results we obtained, let’s use Year 2 as our base year and recompute both the index numbers and the percentage changes between years.

Changing the Base Year of a Price Index

	YEAR
	Index Numbers

(Year 2 = Base)
	
	Percentage Change in Prices

(Calculated by using changes in index numbers)

	Year 1

Year 2

Year 3
	$40/$50     x 100 = 80

$50/$50     x 100 = 100

$__/$__     x 100 = ___
	
	Between Yr. 1 & Yr. 2   20/80 x 100 = 25%

Between Yr. 2 & Yr. 3   __/__ x 100 = ____%

Between Yr. 1 & Yr. 3   __/__ x 100 = 50%


3. Do the index numbers change when the base year is changed from Year 1 to Year 2? _________
4. Does the percentage change in prices between years change when the base year is changed from Year 1 to Year 2? _________ Why or why not?
5. Would the price index numbers you have computed above change if a different set of expenditure patterns were selected for weighing? Why?
6. Under what conditions would each price index number computed above be a cost of- living index? Under what conditions would it not be a cost-of-living index?
7. Would each price index number computed above be accurate if the quality of the goods in the basic market basket changed?
8. How does one know if the quality of a product changes, for the better? For the worse?
Inflation: Who Does it Hurt and who does it Help?

In 1980, the rate of inflation was 12.4%. Some people suffered from the inflation, some benefited, a few were not affected. Decide what effect inflation had on each of the following individuals and write better off, worse off or same. Then give a reason for your decisions.

1. A Vietnam veteran who received an $800 per month disability check from the government.

Reason:

2. A homeowner who made payments on a 30 year mortgage that had an interest rate of 8%.

Reason:

3. An investor who received 15% dividends on stock.

Reason:

4. A banker who in 1978 had lent money to borrowers at a rate of 7.5% interest.

Reason:

5. A worker whose salary contract gives him wage increases to the rate of inflation.

Reason:

6. A family that puts $10,000 dollars in the bank at 5% interest.

Reason:

7. A woman who puts her money into a corporate bond that pays 17% interest.

Reason:

8. A corporation that issues bonds that pays the bondholders 10% interest.

Reason:

9. An automobile manufacturer that takes out a loan at 9% interest rate for a new assembly line.

Reason:

Inflation

The most common measure of inflation is the rate of change in the consumer price index. The CPI is a measure of the level of prices of consumer goods in the US economy. In particular, the CPI measures the cost of a fixed group of products over time. As prices rise over time, the cost of this group of goods rises. The increase in the cost equals the amount of inflation that has occurred. The CPI is reported annually in the Economic Report of the President. 

Q: What are some of the costs of inflation? 

· Arbitrary Redistributions of Wealth - "Inflation is good for borrowers and bad for lenders" is a common phrase that rings out in economics principles courses. When you graduate from college, you will likely owe money on student loans that you took out during your college years. Between the time you borrowed and the time when you repay the loan, you will be better off if inflation is high. 

Q: Why is this true?
A: Because, with high inflation, the money you use to repay your loan is not worth as much as the money you borrowed in the first place. Whenever the inflation rate is higher than expected (for a fixed nominal interest rate like your student loan) the real interest rate is lower than expected. This is why borrowers are better off with inflation. At the same time, realize that high inflation hurts lenders of money. 

· Shoeleather Costs - resources wasted when inflation encourages people to reduce their holdings of cash. The term "shoeleather" comes from the fact that inflation leads people to make more frequent trips to the bank to check on the value of their assets. 

· Menu Costs - the costs involved in actually changing prices around the economy.

Real and Nominal Interest Rates 

Real interest rate = Nominal interest rate - Inflation rate

Here's an example that illustrates the difference between the real and nominal rates of interest. Suppose that you have $100, and your bank offers 8% interest on a savings account. By depositing your $100 in the bank, you'll have $108 after 1 year – an 8% return. 

Q: Do you really get an 8% return in this example?
A: No. 8% is only your nominal return. 

To figure your real return, think of what you could have done with your $100, had you not put it in the bank - you could have spent the $100 today and bought a "bunch of stuff" (it doesn't matter what you buy...just imagine in your mind what $100 will buy). Now suppose that inflation is 3% between today and next year. 

Q: How much will your "bunch of stuff" cost in 1 year?
A: $103. The "stuff" costs 3% more because of the inflation that occurred. 

Q: If you put the money in the bank today, and earn 8% nominal interest, how much are you really ahead after you buy your "bunch of stuff" in 1 year?
A: $5. You'll have $108, and that "bunch of stuff" will cost $103 in 1-year. In other words, you've only really gained $5 in purchasing power. Also notice that your real return (5%) is equal to the nominal interest rate (8%) minus the inflation rate (3%). 

1. Suppose that you lend your roommate $100 for one year at 9% nominal interest.

A) How many dollars of interest will your roommate pay you at the end of the year?

B) Suppose at the time you both agreed to the terms of the loan, you both expected the inflation rate to be 5% during the year of the loan. What do you both expect the real interest rate to be on the loan?

C) Suppose at the end of the year, you are surprised to discover that the actual inflation rate over the year was 8%. What was the actual real interest rate generated by this loan?

D) In the case described above, actual inflation turned out to be higher than expected. Which of the two of you had the unexpected gain or loss? Your roommate (the borrower), or you (the lender)? Why?

E) What would the real interest rate on the loan have been if the actual inflation rate had turned out to be a whopping 11%?

F) Explain what it means to have a negative real interest rate.

2. What does the real interest rate measure?

3. Suppose you lend money to your sister at a nominal interest rate of 10% because you both expect the inflation rate to be 6%. Further, suppose that after the loan has been repaid, you discover that the actual inflation rate over the life of the loan was only 2%. Who gained at the other’s expense: you or your sister? Why?

4. Paying close attention to question 3, make a general statement with regard to who gains or loses (the borrower or the lender) on a loan contract when inflation turns out to be either higher or lower than expected.

5. If workers and firms negotiate a wage increase based on their expectation of inflation, who gains or loses (the workers or the firms) if actual inflation turns out to be higher than expected? Why?

