
Principles of Economics

Measuring the National Economy

Jiaming Mao

Xiamen University



Copyright © 2014–2018, by Jiaming Mao

This version: Fall 2018

Contact: jmao@xmu.edu.cn

Course homepage: jiamingmao.github.io/principles-of-economics

All materials are licensed under the Creative Commons
Attribution-NonCommercial 4.0 International License.

mailto:jmao@xmu.edu.cn
http://jiamingmao.github.io/principles-of-economics
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


The circular flow diagram of an economy: simple version



The circular flow diagram of an economy: complete version



The Circular-Flow Diagram

Firms use factors of production – labor, capital, natural resources,
and entrepreneurship — to produce goods and services.
Households supply the factors of production to firms in exchange for
income.
Income (factor payments) can be divided into four categories:
wages, interest, rent, and profit.
Firms pay wages to households in exchange for labor services, interest
for the use of capital, and rent for natural resources such as land.
Profit is the income that remains after a firm has paid wages, interest,
and rent. Profit is the return to entrepreneurs for organizing the other
factors of production and for bearing the risk of producing and selling
goods and services.



The Circular-Flow Diagram

Governments make payments of wages and interest to households in
exchange for hiring workers and other factors of production.
Governments also make transfer payments to households. Transfer
payments include Social Security payments to retired and disabled
people and unemployment insurance payments to unemployed workers.



The Circular-Flow Diagram

Households spend some of their income on goods and services. Some
of this spending is on domestically produced goods and services, and
some is on foreign-produced goods and services.
Households also use some of their income to pay taxes to the
government1.
Some of the income earned by households is not spent on goods and
services or paid in taxes, but is saved. Households save by holding
cash, depositing in bank accounts, or buy stocks, bonds, and other
assets.

I Banks and financial markets2 make up the financial system.
I The flow of funds from households into the financial system makes it

possible for the government and firms to borrow.

1Note that firms also pay taxes to the government.
2Financial markets are markets for buying and selling financial assets such as stocks

and bonds.



The Circular-Flow Diagram

For the economy as a whole, income = expenditure.

I One person’s spending is another person’s income.



Gross Domestic Product (GDP)

Definition (GDP)
The market value of all final goods & services produced within a country in
a given period of time.

GDP includes market production and some nonmarket production.
I Nonmarket production such as government services and

owner-occupied housing are included in GDP.
GDP excludes nonproduction transactions:

I Government transfer payments
I Private transfer payments (e.g., gifts)
I Financial market transactions (e.g., stocks and bonds)
I Second-hand sales



Gross Domestic Product (GDP)

Definition (GDP)
The market value of all final goods & services produced within a country in
a given period of time.

Whenever possible, goods & services are valued at their market prices.
Some activities, such as home production and black market activities
are not included in GDP because data are not available to accurately
measure their value.

I E.g., if Karen pays Doug to cook for her, the service is included in
GDP. If Karen marries Doug and Doug cooks for her, the service is not
included in GDPa.

aNote: this is a limitation of GDP accounting.



Gross Domestic Product (GDP)

Definition (GDP)
The market value of all final goods & services produced within a country in
a given period of time.

GDP includes only the value of final goods to avoid double accounting.
Final goods: intended for the end user
Intermediate goods: used as components or ingredients in the
production of other goods

I Car: final good; Car engine: intermediate good
I Sugar: final good when directly consumed, intermediate good when

used to produce candy, cake, etc.



Gross Domestic Product (GDP)

Definition (GDP)
The market value of all final goods & services produced within a country in
a given period of time.

GDP is a measure of current production, not sales. It measures the
value of the output produced in a given period of timea, regardless of
when that output is sold.

ausually a year or a quarter, depending on the period of accounting.



Gross Domestic Product (GDP)

Definition (GDP)
The market value of all final goods & services produced within a country in
a given period of time.

GDP measures the value of production that occurs within a country’s
borders, whether done by its own citizens or by foreigners located
there.

I E.g., production of an American company in China counts toward
Chinese GDP.



Calculating GDP

Approaches to calculating GDP:

Income approach: total wages, interest, rent, and profits received by
households for domestic production.

Expenditure approach: total expenditures on domestically produced
goods and services by households, firms, government, and the rest of
the world.

Production (value-added) approach: total value-added of domestic
production.

I Value added = revenue - intermediate goods



Calculating GDP: Example



Calculating GDP: Example
A Pure Coffee Economy



Calculating GDP: Example
A Pure Coffee Economy

Income approach

I Total income = total wages ($25,000) + total taxes ($7,000) + total
profits ($18,000) = $50,000

Expenditure approach

I Total expenditure = consumption expenditure on beans ($10,000) +
consumption expenditure on coffee ($40,000) = $50,000

Value-added approach

I Total value added = Roaster value added ($35,000) + Coffeebar value
added ($15,000) = $50,000



Expenditure Approach

GDP as total spending:

Y = C + I + G + NX

Consumption (C )a: spending by households on new goods & services,
not including spending on new houses.

aAlso called “Personal Consumption Expenditures (PCE)”



Expenditure Approach

GDP as total spending:

Y = C + I + G + NX

Investment (I )a,b: spending by firms on new assets, including tangible
and intangible assets, plus spending by households and firms on new
houses.

Types of assets:

I Capital equipment (e.g., machines, tools)
I Structure (e.g., factories, office buildings, houses)
I Intellectual property product (e.g., software, patents, copyrights)
I Inventory

aAlso called “Gross Private Domestic Investment”
bNote: “Investment” does not mean the purchase of financial assets like

stocks and bonds.



Expenditure Approach

GDP as total spending:

Y = C + I + G + NX

Investment can be divided into three categories:

I Business fixed investment: spending by firms on fixed assetsa.
I Residential investment: spending by households and firms on new

houses.
I Inventory investment: changes in business inventories.

F Inventory investment can be positive or negative. If a company has x0

worth of inventory at the beginning of the year and x1 worth of
inventory at the end of the year, then the company has spent x1 − x0

on inventory investment during the year.

aCapital equipment, structures, and IP products are called fixed assets:
goods that are used repeatedly or continuously in production over a long period
of time.



Expenditure Approach

GDP as total spending:

Y = C + I + G + NX

Government Purchases (G ): spending on new goods & services by the
government (e.g., teachers’ salaries, highways, defense spending)a.

I Transfer payments are not included.

aMany government produced goods and services do not have a market value.
Therefore, their values are approximated by their costs – by how much
government spends to produce them.



Expenditure Approach

GDP as total spending:

Y = C + I + G + NX

Net Exports (NX ): NX = Exports – Imports

I Exports represent foreign spending on the economy’s goods & services.
I Imports are the portions of C , I , and G that are spent on goods &

services produced abroad.



Fixed Asset in GDP

Fixed assets are goods that are used repeatedly or continuously in
production over an extended period of time.

Just like intermediate goods, fixed assets are used in the production of
other goods. However, they are counted as final rather than
intermediate goods for the period in which they are produced, because
their value is not (entirely) contained in the value of other final goods
and services produced in the same period3.

3i.e., intermediate goods are used in current production, while fixed assets are used in
current and future production.



Inventory in GDP

Inventories are assets as they can be used in a future period to
produce goods and services.

They can include not only finished final goods, but also intermediate
goods and finished goods that are themselves intermediate goods to
be used in production by other firms.

However, new inventories at the end of a period are considered final
goods for that period, because their value is not contained in the value
of other final goods and services produced in that period.



Inventory in GDP

Example
A car company produces and sells a car to one of its retailers in 2000 for
$18,000. The retailer sells the car the following year (2001) to a consumer
for $20,000. GDP for 2000 and 2001 are:

GDP Account 2000 2001

Consumption 0 $20,000

Investment (Inventories) $18,000 -$18,000

Total GDP $18,000 $2,000

The 2000 GDP includes the value of production of the car by the car
company, while 2001 GDP includes the value of services provided by the
retailer in selling the car to the consumer.



Housing in GDP

Houses are fixed assets that produce “housing services” to their
occupants.

The value of the housing service provided by a house is the rent people
are willing to pay for it.

The purchase of a new house is a residential investment (I )4.

Housing services are a component of consumption (C).

I For tenant-occupied housing, the value of the housing service = rent.
I For owner-occupied housing, the value of the housing service is

imputed based on market rent, i.e. the rent charged for similar
tenant-occupied housing5.

4The purchase of new office buildings is a part of business fixed investment.
5i.e. the owner-occupant is treated as a rental business, in which the landlord rents

to him or herself.



Residential Investment
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benefits. Government social benefits in-
clude Medicare, Social Security, unem-
ployment insurance, education grants, 
veteran benefits, food stamps, welfare 
payments, and housing subsidies.

Government social benefits are typi-
cally used to fund personal consumption 
by individuals, or perhaps residential 
 investment. Veteran benefits, Social 
 Security and unemployment insurance 
provide cash that can be used for food, 
televisions or to pay for rent or even 
home renovations. Medicare and food 
stamps are used to fund particular types 
of consumption.

The other big category of govern-
ment spending is called government consumption and in-
vestment, which includes all government purchases of goods 
and services, such as salaries paid to government employees. 
These goods and services are also called the output of 
 government. In 2015, government consumption and invest-
ment totaled $3183 billion, as shown in Table 7.1.

Government consumption includes all the salaries paid 
to government workers, such as teachers, police, military 
personnel, U.S. senators, and the president. It also counts all 
purchases by the government for immediate use, including 
food for government cafeterias, pencils for government 
 offices, and fuel for nuclear submarines.

Government investment, on the other hand, reports all 
purchases of long-lived assets such as tanks and planes, gov-
ernment buildings, and software. It also includes money the 
government spends on building and maintaining highways 
and airports. The purchase of a new fire truck is investment 
by your local government, but the salaries paid to firefight-
ers are government consumption.

Government Consumption and Investment
Now we come to government. Clearly the federal, state, and 
local governments in the United States are an important part 
of the economy, spending a total of $6 trillion in 2015. A bit 
less than half that sum is paid out directly to individuals in the 
form of transfer payments, also known as government social 

Construction expenses for new Walmart Supercenters are in-
cluded in GDP.
© McGraw-Hill Education/John Flournoy

FIGURE 7.2 The Volatility of Residential Investment

Spending on construc-
tion of new homes and 
renovation of existing 
homes goes through 
big swings. This chart 
shows residential in-
vestment as a share 
of GDP.

Source: Bureau of 
Economic Analysis,  
www.bea.gov  
(as of April 2016).
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TRANSFER PAYMENTS
Government social 
benefits paid to  
individuals, including 
Social Security, Medi-
care, and unemploy-
ment benefits.

OUTPUT OF 
GOVERNMENT
The government’s 
purchases of goods 
and services. Also 
called government 
consumption and 
investment.



Intellectual Property in GDP

IP products are a type of fixed assets:

I They are produced using labor and other capital.
I They have defined ownership rights.
I They are used repeatedly in the production process for an extended

period of time.

Because many IP products are produced in-house by firm R&D (called
“own-account R&D”), their market value is not available. In such
cases, the value of these IP products are approximated by their costs –
firm spending on R&D – in GDP accounting.



Intellectual Property in GDP

Suppose spending on R&D includes $20 in wages and $10 in intermediate g&s.
The table shows what happens before and after R&D is “capitalized,” i.e. when

R&D is counted as fixed investment.



Intellectual Property in GDP



U.S. GDP (2010)



U.S. GDP (2010)



Consumption as a Percentage of GDP



Income Approach
National Income:

NI = W + i + R + PR

Compensation of Employees (W ): wages, salaries, benefits6

Profits (PR):
I Proprietor’s Income: income6 of noncorporate businesses (e.g.,

barbers, lawyers)
I Corporate Profits: includes corporate taxes, dividends, retained

earnings.

Net Interest (i): interest earned by households minus interest paid
Rental income (R): income that landlords receive from renting,
including imputed rent for owner-occupants7

6pre-tax
7Not including rental income earned by businesses – those go into profits.



Corporate Profits



Income Approach
GDP8 = National Income + Depreciation + Indirect business taxes - Net
factor payments

Indirect business taxes: taxes on production and imports (e.g., sales
taxes), minus subsidies
Net factor payments (NFP) = Income paid to domestic factors of
production by the rest of the world - income paid to foreign factors of
production by the domestic economy.

I includes wages, interest, rent, and profits
I e.g., interest payments received by citizens for their holding of foreign

government bonds (+), dividend payments to foreign shareholders by
domestic firms (-), wages earned by citizens working in foreign
countries (+).

8In practice, GDP calculated the income approach is often called Gross Domestic
Income (GDI). GDP (using the expenditure approach) = GDI in theory, although there
are usually some statistical discrepancies.



National Income

U.S. National Income (2001)



Income Approach



Income Approach

U.S. GDP (2010)



Labor and Capital Share

Labor share: the fraction of total income that goes to labor
Capital share: the fraction of total income that goes to capital

One way to measure labor and capital share:

Labor share = Labor Income
National Income

I Labor income: compensation of employees + imputed labor share of
proprietor’s income

Capital share = Capital Income
National Income

I Capital income: corporate profits + interest + rent + imputed capital
share of proprietor’s income



Labor Share in Selected Countries

Labor share in the corporate sector.
Source: Karabarbounis and Neiman (2014)



Labor Share in Selected Countries

Labor share in the corporate sector.
Source: Karabarbounis and Neiman (2014)



Trends in Labor Share

Source: Karabarbounis and Neiman (2014)



Trends in Labor Share

U.S. labor share by sector. Source: Karabarbounis and Neiman (2014)



Value-added Approach

U.S. GDP (2001) (Billions of Dollars)



Gross National Product (GNP)

Definition (GNP)
The market value of all final goods & services produced by the means of
production owned by a country’s residents in a given period of time.

GNPa = GDP + NFP
aGross National Income (GNI) = GDI + NFP. GNP = GNI in theory.

If a county has similar inflows and outflows of income from assets,
then GNP and GDP will be similar.
If a country has, say, many companies owned by foreign shareholders,
then GNP will be lower than GDP.





Other Measures of Income

Personal Income (PI)

I Personal income is income received by households9. PI = NI -
Corporate retained earnings + Government transfer payments.

Disposable Personal Income

I Disposable personal income is equal to personal income minus personal
tax payments. It is the best measure of the income households actually
have available to spend.

9To be more precise, households and noncorporate businesses.



Selected Measures of U.S. Production and Income (2010)



Limitations of GDP Accounting

Challenges to GDP as a Measure of Production
home production
underground economy
accounting for quality and variety
global value chains
financial services
zero-priced digital services
intangible assets: IP products, digital assets (data, networks, etc.)





IBM Personal Computer model 5150 (1981)
Price: $4,000 in 2015 dollar. CPU: Intel 8088 @ 4.77 MHz. Memory: 16 kB ~ 256 kB













Limitations of GDP Accounting

Shortcomings of GDP as a Measure of Well-Being
GDP is intended as a measure of production, not a measure of well-being.

GDP does not value:
I quality, variety
I leisure
I health
I environment
I freedom
I etc.

GDP is not concerned with equity



U.S. vs. France

GDP per capita: French GDP/capita is 67% of U.S.’s (2005)
Consumption per person: France is 60% of U.S.’s (2005)
Life expectancy: France – 80; U.S. – 77
Leisure: France – 535 annual working hours per person; U.S. – 877
hours
Inequality: France – 0.294; U.S. – 0.394 (2014 Gini coefficient)





Measuring Change in Price

How to measure changes in the general price level of an economy?

An Economy with One Good

2000 2010
Haircut $10 $15



Measuring Change in Price

How to measure changes in the general price level of an economy?

An Economy with Two Goods

2000 2010
Haircut $10 $15
TV $1000 $1200



Measuring Change in Price

How to measure changes in the general price level of an economy?

An Economy with Two Goods

2000 2010
P Q P Q

Haircut $10 100 $15 100
TV $1000 1 $1200 1



Measuring Change in Price

How to measure changes in the general price level of an economy?

An Economy with Two Goods

2000 2010
P Q P Q

Haircut $10 100 $15 500
TV $1000 1 $1200 2



Measuring Change in Price

An Economy with Many Goods

2000 2010
P Q P Q

Haircut $10 100 $15 500
TV $1000 1 $1200 2
Cassette $20 50 ?
Iphone ? $600 10

Over time,
new goods are invented.
old goods become obsolete.



Obsolete Goods



Price Index

How to measure changes in the general price level of an economy?

Measure how much one has to spend to purchase the same amount of
goods and services

Let pt be the weighted average price that consumers pay for a fixed
basket of goods and services in time t.

Weighted average:

p =
N∑

i=1

wipi ,
N∑

i=1

wi = 1

I Weight every good equally: wi =
1
N ∀i .

I Weight each good by its quantity sold: wi =
qi∑N

i=1 qi



Price Index

Define a price index:

Pt0,t =
pt

pt0

, t = 1, 2, . . .

Pt0,t measures the price level in time t relative to time t0.

t0 is called the base period10.

10Here we make the index = 1 at the base period. If we would like to make the index
= 100 at the base period, then

Pt0,t =
pt

pt0

× 100



Price Index

Price Indices
Consider a basket of 2 goods: A and B. Let t0 = 1 be the base period.

Laspeyres price index

PL
1,t =

pA
t q

A
1 + pB

t q
B
1

pA
1 q

A
1 + pB

1 q
B
1

I Use base period quantities as weight.

Paasche price index

PP
1,t =

pA
t q

A
t + pB

t q
B
t

pA
1 q

A
t + pB

1 q
B
t

I Use current period quantities as weight.



Measuring Change in the Cost of Living

How to measure changes in the cost of living?

Measure how much one has to spend to enjoy the same living standard
or utility.

A cost-of-living index is conceptually different from a price index: price
indices may not accurately reflect changes in the cost of living.



Substitution bias
Consider a basket consisting of two goods: chicken and beef.

beef chicken

price quantity price quantity

t = 1 $4 10 lbs $4 20 lbs
t = 2 $5 10 lbs $5 20 lbs
t = 3 $9 5 lbs $6 25 lbs

From t = 1 to t = 2,
Both Laspeyres and Paasche price index increase by 25%.

From t = 2 to t = 3,
Increase in Laspeyres price index: 40%
Increase in Paasche price index: 30%
How much has the cost of living truly increased for consumers?



Substitution Bias

Over time, some prices change more than others, i.e. relative prices
change over time.

Consumers substitute toward goods and services that become
relatively cheaper.



Substitution Bias

Laspeyres price index does not take into account substitution
behavior11 and thus tends to overstate increases12 in the cost of living.

Paasche price index takes into account substitution behavior but not
utility change as a result of substitution13 and thus tends to
understate increases14 in the cost of living.

Other things being equal, due to substitution bias, Laspeyres price
index tends to be too high as a cost-of-living index. Paasche price
index tends to be too low as a cost-of-living index.

11i.e. Laspeyres price index does not correct for substitution bias.
12and understate decreases
13i.e. Paasche price index over-corrects substitution bias.
14and overstate decreases



Price Index

Price Indices
Consider a basket of 2 goods: A and B. Let t0 = 1 be the base period.

Fisher price index

PF
1,t =

√
PL

1,t × PP
1,t

Chained Fisher price index

PC
1,t = PF

1,2 × PF
2,3 × . . .× PF

t−1,t =
t∏

s=2

PF
s−1,s



Price Index

Compared with Laspeyres and Paasche price indices,

Fisher price index better adjusts for substitution bias and is thus a
better cost-of-living index.

Chained Fisher price index, in addition, better adjusts for changing
technology and consumer taste, which leads to new inventions and
obsolete goods.

I Laspeyres and Paasche price indices need to periodically update their
base period in order to keep up with changes in the consumption
basket.



Adjusting for Quality Change

Improvements in the quality of goods and services, which increase
welfare, are often unobserved or poorly measured.

Due to the failure of capturing quality improvement, price indices tend
to overstate increases15 in the cost of living.

I This is true for all afore-mentioned price indices.

National Statistics Bureaus typically try to make some adjustment for
quality changes, but it is hard to do.

15and understate decreases



Adjusting for Quality Change

Heart Treatment
How expensive is to treat a Heart attack? (Cutler et al. (1998)).

I mid-1980’s: $12,000.
I late-1990’s: $20,000.

Would you say there was a 66% (=20,000/12,000-1) raise in price?

Let’s take a look at life expectancy after treatment (and controlling
for other variables):

I mid-1980’s: 5 years after heart attack.
I late-1990’s: 6 years after heart attack.

Who much is one year of life worth to you?



CPI

The consumer price index (CPI) is a measure of the overall cost of
the goods and services bought by a typical consumer.

I The CPI is intended to monitor changes in the cost of living over time.

How the CPI is produced:

1 Fix the basket

F In the U.S., CPI is produced by the Bureau of Labor Statistics (BLS).
BLS surveys about 7,000 families about their spending habits, from
which it determines the composition of a typical consumer’s “shopping
basket.”

2 Find the prices

F BLS records the prices of about 80,000 items each month.

3 Compute the basket’s cost

http://www.bls.gov/cpi/home.htm


The CPI Basket

BLS classifies all expenditure items into more than 200 categories, arranged
into eight major groups:

Food and beverages: cereal, milk, chicken, full service meals
Housing: rent, owners’ equivalent rent, bedroom furniture
Apparel: shirts, sweaters, dresses, jewelry
Transportation: new vehicles, airline fares, gas, car insurance
Medical care: drugs, doctor’s visit, hospital services
Recreation: TV, toys, concerts, sports equipment
Education and communication: college tuition, phone services,
computer accessories
Other goods and services



The CPI Basket

U.S. CPI Basket (2013). For more detailed categories and weights, see here.

http://www.bls.gov/cpi/cpiri_2015.pdf


CPI

The main CPI produced by the BLS is a Laspeyres-type price index
that measures how much it costs to buy a fixed basket of goods and
services over time.

I The Consumer Price Index for All Urban Consumers (CPI-U)

The BLS also publishes a chained CPI:

I The Chained Consumer Price Index for All Urban Consumers
(C-CPI-U)16

Both are on a 100-scale (= 100 in the base period).

16Before 2015, C-CPI-U was calculated as a chained Fisher price index. Starting 2015,
BLS calculates a chained “Constant Elasticity of Substitution (CES)” price index, which
aims to better account for substitution behavior by consumers. For more detail, see here.

http://data.bls.gov/cgi-bin/surveymost?cu
http://data.bls.gov/cgi-bin/surveymost?su
http://www.bls.gov/opub/hom/pdf/homch17.pdf


CPI
CPI basket: chicken and beef. Let t = 1 be the base period.

beef chicken

price quantity price quantity

t = 1 $4 10 lbs $4 20 lbs
t = 2 $5 10 lbs $5 20 lbs
t = 3 $9 5 lbs $6 25 lbs

CPI: 100, 125, 175

Chained CPIa: 100, 125, 168.63

aUsing chained Fisher formula:
I PL

1,2 = 1.25,PL
2,3 = 1.40,PP

1,2 = 1.25,PP
2,3 = 1.30

I PF
1,2 = 1.25,PF

2,3 = 1.3491,PC
1,2 = 1.25,PC

1,3 = 1.6863



CPI



BLS CPI Release
Schedule



BLS CPI Release



Real GDP

If we want to know output growth over time, can we look at GDP?

I Problem in comparing GDP over time: prices are not held constant.
I GDP = total spending on goods and services. GDP ↑ means:

1 The economy is producing a larger output of goods and services, or
2 Goods and services are being sold at higher prices.

I need a way to separate the price changes from the quantity changes.

Real GDP is a measure of the quantity of output.

I The calculation of real GDP aims to remove price changes from GDP.



Fixed-weight Real GDP

The U.S. Bureau of Economic Analysis (BEA) changed its way of
calculating real GDP in 1996.

The following slides show the construction of fixed-weight real
GDP, also called constant price GDP, which is how the BEA
calculated real GDP before 1996.

The fixed-weight real GDP values output using the prices of a base
year.

To distinguish from real GDP, we call GDP that values output using
current prices nominal GDP.

https://www.bea.gov/index.htm
























Quantity Index

Quantity Indices
Consider an economy of 2 goods: A and B. Let t0 = 1 be the base period.

Laspeyres quantity index

QL
1,t =

pA
1 q

A
t + pB

1 q
B
t

pA
1 q

A
1 + pB

1 q
B
1

I Use base period prices as weight

Paasche quantity index

QP
1,t =

pA
t q

A
t + pB

t q
B
t

pA
t q

A
1 + pB

t q
B
1

I Use current period prices as weight



Quantity Index

Quantity Indices
Fisher quantity index

QF
1,t =

√
QL

1,t ×QP
1,t

Chained Fisher quantity index

QC
1,t = QF

1,2 ×QF
2,3 × . . .×QF

t−1,t =
t∏

s=2

QF
s−1,s



Chain-weighted Real GDP

Since 1996, the BEA has been calculating chain-weighted real
GDP.

Fixed-weight real GDP = Nominal GDP of base year × Laspeyres
quantity index

I i.e., RGDPfixed
t = GDPt0 ×QL

t0,t

Chain-weighted real GDP = Nominal GDP of base year × Chained
Fisher quantity index

I i.e., RGDPchain
t = GDPt0 ×QC

t0,t



Example

Year 1 Year 2
Quantity Price Quantity Price

Computers 20 $1,000 25 $1,500
Bread 10,000 $1.00 12,000 $1.10

Nominal GDP – yr 1: $30,000, yr 2: $50,700

Real GDP (fixed-weight, yr 1 base) – yr 1: $30,000, yr 2: $37,000

Real GDP (fixed-weight, yr 2 base) – yr 1: $41,000, yr 2: $50,700

GDP deflator (fixed-weight, yr 1 base) – yr 1: 100, yr 2: 137.03

GDP deflator (fixed-weight, yr 2 base) – yr 1: 73.17, yr 2: 100



Example

Year 1 Year 2
Quantity Price Quantity Price

Computers 20 $1,000 25 $1,500
Bread 10,000 $1.00 12,000 $1.10

QL
1,2 = 1.2333,QP

1,2 = 1.2367,QC
1,2 = QF

1,2 = 1.23496

Real GDP (chain-weight, yr 1 base) – yr 1: $30,000, yr 2: $37,048.80

Real GDP (chain-weight, yr 2 base) – yr 1: $41,053.96, yr 2: $50,700

GDP deflator (chain-weight, yr 1 base) – yr 1: 100, yr 2: 136.85

GDP deflator (chain-weight, yr 2 base) – yr 1: 73.07, yr 2: 100



Real GDP

From 1947 to 2015, U.S. nominal GDP has increased by 7215%.
Real GDP (chain-weighted) has increased by 845%.



GDP Deflator vs. CPI

GDP Deflator based on chain-weighted real GDP



BEA GDP Release
Schedule



BEA GDP Release





Ireland and its 26 Percent Growth
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Ireland and its 26 Percent Growth

Ireland has a small open economy dominated by foreign direct
investment — particularly from U.S. technology and pharmaceutical
companies.

Attraction to multinational enterprises (MNEs): 12.5% corporate tax
rate + new knowledge box tax incentive of 6.25% on IP-derived
income.

https://www2.deloitte.com/ie/en/pages/tax/articles/knowledge-development-box-ireland.html


Ireland and its 26 Percent Growth

IP Transfer

I Transfer of IP by MNEs to their affiliates in Ireland, often done through
artificially low transfer pricing.

I Sales generated from the use of IP now contribute to Irish GDP.

Corporate inversion: a process through which MNEs, mostly U.S.
firms, become Irish through merger with Irish firms.

I Medtronic’s merger with Covidien ($48 billion)
I Allergan’s merger with Actavis ($70 billion)
I Pfizer’s attempted merger with Allergan ($160 billion, called off)



Ireland and its 26 Percent Growth



Ireland and its 26 Percent Growth

The modern framework of GDP accounting was first developed in the
1930s by the U.S. department of commerce under Simon Kuznets, and
is thus a product of the “manufacturing age,” where production was
mainly done through physical capital, land, and labor.

Ireland’s example highlight, among other things, the challenges that
the rise of the service sector, the globalization of value chains, and the
increasing importance of intellectual property in production have posed
for national GDP accounting.

https://en.wikipedia.org/wiki/Simon_Kuznets


Ireland and its 26 Percent Growth

Instead of GDP, (disposable) personal income tells perhaps a better
story of the economic growth that Irish residents actually experience.

I Real disposable income grew by 4.6% in Ireland in 2015.

I Irish GDP per capita is 24% above the OECD average. Irish household
disposable income per capita is 22% points below the OECD average.



PCEPI

The Personal Consumption Expenditure Price Index (PCEPI),
also referred to as the PCE deflator, is a price index based on the
consumption (C) component of GDP.

In the U.S., PCEPI is published by the BEA and is a chained Fisher
price index.

I Basket: g&s included in the C component of GDP.
I Because PCEPI is a chained index, the basket is continuously updated,

reflecting changing consumption patterns.



PCEPI vs. CPI
CPI is based on household surveys. PCEPI is based on retail-sales data
used to calculate the consumption component of GDP.

I Household surveys could be less reliable.

PCEPI includes a broader range of expenditures than CPI: CPI
captures what households spend out-of-pocket for a common basket of
goods and services. PCEPI includes all goods and services purchased
by households either directly or indirectly.

I CPI includes only healthcare expenses paid out of pocket by consumers.
PCEPI includes healthcare expenses paid for by government and
employer-provided insurance.

I Housing service (shelter) accounts for a larger share in the CPI. This is
because the larger scope of goods in the PCEPI dilutes the importance
of housing service, while in household surveys, housing service is
typically one of the most important expenditures, giving that category
more weight in the CPI.



PCEPI vs. CPI



PCEPI vs. CPI



PPI

The Producer Price Index (PPI) is a price index that measures the
prices received by producers.

I Constructed using selling prices reported by firms.
I Does not represent prices at the consumer level
I Focuses on the whole output of domestic producers, including

intermediate goods and capital goods17.
I U.S. PPI is produced by the BLS and is a Laspeyres index18.

17Capital goods are final goods used as investment.
18Currently, the U.S. PPI does not cover all sectors. It covers 100% of mining and

manufacturing, and about 70% of services, and 34% of construction.



PPI vs. CPI

PPI is based on prices received by producers. CPI is based on prices
paid out-of-pocket by consumers. Hence sales taxes are included in
CPI but not PPI.

CPI includes imports. PPI does not. PPI includes exports. CPI does
not.

CPI includes owner-occupied housing. PPI does not.

PPI includes government purchases. CPI does not.



PPI vs. CPI



Inflation

Inflation: increase in the general price level of an economy

Deflation: decrease in the general price level of an economy

Inflation rate (π): percentage increase in the price level from the
previous period

πt =

(
Pt

Pt−1
− 1
)
× 100%

, where Pt is a price index.

I π > 0 : inflation
I π < 0 : deflation



Inflation

Inflation rate can be measured using different price indices:

I CPI
I PCEPI
I PPI
I GDP Deflator

The CPI inflation rate is the most well-known and widely-used.



Inflation



Inflation



Core Inflation

Because food and energy prices tend to be volatile, we often subtract
them from the overall index in order to see the more stable long term
trend in prices. The resulting inflation rate measure is called core
inflation rate.

I The normal/non-core inflation rate is also called headline inflation
rate.

The U.S. Federal Reserve uses core PCEPI inflation as its primary
inflation measure.



Core Inflation



Core Inflation

















U.S. Box Office Domestic Sales



U.S. Box Office Domestic Sales: Adjusted for Inflation
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