
20
L LEARNING OBJECTIVES

In this chapter you will learn

1 how the concept of value added solves the
problem of “double counting” when
measuring national income.

2 the income approach and the expenditure
approach to measuring national income.

3 the difference between real and nominal
GDP and the meaning of the GDP deflator.

4 about the many important omissions from
official measures of GDP.

5 why real per capita GDP is a good measure
of average material living standards but an
incomplete measure of overall well-being.

This chapter provides a detailed look at the measure-
ment of national income. Once we know more precisely
what is being measured and how it is measured, we
will be ready to build a macroeconomic model to
explain the determination of national income. Under-
standing how national income is measured is an impor-
tant part of understanding how and why it changes.
Indeed, this is a general rule of all economics and all
science: Before using any data, it is essential to under-
stand how those data are developed and what they
measure.

The Measurement
of National Income
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498 PART 7 : AN INTRODUCTION TO MACROECONOMICS

20.1 National Output and 
Value Added

The central topic of macroeconomics is the overall level of economic activity—aggregate
output and the income that is generated by its production. We start by asking: What do
we mean by output?

This question may seem odd. Surely your local bakery knows what it produces.
And if Air Canada or Imperial Oil or Bombardier does not know its own output, what
does it know? If each firm knows the value of its total output, the national income sta-
tisticians simply have to add up each separate output value to get the nation’s output—
or is it really that simple?

The reason that obtaining a total for the nation’s output is not that simple is that
one firm’s output is often another firm’s input. The local baker uses flour that is the
output of the flour milling company; the flour milling company, in turn, uses wheat
that is the farmer’s output. What is true for bread is true for most goods and services.

Production occurs in stages: Some firms produce outputs that are used as inputs by
other firms, and these other firms, in turn, produce outputs that are used as inputs
by yet other firms.

If we merely added up the market values of all outputs of all firms, we would
obtain a total greatly in excess of the value of the economy’s actual output. Consider
the example of wheat, flour, and bread. If we added the total value of the output of the
wheat farmer, the flour mill, and the baker, we would be counting the value of the wheat
three times, the value of the milled flour twice, and the value of the bread once.

The error that would arise in estimating the nation’s output by adding all sales of all
firms is called double counting. “Multiple counting” would actually be a better term
because if we added up the values of all sales, the same output would be counted every
time that it was sold by one firm to another. The problem of double counting could in prin-
ciple be solved by distinguishing between two types of output. Intermediate goods are out-
puts of some firms that are used as inputs by other firms. Final goods are products that are
not used as inputs by other firms, at least not in the period of time under consideration.

If the sales of firms could be easily disaggregated into sales of final goods and sales of
intermediate goods, then measuring total output would be straightforward. It would sim-
ply equal the value of all final goods produced by firms. However, when Stelco sells steel
to the Ford Motor Company, it does not care, and usually does not know, whether the
steel is for final use (say, construction of a warehouse that will not be sold by Ford) or for
use as part of an automobile that will be sold again. Even in our earlier example of bread,
a bakery cannot be sure that its sales are for final use, for the bread may be further
“processed” by a restaurant prior to its final sale to a customer. In general, it is extremely
difficult if not impossible to successfully distinguish final from intermediate goods. The
problem of double counting must therefore be resolved in some other manner.

To avoid double counting, economists use the concept of value added, which is the
amount of value that firms and workers add to their products over and above the costs
of intermediate goods. An individual firm’s value added is

Value added � Revenue � Cost of intermediate goods

Consider an example of a steel mill. A steel mill’s value added is the revenue it
earns from selling the steel it produces minus the cost of the ore that it buys from the

intermediate goods All

outputs that are used as

inputs by other producers

in a further stage of

production.

final goods Goods that are

not used as inputs by other

firms but are produced to

be sold for consumption,

investment, government, or

exports during the period

under consideration.

value added The value of

a firm’s output minus the

value of the inputs that it

purchases from other

firms.

Practise with Study Guide
Chapter 20, Short-Answer
Question 4, Exercises 1 and 2.
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CHAPTER 20 : THE MEASUREMENT OF NATIONAL INCOME 499

mining company, the cost of the electricity and fuel oil that it uses, and the costs of all
other inputs that it buys from other firms.

We have said that a firm’s value added equals its revenue minus the cost of interme-
diate goods purchased from other firms. Payments made to factors of production, such
as the wages paid to workers or the profits paid to owners, are not purchases from
other firms and hence are not subtracted from the firm’s revenue when computing
value added. But since the firm’s revenue must be equal to the cost of intermediate
goods plus these payments to factors of production, it follows that value added is
exactly equal to the sum of these factor payments.1

Value added � Payments to factors of production

Value added is the correct measure of each firm’s contribution to total output—the
amount of market value that is produced by that firm.

The firm’s value added is the net value of its output. It is this net value that is the
firm’s contribution to the nation’s total output, representing the firm’s own efforts that
add to the value of what it takes in as inputs. The concept of value added is further
illustrated in Applying Economic Concepts 20-1. In this simple example, as in all more
complex cases, the value of the nation’s total output is obtained by summing all the
individual values added.

Because the output of one firm often becomes the input
of other firms, the total value of goods sold by all firms
greatly exceeds the value of the output of final products.
This general principle is illustrated by a simple example in
which a mining company starts from scratch and produces
iron ore valued at $1000; this firm’s value added is $1000.
The mining company then sells the iron ore to a different
firm that produces steel valued at $1500. The steel pro-
ducer’s value added is $500 because the value of the goods

is increased by $500 as a result of the firm’s activities.
Finally, the steel producer sells the steel to a metal fabrica-
tor who transforms the steel into folding chairs valued at
$1800; the metal fabricator’s value added is $300.

We find the value of the final goods, $1800, either by
counting only the sales of the last firm or by taking the sum
of the values added by each firm. This value is much
smaller than the $4300 that we would obtain if we merely
added up the market value of the output sold by each firm.

APPLYING ECONOMIC CONCEPTS 20-1

Value Added Through Stages of Production

Transactions at Three Different Stages of Production

Mining Steel Metal 
Company Producer Fabricator All Firms

A. Purchases from other firms $      0 $1000 $1500 $2500 Total interfirm sales
B. Payments to factors of production 1000 500 300 1800 Total value added
A � B � value of product $1000 $1500 $1800 $4300 Total value of all sales

1 We are ignoring here the role of indirect taxes, such as provincial sales taxes or the Goods and Services Tax
(GST). Such taxes are included in the market value of a firm’s output, but these taxes are remitted to the
government and do not represent a payment to factors of production.

The sum of all values added in an economy is a measure of the economy’s total output.
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20.2 National Income Accounting:
The Basics

The measures of national income and national product that are used in Canada derive
from an accounting system called the National Income and Expenditure Accounts
(NIEA), which are produced by Statistics Canada. These accounts are not simply col-
lections of economic data. They have a logical structure, based on the simple yet
important idea of the circular flow of income, which you first saw in Chapter 1 and
which is shown again in Figure 20-1. The figure shows the overall flows of national
income and expenditure and also how government, the financial system, and foreign
countries enter the flows. The key point from the circular flow is as follows:

The value of domestic output is equal to the value of the expenditure on that output
and is also equal to the total income claims generated by producing that output.

500 PART 7 : AN INTRODUCTION TO MACROECONOMICS

FIGURE 20-1 The Circular Flow of Expenditure and Income
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National income is equal to national product. Their flows are shown by the circular flow of income and expenditure. Con-
sider first only the red lines. In this case, the flow would be a simple circle from households to producers and back to house-
holds. Now add the blue and green lines. The blue lines represent injections to the circular flow (exports, investment, and
government purchases), while the green lines represent withdrawals from the circular flow (imports, saving, and taxes). Injec-
tions and withdrawals complicate the picture but do not change the basic relationship: Domestic production creates a claim
on the value of that production. When all the claims are correctly added up, they must equal the total value of production.
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CHAPTER 20 : THE MEASUREMENT OF NATIONAL INCOME 501

gross domestic product
(GDP) The total value

of goods and services

produced in the economy

during a given period.

consumption expenditure
Household expenditure

on all goods and services.

Represented by the 

symbol C.

The circular flow of income suggests three different ways of measuring national
income. The first is simply to add up the value of all goods and services produced in the
economy. This requires the concept of value added, which we discussed in the previous
section. The remaining two approaches correspond to the two “halves” of the circular
flow of income. One approach is to add up the total flow of expenditure on final
domestic output; the other is to add up the total flow of income generated by the flow
of domestic production. All three measures yield the same total, which is called gross
domestic product (GDP). When it is calculated by adding up the total value added in
the economy, it is called GDP by value added. When it is calculated by adding up total
expenditure for each of the main components of final output, the result is called GDP
on the expenditure side. When it is calculated by adding up all the income claims gen-
erated by the act of production, it is called GDP on the income side.

The conventions of double-entry bookkeeping require that all value produced
must be accounted for by a claim that someone has to that value. Thus, the two values
calculated from the income and the expenditure sides are identical conceptually and
differ in practical measurements only because of
errors of measurement. Any discrepancy arising from
such errors is then reconciled so that one common
total is given as the measure of GDP. Both calcula-
tions are of interest, however, because each gives a
different and useful breakdown. Also, having two
independent ways of measuring the same quantity
provides a useful check on statistical procedures and
on errors in measurement.

GDP from the Expenditure Side
GDP for a given year is calculated from the expendi-
ture side by adding up the expenditures needed to pur-
chase the final output produced in that year. Total
expenditure on final output is the sum of four broad
categories of expenditure: consumption, investment,
government purchases, and net exports. In the follow-
ing chapters, we will discuss in considerable detail the
causes and consequences of movements in each of
these four expenditure categories. Here we define
what they are and how they are measured. Through-
out, it is important to remember that these four cate-
gories of expenditure are exhaustive—they are defined
in such a way that all expenditure on final output falls
into one of the four categories. Canadian GDP from
the expenditure side for 2008 is shown in Table 20-1.

1. Consumption Expenditure Consumption
expenditure includes expenditure on all goods and ser-
vices sold to their final users during the year. It includes
services, such as haircuts, dental care, and legal advice;
non-durable goods, such as fresh vegetables, clothing,
cut flowers, and fresh meat; and durable goods, such
as cars, TVs, and air conditioners. Actual measured
consumption expenditure is denoted by the symbol Ca.

TABLE 20-1 GDP from the Expenditure 
Side, 2008

Billions of Percent of 
Category Dollars GDP

Consumption
Durable goods 112.4
Semi-durable goods 70.5
Non-durable goods 216.5
Services 491.8

891.2 55.7

Investment
Plant and equipment 201.0
Residential structures 108.2
Inventories 8.7

317.9 19.9

Government Purchases
Current expenditure 313.7
Investment 53.3

367.0 22.9

Net Exports
Exports of goods and services 562.2
Imports of goods and services �536.8

25.4 1.6

Statistical Discrepancy �1.4 0.0

Total GDP 1600.1 100.0

GDP measured from the expenditure side of the national
accounts gives the size of the major components of
aggregate expenditure.
(Source: Statistics Canada, “Gross Domestic Product,
Expenditure-based, 2008,” CANSIM database, table 380-
0017 and cat. no. 13-001-XIB, www40.statcan.gc.ca/l01/
cst01/econ04-eng.24p624p624p6htm.)
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2. Investment Expenditure Investment expenditure is expenditure on goods
not for present consumption, including inventories; capital goods, such as factories,
machines, and warehouses; and residential housing. Such goods are called investment
goods. Let’s examine these three categories in a little more detail.

CHANGES IN INVENTORIES. Almost all firms hold stocks of their inputs and their
own outputs. These stocks are called inventories. Inventories of inputs and unfinished
materials allow firms to maintain a steady stream of production despite interruptions
in the deliveries of inputs bought from other firms. Inventories of outputs allow firms
to meet orders despite fluctuations in the rate of production.

The accumulation of inventories during any given year counts as positive investment
for that year because it represents goods produced but not used for current consumption.
These goods are included in the national income accounts at market value, which includes
the wages and other costs that the firm incurred in producing them as well as the profit
that the firm will make when they are sold in the future. The drawing down of inventories,
often called decumulation, counts as disinvestment (negative investment) because it repre-
sents a reduction in the stock of finished goods that are available to be sold.

NEW PLANT AND EQUIPMENT. All production uses capital goods, which are manu-
factured aids to production, such as tools, machines, and factory buildings. The econ-
omy’s total quantity of capital goods is called the capital stock. Creating new capital
goods is an act of investment and is called business fixed investment, often shortened to
fixed investment.

NEW RESIDENTIAL HOUSING. A house or an apartment building is a durable asset
that yields its utility over a long period of time. Because such an asset meets the defini-
tion of investment that we gave earlier, housing construction—the building of a new
house—is counted as investment expenditure rather than as consumption expenditure.
However, when an individual purchases a house from a builder or from another indi-
vidual, an existing asset is simply transferred, and the transaction is not part of national
income. Only when a new house is built does it appear as residential investment in the
national accounts.

GROSS AND NET INVESTMENT. The total investment that occurs in the economy is
called gross investment. Gross investment is divided into two parts: replacement invest-
ment and net investment. Replacement investment is the amount of investment required
to replace that part of the capital stock lost through the process of depreciation. Net
investment is equal to gross investment minus depreciation.

Net investment � Gross investment � Depreciation

When net investment is positive, the economy’s capital stock is growing. If net investment
is negative—which rarely happens—the economy’s capital stock is shrinking.

All investment goods are part of the nation’s total current output, and their produc-
tion creates income whether the goods produced are a part of net investment or are merely
replacement investment. Thus, all of gross investment is included in the calculation of
national income. Actual total investment expenditure is denoted by the symbol Ia.

3. Government Purchases When governments provide goods and services that
households want, such as street-cleaning and firefighting, they are adding to the sum
total of valuable output in the economy. With other government activities, the case
may not seem so clear. Should expenditures by the federal government to send soldiers
overseas, or to pay a civil servant to refile papers from a now-defunct department, be
regarded as contributions to national income?

502 PART 7 : AN INTRODUCTION TO MACROECONOMICS

Practise with Study Guide
Chapter 20, Short-Answer
Question 1 and Exercise 6 
(part a).

investment expenditure
Expenditure on the

production of goods not

for present consumption.

Represented by the

symbol I.

inventories Stocks of raw

materials, goods in

process, and finished

goods held by firms to

mitigate the effect of

short-term fluctuations

in production or sales.

capital stock The

aggregate quantity of

capital goods.

fixed investment The

creation of new plant and

equipment.

depreciation The amount

by which the capital stock

is depleted through the

production process.
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CHAPTER 20 : THE MEASUREMENT OF NATIONAL INCOME 503

National income statisticians do not speculate
about such matters. Instead they include all government
purchases of goods and services as part of national
income (some of which is government expenditure on
investment goods). Actual government purchases of
goods and services are denoted Ga.

COST VERSUS MARKET VALUE. Government out-
put is typically valued at cost rather than at market
value. In many cases, there is really no choice. What,
for example, is the market value of the law courts?
No one knows. But since we do know what it costs
the government to provide these services, we value
them at their cost of production.

Although valuing at cost is the only possible way
to measure many government activities, it does have
one curious consequence. If, because of an increase in
productivity, one civil servant now does what two
used to do, and the displaced worker shifts to the pri-
vate sector, the government’s measured contribution to national income will fall (but
the private sector’s contribution will rise). Conversely, if two workers now do what one
worker used to do, the government’s contribution will rise. Both changes could occur
even though what the government actually produces has not changed. This is an
inevitable but curious consequence of measuring the value of the government’s output
by the cost of producing it.

GOVERNMENT PURCHASES VERSUS GOVERNMENT EXPENDITURE. Only govern-
ment purchases of currently produced goods and services are included as part of GDP.
As a result, a great deal of government expenditure does not count as part of GDP. For
example, when the government makes payments to a retired person through the
Canada Pension Plan, there is no market transaction involved as the government is not
purchasing any currently produced goods or services from the retiree. The payment
itself does not add to total output. The same is true of payments for employment insur-
ance and welfare, and interest on the national debt (which transfers income from tax-
payers to holders of government bonds). These are examples of transfer payments,
which are government expenditures that are not made in return for currently produced
goods and services. They are not a part of expenditure on the nation’s total output and
are therefore not included in GDP. (Of course, the recipients of transfer payments often
choose to spend their money on consumption goods. Such expenditure then counts in
the same way as any other consumption expenditure.)

4. Net Exports The fourth category of aggregate expenditure arises from foreign
trade. How do imports and exports influence national income? Imports are domestic
expenditure on foreign-produced goods and services, whereas exports are foreign expen-
diture on domestically produced goods and services.

IMPORTS. A country’s national income is the total value of final goods produced in
that country. If you buy a car that was made in Japan, only a small part of that value
will represent expenditure on Canadian production. Some of it represents payment for
the services of the Canadian dealers and for transportation; the rest is expenditure on
Japanese products. If you take your next vacation in Italy, much of your expenditure
will be on goods and services produced in Italy and thus will contribute to Italian GDP
rather than to Canadian GDP.

Unsold merchandise becomes part of firms’ inventories. In
national-income accounting, firms’ expenditures on inventories
are considered one part of investment expenditure.

government purchases All

government expenditure on

currently produced goods

and services, exclusive

of government transfer

payments. Represented by

the symbol G.

transfer payment A

payment to an individual

or institution not made

in exchange for a good

or service.

imports The value of all

domestically produced

goods and services

purchased from

firms, households, or

governments in other

countries.

exports The value of all

goods and services sold to

firms, households, and

governments in other

countries.
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Similarly, when a Canadian firm makes an investment expenditure on a machine
that was made partly with imported raw materials, only part of the expenditure is on
Canadian production; the rest is expenditure on foreign production. The same is true
for government expenditure on such things as roads and dams; some of the expendi-
ture is for imported materials, and only part of it is for domestically produced goods
and services.

Consumption, investment, and government expenditures all have an import con-
tent. To arrive at total expenditure on Canadian products, we need to subtract from
total Canadian expenditure any expenditure on imports. The value of actual imports is
given the symbol IMa.

EXPORTS. If Canadian firms sell goods to German households, the goods are part of
German consumption expenditure but also constitute expenditure on Canadian out-
put. Indeed, all goods and services that are produced in Canada and sold to foreigners
must be counted as part of Canadian production and income; they are produced in
Canada, and they create incomes for the Canadian residents who produce them. They
are not purchased by Canadian residents, however, so they are not included as part of
Ca, Ia, or Ga. Therefore, to arrive at the total value of expenditure on Canadian output,
it is necessary to add in the value of Canadian exports of goods and services. The value
of actual exports is denoted Xa.

It is customary to group actual imports and actual exports together as net exports.
Net exports are defined as total exports minus total imports (Xa � IMa), which is also
denoted NXa. When the value of Canadian exports exceeds the value of Canadian
imports, net exports are positive. When the value of imports exceeds the value of exports,
net exports are negative.

Total Expenditures Gross domestic product measured from the expenditure side
is equal to the sum of the four major expenditure categories that we have just dis-
cussed. In terms of a simple equation, we have

GDP � Ca � Ia � Ga � (Xa � IMa)

These data are shown in Table 20-1 for Canada in 2008, including some data on
the expenditure in the various subcategories.

GDP from the Income Side
As we said earlier, the conventions of national income accounting ensure that the pro-
duction of a nation’s output generates income exactly equal to the value of that pro-
duction. Labour must be employed, land must be rented, and capital must be used. The
calculation of GDP from the income side involves adding up factor incomes and other
claims on the value of output until all of that value is accounted for.

1. Factor Incomes National income accountants distinguish three main compo-
nents of factor incomes: wages and salaries, interest, and business profits.

WAGES AND SALARIES. Wages and salaries are the payment for the services of labour
and they include all pre-tax labour earnings: take-home pay, income taxes withheld,
employment-insurance contributions, pension-fund contributions, and other fringe
benefits. In total, wages and salaries represent the part of the value of production that
is paid to labour.
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net exports The value of

total exports minus the

value of total imports.

Represented by the 

symbol NX.

Practise with Study Guide
Chapter 20, Exercises 3 and 6
(part b).
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CHAPTER 20 : THE MEASUREMENT OF NATIONAL INCOME 505

INTEREST. Interest includes interest that is earned on bank deposits, interest that is
earned on loans to firms, and miscellaneous other investment income (but excludes
interest income earned from loans to Canadian governments).2

BUSINESS PROFITS. Some profits are paid out as dividends to owners of firms; the rest
are held by firms and are called retained earnings. Both dividends and retained earnings
are included in the calculation of GDP. For accounting purposes, total profits include
corporate profits, incomes of unincorporated businesses (mainly small businesses, farm-
ers, partnerships, and professionals), and profits of government business enterprises and
Crown corporations (such as Canada Post and Export Development Canada).

Profits and interest together represent the payment for the use of capital—interest
for borrowed capital and profits for capital contributed by the owners of firms.

NET DOMESTIC INCOME. The sum of wages and salaries, interest, and profits is called
net domestic income at factor cost. It is “net” because it excludes the value of output
that is used as replacement investment. It is “domestic income” because it is the income
accruing to domestic factors of production. It is “at factor cost” because it represents
only that part of the value of final output that accrues to factors in the form of pay-
ments due to them for their services. As we will see next, some part of the value of final
output does not accrue to the factors at all.

2. Non-factor Payments Every time a consumer spends $10 on some item, less
than $10 is generated as income for factors of production. This shortfall is due to the
presence of indirect taxes and depreciation.

INDIRECT TAXES AND SUBSIDIES. An important claim on the market value of out-
put arises out of indirect taxes, which are taxes on the production and sale of goods
and services. In Canada, the most important indirect taxes are provincial sales taxes,
excise taxes on specific products, and the federal Goods and Services Tax (GST).

For example, if a good’s market price of $10.00 includes 60 cents in provincial
sales taxes and 50 cents in federal GST, only $8.90 is available as income to factors of
production. Governments are claiming $1.10 of the $10.00 initial value of the good.
Adding up income claims to determine GDP therefore necessitates including the portion
of the total market value of output that is the governments’ claims exercised through
their taxes on goods and services.

Sometimes the government gives subsidies to firms, which act like negative taxes.
When these occur, it is necessary to subtract their value, since they allow factor
incomes to exceed the market value of output. Suppose a municipal bus company
spends $150 000 producing bus rides and covers its costs by selling $140 000 in fares
and obtaining a $10 000 subsidy from the local government. The total income that the
company will generate from its production is $150 000, but the total market value of
its output is only $140 000, with the difference made up by the subsidy. To get from
total income to the market value of its total output, we must subtract the amount of
the subsidy.

DEPRECIATION. Another claim on the value of final output is depreciation. Deprecia-
tion is the value of capital that has been used up in the process of producing final out-
put. It is part of gross profits, but because it is needed to compensate for capital used

2 The treatment of interest in the national accounts is a little odd. Interest paid by the government is consid-
ered a transfer payment, whereas interest paid by private households or firms is treated as expenditure (and
its receipt is counted as a factor payment). This is only one example of arbitrary decisions in national income
accounting. Others are discussed in Extensions in Theory 20-1 on page 507.
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up in the process of production, it is not part of net
profits. Hence, depreciation is not income earned by
any factor of production.

3. Total National Income

From the income side, GDP is the sum of factor
incomes plus indirect taxes (net of subsidies) plus
depreciation.

The various components of the income side of
the GDP in the Canadian economy in 2008 are
shown in Table 20-2. Note that one of the terms in
the table is called statistical discrepancy. This is a
“fudge factor” to make sure that the independent
measures of income and expenditure come to the
same total. Statistical discrepancy is a clear indication
that national income accounting is not error-free.
Although national income and national expenditure
are conceptually identical, in practice both are measured
with slight error.

We have now seen the two methods for comput-
ing a country’s national income. Both are correct and
give us the same measure of GDP, but each gives us
some different additional information. For some ques-
tions, such as what the likely future path of the
nation’s capital stock will be, it is useful to know the
relative importance of consumption and investment.
In this case, the expenditure approach for computing

GDP provides some of the necessary information (Table 20-1 on page 501). For other
questions, such as what is happening to the distribution of income between labour and
capital, we need information about the composition of factor incomes. In this case, a
useful starting point would be to examine GDP on the income side (Table 20-2).

Measuring national income is not problem-free. As in any accounting exercise,
many arbitrary rules are used. Some of them seem odd, but the important thing is
to use these rules consistently over time. Comparisons of GDP over time will then
reflect genuine changes in economic activity, which is what we desire for the measure.
Extensions in Theory 20-1 discusses the issue of arbitrariness in national income
accounting.

506 PART 7 : AN INTRODUCTION TO MACROECONOMICS

TABLE 20-2 GDP from the Income Side, 2008

Billions of Percent of 
Category Dollars GDP

Factor Incomes
Wages, salaries, and 

supplementary income $ 823.1 51.4
Interest and miscellaneous

investment income 81.5 5.1
Business profits (including 

net income of farmers 
and unincorporated 
businesses) 327.6 20.5

Net domestic income 
at factor cost 1232.2 77.0

Non-factor Payments
Depreciation 201.5 12.6
Indirect taxes less subsidies 165.0 10.3
Statistical discrepancy 1.4 0.0
Total $1600.1 100.0

GDP measured from the income side of the national
accounts gives the sizes of the major components of the
income generated by producing the nation’s output.
(Source: Statistics Canada, “Gross Domestic Product,
Income-based, 2008,” CANSIM database, table 380-0001
and cat. no. 13-001-X, www40.statcan.gc.ca/l01/cst01/
econ03-eng.htm.)

w w w. m y e c o n l a b . c o m

Canada and six other countries together form what is called the “G7” group of
advanced industrialized nations. For a comparison of GDP growth in the G7
countries over the past decade, look for Growth in Canada and Other G7
Countries in the Additional Topics section of this book’s MyEconLab.

ADDITIONAL TOPICS
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CHAPTER 20 : THE MEASUREMENT OF NATIONAL INCOME 507

National income accounting practices contain many arbi-
trary decisions. For example, goods that are finished and
held in inventories are valued at market value, thereby
anticipating their sale, even though the actual selling
price may not be known. In the case of a Ford in a
dealer’s showroom, this practice may be justified because
the value of this Ford is perhaps virtually the same as that
of an identical Ford that has just been sold to a customer.
However, what is the correct market value of a half-
finished house or an unfinished novel? Accountants arbi-
trarily treat goods in process at cost (rather than at
market value) if the goods are being made by firms. They
ignore completely the value of the unfinished novel. The
arbitrary nature of these decisions is inevitable: Because
people must arrive at some practical compromise between
consistent definitions and measurable magnitudes, any
decision will be somewhat arbitrary.

Such arbitrary decisions surely affect the size of
measured GDP. But does it matter? The surprising answer,

for many purposes, is no. It is wrong to think that just
because a statistical measure is imperfect (as all statisti-
cal measures are), it is useless. Simple measures often
give estimates that are quite accurate, and substantial
improvements in sophistication may make only trivial
improvements in these estimates.

In 2008, for example, Canadian GDP was mea-
sured as $1600.1 billion. It is certain that the market
value of all production in Canada in that year was nei-
ther $500 billion nor $2500 billion, but it might well
have been $1500 billion or $1700 billion had different
measures been defined with different arbitrary decisions
built in. Similarly, Canadian per capita GDP is about
three times the Mexican per capita GDP and is about
20 percent less than U.S. per capita GDP. Other mea-
sures might differ, but it is unlikely that any measure
would reveal the Mexican per capita GDP to be higher
than Canada’s, or Canada’s to be significantly above
that of the United States.

EXTENSIONS IN THEORY 20-1

Arbitrary Decisions in National Income Accounting

20.3 National Income
Accounting: Some 
Further Issues

Now that we have examined the basics of national income accounting, we
are ready to explore some more detailed issues. We discuss the distinction
between GDP and the related concept of gross national product (GNP), the
difference between real and nominal GDP, the major omissions from mea-
sured GDP, and the connection between GDP and “living standards.”

GDP and GNP
A measure of national output closely related to GDP is gross national
product (GNP). The difference between GDP and GNP is the difference
between income produced and income received. GDP measures the value
of total output produced in Canada and the total income generated as a result of that
production. GNP measures the total amount of income received by Canadian residents,
no matter where that income was generated. How can GDP differ from GNP? Let’s
consider two examples.

For the first example, consider a Toyota factory located in Cambridge, Ontario.
Suppose in 2010 that the value added generated by that factory is $100 million. Canadian

gross national product
(GNP) The value of total

incomes earned by

domestic residents.

Toyota cars produced in Canada
contribute to Canada’s GDP. But the
portion of profits that returns to 
foreign shareholders is not part of
Canada’s GNP.
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GDP is therefore higher by $100 million as a result of that production. But suppose
$5 million of the profits (part of the value added) generated at that factory is remit-
ted to foreign owners. Since only $95 million of the value added generates income for
Canadian residents, Canadian GNP is higher by only $95 million.

The second example involves any Canadian-owned business located outside of
Canada. The value added produced by that business contributes to the GDP in a for-
eign country but not in Canada. But if there are profits remitted to the Canadian
owners, those profits will be part of the income of Canadian residents and thus part
of Canadian GNP.

GDP measures the value of all production located in Canada, no matter who
receives the income from that production. GNP measures the income received by
Canadian residents, no matter where the production occurred to generate that
income.

The relative sizes of GDP and GNP depend on the balance between income
earned by Canadian residents from Canadian investments located abroad, and
income paid to foreign residents from foreign-owned investments located in
Canada. For most of Canada’s history, Canada has been a net debtor country. Thus,
the value of foreign-located assets owned by Canadian residents has been less than
the value of Canadian-located assets owned by foreigners. As a result, the foreign-
generated income received by Canadian residents is less than the Canadian-generated
income going to foreigners. This makes Canadian GNP less than Canadian GDP.
But the difference is small. In most years, GNP is only 3 or 4 percent lower than
GDP.

Which Measure Is Better? Given the difference between GDP and GNP, we are
naturally led to ask if one measure is better than the other. The answer depends on
what we want to measure.

GDP is superior to GNP as a measure of domestic economic activity. GNP is supe-
rior to GDP as a measure of the income of domestic residents.

If you want to know how easy it will be to find a job or whether factories are
working double shifts or whether new buildings are going up, look to changes in the
GDP. By its definition, it is the GDP that tells us how much is being produced within a
nation’s borders. To know how much income is available to the residents of a country,
however, one should look at the GNP, which counts income earned abroad and sub-
tracts income generated at home that accrues to residents of other nations. Thus, the
GNP is a better measure of the income of a country’s residents.

Disposable Personal Income Both GDP and GNP are important measures of
overall economic activity and of national income. Most important to individual house-
holds, however, is disposable personal income, the part of national income that is avail-
able to households to spend or to save. The easiest way to calculate disposable personal
income is to subtract from GNP the parts of the GNP that are not available to house-
holds. Hence, we must subtract all taxes (both income and sales taxes), depreciation,
retained earnings, and interest paid to institutions. We then need to add in the transfer
payments made to households. In recent years, disposable income has represented
about 60 percent of GDP.

508 PART 7 : AN INTRODUCTION TO MACROECONOMICS

disposable personal
income The part of

national income that

accrues to households

and is available to spend

or save.
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CHAPTER 20 : THE MEASUREMENT OF NATIONAL INCOME 509

Real and Nominal GDP
In Chapter 19, we distinguished between real and
nominal measures of aggregate output. When we add
up dollar values of outputs, expenditures, or incomes,
we end up with what are called nominal values.
Nominal GDP increased by 135.3 percent between
1990 and 2008. If we want to compare real GDP in
2008 to that in 1990, we need to determine how
much of that nominal increase was due to increases in
prices and how much was due to increases in quanti-
ties produced. Although there are many possible ways
of doing this, the underlying principle is always the
same: The value of output in each period is computed
by using a common set of base-period prices. When
this is done, economists say that real output is mea-
sured in constant dollars.

Total GDP valued at current prices is called nom-
inal GDP. GDP valued at base-period prices is
called real GDP.

Any change in nominal GDP reflects the com-
bined effects of changes in quantities and changes in
prices. However, when real income is measured over
different periods by using a common set of base-
period prices, changes in real income reflect only
changes in quantities. Table 20-3 shows real and nom-
inal GDP for selected years in Canada since 1985.

The GDP Deflator If nominal and real GDP change by different amounts over a
given time period, then prices must have changed over that period. For example, if
nominal GDP has increased by 6 percent and real GDP has increased by only 4 percent
over the same period, we know that average prices must have increased by 2 percent.
Comparing what has happened to nominal and real GDP over the same period implies
the existence of a price index measuring the change in prices over that period—
“implies” because no explicit price index is used in calculating either real or nominal
GDP. However, an index can be inferred by comparing these two values. The GDP
deflator is defined as follows:

The GDP deflator is the most comprehensive available index of the price level
because it includes all the goods and services that are produced by the entire econ-
omy. It uses the current year’s basket of production to compare the current year’s
prices with those prevailing in the base period. (Because it uses the current basket of
goods and services, it does not run into the CPI’s problem of sometimes being based
on an out-of-date basket.) The GDP deflator was 21.1 percent higher in 2008 than in
the base year 2002 (see Table 20-3). Thus, for those goods and services produced in

=

Nominal GDP
Real GDP

* 100GDP deflator =

GDP at current prices
GDP at base-period prices

* 100

Practise with Study Guide
Chapter 20, Exercise 4 and
Extension Exercise E1.

GDP deflator An index

number derived by dividing

nominal GDP by real GDP.

Its change measures the

average change in price of

all the items in the GDP.

TABLE 20-3 Nominal and Real GDP in Canada:
Selected Years (billions of dollars)

Nominal GDP Real GDP GDP 
Year (current prices) (2002 prices) Deflator

1985 485.7 716.1 67.8
1990 679.9 825.3 82.4
1995 810.4 898.8 90.2
2000 1076.6 1100.5 97.8

2002 1152.9 1152.9 100.0

2005 1373.8 1247.8 110.1
2008 1600.1 1321.4 121.1

Nominal GDP tells us about the money value of output;
real GDP tells us about the quantity of physical output.
Nominal GDP gives the total value of output in any year,
valued at the prices of that year. Real GDP gives the total
value of output in any year, valued at prices from some
base year, in this case 2002. The comparison of real and
nominal GDP implicitly defines a price index, changes in
which reveal changes in the (average) prices of goods
produced domestically. Note that in 2002, nominal GDP
equals real GDP (measured in 2002 prices), and thus the
GDP deflator equals 100.
(Source: Statistics Canada, CANSIM database. Real GDP:
Series V1992067. Nominal GDP: Series V1997757.)
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2008, their average price increased by 21.1 percent over the previous six years.
Applying Economic Concepts 20-2 illustrates the calculation of real and nominal
GDP and the GDP deflator for a simple hypothetical economy that produces only
wheat and steel.

As we have said, a change in nominal GDP can be split into a change caused by
prices and a change caused by quantities. For example, from the data in Table 20-3 we
see that in 2008, Canadian nominal GDP was 135.3 percent higher than in 1990. This
increase was due to a 47.0-percent increase in prices and a 60.1-percent increase in
real GDP.3

GDP Deflator Versus the CPI An important point about the GDP deflator is
that it does not necessarily change in line with changes in the CPI. The two price indices
are measuring different things. Movements in the CPI measure the change in the average
price of consumer goods whereas movements in the GDP deflator reflect the change in
the average price of goods produced in Canada. So changes in the world price of coffee,
for example, would have a larger effect on the CPI than on the GDP deflator, since
Canadians drink a lot of coffee but no coffee is produced here. Conversely, a change in
the world price of wheat is likely to have a bigger effect on the GDP deflator than on the
CPI since most of Canada’s considerable production of wheat is exported to other coun-
tries, thus leaving a relatively small fraction to appear in the Canadian basket of con-
sumer products.

Changes in the GDP deflator and Consumer Price Index (CPI) similarly reflect over-
all inflationary trends. But changes in relative prices may lead the two price indices
to move in different ways.

Omissions from GDP
National income as measured in the National Income and Expenditure
Accounts provides an excellent measure of the flow of economic activity in
organized markets in a given year. But much economic activity takes place
outside the markets that the national income accountants survey. Although
these activities are not typically included in the measure of GDP, they never-
theless use real resources and satisfy real wants and needs.

Illegal Activities GDP does not measure illegal activities, even though
many of them are ordinary business activities that produce goods and ser-
vices sold in markets and that generate factor incomes. Many forms of illegal
gambling, prostitution, and drug trade come into this category. To gain an
accurate measure of the total demand for factors of production, of total mar-
ketable output, or of total incomes generated, we should include these activ-
ities, whether or not they are legal. The omission of illegal activities is no
trivial matter: The drug trade alone is a multibillion-dollar business.

510 PART 7 : AN INTRODUCTION TO MACROECONOMICS

3 For large percentage changes in price and quantity, the nominal percentage change is not exactly equal to the
sum of the price and the quantity changes; generally, the relationship is multiplicative. In this case, prices and
quantities are respectively 1.470 and 1.601 times their original values. Thus, nominal GDP is (1.470) �

(1.601) � 2.353 times its original value, which is an increase of 135.3 percent. For small percentage changes,
the sum is a very good approximation of the multiplicative change. For example, if prices grow by 2 percent
and quantities by 3 percent, the nominal change is (1.02) � (1.03) � 1.0506, which is very close to 1.05.

Prostitution and other illegal activities
involve genuine market transactions,
but they are not included in official
measures of national income.
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CHAPTER 20 : THE MEASUREMENT OF NATIONAL INCOME 511

To see what is involved in calculating nominal GDP, real
GDP, and the GDP deflator, an example may be helpful.
Consider a simple hypothetical economy that produces
only two commodities, wheat and steel.

Table 1 gives the basic data for output and prices in
the economy for two years.

TABLE 1 Data for a Hypothetical Economy

Quantity Produced Prices

Wheat Steel Wheat Steel
(bushels) (tonnes) ($/bushel) ($/tonne)

Year 1 100 20 10 50
Year 2 110 16 12 55

Table 2 shows nominal GDP, calculated by adding the
dollar values of wheat output and of steel output for each
year. In year 1, the values of both wheat and steel produc-
tion were $1000, so nominal GDP was $2000. In year 2,
wheat output rose to $1320, and steel output fell to $880.
Since the rise in the value of wheat was greater than the fall
in the value of steel, nominal GDP rose by $200.

TABLE 2 Calculation of Nominal GDP

Year 1: (100 � $10) � (20 � $50) � $2000
Year 2: (110 � $12) � (16 � $55) � $2200

Table 3 shows real GDP, calculated by valuing out-
put in each year at year-2 prices; that is, year 2 is used as
the base year. In year 2, wheat output rose, but steel
output fell. If we use year-2 prices, the fall in the value
of steel output between years 1 and 2 exceeded the rise
in the value of wheat output, and so real GDP fell.

TABLE 3 Calculation of Real GDP Using Year-2
Prices

Year 1: (100 � $12) � (20 � $55) � $2300
Year 2: (110 � $12) � (16 � $55) � $2200

In table 4, the ratio of nominal to real GDP is cal-
culated for each year and multiplied by 100. This ratio
implicitly measures the change in prices over the period
in question and is called the GDP deflator. The deflator
shows that average prices increased by 15 percent
between year 1 and year 2.

TABLE 4 Calculation of the GDP Deflator

Year 1: (2000/2300) � 100 � 86.96
Year 2: (2200/2200) � 100 � 100.00

Throughout this box we have used year 2 as the
base year. But we could just as easily have used year 1.
The changes we would have computed in real GDP
and the deflator would have been very similar—
but not identical—to the ones we did compute using
year 2 as the base year. The choice of base year
matters because of different relative prices in the dif-
ferent years (note that the price of steel relative to the
price of wheat is lower in year 2 than in year 1). Put
simply, with different relative prices in different years,
the various output changes are weighted differently
depending on which prices we use, and thus the
aggregate measure of real GDP changes by different
amounts. (If you want to understand this point
in more detail, try doing Study Exercise #8 on
page 516.)

How do we choose the “right” base year? As with
many other elements of national income accounting,
there is some arbitrariness in the choice. There is no
“right” year. The important thing is not which year to
use—the important thing is to be clear about which year
you are using and then, for a given set of comparisons,
to be sure that you are consistent in your choice. In
recent years, Statistics Canada has avoided this problem
by using “chain weighting,” a technique that essentially
uses an average over several measures, each one corre-
sponding to a different base year.

APPLYING ECONOMIC CONCEPTS 20-2

Calculating Nominal and Real GDP

Note that some illegal activities do get included in national income measures,
although they are generally misclassified by industry. The income is included because
people sometimes report their illegally earned income as part of their earnings from
legal activities. They do this to avoid the fate of Al Capone, the famous Chicago gang-
ster in the 1920s and 1930s, who, having avoided conviction on many more serious
charges, was finally caught and imprisoned for income-tax evasion.
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512 PART 7 : AN INTRODUCTION TO MACROECONOMICS

The Underground Economy A significant omission from GDP is the so-called
underground economy. The transactions that occur in the underground economy are
perfectly legal in themselves; the only illegality involved is that such transactions are
not reported for tax purposes. One example of this is the carpenter who repairs a leak
in your roof and takes payment in cash (and does not report it as income) to avoid tax-
ation. Because such transactions go unreported, they are omitted from GDP.

The growth of the underground economy is facilitated by the rising importance of
services in the nation’s total output. It is much easier for a carpenter to pass unnoticed
by government authorities than it is for a manufacturing establishment. Estimates of
the value of income earned in the underground economy run from 2 percent to 15 per-
cent of GDP. In some countries, the figures are even higher. The Italian underground
economy, for example, has been estimated at close to 25 percent of that country’s
GDP.

“Home Production” and Other Non-market Activities If a homeowner
hires a firm to do some landscaping, the value of the landscaping enters into GDP
(as long as the landscaper records the transaction and thus declares the income); if
the homeowner does the landscaping herself, the value of the landscaping is omitted
from GDP because there is no recorded market transaction. Such production of
goods and services in the home is called home production and includes all of the
“ordinary” work that is required to keep a household functioning. Other non-
market activities include voluntary work, such as canvassing for a political party
or coaching a local hockey team. Both home production and volunteer activities
clearly add to economic well-being, and both use economic resources. Yet neither
is included in official measures of national income since they are non-market
activities.

Another extremely important non-market activity is leisure. If a lawyer voluntarily
chooses to reduce her time at work from 2400 hours to 2200 hours per year, measured
national income will fall by the lawyer’s wage rate times 200 hours. Yet the value to the
lawyer of the 200 hours of new leisure enjoyed outside of the marketplace must exceed

the lost wages (otherwise she would not have chosen
to reduce her work effort by 200 hours), so total eco-
nomic well-being has increased even though mea-
sured GDP has fallen. Over the years, one of the most
important ways in which economic growth has bene-
fited people is by permitting increased amounts of
leisure. Because the leisure time is not marketed, its
value does not show up in measures of national
income.

Economic “Bads” When a coal-burning electric
power plant sends sulphur dioxide into the atmos-
phere, leading to acid rain and environmental damage,
the value of the electricity sold is included as part of
GDP, but the value of the damage done by the acid
rain is not deducted. Similarly, the gasoline that we use
in our cars is part of national income when it is pro-
duced, but the environmental damage done by burn-
ing that gasoline is not deducted. To the extent that
economic growth brings with it increases in pollution,
congestion, and other disamenities of modern living,
measurements of national income will overstate the

The extraction, refining, and transportation of oil are all
included as goods and services in measures of GDP. But the
environmental damage inflicted by an oil spill—an economic
“bad”—is not included in any measure of GDP.

20_raga_ch20.qxd  1/28/10  10:36 PM  Page 512

Pearson Learning Solutions

Not For Resale
Or

Distribution



CHAPTER 20 : THE MEASUREMENT OF NATIONAL INCOME 513

improvement in living standards. Such measures capture the increased output of goods
and services, but they fail to account for the increased output of “bads” that generally
accompany economic growth.

Do the Omissions Matter? GDP does a good job of measuring the flow of
goods and services through the market sector of the economy. Usually, an increase in
GDP implies greater opportunities for employment for households that sell their
labour services in the market.

Unless the importance of unmeasured market activity changes rapidly, changes in
GDP will probably do a satisfactory job of measuring changes in economic oppor-
tunities.

However, when the task at hand is measurement of the overall flow of goods and
services available to satisfy people’s wants, regardless of the source of the goods and ser-
vices, then the omissions that we have discussed become undesirable and potentially
serious. Still, in the relatively short term, changes in GDP will usually be a good measure
of the direction, if not the exact magnitude, of changes in material living standards.

GDP and Living Standards
We have said that GDP does a good job of measuring the flow of economic activity
during a given time period. But we have also said that many things are omitted from
this measure, some of which represent beneficial economic activity and some of which
represent economic “bads.” These observations lead to the obvious question: To what
extent does GDP provide even a rough measure of our living standards?

The answer depends on what we mean by “living standards.” For many people,
this term refers to our purchasing power or real income. When GDP rises, do we expe-
rience a rise in our average real incomes? The answer is not necessarily. As we will see
in detail in Chapters 25 and 26, real GDP can rise for two general reasons. First, there
may be an increase in the amounts of land, labour, and capital used as inputs to pro-
duction. Second, these inputs may become more productive in the sense that there is an
increase in the amount of output per unit of input. The average level of real income in
the economy is best measured by real GDP per person but this does not necessarily rise
whenever real GDP rises. If real GDP rises because more people become employed, real
GDP per person may not rise. However, if real GDP rises because the existing labour
force becomes more productive, then average real incomes will also rise. This explains
why most economists believe that productivity growth is such an important determi-
nant of living standards.

To many people, however, the term “living standards” is much broader than sim-
ply real per capita income—it includes such important but intangible things as reli-
gious and political freedom, the quality of local community life, environmental
sustainability, the distribution of income, and our ability to prevent and treat illness
and disease. And since measures of real GDP omit many of these intangible things that
contribute positively to our overall well-being, it is not even clear that changes in real
per capita GDP accurately reflect changes in this broader concept of living standards.
For example, greater productivity may lead to an increase in real per capita income
and thus to a rise in our average material living standards, but if this change also leads
to greater environmental damage or greater inequality in the distribution of income,
some people may argue that while our material living standards have increased, our
overall well-being has declined.
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Changes in real per capita income are a good measure of average material living
standards. But material living standards are only part of what most people con-
sider their overall well-being.

514 PART 7 : AN INTRODUCTION TO MACROECONOMICS

w w w. m y e c o n l a b . c o m

Some recent economic research attempts to uncover the determinants of
individual well-being, or “happiness.” One of the interesting findings is that
income appears to be less important than several other aspects of life. See What
Makes People Happy? in the Additional Topics section of this book’s MyEconLab.

ADDITIONAL TOPICS

Summary

• Each firm’s contribution to total output is equal to its
value added, which is the value of the firm’s output
minus the values of all intermediate goods and services—
that is, the outputs of other firms—that it uses. The sum

of all the values added produced in an economy is the
economy’s total output, which is called gross domestic
product (GDP).

20.1 National Output and Value Added L1

• From the circular flow of income, there are three ways
to compute national income. One is to add up each
firm’s value added. The second is to add up total expen-
diture on domestic output. The third is to add up the
total income generated by domestic production. By
standard accounting conventions, these three aggrega-
tions define the same total.

• From the expenditure side of the national accounts,

GDP � Ca � Ia � Ga � (Xa � IMa)

• Ca comprises consumption expenditures of households.
Ia is investment in plant and equipment, residential con-
struction, and inventory accumulation. Ga is government
purchases of goods and services. (Xa � IMa) represents
net exports of goods and services.

• GDP measured from the income side adds up all claims
to the market value of production. Wages, interest, prof-
its, depreciation, and indirect taxes net of subsidies are
the major categories.

20.2 National Income Accounting: The Basics L2

• GDP measures the value of all production located in
Canada, no matter who receives the income from that
production. GNP measures the income received by
Canadian residents, no matter where the production
occurred to generate that income. Because Canada is a net
debtor, its GNP is usually 3 to 4 percent less than its GDP.

• Real measures of national income reflect changes in real
quantities. Nominal measures of national income reflect

changes in both prices and quantities. Any change in
nominal income can be split into a change in quantities
and a change in prices.

• The comparison of nominal and real GDP yields
the implicit GDP price deflator, an index of the aver-
age price of all goods and services produced in the
economy.

20.3 National Income Accounting: Some Further Issues L345
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CHAPTER 20 : THE MEASUREMENT OF NATIONAL INCOME 515

• GDP and related measures of national income must be
interpreted with their limitations in mind. GDP
excludes production resulting from activities that are
illegal, that take place in the underground economy, or
that do not pass through markets.

• Notwithstanding its limitations, GDP remains a useful
measure of the total economic activity that passes
through the nation’s markets. Recorded changes in GDP

will generally do an accurate job of measuring changes
in economic activity.

• Real per capita GDP is a good measure of average mate-
rial living standards. But because GDP omits many
intangible things that contribute positively to our qual-
ity of life, GDP-based measures miss important parts of
our overall well-being.

Study Exercises

1. Fill in the blanks to make the following statements
complete.

a. If, when measuring Canada’s national output, we
add the market values of all firms’ outputs in
Canada, then we are committing the error of
________________. Such an amount would greatly
___________ the economy’s actual output.

b. Statisticians use the concept of ___________ to
avoid double counting in measuring national
income. Each firm’s ___________ is the value of its
output minus the costs of ___________ that it pur-
chases from other firms.

c. If we measure GDP from the expenditure side,
we are adding four broad categories of expendi-
ture: ____________, ____________, ____________,
and ___________. As an equation it is written as
GDP � ___________.

d. If we measure GDP from the income side, we are
adding three main components of factor incomes:
___________, ___________ and ___________. To
these items we must add non-factor payments of
___________ and ___________.

2. Fill in the blanks to make the following statements
correct.

a. Comparing GDP and GNP, if we want the best
measure of Canada’s domestic economic activity,
we should look at ___________; if we want the best
measure of the income of Canada’s residents, then
we should look at ___________.

b. If nominal GDP increases by 35 percent over a
10-year period, then it is unclear how much of this
increase is due to increases in ___________ and
how much is due to increases in ___________. To
overcome this problem, we look at GDP valued at
___________ prices and we refer to this measure as
___________ national income.

c. GDP divided by total population gives us a mea-
sure of ___________.

d. GDP divided by the number of employed persons
in Canada gives us a measure of labour
___________.

3. In measuring GDP from the expenditure side (GDP �
Ca � Ia � Ga � NXa), which of the following expen-
ditures are included and within which of the four
categories?
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a. expenditures on automobiles by consumers
b. expenditures on automobiles by firms
c. expenditures on new machinery by Canadian-

owned forest companies in Canada
d. expenditures on new machinery by Canadian-

owned forest companies in the United States
e. expenditures on new machinery by U.S.-owned for-

est companies in Canada
f. reductions in business inventories
g. purchases of second-hand cars and trucks
h. the hiring of economic consultants by the

Manitoba government
i. the purchase of Canadian-produced software by a

firm in Japan

4. The list below provides some national income figures
for the country of Econoland. All figures are in mil-
lions of dollars.

Wages and salaries 5000
Interest income 200
Personal consumption 3900
Personal saving 1100
Personal income taxes 200
Business profits 465
Indirect taxes 175
Subsidies 30
Government purchases 1000
Exports 350
Imports 390
Net private investment 950
Depreciation 150

a. Using the expenditure approach, what is the value
of GDP for Econoland?

b. Using the income approach, what is the value of
GDP?

c. What is the value of net domestic income at factor
cost?

5. The table below shows data for real and nominal GDP
for a hypothetical economy over several years.

Nominal GDP Real GDP GDP 
Year (billions of $) (billions of 2008 $) Deflator

2006 775.3 798.4 —
2007 814.1 838.6 —
2008 862.9 862.9 —
2009 901.5 882.5 —
2010 951.3 920.6 —
2011 998.8 950.5 —

a. Compute the GDP deflator for each year.
b. Compute the total percentage change in nominal

GDP from 2006 to 2011. How much of this change

was due to increases in prices and how much was
due to changes in quantities?

6. Would inflation, as measured by the rate of change in
the GDP deflator, ever be different from inflation as
measured by the rate of change in the Consumer Price
Index? Would it ever be the same? Explain.

7. For each of the following events, describe the likely
effect on real GDP.

a. The Quebec ice storm of 1998 increases the
demand for building materials to repair damage
to homes.

b. The Quebec ice storm of 1998 damages many
factories.

c. In a near-perfect growing season in 2006,
Manitoba’s wheat crop increases by 20 percent
above normal levels.

d. A 30-percent fall in the world price of oil in 2008
causes Alberta-based oil producers to reduce
their oil production (measured in barrels) by
5 percent.

e. Several new sports facilities are built in Vancouver
in anticipation of the 2010 Winter Olympics.

f. The building of a larger arena in Toronto increases
the demand for Maple Leafs tickets by Torontonians.

g. The building of a larger arena in Toronto increases
the demand for Maple Leafs tickets by residents of
Buffalo, New York.

8. Consider the following data for a hypothetical econ-
omy that produces two goods, milk and honey.

Quantity Produced Prices

Milk Honey Milk Honey
(litres) (kg) ($/litre) ($/kg)

Year 1 100 40 2 6
Year 2 120 25 3 6

a. Compute nominal GDP for each year in this
economy.

b. Using year 1 as the base year, compute real GDP
for each year. What is the percentage change in real
GDP from year 1 to year 2?

c. Using year 1 as the base year, compute the price
deflator for each year. What is the percentage
change in real GDP from year 1 to year 2?

d. Now compute the GDP deflator for each year,
using year 1 as the base year.

e. Now compute the GDP deflator for each year,
using year 2 as the base year.

f. Explain why the measures of real GDP growth (and
growth in the deflator) depend on the choice of
base year.
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Discussion Questions
1. Residents of some Canadian cities have recently

become concerned about the growing proportion of
their local real estate that is being bought up by for-
eign residents. What is the effect of this transfer of
ownership on Canadian GDP and GNP?

2. What would be the effects of the following events on
the measured value of Canada’s real GDP? Speculate
on the effects of each event on the true well-being of
Canadians.

a. destruction of thousands of homes by flood water
b. destruction of hundreds of businesses by an ice

storm
c. complete cessation of all imports from Europe
d. an increase in the amount of acid rain that falls
e. an increase in the amount of spending on devices

that reduce pollution at a major hydroelectricity
plant

f. reduction in the standard workweek from 37 hours
to 30 hours

g. hiring of all welfare recipients as government
employees

h. outbreak of hostilities in the Middle East in which
Canadian troops became involved

3. In 2008, the United Nations ranked Canada fourth on
the Human Development Index—a ranking of the
“quality of life” in many countries. Yet in that year
Canada ranked only tenth in terms of real per capita
GDP. Explain how the two rankings can be different.

4. One way of estimating the size of the underground
economy is to see the amount of cash Canadians are
carrying relative to the total value of GDP. Why would
a rapid rise in the ratio of cash held by the public to
GDP indicate a rise in the underground economy?

5. A company’s wages and salaries are part of its value
added. Suppose, however, that the cleaning and
machinery maintenance that its own employees used
to do are now contracted out to specialist firms who
come in to do the same work more cheaply. What hap-
pens to the company’s value added when a company
follows this recent trend of “contracting out”? What
happens to value added in the economy as a whole?
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