Measuring Inflation: Price Indexes
What's the Point? Price indexes are used to measure inflation and separate the effects of price and quantity changes.

Price Indexes measure the "price level", the average price of all goods and services. They are used for two main purposes: 

· to measure inflation, the percent change in a price index 

· to "deflate", turn nominal dollar figures into real dollar figures 

Consumer Price Index (CPI) 
The most commonly used price index 

· Calculated each month by the Bureau of Labor Statistics 

· Surveys about 90,000 prices of about 650 goods and services in about 200 expenditure categories 

· Chooses these items based on a consumer expenditure survey 

How They Calculate a Price Index 

Let's make up a price index with only a few goods and services, to see how it's done. Call it: 

Brookwood’s Convenience Store Price Index 

What might an average consumer buy at a convenience store? Maybe gasoline, stamps and milk. Let's put those items in our "market basket." 

· 20 Stamps 

· 5 gallons gas 

· 2 half-gallons of milk 

 

	ITEM
	2011 PRICE
	2011 TOTAL
	2001 PRICE
	2001 TOTAL

	20 Stamps
	$0.44
	$8.80
	$0.34
	$6.80

	5 Gallons Gas
	$2.93
	$14.65
	$1.53
	$7.65

	2 Half-Gals Milk
	$1.99
	$3.98
	$1.84
	$3.68

	TOTAL COST
	 
	$27.43
	 
	$18.13


In 2001, they cost $18.13.  In 2011, they cost $27.43.  Why the difference?  NOT because the type or number of items has changed.  ENTIRELY because prices have changed.  This cost difference measures price changes only--inflation. 

Let's turn these numbers into an index.  Select a base year, like 2001. Any year will do. The CPI uses the average cost for 1982 through 1984, because those were the years in which they first conducted their consumer expenditure survey, to figure out the typical market basket. They've updated their survey since.   The base year is an arbitrary selection.  Let's take 2001.   

Divide both figures by the base year cost and multiply by 100 

2001:  $18.13/$18.13 = 1 x 100 = 100

2011:  $27.43/$18.13 = 1.512 x 100 = 151.2

Brookwood’s Convenience Store Price Index 

2001 100.0 

2011 151.2
Percent Change: (151.2 - 100.0) / 100 = 0.512

0.512 x 100 = 51.2%

This is a measure of inflation, 2001 to 2011.  The "price level" increased 51.2%. 

Note that none of the prices of the items themselves went up by 27.4%. The price index is a "weighted average" increase in prices, with the weights equal to the number of the items in the market basket. Change the number of items (for example, use only 2 gallons of gas), and the measure of inflation will change, too. 

CPI Inflation
Year 1:172.2 

Year 2:178.3 

Inflation from year to year: 

1. Subtract earlier from later index: 178.3 - 172.2 = 6.1 

2. Divide result by earlier year index: 6.1 / 172.2 = 0.0354

3. Multiply by 100: 0.0354 x 100 = 3.54% 

Inflation in Year 2 is running at 3.54%. Note that it is conventional to call the price change between Year 1 and Year 2 the inflation rate for Year 2. Here is a graph of the CPI inflation rates, for 2001-2010 and the inflation rates for the previous century.
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CPI Measurement Controversy 

The Consumer Price Index has been controversial lately.  Many people think it overestimates the inflation rate.  That's a problem, because Federal budget items like Social Security are "indexed" to inflation.  That means if the CPI says inflation is 3.5%, Grandma gets a 3.5% increase in her benefits.  If inflation is actually only (say) 2.5%, Grandma is getting a bigger increase than she needs, and the taxpayers are footing the bill. 

The main reasons why the CPI may overstate inflation have to do with what's in the market basket.  Check out Brookwood’s Convenience Store Price Index above, and ask yourself what would happen if consumers bought only 2 gallons of gas.  Since gas had the biggest percentage price increase, if consumers bought less gas, there would be fewer goods in the market basket with big price increases, so the measure of inflation would be smaller.  So, what gets put in the market basket makes all the difference in measuring inflation. 

Substitution bias. People tend to buy less things with rapidly rising prices, more things with less rapidly rising prices.  That means that as the price of gas (say) rises fast, people buy less gas.  But the CPI holds the market basket fixed year after year. So, the actual market basket people buy has more goods in it which have relatively lower price increases (like stamps in the Brookwood index), and relatively fewer goods with higher prices increases (like gas in the Brookwood index).  That means the CPI measures inflation as higher compared to the prices of things people are actually buying. 

Quality adjustment. Sometimes prices rise not because of inflation, but because the quality of the product improves. The CPI is adjusted for such quality changes when possible, for example, when air bags in cars became standard rather than an option, the base price of cars increased, NOT because of inflation, but because of an additional feature of the product. Unfortunately, many quality improvements can't be measured. An example of quality change that can't be measured--heart bypass surgery may be more expensive now that it was in 1980, but it's also more successful. Some of that price increase reflects quality improvement, but all of it is counted as price rise in the CPI, because surgery quality is so tough to measure.  Inflation is measured too high. 

New products. Prices of many new products--especially electronics--decline rapidly after they are first introduced. Since the CPI started calculating their market basket, cell phones have gone from non-existent, to large bricks carried in bags, eventually to the smart phones we have and use today. . . and the smart phone today is cheaper than that brick that “cool cats” carried in shoulder bags in the 1995.  
All these problems together probably mean inflation is overstated by about 1% per year.  That adds up over time.  A lot of politicians wanted the CPI reformed so that it would measure less inflation.  Why?  Because (as elected officials) they didn't want to tell Grandma (a voter) to give back some of her Social Security raise.  They wanted the CPI accountants to do it. 
GDP Deflator 

Another price index, similar to CPI 

· It's market basket changes each year 

· It is the average quantity of goods and services produced in the two years in question 

· 2011 deflator uses average quantities from 2010 and 2011--that's called "chain weighting" 

· Used to turn "nominal" GDP into "real" GDP 

· Nominal is in current prices 

· Real is in "constant" prices, adjusted for inflation 

· Changes in Real GDP show only changes in output 

"Deflator" is another word for "price index."
 How to "deflate" GDP 

1. Match price deflator with nominal GDP 

2001  GDP= $10,271.0

2001 GDP deflator = 109.7

2. Divide deflator by 100 = 1.097

3. Divide nominal GDP by result 

$10,217 / 1.097 = $9,365.4 

This is "real" GDP, in 1996 dollars 

The easiest interpretation for what this means: it is what GDP would have been had prices remained at their 1996 levels through 2001. Since you measured 1996 GDP with 1996 prices, and 2001 GDP with 1996 prices, any change in GDP must be due to changes in quantities (i.e., the number of goods and services produced), not prices. So it's a "real" number.

In the chart below, notice that the nominal and real lines cross in 1996.  That's because 1996 is the base year, and the price deflator equals 100.  To get real GDP, you're dividing nominal GDP by 1.  That makes sense:  real GDP is GDP in constant 1996 prices.  1996 GDP in 1996 prices is the same number for both real and nominal.
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Here's real GDP growth (GNP for earlier years) since 1901.  Remember, these are the percent changes in real GDP in 1996 prices from one year to the next.  One thing that stands out:  since World War II, the economy has been a lot more stable than it was before.  The fluctuations up and down are a lot less.  Since about 1984, the growth rates have been really stable.  Only in 1991 and 2001 has growth dropped below about 2%.  Why?  Stay tuned.  ("GNP" is gross national product.)
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Deflating for Fun.
Let's deflate some stuff. 

Beatles Tickets.  In 1964, the Beatles (an ancient rock and roll band -- except they still sell loads of CDs and downloads) played at the Indiana State Fair.  Tickets cost $5.  How much would you pay for a concert ticket?  Would you pay $10, or perhaps $150?  Most of you would probably pay $50 (average cost of ticket at big venue today).

Were the Beatles giving away their performances really cheaply?  Do today's bands think they're 10-times better than the Fab Four?  Nope.  There's been inflation since then.  A lot of inflation.  You can't compare 1964 prices to 2011 prices without taking inflation into account.  

Jane Austen.  The great English novelist of the early 19th century almost always tells us the incomes and wealth of her main characters.  Mr. Darcy, the eligible bachelor from Pride and Prejudice, she tells us, had "10,000 a year."  She means his income--interest earned on stocks and bonds--was 10,000 pounds a year.  He's thought to be a great catch, until everyone learns what a stuck-up jerk he is.   

Why?  As of 2011 the exchange rate between pounds and dollars was $1.60 per pound.  10,000 pounds, these days, is $16,000.  That's a tidy sum to be earning each year in interest, but that wouldn't recommend him to many young ladies or their Moms.  What's happened? 

Inflation, once again.  There was A LOT of inflation between 1800 and 2011.  Believe it or not, there is data on inflation going back that far; one series for England going all the way back to 1264.  Of course, what's in the market basket has changed, gradually, over the centuries, so the price index today are not really comparable to the one from the 13th century.  Still, this index captures what was happening year to year, and if you add up all the years, you've got some idea of what happened.   If 1800 is the base year, with a price index of 100, the index now is about 3700.  Prices have increased 37 times since 1800. 

So, how much would you need in 2011 to buy as much as 10,000 pounds bought in 1800?  370,000 pounds, which, at $1.60 per pound, is  

$592,000 a year.   

Yes, Mr. Darcy was a catch!  (By the way, at an interest rate of 6%, he'd have to have about $9 million in the bank to earn that much each year.  Who wants to marry a multi-millionaire, indeed.) 

 

