
C H A P T E R

Measuring the Cost of Living

In 1931, as the U.S. economy was suffering through the Great Depression, the 
New York Yankees paid famed baseball player Babe Ruth a salary of $80,000. 
At the time, this pay was extraordinary, even among the stars of baseball. 

According to one story, a reporter asked Ruth whether he thought it was right that 
he made more than President Herbert Hoover, who had a salary of only $75,000. 
Ruth replied, “I had a better year.”
 In 2007, the median salary earned by a player on the New York Yankees was
$4.8 million, and shortstop Alex Rodriguez was paid $28 million. At first, this fact 
might lead you to think that baseball has become vastly more lucrative over the 
past seven decades. But as everyone knows, the prices of goods and services have 
also risen. In 1931, a nickel would buy an ice-cream cone, and a quarter would 
buy a ticket at the local movie theater. Because prices were so much lower in Babe 
Ruth’s day than they are today, it is not clear whether Ruth enjoyed a higher or 
lower standard of living than today’s players.
 In the preceding chapter, we looked at how economists use gross domestic 
product (GDP) to measure the quantity of goods and services that the economy 
is producing. This chapter examines how economists measure the overall cost of 
living. To compare Babe Ruth’s salary of $80,000 to salaries from today, we need 
to find some way of turning dollar figures into meaningful measures of purchas-
ing power. That is exactly the job of a statistic called the consumer price index. After 
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seeing how the consumer price index is constructed, we discuss how we can use 
such a price index to compare dollar figures from different points in time.
 The consumer price index is used to monitor changes in the cost of living over 
time. When the consumer price index rises, the typical family has to spend more 
money to maintain the same standard of living. Economists use the term inflation
to describe a situation in which the economy’s overall price level is rising. The 
inflation rate is the percentage change in the price level from the previous period. 
The preceding chapter showed how economists can measure inflation using the 
GDP deflator. The inflation rate you are likely to hear on the nightly news, how-
ever, is not calculated from this statistic. Because the consumer price index bet-
ter reflects the goods and services bought by consumers, it is the more common 
gauge of inflation.
 As we will see in the coming chapters, inflation is a closely watched aspect 
of macroeconomic performance and is a key variable guiding macroeconomic 
policy. This chapter provides the background for that analysis by showing how 
economists measure the inflation rate using the consumer price index and how 
this statistic can be used to compare dollar figures from different times.

THE CONSUMER PRICE INDEX
The consumer price index (CPI) is a measure of the overall cost of the goods and 
services bought by a typical consumer. Each month, the Bureau of Labor Statis-
tics (BLS), which is part of the Department of Labor, computes and reports the 
consumer price index. In this section, we discuss how the consumer price index 
is calculated and what problems arise in its measurement. We also consider how 
this index compares to the GDP deflator, another measure of the overall level of 
prices, which we examined in the preceding chapter.

HOW THE CONSUMER PRICE INDEX IS CALCULATED

When the Bureau of Labor Statistics calculates the consumer price index and the 
inflation rate, it uses data on the prices of thousands of goods and services. To see 
exactly how these statistics are constructed, let’s consider a simple economy in 
which consumers buy only two goods: hot dogs and hamburgers. Table 1 shows 
the five steps that the BLS follows.

1.  Fix the basket. Determine which prices are most important to the typical con-
sumer. If the typical consumer buys more hot dogs than hamburgers, then 
the price of hot dogs is more important than the price of hamburgers and, 
therefore, should be given greater weight in measuring the cost of living. 
The Bureau of Labor Statistics sets these weights by surveying consumers to 
find the basket of goods and services bought by the typical consumer. In the 
example in the table, the typical consumer buys a basket of 4 hot dogs and 
2 hamburgers.

2.  Find the prices. Find the prices of each of the goods and services in the basket 
at each point in time. The table shows the prices of hot dogs and hamburg-
ers for 3 different years.

3.  Compute the basket’s cost. Use the data on prices to calculate the cost of the 
basket of goods and services at different times. The table shows this calcu-
lation for each of the 3 years. Notice that only the prices in this calculation 

consumer price index 
(CPI)
a measure of the overall 
cost of the goods and 
services bought by a 
typical consumer
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change. By keeping the basket of goods the same (4 hot dogs and 2 ham-
burgers), we are isolating the effects of price changes from the effect of any 
quantity changes that might be occurring at the same time.

4.  Choose a base year and compute the index. Designate one year as the base year, 
the benchmark against which other years are compared. (The choice of base 
year is arbitrary, as the index is used to measure changes in the cost of liv-
ing.) Once the base year is chosen, the index is calculated as follows:

     Consumer price index = 
Price of basket of goods and services in current year 

× 100.
                    Price of basket in base year

 That is, the price of the basket of goods and services in each year is divided 
by the price of the basket in the base year, and this ratio is then multiplied 
by 100. The resulting number is the consumer price index.

  In the example in the table, 2008 is the base year. In this year, the basket 
of hot dogs and hamburgers costs $8. Therefore, the price of the basket in all 

Step 1: Survey Consumers to Determine a Fixed Basket of Goods

Basket = 4 hot dogs, 2 hamburgers

Step 2: Find the Price of Each Good in Each Year

Year Price of Hot Dogs Price of Hamburgers

2008 $1 $2 
2009  2  3
2010  3  4

Step 3: Compute the Cost of the Basket of Goods in Each Year

2008 ($1 per hot dog × 4 hot dogs) + ($2 per hamburger × 2 hamburgers) = $8 per basket
2009 ($2 per hot dog × 4 hot dogs) + ($3 per hamburger × 2 hamburgers) = $14 per basket
2010 ($3 per hot dog × 4 hot dogs) + ($4 per hamburger × 2 hamburgers) = $20 per basket

Step 4:  Choose One Year as a Base Year (2008) and Compute the Consumer Price Index 
in Each Year

2008 ($8 / $8) × 100 = 100
2009 ($14 / $8) × 100 = 175
2010 ($20 / $8) × 100 = 250

Step 5: Use the Consumer Price Index to Compute the Inflation Rate from Previous Year

2009 (175 – 100) / 100 × 100 = 75%
2010 (250 – 175) / 175 × 100 = 43%

Calculating the 
 Consumer Price 
Index and the Inflation 
Rate: An Example
This table shows how to 
calculate the consumer price 
index and the inflation rate 
for a hypothetical economy in 
which consumers buy only hot 
dogs and hamburgers.
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years is divided by $8 and multiplied by 100. The consumer price index is 
100 in 2008. (The index is always 100 in the base year.) The consumer price 
index is 175 in 2009. This means that the price of the basket in 2009 is 175 
percent of its price in the base year. Put differently, a basket of goods that 
costs $100 in the base year costs $175 in 2009. Similarly, the consumer price 
index is 250 in 2010, indicating that the price level in 2010 is 250 percent of 
the price level in the base year.

5.  Compute the inflation rate. Use the consumer price index to calculate the 
 inflation rate, which is the percentage change in the price index from the 
preceding period. That is, the inflation rate between two consecutive years 
is computed as follows:

Inflation rate in year 2 = 
CPI in year 2 – CPI in year 1

 × 100.
                        CPI in year 1

 As shown at the bottom of Table 1, the inflation rate in our example is 75 
percent in 2009 and 43 percent in 2010.

 Although this example simplifies the real world by including only two goods, 
it shows how the Bureau of Labor Statistics computes the consumer price index 
and the inflation rate. The BLS collects and processes data on the prices of thou-
sands of goods and services every month and, by following the five foregoing 
steps, determines how quickly the cost of living for the typical consumer is rising. 
When the BLS makes its monthly announcement of the consumer price index, you 
can usually hear the number on the evening television news or see it in the next 
day’s newspaper.
 In addition to the consumer price index for the overall economy, the BLS cal-
culates several other price indexes. It reports the index for specific metropolitan 
areas within the country (such as Boston, New York, and Los Angeles) and for 
some narrow categories of goods and services (such as food, clothing, and energy). 
It also calculates the producer price index (PPI), which measures the cost of a bas-
ket of goods and services bought by firms rather than consumers. Because firms 
eventually pass on their costs to consumers in the form of higher consumer prices, 
changes in the producer price index are often thought to be useful in predicting 
changes in the consumer price index.

PROBLEMS IN MEASURING THE COST OF LIVING

The goal of the consumer price index is to measure changes in the cost of living. 
In other words, the consumer price index tries to gauge how much incomes must 
rise to maintain a constant standard of living. The consumer price index, however, 
is not a perfect measure of the cost of living. Three problems with the index are 
widely acknowledged but difficult to solve.
 The first problem is called substitution bias. When prices change from one year 
to the next, they do not all change proportionately: Some prices rise more than 
others. Consumers respond to these differing price changes by buying less of the 
goods whose prices have risen by relatively large amounts and by buying more 
of the goods whose prices have risen less or perhaps even have fallen. That is, 
consumers substitute toward goods that have become relatively less expensive. 
If a price index is computed assuming a fixed basket of goods, it ignores the pos-
sibility of consumer substitution and, therefore, overstates the increase in the cost 
of living from one year to the next.

inflation rate
the percentage change 
in the price index from 
the preceding period

producer price index
a measure of the cost of 
a basket of goods and 
services bought by firms
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 Let’s consider a simple example. Imagine that in the base year, apples are 
cheaper than pears, and so consumers buy more apples than pears. When the 
Bureau of Labor Statistics constructs the basket of goods, it will include more 
apples than pears. Suppose that next year pears are cheaper than apples. Consum-
ers will naturally respond to the price changes by buying more pears and fewer 
apples. Yet when computing the consumer price index, the BLS uses a fixed bas-
ket, which in essence assumes that consumers continue buying the now expensive 
apples in the same quantities as before. For this reason, the index will measure a 
much larger increase in the cost of living than consumers actually experience.
 The second problem with the consumer price index is the introduction of new 
goods. When a new good is introduced, consumers have more variety from which 
to choose, and this in turn reduces the cost of maintaining the same level of eco-
nomic well-being. To see why, consider a hypothetical situation: Suppose you 
could choose between a $100 gift certificate at a large store that offered a wide 
array of goods and a $100 gift certificate at a small store with the same prices but 

What Is In the CPI’s Basket?

When constructing the 
consumer price index, the Bureau of Labor Statistics tries to include 
all the goods and services that the typical consumer buys. Moreover, 
it tries to weight these goods and services according to how much 
consumers buy of each item.

Figure 1 shows the breakdown of consumer spending into the 
major categories of goods and services. By far the largest category is 
housing, which makes up 43 percent of the typical consumer’s bud-
get. This category includes the cost of shelter (33 percent), fuel and 
other utilities (5 percent), and household furnishings and operation 
(5 percent). The next largest category, at 17 percent, is transporta-
tion, which includes spending on cars, gasoline, buses, subways, and 
so on. The next category, at 15 percent, is food and beverages; this 
includes food at home (8 percent), food away from home (6 percent), 
and alcoholic beverages (1 percent). Next are medical care, recre-
ation, and education and communication, each at about 6 percent. 
This last category includes, for example, college tuition and personal 
computers. Apparel, which includes clothing, footwear, and jewelry, 
makes up 4 percent of the typical consumer’s budget.

Also included in the figure, at 3 percent of spending, is a cat-
egory for other goods and services. This is a catchall for things con-
sumers buy that do not naturally fit into the other categories, such 
as cigarettes, haircuts, and funeral expenses.

15%
Food and
beverages

17%
Transportation

Other goods
and services

Medical care

ApparelRecreation

6%
6% 4% 3%

6%

43%
Housing

Education and 
communication

F I G U R E  1
The Typical Basket of Goods and Services
This figure shows how the typical consumer divides 
spending among various categories of goods and 
services. The Bureau of Labor Statistics calls each 
 percentage the “relative importance” of the category.
Source: Bureau of Labor Statistics.
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a more limited selection. Which would you prefer? Most people would pick the 
store with greater variety. In essence, the increased set of possible choices makes 
each dollar more valuable. The same is true with the evolution of the economy 
over time: As new goods are introduced, consumers have more choices, and each 
dollar is worth more. Yet because the consumer price index is based on a fixed 
basket of goods and services, it does not reflect the increase in the value of the 
dollar that arises from the introduction of new goods.
 Again, let’s consider an example. When video cassette recorders (VCRs) were 
introduced in the late 1970s, consumers were able to watch their favorite movies 
at home. Although not a perfect substitute for a first-run movie on a large screen, 
an old movie in the comfort of your family room was a new option that increased 
consumers’ set of opportunities. For any given number of dollars, the introduc-
tion of the VCR made people better off; conversely, to achieve the same level of 
economic well-being required a smaller number of dollars. A perfect cost-of-living 
index would have reflected the introduction of the VCR with a decrease in the cost 
of living. The consumer price index, however, did not decrease in response to the 
introduction of the VCR. Eventually, the Bureau of Labor Statistics did revise the 
basket of goods to include VCRs, and subsequently, the index reflected changes 

Accounting for Quality Change
Behind every macroeconomic statistic are thousands of individual 
pieces of data, as well as a few key judgment calls.

An Inflation Debate Brews 
over Intangibles at the Mall
By Timothy Aeppel

To most people, when the price of a 27-inch 
television set remains $329.99 from one 
month to the next, the price hasn’t changed.

But not to Tim LaFleur. He’s a commod-
ity specialist for televisions at the Bureau 
of Labor Statistics, the government agency 
that assembles the Consumer Price Index. 
In this case, which landed on his desk last 
December, he decided the newer set had 
important improvements, including a better 
screen. After running the changes through 
a complex government computer model, 
he determined that the improvement in the 

going on in the economy. They say hedon-
ics is too subjective and fear it helps keep 
inflation figures artificially low. . . .

It’s critically important for consumers, 
business, the government and the economy 
as a whole that the CPI is as accurate as possi-
ble. The CPI is used to benchmark how much 
is paid to Social Security recipients, who last 
year received outlays of $487 billion. It also 
plays a role in adjusting lease payments, 
wages in union contracts, food-stamp ben-
efits, alimony and tax brackets. . . .

Inflation watchers at the statistics bureau 
say critics exaggerate the significance of 
hedonics, noting that it’s used in only seven 
out of 211 product categories in the CPI. In 
most of those, officials say, hedonics actually 

screen was valued at more than $135. Fac-
toring that in, he concluded the price of the 
TV had actually fallen 29%.

Mr. LaFleur was applying the principles 
of hedonics, an arcane statistical technique 
that’s become a flashpoint in a debate over 
how the U.S. government measures inflation. 
Hedonics is essentially a way of accounting 
for the changing quality of products when 
calculating price movements. That’s vital in 
the dynamic U.S. economy, marked by rapid 
technological advances. Without hedonics, 
the effect of consumers getting more for 
their money wouldn’t get fully reflected in 
inflation numbers. . . .

Many critics complain the hedonic 
method is distorting the picture of what’s 
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in VCR prices. But the reduction in the cost of living associated with the initial 
introduction of the VCR never showed up in the index.
 The third problem with the consumer price index is unmeasured quality change. 
If the quality of a good deteriorates from one year to the next while its price 
remains the same, the value of a dollar falls, because you are getting a lesser good 
for the same amount of money. Similarly, if the quality rises from one year to 
the next, the value of a dollar rises. The Bureau of Labor Statistics does its best to 
account for quality change. When the quality of a good in the basket changes—for 
example, when a car model has more horsepower or gets better gas mileage from 
one year to the next—the Bureau adjusts the price of the good to account for the 
quality change. It is, in essence, trying to compute the price of a basket of goods 
of constant quality. Despite these efforts, changes in quality remain a problem 
because quality is so hard to measure.
 There is still much debate among economists about how severe these measure-
ment problems are and what should be done about them. Several studies written 
during the 1990s concluded that the consumer price index overstated inflation 
by about 1 percentage point per year. In response to this criticism, the Bureau of 
Labor Statistics adopted several technical changes to improve the CPI, and many 

magnifies price increases rather than sup-
pressing them. . . .

The bureau says hedonics actually helps 
boost the housing component of the CPI. 
In order to take into account the aging of 
housing, and presumably falling quality 
that goes with it, the CPI applies a form of 
hedonics that links the age of a housing unit 
to rents. If someone is paying the equivalent 
of $500 a month in rent for several years, the 
rent has actually gone up as the unit ages 
and becomes less desirable, according to 
the government. . . .

The hub of this effort is a warren of 
beige-walled cubicles at the Bureau of Labor 
Statistics a few blocks from the Capitol. Here 
40 commodity specialists hunch over reports 
with 85,000 price quotes that flow in from 
around the country every month. The num-
bers are gathered by 400 part-time data col-
lectors. They visit stores and note prices on 
the items that make up the basket of goods 
in the CPI, ranging from ladies’ shoes to skim 
milk to microwave ovens.

to extrapolate the value of quality changes, 
because auto makers present him with a list 
of changes to the car and the correspond-
ing prices. Still, Mr. Reese must make some 
tough calls as he does his job. For instance, 
he recently considered a 2005 model in 
which the sticker price went from $17,890 
to $18,490. The manufacturer cited an extra 
cost of $230 to make antilock brakes stan-
dard, while it said it saved $5 by dropping 
the cassette portion of the CD player.

The bureau accepted both those items, 
so the ostensible price increase shrank by 
$225. But the car maker also told Mr. Reese 
it wanted to subtract $30 from the price 
increase for the cost of putting audio con-
trols on the steering wheel, allowing drivers 
to change channels without reaching for 
the radio dial. “We didn’t allow that claim,” 
says Mr. Reese. “We didn’t judge that to be a 
functional change.”

One of the biggest challenges in this pro-
cess is finding substitutes for products that 
disappear from store shelves or change so 
much that they are hard to recognize from 
one month to the next. With TVs, for instance, 
data collectors find the models they priced 
the previous month missing about 19% of 
the time over the course of a year.

When that happens, the data gatherer 
goes through a four-page checklist of fea-
tures such as screen size and the type of 
remote control to find the nearest compa-
rable model. Once this process identifies 
a product that appears to be the closest 
match, the data gatherer notes its price. 
The commodity specialists back in Wash-
ington check over these choices and decide 
whether to accept them. . . .

Many price adjustments in the CPI 
are straightforward: When candy bars get 
smaller, but are sold for the same price, the 
CPI reflects that as a price increase.

Todd Reese, the commodity specialist 
for autos, says he doesn’t need hedonics 

Source: The Wall Street Journal, May 9, 2005.
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economists believe the bias is now only about half as large as it once was. The 
issue is important because many government programs use the consumer price 
index to adjust for changes in the overall level of prices. Recipients of Social Secu-
rity, for instance, get annual increases in benefits that are tied to the consumer 
price index. Some economists have suggested modifying these programs to cor-
rect the measurement problems by, for instance, reducing the magnitude of the 
automatic benefit increases.

THE GDP DEFLATOR VERSUS THE 
CONSUMER PRICE INDEX

In the preceding chapter, we examined another measure of the overall level of 
prices in the economy—the GDP deflator. The GDP deflator is the ratio of nomi-
nal GDP to real GDP. Because nominal GDP is current output valued at current 
prices and real GDP is current output valued at base-year prices, the GDP deflator 
reflects the current level of prices relative to the level of prices in the base year.
 Economists and policymakers monitor both the GDP deflator and the consumer 
price index to gauge how quickly prices are rising. Usually, these two statistics tell 
a similar story. Yet two important differences can cause them to diverge.
 The first difference is that the GDP deflator reflects the prices of all goods and 
services produced domestically, whereas the consumer price index reflects the prices 
of all goods and services bought by consumers. For example, suppose that the price 
of an airplane produced by Boeing and sold to the Air Force rises. Even though 
the plane is part of GDP, it is not part of the basket of goods and services bought 
by a typical consumer. Thus, the price increase shows up in the GDP deflator but 
not in the consumer price index.
 As another example, suppose that Volvo raises the price of its cars. Because 
Volvos are made in Sweden, the car is not part of U.S. GDP. But U.S. consum-
ers buy Volvos, and so the car is part of the typical consumer’s basket of goods. 
Hence, a price increase in an imported consumption good, such as a Volvo, shows 
up in the consumer price index but not in the GDP deflator.
 This first difference between the consumer price index and the GDP deflator is 
particularly important when the price of oil changes. Although the United States 
does produce some oil, much of the oil we use is imported. As a result, oil and 
oil products such as gasoline and heating oil are a much larger share of consumer 
spending than of GDP. When the price of oil rises, the consumer price index rises 
by much more than does the GDP deflator.
 The second and subtler difference between the GDP deflator and the consumer 
price index concerns how various prices are weighted to yield a single number for 
the overall level of prices. The consumer price index compares the price of a fixed 
basket of goods and services to the price of the basket in the base year. Only occa-
sionally does the Bureau of Labor Statistics change the basket of goods. By contrast, 
the GDP deflator compares the price of currently produced goods and services to the 
price of the same goods and services in the base year. Thus, the group of goods and 
services used to compute the GDP deflator changes automatically over time. This 
difference is not important when all prices are changing proportionately. But if the 
prices of different goods and services are changing by varying amounts, the way 
we weight the various prices matters for the overall inflation rate.

“THE PRICE MAY SEEM A 
LITTLE HIGH, BUT YOU HAVE 
TO REMEMBER THAT’S IN 
TODAY’S DOLLARS.” C
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 Figure 2 shows the inflation rate as measured by both the GDP deflator and the 
consumer price index for each year since 1965. You can see that sometimes the two 
measures diverge. When they do diverge, it is possible to go behind these num-
bers and explain the divergence with the two differences we have discussed. For 
example, in 1979 and 1980, CPI inflation spiked up more than the GDP deflator 
largely because oil prices more than doubled during these two years. Yet diver-
gence between these two measures is the exception rather than the rule. In the 
1970s, both the GDP deflator and the consumer price index show high rates of 
inflation. In the late 1980s, 1990s, and the first decade of the 2000s, both measures 
show low rates of inflation.

QUICK QUIZ Explain briefly what the consumer price index measures and how it is 
constructed.

Inflation Rate
(percent per year)

15%

CPI

GDP deflator

10

5

0
1965 1970 1975 1980 1985 1990 1995 2000 2005

Two Measures 
of Inflation
This figure shows the 
inflation rate—the 
 percentage change in 
the level of prices—as 
measured by the GDP 
deflator and the con-
sumer price index using 
annual data since 1965. 
Notice that the two 
 measures of inflation 
generally move together.

Source: U.S. Department of 
Labor; U.S. Department of 
Commerce.

F I G U R E  2

CORRECTING ECONOMIC VARIABLES FOR 
THE EFFECTS OF INFLATION

The purpose of measuring the overall level of prices in the economy is to permit 
comparison between dollar figures from different times. Now that we know how 
price indexes are calculated, let’s see how we might use such an index to compare 
a dollar figure from the past to a dollar figure in the present.
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DOLLAR FIGURES FROM DIFFERENT TIMES

We first return to the issue of Babe Ruth’s salary. Was his salary of $80,000 in 1931 
high or low compared to the salaries of today’s players?
 To answer this question, we need to know the level of prices in 1931 and the 
level of prices today. Part of the increase in baseball salaries compensates players 
for higher prices today. To compare Ruth’s salary to those of today’s players, we 
need to inflate Ruth’s salary to turn 1931 dollars into today’s dollars.
 The formula for turning dollar figures from year T into today’s dollars is the 
following:

 Price level today
Amount in today’s dollars = Amount in year T dollars ×

 Price level in year T
.

A price index such as the consumer price index measures the price level and thus 
determines the size of the inflation correction.
 Let’s apply this formula to Ruth’s salary. Government statistics show a con-
sumer price index of 15.2 for 1931 and 207 for 2007. Thus, the overall level of 
prices has risen by a factor of 13.6 (which equals 207/15.2). We can use these 
numbers to measure Ruth’s salary in 2007 dollars, as follows:

 
Salary in 2007 dollars = Salary in 1931 dollars ×

 Price level in 2007

 Price level in 1931

 
= $80,000 ×  

207

  15.2

 = $1,089,474

We find that Babe Ruth’s 1931 salary is equivalent to a salary today of over 
$1 million. That is a good income, but it is less than a quarter of the median Yankee 
salary today and only 4 percent of what the Yankees pay A-Rod. Various forces, 
including overall economic growth and the increasing income shares earned by 
superstars, have substantially raised the living standards of the best athletes.
 Let’s also examine President Hoover’s 1931 salary of $75,000. To translate 
that figure into 2007 dollars, we again multiply the ratio of the price levels in the 
2 years. We find that Hoover’s salary is equivalent to $75,000 × (207/15.2), or 
$1,021,382, in 2007 dollars. This is well above President George W. Bush’s salary 
of $400,000. It seems that President Hoover did have a pretty good year after all.

INDEXATION

As we have just seen, price indexes are used to correct for the effects of inflation 
when comparing dollar figures from different times. This type of correction shows 
up in many places in the economy. When some dollar amount is automatically 
corrected for changes in the price level by law or contract, the amount is said to 
be indexed for inflation.
 For example, many long-term contracts between firms and unions include par-
tial or complete indexation of the wage to the consumer price index. Such a provi-
sion is called a cost-of-living allowance, or COLA. A COLA automatically raises the 
wage when the consumer price index rises.

indexation
the automatic correction 
by law or contract of a 
dollar amount for the 
effects of inflation
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 Indexation is also a feature of many laws. Social Security benefits, for example, 
are adjusted every year to compensate the elderly for increases in prices. The brack-
ets of the federal income tax—the income levels at which the tax rates change—are 
also indexed for inflation. There are, however, many ways in which the tax system 
is not indexed for inflation, even when perhaps it should be. We discuss these 
issues more fully when we discuss the costs of inflation later in this book.

REAL AND NOMINAL INTEREST RATES

Correcting economic variables for the effects of inflation is particularly important, 
and somewhat tricky, when we look at data on interest rates. The very concept 
of an interest rate necessarily involves comparing amounts of money at different 
points in time. When you deposit your savings in a bank account, you give the 
bank some money now, and the bank returns your deposit with interest in the 
future. Similarly, when you borrow from a bank, you get some money now, but 
you will have to repay the loan with interest in the future. In both cases, to fully 
understand the deal between you and the bank, it is crucial to acknowledge that 
future dollars could have a different value than today’s dollars. That is, you have 
to correct for the effects of inflation.
 Let’s consider an example. Suppose Sally Saver deposits $1,000 in a bank 
account that pays an annual interest rate of 10 percent. A year later, after Sally has 
accumulated $100 in interest, she withdraws her $1,100. Is Sally $100 richer than 
she was when she made the deposit a year earlier?

Mr. Index Goes to Hollywood

What is 
the most popular movie of all time? The answer 
might surprise you.

Movie popularity is usually gauged by box 
office receipts. By that measure, Titanic is the 
number 1 movie of all time with receipts of $608 
million, followed by Star Wars ($461 million) and 
Shrek II ($436 million). But this ranking ignores 
an obvious but important fact: Prices, including 
those of movie tickets, have been rising over time. 
Inflation gives an advantage to newer films.

When we correct box office receipts for the 
effects of inflation, the story is very different. 
The number 1 movie is now Gone with the Wind 
($1,362 million), followed by Star Wars ($1,178 

million) and The Sound of Music ($945 million). 
Titanic falls to number 6 with box office receipts 
of $857 million.

Gone with the Wind was released in 1939, 
before everyone had televisions in their homes. 
In the 1930s, about 90 million Americans went 
to the cinema each week, compared to about 
25 million today. But the movies from that era 
don’t show up in conventional popularity rank-
ings because ticket prices were only a quarter. 
And indeed, in the ranking based on nominal 
box office receipts, Gone with the Wind does not 
make the top 50 films. Scarlett and Rhett fare 
a lot better once we correct for the effects of 
inflation.
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“FRANKLY, MY DEAR, I DON’T 
CARE MUCH FOR THE EFFECTS 
OF INFLATION.”
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 The answer depends on what we mean by “richer.” Sally does have $100 more 
than she had before. In other words, the number of dollars in her possession has 
risen by 10 percent. But Sally does not care about the amount of money itself: She 
cares about what she can buy with it. If prices have risen while her money was in 
the bank, each dollar now buys less than it did a year ago. In this case, her pur-
chasing power—the amount of goods and services she can buy—has not risen by 
10 percent.
 To keep things simple, let’s suppose that Sally is a music fan and buys only 
music CDs. When Sally made her deposit, a CD at her local music store cost $10. 
Her deposit of $1,000 was equivalent to 100 CDs. A year later, after getting her 
10 percent interest, she has $1,100. How many CDs can she buy now? It depends 
on what has happened to the price of a CD. Here are some examples:

• Zero inflation: If the price of a CD remains at $10, the amount she can buy 
has risen from 100 to 110 CDs. The 10 percent increase in the number of 
 dollars means a 10 percent increase in her purchasing power.

• Six percent inflation: If the price of a CD rises from $10 to $10.60, then the 
number of CDs she can buy has risen from 100 to approximately 104. Her 
purchasing power has increased by about 4 percent.

• Ten percent inflation: If the price of a CD rises from $10 to $11, she can still 
buy only 100 CDs. Even though Sally’s dollar wealth has risen, her purchas-
ing power is the same as it was a year earlier.

• Twelve percent inflation: If the price of a CD increases from $10 to $11.20, 
the number of CDs she can buy has fallen from 100 to approximately 
98. Even with her greater number of dollars, her purchasing power has 
decreased by about 2 percent.

And if Sally were living in an economy with deflation—falling prices—another 
possibility could arise:

• Two percent deflation: If the price of a CD falls from $10 to $9.80, then the 
number of CDs she can buy rises from 100 to approximately 112. Her pur-
chasing power increases by about 12 percent.

These examples show that the higher the rate of inflation, the smaller the increase 
in Sally’s purchasing power. If the rate of inflation exceeds the rate of interest, her 
purchasing power actually falls. And if there is deflation (that is, a negative rate of 
inflation), her purchasing power rises by more than the rate of interest.
 To understand how much a person earns in a savings account, we need to con-
sider both the interest rate and the change in the prices. The interest rate that 
measures the change in dollar amounts is called the nominal interest rate, and 
the interest rate corrected for inflation is called the real interest rate. The nomi-
nal interest rate, the real interest rate, and inflation are related approximately as 
follows:

Real interest rate = Nominal interest rate – Inflation rate.

The real interest rate is the difference between the nominal interest rate and the 
rate of inflation. The nominal interest rate tells you how fast the number of dollars 
in your bank account rises over time, while the real interest rate tells you how fast 
the purchasing power of your bank account rises over time.

nominal interest rate
the interest rate as usu-
ally reported without a 
correction for the effects 
of inflation

real interest rate
the interest rate cor-
rected for the effects 
of inflation
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INTEREST RATES IN THE U.S. ECONOMY

Figure 3 shows real and nominal interest rates in the U.S. economy since 1965. The 
nominal interest rate in this figure is the rate on 3-month Treasury bills (although 
data on other interest rates would be similar). The real interest rate is computed 
by subtracting the rate of inflation from this nominal interest rate. Here the infla-
tion rate is measured as the percentage change in the consumer price index.
 One feature of this figure is that the nominal interest rate always exceeds the 
real interest rate. This reflects the fact that the U.S. economy has experienced ris-
ing consumer prices in every year during this period. By contrast, if you look at 
data for the U.S. economy during the late 19th century or for the Japanese econ-
omy in some recent years, you will find periods of deflation. During deflation, the 
real interest rate exceeds the nominal interest rate.
 The figure also shows that because inflation is variable, real and nominal inter-
est rates do not always move together. For example, in the late 1970s, nominal 
interest rates were high. But because inflation was very high, real interest rates 
were low. Indeed, during much of the 1970s, real interest rates were negative, for 
inflation eroded people’s savings more quickly than nominal interest payments 
increased them. By contrast, in the late 1990s, nominal interest rates were lower 
than they had been two decades earlier. But because inflation was much lower, 
real interest rates were higher. In the coming chapters, we will examine the eco-
nomic forces that determine both real and nominal interest rates. ●

QUICK QUIZ Henry Ford paid his workers $5 a day in 1914. If the consumer price index 
was 10 in 1914 and 207 in 2007, how much is the Ford paycheck worth in 2007 dollars?

1965

Interest Rates
(percent
per year)

15%

Real interest rate

10

5

0

�5
1970 1975 1980 1985 1990 1995 2000 2005

Nominal interest rate

Real and Nominal 
 Interest Rates
This figure shows nominal 
and real interest rates using 
annual data since 1965. The 
nominal interest rate is the 
rate on a 3-month Treasury 
bill. The real interest rate 
is the nominal interest rate 
minus the inflation rate as 
measured by the consumer 
price index. Notice that 
nominal and real interest 
rates often do not move 
together.

Source: U.S. Department of Labor; 
U.S. Department of Treasury.
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“A nickel ain’t worth a dime anymore,” baseball player Yogi Berra once observed. 
Indeed, throughout recent history, the real values behind the nickel, the dime, and 
the dollar have not been stable. Persistent increases in the overall level of prices 
have been the norm. Such inflation reduces the purchasing power of each unit of 
money over time. When comparing dollar figures from different times, it is impor-
tant to keep in mind that a dollar today is not the same as a dollar 20 years ago or, 
most likely, 20 years from now.
 This chapter has discussed how economists measure the overall level of prices 
in the economy and how they use price indexes to correct economic variables 
for the effects of inflation. Price indexes allow us to compare dollar figures from 
different points in time and, therefore, get a better sense of how the economy is 
changing.
 The discussion of price indexes in this chapter, together with the preceding 
chapter’s discussion of GDP, is only a first step in the study of macroeconom-
ics. We have not yet examined what determines a nation’s GDP or the causes 
and effects of inflation. To do that, we need to go beyond issues of measurement. 
Indeed, that is our next task. Having explained how economists measure mac-
roeconomic quantities and prices in the past two chapters, we are now ready to 
develop the models that explain movements in these variables.
 Here is our strategy in the upcoming chapters. First, we look at the long-run 
determinants of real GDP and related variables, such as saving, investment, real 
interest rates, and unemployment. Second, we look at the long-run determinants 
of the price level and related variables, such as the money supply, inflation, and 
nominal interest rates. Last of all, having seen how these variables are determined 
in the long run, we examine the more complex question of what causes short-run 
fluctuations in real GDP and the price level. In all of these chapters, the measure-
ment issues we have just discussed will provide the foundation for the analysis.

account increases in the purchasing power of 
the dollar due to the introduction of new goods. 
Third, it is distorted by unmeasured changes 
in the quality of goods and services. Because of 
these measurement problems, the CPI overstates 
true inflation.

•  Like the consumer price index, the GDP deflator 
measures the overall level of prices in the econ-
omy. Although the two price indexes usually 
move together, there are important differences. 
The GDP deflator differs from the CPI because 

•  The consumer price index shows the cost of a 
basket of goods and services relative to the cost 
of the same basket in the base year. The index 
is used to measure the overall level of prices in 
the economy. The percentage change in the con-
sumer price index measures the inflation rate.

•  The consumer price index is an imperfect mea-
sure of the cost of living for three reasons. First, it 
does not take into account consumers’ ability to 
substitute toward goods that become relatively 
cheaper over time. Second, it does not take into 

S U M M A R Y

CONCLUSION
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K E Y  C O N C E P T S

•  Various laws and private contracts use price 
indexes to correct for the effects of inflation. The 
tax laws, however, are only partially indexed for 
inflation.

•  A correction for inflation is especially impor-
tant when looking at data on interest rates. The 
nominal interest rate is the interest rate usually 
reported; it is the rate at which the number of dol-
lars in a savings account increases over time. By 
contrast, the real interest rate takes into account 
changes in the value of the dollar over time. The 
real interest rate equals the nominal interest rate 
minus the rate of inflation.

it includes goods and services produced rather 
than goods and services consumed. As a result, 
imported goods affect the consumer price index 
but not the GDP deflator. In addition, while 
the consumer price index uses a fixed basket of 
goods, the GDP deflator automatically changes 
the group of goods and services over time as the 
composition of GDP changes.

•  Dollar figures from different times do not repre-
sent a valid comparison of purchasing power. To 
compare a dollar figure from the past to a dollar 
figure today, the older figure should be inflated 
using a price index.

 4.  Over a long period of time, the price of a candy 
bar rose from $0.10 to $0.60. Over the same 
period, the consumer price index rose from 150 
to 300. Adjusted for overall inflation, how much 
did the price of the candy bar change?

 5.  Explain the meaning of nominal interest rate and 
real interest rate. How are they related?

 1.  Which do you think has a greater effect on 
the consumer price index: a 10 percent increase 
in the price of chicken or a 10 percent increase 
in the price of caviar? Why?

 2.  Describe the three problems that make the con-
sumer price index an imperfect measure of the 
cost of living.

 3.  If the price of a Navy submarine rises, is the 
consumer price index or the GDP deflator 
affected more? Why?

Q U E S T I O N S  F O R  R E V I E W

b. Using 2008 as the base year, calculate the 
CPI for each year.

c. What is the inflation rate in 2009?
 2.  Go to the website of the Bureau of Labor Sta-

tistics (http://www.bls.gov) and find data on 
the consumer price index. By how much has 
the index including all items risen over the past 
year? For which categories of spending have 
prices risen the most? The least? Have any 

 1.  Suppose that the residents of Vegopia spend all 
of their income on cauliflower, broccoli, and car-
rots. In 2008, they buy 100 heads of cauliflower 
for $200, 50 bunches of broccoli for $75, and 500 
carrots for $50. In 2009, they buy 75 heads of 
cauliflower for $225, 80 bunches of broccoli for 
$120, and 500 carrots for $100.
a. Calculate the price of each vegetable in each 

year.

P R O B L E M S  A N D  A P P L I C A T I O N S
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 5.  Beginning in 1994, environmental regulations 
have required that gasoline contain a new addi-
tive to reduce air pollution. This requirement 
raised the cost of gasoline. The Bureau of Labor 
Statistics decided that this increase in cost repre-
sented an improvement in quality.
a. Given this decision, did the increased cost of 

gasoline raise the CPI?
b. What is the argument in favor of the BLS’s 

decision? What is the argument for a differ-
ent decision?

 6.  Which of the problems in the construction of the 
CPI might be illustrated by each of the following 
situations? Explain.
a. the invention of the iPod
b. the introduction of air bags in cars
c. increased personal computer purchases in 

response to a decline in their price
d. more scoops of raisins in each package of 

Raisin Bran
e. greater use of fuel-efficient cars after gasoline 

prices increase
 7.  The New York Times cost $0.15 in 1970 and $0.75 

in 2000. The average wage in manufacturing 
was $3.23 per hour in 1970 and $14.32 in 2000.
a. By what percentage did the price of a news-

paper rise?
b. By what percentage did the wage rise?
c. In each year, how many minutes does a 

worker have to work to earn enough to buy 
a newspaper?

d. Did workers’ purchasing power in terms of 
newspapers rise or fall?

 8.  The chapter explains that Social Security ben-
efits are increased each year in proportion 
to the increase in the CPI, even though most 
economists believe that the CPI overstates actual 
inflation.
a. If the elderly consume the same market 

basket as other people, does Social Security 
provide the elderly with an improvement in 
their standard of living each year? Explain.

b. In fact, the elderly consume more healthcare 
than younger people, and healthcare costs 
have risen faster than overall inflation. What 

categories experienced price declines? Can you 
explain any of these facts?

 3.  Suppose that people consume only three goods, 
as shown in this table:

   Bottle of 
 Tennis Balls Golf Balls Gatorade

2009 price  $2  $4  $1
2009 quantity 100 100 200
2010 price  $2  $6  $2
2010 quantity 100 100 200

a. What is the percentage change in the price of 
each of the three goods?

b. Using a method similar to the consumer price 
index, compute the percentage change in the 
overall price level.

c. If you were to learn that a bottle of Gatorade 
increased in size from 2009 to 2010, should 
that information affect your calculation of the 
inflation rate? If so, how?

d. If you were to learn that Gatorade introduced 
new flavors in 2010, should that information 
affect your calculation of the inflation rate? If 
so, how?

 4.  A small nation of ten people idolizes the TV 
show American Idol. All they produce and 
consume are karaoke machines and CDs, in the 
following amounts:

 Karaoke Machines CDs

 Quantity Price Quantity Price

2009 10 $40 30 $10
2010 12 $60 50 $12

a. Using a method similar to the consumer price 
index, compute the percentage change in the 
overall price level. Use 2009 as the base year, 
and fix the basket at 1 karaoke machine and 
3 CDs.

b. Using a method similar to the GDP deflator, 
compute the percentage change of the overall 
price level. Also use 2009 as the base year.

c. Is the inflation rate in 2010 the same using 
the two methods? Explain why or why not.
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a. Is the real interest rate on this loan higher or 
lower than expected?

b. Does the lender gain or lose from this unex-
pectedly high inflation? Does the borrower 
gain or lose?

c. Inflation during the 1970s was much higher 
than most people had expected when the 
decade began. How did this affect home-
owners who obtained fixed-rate mortgages 
during the 1960s? How did it affect the banks 
that lent the money?

would you do to determine whether the 
elderly are actually better off from year to 
year?

 9.  When deciding how much of their income to 
save for retirement, should workers consider the 
real or the nominal interest rate that their sav-
ings will earn? Explain.

10.  Suppose that a borrower and a lender agree on 
the nominal interest rate to be paid on a loan. 
Then inflation turns out to be higher than they 
both expected.
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