CHAPTERS

Measuring the Production, Income, and
Spending of Nations

CHAPTER OVERVIEW

This chapter introduces GDP and its components from the perspective of spending, income, and
production. There is a dited discussion of the components of saving and the subsequent relationship
between trade and government deficits. After a brief introduction to price indexes, nominal and real
GDP are contrasted and the limitations of GDP accounting discussed.

TEACHING OBJECTIVES

1. Define and introduce the three approaches to determining GDP.

2. Define national saving as income less consumption less government purchases.
3. Distinguish between nominal and real GDP and the role of price indexes.

4. Recognize that GDP is one measure of a societyObairad).

KEY TERMS

intermediate good

final good

consumption

investment

government purchases

net exports

net exports

exports

imports

trade balance

labor income

capital income

depreciation

personal income

value added

national saving
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nominal GDP
GDP deflator
price level

consumer price index (CPI)

TEACHING TAYLOROSECONOMICS

The teaching objectives emphasize the major areas to be covered in the discussion of the measurement
and magnitude of GDP. Because of its importance to subsequent policy discussions, one area deserves
special emphasis: The capts of saving, investment, net exports, and government deficits need a
detailed discussion.

Many instructors find national income accountihthe central topic of Chapter fi&to be the most

boring topic to teach and the most difficult about which to mtgigtudents. Some instructors do not

even bother to lecture on the subject; they let the students learn it on their own. However, a good
understanding of national income accounting provides an important foundation for macroeconomic
theory and policy, so is important to kindle studentsO interest in the subject. Providing a photocopy of
a news article on the latest GDP release can help to interest students, especially if there are good quotes
from the president, the Fed chair, or cabinet members. lllisstsabf how faulty measures of the state

of the economy can lead to serious policy mistakes are also interesting. For example, it is useful to
point out specifically where the CPI is used for COLAs in the federal budget and contrast the dollar
amounts hathe GDP deflator or a Omore correctO CPI been used. Surprisingly, many students can be
motivated by a lecture that stresses some of the puzzles of national income accounting and the
underlying logic of solving these puzzles; in accounting, the Owhy wehi® wayO question is much

more interesting than simply stating what is done. For example, how did economists solve the double
counting problem? By using value added, an important concept in and of itself.

Also stress why we measure GDP in three wayslty we include some things in GDP and not others,
or the concepts of stocks versus flows. Many students find the saviestmeninet exports identity
interesting, and there is a separate -sefftained section on this in Chapter 18.

LECTURE OUTLINE AND TEACHING TIPS
1. Measuring GDP

a. GDP is given a more precise definition than in Chapter 17 in terms of what goods and
services are inaded, where they were produced, and when they were produced.

(1) The weighting of GDP reflects the prices used, usually determined by markets.
(2) Intermediate goods are excluded to avoid double counting.

(3) The three approaches to the measurement of \GEFending, income, and
productiorN are introduced.

b. The spending approach divides GDP into four areas: households (consumption), businesses
(investment), governménand foreigners (net exports).

(1) Consumption reflects the spending by households or individuals for final goods and
services. The numbers are given in Table 18.2, and the percentage of GDP represented
by consumption is given in Figure 18

(2) Investment reflects the spending of businesses and includes fixed business investment,
inventory investment, and residential investment. The numbers are given in Table 18.2,
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and the percentage of GDP represented by consumptionwaesrirent is given in
Figure 18.2.

(3) Government purchases of goods and services, excluding transfer payments, make up
over $1 trillion of GDP. Transfer payments are excluded because they do not reflect
current production. The numbers areagi in Table 18.2, and the percentage of GDP
represented by consumption, investment, and government purchases is given in Figure
18.3.

(4) Net exports (export®imports), or the trade balance, is included to account for
imported consumptioand investment items and for items exported from the United
States that are not counted in the consumption, investment, or government spending
parts of GDP. Gross domestic purchases, or the sum of consumption, investment, and
government purchases as agesrtage of GDP, is detailed in Figure 18.3.

(5) The relation between GDP and its spending components is the familiar
Y=C+ 1+ G+ X equation.
Teaching Tip:

At this point, the spending components of GDP haenldeveloped. Briefly introduce Figure

18.4 and discuss GDP and its parts as the spending components of the circular flow. Since this
figure should be used several times in the lecture on this material, it is helpful to refer to it as the
elements are inbduced. Also, the GDP equation should be reemphasized by a reVvitalorfy

with C, I, G, andX for different years.

c. Theincome approach divides GDP according to who receives the income from the spending
flow. In addition to aggregate income, national income and personal income are also used as
measures of income.

(1) Laborincome includes wages, salary, and fringe benefits, as given in Table 18.3.
(2) Capital income (proft, rents, and interest payments) is also given in Table 18.3.

(3) Depreciation is included as a reduction in the flow of income to account for the
wearing out of capital, allowing for a distinction between gross and net investment.
Depreciaibn is used to get net GDP.

(4) Indirect business taxes are taxes that are included in the selling price of the good or
service and so are removed as a part of income flow from the production of GDP.

(5) Netincome of foreigers balances out the net effect of income earned in the United
States by citizens of other countries and income earned by U.S. citizens abroad. The
details are given in Table 18.3. Also included in this table is the statistical discrepancy
between incomeral spending that occurs in data collection.

Teaching Tip:
This is a good time to return to Figure 18.4 and discuss the income side of the circular flow.

d. The production approach looks@DP from the standpoint of value added by each input in
the production process.

(1) The three approach¥sspending, income, and productfdmesult in equivalent values
for GDP.

2.  Private Saving, Government Sag, and National Saving

a. This section defines saving and shows how to measure it for an entire country. National
saving is defined as inconiBconsumptiorbgovernment purchases, Sr=Y- C- G.
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In the absence of a change in net exports, for a country to increase its investment, it has to
increase its savingS=7+ X .

Saving varies over time for a variety of reasons, including the age composition of society.

The government saves or dissaves, as do individuals, with a resulting budget surplus or
deficit. When the government dissaves, households and businesses must save more to obtain
the same level of national saving.

Although savers, investors, and exporters and importers are usually distinct, sonee peopl
have multiple roles in households, businesses, etc. In sum, however, the basic saving,
investment, and net export relation must hold.

Real GDP and Nominal GDP

Since GIP is the dollar value of goods and services measured in price units, as prices
change, GDP changes without any change in the underlying production, income, or spending
of an economy. A method must be used to hold the effect of price increases constant,
paticularly when inflation is present to any degree.

The adjustment of nominal GDP for the effects of changes in the price level, or inflation,
results in real GDP. Real GDP then provides a basis of comparichanges in production
between points in time.

(1) The textillustrates how real GDP growth is computed between two years for two
goods. First, growth is computed using prices of the first year. Then, growth is
computed using prices tiie second year. An average of the two percentages is then
computed in order to state the increase in real GDP between the two years.

(2) Economists do a series of twear corrections and chain them together to find the
growth rate for anywumber of years and any number of goods.

(3) The text illustrates how GDP in years other than the base year is computed using the
growth rate and base year nominal GDP equals real GDP.

(4) The behavior of nominal and real GX¥portrayed in Figure 18.6, which uses a base
year of 1996.

(5) The difference between nominal and real GDP in Figure 18.6 reflects inflation over the
last 10 years. The basic relation is GDP deflataominal GDPreal GDP.

Teaching Tip:

Make repeated use of the rearrangements of the preceding formula in a variety of examples in
order to make the transition from nominal to real magnitudes second nature to the students.

C.

The CPI provides an alternative price index and an index based on a fixed quantity of
consumption goods. The chaieighted price index is based on a changing quantity of
goods and services and includes investment and governmeetlas consumption
purchases. The GDP deflator and the CPI are portrayed in Figure 18.7.

4,  Shortcomings of the GDP Measure

a

Revisions in GDP occur periodically becau$¢he unevenness of data collection. Also,
changes in the base year occur at aboutyfear intervals.

Omissions from GDP occur because of difficulty in measurement or the absence of price
information onthe good or service.
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Home production is not included because these activities are simply not reported.
Market values of these activities are in most cases available but because no spending
occurs, GDP tends to understate the value adymrtion.

Leisure activity is similarly valuable, but no attempt is made to account for it in GDP.

The underground economy is estimated to be about 10 percent of GDP in the United
States and even larger in other coigstrBecause it is believed to be fairly constant
over time, its consequences for growth are probably minor.

As products improve, GDP should reflect the quality improvements. This has occurred
in the case of some, but not all, goods aedices.

c. Itis important to understand that even a perfect measure of GDP, although essential to the
well-being of individuals, is not a sole measure of other aspects of théeued of a
society.

D)

2

Although vital statistics have improved along with increases in real GDP per capita in
the United States, there remain serious areas of concern that are to some extent related
to the rise in real GDP. These include, for example, increasks theath rates from

AIDS, suicide, and murder among young people. Further, as a result of terrorist acts
on domestic soil, Americans feel a heightened need for homeland security. The greater
perceived sense of danger diminishes the level oflatig.

Similarly, although there have been improvements in environmental quality, and these
improvements account for about $100 billion of GDP, the level of GDP is not itself an
indicator of environmental quality.

DISCUSSION TOPICS

1. Itis important for students to recognize the huge difference in the size of GDP across nations.
Have the four groups that collected data from\harld Fact Boolon money growth, etc., from
the discussion topic ithe previous chapter report the levels of GDP for the four sets of countries
and discuss broad cultural and institutional differences between economies.

2. Ask students to give their own specific definition of wkedling anl determine whether it would be
included in GDP or not.

SOLUTIONS TO END-OF-CHAPTER PROBLEMS

1
a
b.
C.
d.
2.
a
b.
C.

Not included; the CD is used and so already counted.
Included.
Not included, since the production did not occur in a market context.

Included.

Investment, because it is business spending for the purchase of physical capital.
Consumption, because it occurs in a household.

Investment.

d. Investment.
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e. Consumption.
f.  Neither; it counts agovernment spending.

3. It should not affect GDP as a measure of production (value added) if size is the only effect.
However, it would affect GDP if spending increases.
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4.
a.  GDP under controlled prices: $12,000; under market prices: $17,500. Governmentally set
prices meant an undervaluation of production on the whole.
b. Electricity is valued max, gasoline less than previously.
5.
a
Scenario A
Month Inventory  Production Sales Inventory Investment
Jan. 50 50 45 5
Feb. 55 50 55 193)
Mar. 50 50 80 B30
Apr. 20 50 50 0
May 20 50 40 10
Scenario B
Month Inventory  Production Sales Inventory Investment
Jan. 50 45 45 0
Feb. 50 55 55 0
Mar. 50 80 80 0
Apr. 50 50 50 0
May 50 40 40 0
b. Constant production causes imery to fluctuate more.
6.

Year | Nominal Real GDP | GDP Deflator | Inflation Real GDP | Population
GDP (in (in billions | (1996 = 100) | (% change | per Capita | (in
billions of of 1996 $) in GDP (in 1996 $) | Millions)
U.sS.3) deflator)

1996 | 7,813 7,813 100 1.8 31,265 249.9

1997 | 8,304 8,165 101.7 1.7 32,311 352.7

1998 | 8,760 8,516 102.86 1.1 33,344 255.4

7.
a  Nominal GDP 200% $4,125. Nominal GDP 2002 $5,100.
b. The % change= £6.45%.
C. The % change= £9.33%.
d. 2002 deflator= 1.31.




10.

Chapterl8 Measuring the Production, Income, and Spending of Natioh81

Value added is (profit + wages & salaries + reat) + 700 + 150 = $850 .
Revenuebcost= $0, while capital income + labor incomd 50 + 700 = $850 .

Profits increase by $100 andlue added increases by $100, since profits are part of the
value added.

National saving= privateS + government.154 = privateS + 5 so privateS = 149 trillion
when the government runs a surplus of 5 trillion yen. If the government runs a deficit of 5 trillion
yen then 154= privateS + (EB) so privateS = 159 trillion yen.

T o

o

Inventory investment $5D$10= B%5.
Net exports= exportsbimports= $21- $17=$4.
GDP=C+ 7+ G+ X =8$140+ $22 + $65 + $4 = $231.

Statistical discrepancyg GDPBbincome. Where income capital income+ labor
income + depreciatior+ sales tax+ net income of foreigners

=$70+ $126 + $12 + $28 + $5= $241. The statistical discrepancy

= $231- $241=95- 10.

National savinge GDP- C- G = $231- $140- $65= $26.

To verify thatS = 7 + X, substitute the values f&, |,and X from previous answers.
$26=$22+ $4.
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