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A global vision

* The objective of the study of macroeconomics is the behavior of
the economy as a whole.

* Topics addressed by macroeconomics:

o Fluctuations in production and employment.
o Variations in price levels: inflation.

> Economic growth.

o International trade.
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A global vision

. The whole is more than the sum of the parts.

. Paradox of thrift:

0 When families and firms are worried about the possibility of hard
economic times ahead, they prepare by cutting back on spending.

0 This reduction in spending depresses the economy, as consumers spend
less and firms react by laying off workers.

o As a result, families and firms may end up worse off than if they had not
tried to act responsibly by cutting spending.
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Macroeconomics: the big picture

1930
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Macroeconomics: the big picture

The economy is self-regulating: 1930
Problems such as
unemployment are solved

without government help.

Invisible hand.
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Macroeconomics: the big picture

* ¢
The economy is self-regulating: 1330 Keynesian economics:
Problems such as Great Economic slumps are caused by
without government help.
1929

Invisible hand.
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Macroeconomics: the big picture

How does the government intervene?

c Monetary policy: variations in the guantity of money to change the
interest rate and affect overall spending.

o Fiscal policy: variations in government spending and taxes to affect
overall spending.

o Subsidies.
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The business cycle

* A business cycle is the short-run alternation between recessions
and expansions.
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The business cycle

Employment
or production

Year

Source: Krugman and Wells (2023)
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The business cycle

Employment
or production
\
Recession or
contraction: periods of
economic downturn.
Production and
employment decline. |
-’/ -/ Year
Recession Recession

Source: Krugman and Wells (2023)
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The business cycle

Employment
or production

Recession or
contraction: periods of
economic downturn.
Output and
employment falls.

Source: Krugman and Wells (2023)
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Recession  Expansion

Recession

Year

Expansion or recoveries:
Periods of economic
upturn.

Output and employment
rise.
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The business cycle

Employment . .
or production EXpanSIon or recoveries.
Periods of economic
\
upturn.
Recession or Output and employment
contraction: periods of rise.
economic downturn.
Output and
employment falls. Business- .
cycle Point where
troughs recession turns
into expansion.

I —— Year

Source: Krugman and Wells (2023) Recession  Expansion  Recession
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The business cycle

Emol Point where
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peaks upturn.
Recession or Output and employment
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economic downturn.
Output and
employment falls. f;’é;”ess' Doint where
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I —— Year

Source: Krugman and Wells (2023) Recession  Expansion  Recession
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The business cycle

Produccion

Source: Dornbusch, Fischer and Startz (2015).
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Recessions: global comparison
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Recessions: global comparison

Global Comparison: Slumps Across the Atlantic, 2007-2020

Unemployment
rate

13%

12

Source: Krugman and Wells (2023)

Data from: Federal Reserve Bank of St. Louis.
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Recessions: global comparison
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Recessions: global comparison
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Outline

2. Gross Domestic Product (GDP).
 Real GDP and nominal GDP: consumer price index and inflation.
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Measuring the economy

The world's largest economies over
time
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Measuring the economy

The world's largest economies over

time
Countries with the largest GDP in 1992, 2010
and 2028
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Measuring the economy

* GDP is the most important and common way to estimate the size
of the economy.

* GDP measures the value of a country's output.
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Measuring the economy

* Almost all countries have a system of national accounts.

* National accounts track the flows of money between different sectors

of the economy.
¢ Income accounts.

. Product accounts.

* National accounts are used to calculate the total market value of goods
and services produced in the economy.
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National accounts

* National accounts owe their creation to the Great Depression.
Before that, only scattered statistics existed: railroad carloads,
stock prices and incomplete indices of industrial production.

* Simon Kuznets developed the system of national accounts in 1937.

e He won the Nobel Prize in Economics for this work.
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National accounts

Prof. David A. Sdnchez-Paez

Money flows that involve spending on goods and services:

Government purchase of goods and services: total expenditures on goods
and services by federal, state and local governments.

Consumer spending: household spending on goods and services.

Investment spending: spending on productive physical capital and on
changes to inventories.

Rest of the world: goods and services sold to other countries (exports) and
purchased from other countries (imports).
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Gross Domestic Product (GDP)

Prof. David A. Sdnchez-Paez

Gross Domestic Product or GDP is the total value of all final goods
and services produced in the economy during a given year.
o |t does not include intermediate goods and services.

Final goods and services are sold to the final, or end, user.

Intermediate goods: are inputs to produce final goods.
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Gross Domestic Product (GDP)

e What does GDP tell us?

* Size of the economy.
* Comparison of economic performance from year to year.
 Comparison of economic performance from country to country.

* Aggregate spending: the sum of consumer spending, investment
spending, government purchases of goods and services, and export
minus imports.
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Gross Domestic Product (GDP)

* GDP can be measured in 3 ways:

1. Value of production of final goods and services: adding up the value
of all final goods and services produced in the economy.
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Gross Domestic Product (GDP)

Iron producer |Steel producer |Engine Factor income
producer

Sales 4,200 9,000 21,500

Intermediate goods O 4,200 9,000

Wages 2,000 3,700 10,000 15,700
Interest payments 1,000 600 1,000 2,600
Rent 200 300 500 1,000
Profit 1,000 200 1,000 2,200
Total expenditure 4,200 9,000 21,500

Value added 4,200 4,800 12,500
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Gross Domestic Product (GDP)

Iron producer |Steel producer |Engine Factor income
producer

Sales 4,200 9 000 21 500

Intermediate goods O 4 200 9 000

Wages 2,000 3,700 10,000 15,700
Interest payments 1,000 600 1,000 2,600

Rent 200 300 500 1,000

Profit 1,000 200 1,000 2,200

Total expenditure 4,200 9,000 21,500

Value added 4,200 4,800 12,500

Value added = 4,200 = 4,800 = 12,500 =

Sales — 4,200-0 9,000-4,200 21,500-9,000 21,500

e Intermediate costs




Gross Domestic Product (GDP)

* GDP can be measured in 3 ways:

1. Value of production of final goods and services: adding up the value
of all final goods and services produced in the economy.

2. Factor income earned from firms: adding up total income earned
in the economy.
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Gross Domestic Product (GDP)

Iron producer |Steel producer | Engine Factor income
producer

Sales 4,200 9,000 21,500

Intermediate goods O 4,200 9,000

Wages 2,000 3,700 10,000 15,700
Interest payments 1,000 600 1,000 2,600
Rent 200 300 500 1,000
Profit 1,000 200 1,000 2,200
Total expenditure 4,200 9,000 21,500 '

Value added 4,200 4,800 12,500 21,500

Prof. David A. Sanchez-Paez

MACROECONOMIC AGGREGATES




Gross Domestic Product (GDP)

* GDP can be measured in 3 ways:

1. Value of production of final goods and services: adding up the value of all
final goods and services produced in the economy.

2. Factor income earned from firms: adding up total income earned in
the economy.

3. Aggregate spending: adding up aggregate spending on domestically
produced final goods and services.
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Gross Domestic Product (GDP)

Iron producer |Steel producer | Engine Factor income
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Gross Domestic Product (GDP)
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Gross Domestic Product (GDP)

-
producer

Sales 4,200 9,000 21 500

Intermediate goods \ 4,200 9 000

Wages 2,000 3,700 10,000 15,700

Interest payments 1,000 600 1,000 2,600

Rent 200 300 500 1,000

Profit 1,000 200 1,000 2,200

Total expenditure 4,200 9,000 21,500

Value added 4,200 4,800 12,500

Aggregate spending 4,200-4,200 9,000-9,000 21,500
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Gross Domestic Product (GDP)

-
producer

Sales 4,200 9,000 21 500

Intermediate goods \ 4,200 9 000

Wages 2,000 3,700 10,000 15,700

Interest payments 1,000 600 1,000 2,600

Rent 200 300 500 1,000

Profit 1,000 200 1,000 2,200

Total expenditure 4,200 9,000 21,500

Value added 4,200 4,800 12,500

Aggregate spending 4,200-4,200 + 9,000-9,000 + 21,500 = 21,500
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Gross Domestic Product (GDP)

* GDP can be measured in 3 ways:

1. Value of production of final goods and services.

———

2. Factor income earned from firms.

=— Why are they equivalent?

3. Aggregate spending.
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Gross Domestic Product (GDP)

* Aggregate spending:

GDP=C+I1+G+X-1IM

(@)

C: consumer spending.

|: investment spending.

o G: government spending.
X: exports.

IM: imports.

(@)

(@)

(@)
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National accounts

* Gross National Product (GNP): total value of income received by
national residents in a given period of time.

* GNP = GDP + NPF

* Net Factor Payments (NFP): income of domestic residents from
foreign earnings, foreign loans and workers' remittances minus
foreign income in the domestic economy.

* In aclosed economy: GDP = GNP,
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National accounts

* Net Domestic Product (NDP): the value of GDP net of the
depreciation of the capital stock.

* NDP = GDP - depreciation

* Depreciation: the systematic reduction in the value of an asset over
its useful life due to wear and tear, obsolescence, or age.

 Domestic Income (DIl): is the sum of labor income and capital
iIncome.

e DI = GDP - indirect tax collection
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Nominal GDP vs. real GDP

* We need to be able to track the aggregate output over time: total quantity of
final goods and services the economy produces.

* Nominal GDP: value of all final goods and services produced in the economy
during a given year, calculated using the prices current in the year in which the
output is produced.

* Real GDP: total value of all final goods and services produced in the economy
during a given year, calculated using the prices of a selected base year.

* Real GDP shows the real growth of the economy.
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Calculation of nominal and real GDP

Year 1 Year 2
Quantity of apples (billions) 2,000 2,200
Price of apple $0.25 $0.30
Quantity of oranges (billions) 1000 1,200
Price of orange $0.50 $0.70

Source: Krugman and Wells (2023)
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Calculation of nominal and real GDP

Nominal GDP in year 1 =
(2,000b x $0.25) + (1,000b x $0.50) = $1,000 billion

Nominal GDP in year 2 =
(2,200b x $0.30) + (1,200b x $0.70) = $1,500 billion
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Calculation of nominal and real GDP

Year 1 Year 2
Quantity of apples (billions) 2,000 2,200
Price of apple $0.25 $0.30
Quantity of oranges (billions) 1,000 1,200
Price of orange $0.50 $0.70
GDP (billions of dollars) $1000 $1500

Source: Krugman and Wells (2023)
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Calculation of nominal and real GDP

First, determine the base year. In this case, we will say it is year 1.

Real GDP in year 1 = nominal GDP = $1,000 billion

Real GDP in year 2 (prices from year 1) =
(2,200b X $0.25) + (1,200 x $0.50) =
$1,150 billion
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Calculation of nominal and real GDP

Year 1 Year2
Quantity of apples (billions) 2,000 Y 2.200
Price of apple $0.25 o $0.30
Quantity of oranges (billions) 1,000 1,200
Price of orange $0.50 $0.70
GDP (billions of dollars) $1000 $1500

Source: Krugman and Wells (2023)
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Calculation of nominal and real GDP

Year 1 Year2
Quantity of apples (billions) 2000 | - 2200
Price of apple $0.25 i $0.30
Quantity of oranges (billions) 1,000 1,200
Price of orange $0.50 $0.70
GDP (billions of dollars) $1.000 $1500

Source: Krugman and Wells (2023)
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Calculation of nominal and real GDP

Year 1 Year2
Quantity of apples (billions) 2000 | - 2200
Price of apple $0.25 i $0.30
Quantity of oranges (billions) 1,000 | 1200
Price of orange $0.50 #T  $0.70
GDP (billions of dollars) $1.000 $1500

Source: Krugman and Wells (2023)
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Calculation of nominal and real GDP.

Year 1 Year2
Quantity of apples (billions) 2,000 | 2200
Price of apple $0.25 i $0.30
Quantity of oranges (billions) 1,000 | 1,200
Price of orange $0.50 | $0.70
GDP (billions of dollars) $1,000 $1,500
Real GDP (billions of year 1 dollars) - $1.000 $1150

Except in the base year, real GDP # nominal GDP.

Source: Krugman and Wells (2023)
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Calculation of nominal and real GDP

Year 1 Year2
Quantity of apples (billions) 2,000 | 2200
Price of apple $0.25 i $0.30
Quantity of oranges (billions) 1,000 | 1,200
Price of orange $0.50 | $0.70
GDP (billions of dollars) $1,000 $1,500
Real GDP (billions of year 1 dollars) - $1.000 $1150
Economic growth = 1150 — 1,000~ _ 15%

110 O O Source: Krugman and Wells (2023)
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Calculation of nominal and real GDP

* Alternatively, the GDP deflator can be used:

GDP
GDP, = —~

* GDP deflator (D): a price index that measures the change in prices
of all goods and services produced in an economy in a given period.
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The miracle of Venezuela... ?

Nominal GDP
(billions of bolivars),
Real GDP (billions
of 1997 bolivars)

VEB1,200,000

1,000,000
800,000 |- Nominal
GDP
600,000 [~

400,000

200,000




Real GDP in Spain
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Real GDP in Spain

Source: World Bank (2024)
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Real GDP in the world

International USS at 2021 prices, adjusted
for differences in living costs between
countries over time and inflation.
countries over time and inflation.

Nodata $0 $10 billion
| | l

$30 billion $100 billion $300 billion $1trillion  $3trillion  $10 trillion Source: Our World in Data (2023)
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GDP per capita

* GDP per capita: GDP divided by the size of the population.

Prof. David A. Sdnchez-Paez

It is interpreted as the average income per person living in a
country.

It is used as a measure of well-being, although it is not as accurate
as it does not consider equity.
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GDP per capita
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GDP per capita (U.S. dollars)
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GDP (constant 2015 USS)
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GDP per capita in Spain

Source: World Bank (2024)




=

GDP per capita in Spal

Thousand

Rodriguez
Zapatero

Gonzalez

($SN STOZ 1ueISUOI) ddD

Source: World Bank (2024)

Prof. David A. S




Thousand
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GDP per capita in Europe
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GDP per capita in the world
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for differences in living costs between
countries over time and inflation.
countries over time and inflation.
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and GNP per capita
Richest Countties....

@ Europe @ N.America @ Asia @ Oceania

Median

GDP GNI Wealth

Rank Per capita, 2025 Per capita, 2024 Per adult, 2024
Luxembourg 0 2 Luxembourg o '

Iceland 9 Denmark € *
Norway ° New Zealand e
us. @ = S switzerland @ €

Macao @ € N0 314
Denmark @ & DL
Qtar @ B 5
Netherlands ) I
Australia @ @ S )
San Marino 0 i3 559603
Austria () L JEAES
sweden @ | DAL
Belgium @ ‘ $57.772
srael @ 0000
Hong Kong ® ¥ ) $56,031
Germany () ®REL
R0 R 2 $54949
IR 21 B $54,163

Australia @ 5&550 ;

R 19 IOl $105,626
South Korea €1 (@1 (115
Japan €) o L0ALE
Qatar €@ P
Finland €0 =REry)
Sweden @) { DEELED

France € | tsrael €@ Z R Source: IMF (2025)

GDP per capita: the total economic activity within the country divided by the population in a single year. GNI per
capita: income accrued to residents instead of what is produced within the country. Median wealth per adult: an
Prof. David A. Sinchez-Paez average resident’s total net worth. Figures rounded. All data in current USD for the year. Includes overseas territories
and special administrative regions. Source: International Monetary Fund, World Bank, UBS Wealth Report




Price indexes and aggregate price level

* Aggregate price level: is a measure of the overall level of prices in
the economy.

* To measure the aggregate price level, the cost of purchasing a
market basket is calculated.

* Market basket: a hypothetical set of goods and services purchased
by a consumetr.
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Price indexes and aggregate price level

* Price index: measures the cost of purchasing a given market basket in
a given year, where that cost is normalized so that it is equal to 100 in

the selected base year.

 |tis the ratio of the current cost of a market basket to the cost in the
base year multiplied by 100:

(Cost of market basket in a given year)

X 100
(Cost of market basket in base year)

Price index in a given year =

Prof. David A. Sanchez-Pdez MACROECONOMIC AGGREGATES



Price indexes and aggregate price level
. Jvearl  |Yer2

Price of oranges 0.20 0.40

Quantity of oranges 200 200

Price of apples 0.60 1.00

Quantity of apples 50 50

Price of lemons 0.25 0.45

Quantity of lemons 100 100

Cost of market basket (200 x 0.20) + (200 x 0.40) +
(50 x 0.60) + (50 x 1.00) +
(100 x 0.25) = (100 x 0.45) =

95.00 175.00
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Price indexes and aggregate price level

* [fyear1isthe base year:

175.00

X = 1.842
95 00 100 = 1.84

Price index in year 2 =

* Prices have risen 84.2%.
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Price indexes and aggregate price level

* Consumer Price Index (CPIl): measures the cost of the market
basket of a typical family.

* |n Spain: Base 2021.
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Consumer Price Index (CPI)

CPI weights as of July 2025

18,5%

01 Alimentos y bebidas

no alcoholicas

Source: INE (2025)
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14,8%

11 Restaurantesy
hoteles

14,4%
07 Transporte
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8,6%

09 Ocio y cultura

05 Muebles,
articulos del

hogar y

articulos para

5,3%!

5; 7% mantenimie...
06 Sanidad corriente de...

7,7%

12 Otros bienes y
servicios

4%

03 Vestido y
calzado

3,3%

08
Comunica...

0
02 Bebid353’8 %

alcoholicas y
tabaco

Ensenanza

77



Source: INE (2025)

Consumer Price Index (CPI)
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Source: INE (2025)

Consumer Price Index (CPI)

Sanchez

Rajoy

Rodriguez
Zapatero
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Price indexes and aggregate price level

* Producer price index (PPIl): measures changes in the prices of
goods and services purchased by producers.

* GDP deflator for a given year is 100 times the ratio of nominal GDP
to real GDP in that year.

 The GDP deflator is also used to measure the aggregate price level.
The price index is often used as a GDP deflator.
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Inflation and CPI

* Inflation rate: percent change in a price index, tipically the
consumer price index.

CPlint2 — CPlin tl

Inflati = X 100
nriation rate CPlin t1
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Inflation and CPI

Source: INE (2025)
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Inflation and CPI

Source: INE (2025)
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Inflation and CPI

Source: INE (2025)
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2025M07
2025M06
2025M05
2025M04
2025M03
2025M02
2025M01
2024M12
2024M11
2024M10
2024M09
2024M08
2024M07

118.777
118.867
118.077
117.997
117.260
117.191
116.733
116.534
116.010
115.726
115.009
115.707

CPlint2 — CPlin tl

X 100

Inflation =

118.777 — 115.660

CPlintl

Inflation =

Inflation = 2.7%

115.660 Cle ey

115.660

X 100



Inflation rate in the world

20%
15%
10%
Lermany
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0%
-5%

| I
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Source: Our World in Data (2023)
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Inflation rate in the European Union

Source: Our World in Data (2023)
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Outline

1.

3. Labor market.
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Unemployment rate

Prof. David A. Sdnchez-Paez

Employment is the number of people currently employed in the
economy, either full-time or part-time.

Unemployment is the number of people who are actively seeking
work but are not currently employed.

Labor force (LF) is equal to the sum of employment and
unemployment.

Labor force participation rate (LFPR): percentage of the population
aged 15 (16) or older that is in the LF.

MACROECONOMIC AGGREGATES




The "different" populations

P = Total population
* W = Working-age
population (15 years

and over)

e LF =Labor force

E = Employed

Source: ILOSTAT (2025)
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Unemployment rate
* LFPR:

LFPR-—LF><1OO
W

* Unemployment rate: percentage of the total number of people in the
LF who are unemployed.

Unemployed workers

Unemployment rate = I x 100
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The "different" populations: Spain

W in Spain: 16 years and older
LFPR = 58.7%

Data: 2024 (million people)

Unemployment rate = 11.3%

Source: INE (2024)
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Unemployment rate in the world
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Unemployment rate in Europe
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Unemployment rate in Spain in context

359
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Source: Our World in Data (2023)
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Unemployment rate in Spain

Encuesta de Poblacidn Activa (EPA), Total, Ambos sexos Source: INE (2025)
28

25

22

19 1

16

Percentage

13 1

Serie: Total, 2025T2
Dato: 10,29
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Unemployment rate in Spain

Encuesta de Poblacion Activa (EPA), Total, Sexo Source: INE (2025)
29

g - A Men .

Women .
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Unemployment rate in Spain

Encuesta de Poblacion Activa (EPA), Total, Sexo Source: INE (2025)
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Youth unemployment rate in Spain

Encuesta de Poblacion Activa (EPA), Edad, Ambos sexos
20

20-24 age group .
25-29 age group .
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Youth unemployment rate in Spain

Encuesta de Poblacidon Activa (EPA), De 20 a 24 anos, Sexo
55
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Youth unemployment rate in Spain

Encuesta de Poblacion Activa (EPA), De 25 a 29 afos, Sexo
41

27 o Men .
33 - Women .

29 +
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Unemployment rate

 The unemployment rate is a good indicator of how easy or difficult
it is to find a job given the current state of the economy.

 The unemployment rate can overstate the true value of
unemployment:

o Even if the labor market is healthy, it takes time to find the right job. (In the
meantime, you are "unemployed").

Prof. David A. Sdnchez-Paez
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The unemployment rate

 The unemployment rate may understate the true value of
unemployment:

o Discouraged workers: non-working people who are capable of working, but
have given up looking for a job given the state of the job market.

o Marginally attached workers: would like to be employed and have looked for
a job in the recent past, but are not currently looking for work (e.g., have
looked for work in the last 12 months, but NOT in the last 4 weeks).

o Underemployed workers: people who are working part-time because they
cannot find full-time jobs.
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Economic growth and unemployment

Unemployment usually increases in recession and decreases in expansion.

Encuesta de Poblacion Activa (EPA), Total, Ambos sexos
26
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18 +

16 -
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Economic growth and unemployment

* Unemployment usually increases in recession and decreases in expansion.

Encuesta de Poblacion Activa (EPA), Total, Ambos sexos
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Economic growth and unemployment

* Unemployment usually increases in recession and decreases in expansion.

Encuesta de Poblacion Activa (EPA), Total, Ambos sexos
26
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18 +

16 -

Financial
Crisis
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Economic growth and unemployment

még‘?':"-a—"ee = 5 < A jobless recovery is a period
rate'(),_;‘;:nrc‘:;itage in which the real GDP growth
B~ s rate is positive but the
3 2 unemployment rate is still
b % 3
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Natural rate of unemployment

* Evenin an economic boom, unemployment is observed.

Natural rate of unemployment: unemployment rate that arises from
the effects of frictional plus structural unemployment.

1. Frictional unemployment is unemployment due to the time workers
spend looking for a job (job search).

o Information scarcity.

o Matching jobs to people takes time.
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Natural rate of unemployment

In times of low Y  and over
unemployment, short-term WI8% N  [ess than
unemployment suggests that 15 to‘ . 5 weeks
unemployment is frictional. .

PIoY 26 weeks 36%

15%

Source: Krugman and Wells (2023).
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Natural rate of unemployment

2. Structural unemployment: more people are seeking jobs in a particular labor
market than there are jobs available at the current wage rate (even at peaks in
the business cycle).

o Minimum wages: wages defined by law above market equilibrium.
o Unions: employers are adverse to union bargaining power.

o Efficiency wages: wages above equilibrium that serve as an incentive to achieve higher
performance.

o Side effects of government policies: unintended effects of unemployment benefits.

o Employee-employer mismatches: due to changes in the economy: qualification.
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Minimum wage

Wage
~ rate Labor supply
Structural
unemployment
A
A |
Minimum
wage
WE .........................
Labor demand
Source: Krugman and Wells (2023) OD OE 05 Quantity of labor
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Natural rate of unemployment

* Thereis a relationship between natural unemployment and observed
unemployment:

Natural Unemployment =
Frictional Unemployment + Structural Unemployment

Actual unemployment =
Natural unemployment + Cyclical unemployment

* Cyclical unemployment: unemployment caused by downturns in the
business cycle.
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Natural rate of unemployment

* We need estimates of the natural rate of unemployment for both
forecasting and policy analysis.

* What causes it to change?

o Changes in the characteristics of the labor force: Demographic changes.

o Changes in labor market institutions: Unions, temporary employment agencies, and
new technologies.

o Changes in government policies: Job training programs.
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Natural rate of unemployment
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Labor market and inflation

* Real wage is the wage rate divided by the price level.

* Real income is income divided by the price level.
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Source: Krugman and Wells (2022)
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Labor market and inflation

* The interest rate on a loan is the price, calculated as a percentage
of the amount borrowed, that a lender charges a borrower for the
use of his savings for one year.

> The nominal interest rate is the interest rate expressed in monetary terms.

o The real interest rate is the nominal interest rate minus the inflation rate.
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Mandatory readings

* Krugman, P. and Wells, R. (2023). Essentials of Economics. MacMillan
Learning. 6th edition.

* Chapter 12: Macroeconomics: The big picture.

* Chapter 13: GDP and the CPI: Tracking the macroeconomy.

* Chapter 14: Unemployment and inflation.
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