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» How do economists think? At least, macroeconomists.

For the interested: “The Macroeconomist as Scientist and Engineer” by N. Mankiw

» History for the fun of it.

» The basics of systematic economic thinking are the learning goals.

» “Why are some countries richer than others?”
P Exploration of the question and the first substantial answer.
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https://www.aeaweb.org/articles?id=10.1257/jep.20.4.29

Economic thinking
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We want to change the world. Dow Jones Industrial Average
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https://www.federalreservehistory.org/essays/stock-market-crash-of-1929

Economic thinking
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Behind these numbers are real lives.
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https://fraser.stlouisfed.org/title/national-income-1929-1932-971

Economic thinking

» We want to change the world.

» But the world is complex.

Two models of the planet earth serve two different purposes.
Both are correct; both are wrong.
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Economic thinking

» We want to change the world.
» But the world is complex.
» So is the economy.
» How do macroeconomics help?
» Economic policy aims:
“high employment, stable prices, and rapid growth”
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Social Progress Index

BASIC NEEDS FOUNDATIONS OF WELLBEING OPPORTUNITY

® Nutrition & Medical Care Basic Education Rights & Voice
Do people have enough food to eat & Do people have access to an educational Are people’s rights as individuals
receive basic medical care? foundation? protected?

® Water & Sanitation Information & Communications Freedom & Choice
Can people drink water & keep themselves Can people freely access ideas & Are people free to make their own life
clean without getting sick? information from anywhere in the world? choices?

® Housing Health Inclusive Society
Do people have adequate housing with Do people live long & healthy lives? Is no one excluded from the opportunity to
basic utilities? be a contributing member of society?

® Safety Environmental Quality Advanced Education
Do people feel safe? Does the environment support societal Do people have access to the world's

well-being? most advanced knowledge?

“The Empirics of Social Progress” by Fehder, Porter, and Stern (2018)
Social Progress Index Webpage
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https://www.aeaweb.org/articles?id=10.1257/pandp.20181036
https://www.socialprogress.org/social-progress-index

GDP vs Social Progress Index
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How well does your country provide for its citizens? (The Economist)
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https://www.economist.com/graphic-detail/2023/05/24/how-well-does-your-country-provide-for-its-citizens

Economic Thinking

» We want to change the world.
» But the world is complex.

P> So is the economy.
» How do macroeconomics help?

» Economic policy aims:

“high employment, stable prices, and rapid growth”

» We need to communicate how to choose the best option.
Systematic thinking.

What are the given conditions?

How do we interpret those conditions?
Then, let's choose this!

» But at what cost? Trade-offs.
» Clear assumptions and mechanisms.
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“Why are some countries ric

Robert E. Lucas Jr. (1937-2023)

“Once you start thinking about [economic] growth,
it is hard to think about anything else.”

For the interested:

+“Learning from Lucas” by Thomas J. Sargent

*“Nobel Laureate Robert E. Lucas, Jr.: Architect of Modern
Macroeconomics” by V. V. Chari
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https://www.tandfonline.com/doi/full/10.1080/1350178X.2021.1993307
https://www.aeaweb.org/articles?id=10.1257/jep.12.1.171
https://www.aeaweb.org/articles?id=10.1257/jep.12.1.171

Real GDP: Turkey

3 T T T T T T T

Real GDP (2021 prices in trillion USD)

0 | | | | | | |
1950 1960 1970 1980 1990 2000 2010 2020

Year

% Bilkent University Mahmut S. Ipek 4/

Department of Economics Solow Model



Real GDP: Turkey vs. Luxembourg
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Real GDP: Selected countries
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Real GDP per capita: Selected countries
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Real GDP: Turkey vs. Korea
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Real GDP: Turkey vs. Korea
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Real GDP per capita: Turkey vs. Korea
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Real GDP per capita: Turkey vs. Lithuania
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“Why are some countries richer than others?”

Robert M. Solow (1924-2023)

“A Contribution to the Theory of Economic Growth"

The Quarterly Journal of Economics,
Vol. 70, No. 1 (Feb. 1956), pp. 65-94

For the interested:
+“Robert Solow: An Affectionate Portrait” by Paul A. Samuelson
* Interview with Robert Solow by Douglas Clement (Fed Minneapolis)
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https://www.aeaweb.org/articles?id=10.1257/jep.3.3.91
http://piketty.pse.ens.fr/les/Solow1956.pdf
https://www.aeaweb.org/articles?id=10.1257/jep.3.3.91
https://www.minneapolisfed.org/article/2002/interview-with-robert-solow?

Solow Model

Robert M. Solow:

“All theory depends on assumptions which are not quite true. That is what makes it
theory. The art of successful theorizing is to make the inevitable simplifying assumptions in
such a way that the final results are not very sensitive. A ‘crucial’ assumption is one on which
the conclusions do depend sensitively, and it is important that crucial assumptions be
reasonably realistic. When the results of a theory seem to flow specifically from a special
crucial assumption, then if the assumption is dubious, the results are suspect.”

<<
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The Solow Model: In Words

Output is produced using capital and labor (factors of production),
A constant fraction of output is saved and invested in capital.
Capital depreciates over time.

Labor force size changes.

Productivity improves over time.

vVvyVvyVvyYyvyy

These forces determine how output per worker evolves.

<<
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The Solow Growth Model

Production: Y; = F(A¢, Ke, L¢)
Savings: sY; = I;
Investment and Depreciation: Kiy1 = Ke+1t—0K;
Labor force change: Li41 = L¢+nly
Productivity improvement: Ayy1 = Ar+aA;

Output per worker* evolution: y;11 = G(yt,s,6,n, a)

= Give me the initial conditions (Ag, Ko, Lo), and the parameters (s, 4, n, a); | will tell you
what happens over time.
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The Solow Growth Model

Production: Y; = F(A¢, Ke, L¢)
Savings: sY; = I;
Investment and Depreciation: Kiy1 = Ke+1t—0K;
Labor force change: Li41 = L¢+nly
Productivity improvement: Ayy1 = Ar+aA;

Output per worker* evolution: y;11 = G(yt,s,6,n, a)

= Give me the initial conditions (Ag, Ko, Lo), and the parameters (s, 4, n, a); | will tell you

what happens over time.
*Another simplification
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Output per person

GDP per capita
GDP per capita is a country's gross domestic product® divided by its population. This data is adjusted for
inflation and differences in living costs between countries.

$80,000
United States
$70,000
Germany
$60,000
$50,000
Japan
-
$40,000
Turkey
$30,000
China
$20,000 Mexico
$10,000
$0
1990 1995 2000 2005 2010 2015 2020 2024
Data source: Eurostat, OECD, IMF, and World Bank (2026) OurWorldinData.org/economic-growth | CC BY

Note: This data is expressed in international-$? at 2021 prices.
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Output per worker

GDP per employed person, 1991 to 2024

Gross domestic product (GDP) divided by the total number of people employed in the economy. This data is
adjusted for inflation and differences in living costs between countries.
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Data source: World Bank staff estimates, via World Bank (2026) OurWorldinData.org/economic-growth | CC BY

Note: This data is expressed in international-$* at 2021 prices.
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The Solow Growth Model

» Output is produced using capital and labor (factors of production), enhanced by
productivity. Production: Yy = F(A¢, K¢, L)

» A constant fraction of output is saved and invested in capital. Savings: sY;: = I;

» Capital depreciates over time. Investment and Depreciation: Kyy1 = Ki+1i—0K:

» Labor force size changes. Labor force change: Ly11 = L¢+nL;

» Productivity improves over time. Productivity improvement: A;;1 = A+aA;

» These forces determine how output per worker evolves.

Output per worker evolution: y;11 = G(yt,s,5, n, a) where y; = Y/ L;
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The Solow Growth Model

Production: Y; = F(A¢, Ke, Lt)
Savings: sY; = I;
Investment and Depreciation: Kiy1 = Ke+1t—0K;
Labor force change: Ly41 = Li+nly
Productivity improvement: Ay;y1 = As+aA;

Output per worker evolution: y;11 = G(yt,s,0,n, a)
where y; = Y:/Ls
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A simulation of the basic Solow model
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https://mahmuts.bilkent.edu.tr/solow.html

“Why are some countries richer than others?”

» Solow model: “Productivity”
P> not a head start
» not donations from large countries
P not a small population
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steady state (noun)

a condition of a process that does not change in time.

Source: Merriam—Webster Dictionary

&

P It is about the net change of some variable:

. AoF(Ke, Le) 1
a Let

» Abstract term. Higher # better for some variables:
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Production function

Yt = F(At, Kt, Lt, Ht)

Y:: production,
K:: capital,
L;: labor,

At: productivity,

vvyyvyyy

H;: human capital
Alternative forms:
Ye=AKELE® 0<a<1
Ye = KE(AeLe)t ™™
Ye = AcK®
Y = AcKE (HeLe) %)

<
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The Solow Growth Model (No Productivity Growth)

Production:
Savings:
Capital accumulation:

Labor force growth:

Output per worker evolution:

Ye = KiLE®

sYe = It

Ker1 = (1= 0)Ke+ It
Leyr=(14n)L;

Yt+1 = G(ytv S, 5' n)

Steady state level of output per worker:

&

yo= <5+n>
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Production:

Savings:

Capital accumulation:
Labor force growth:
Productivity growth:

Output per worker evolution:

The Solow Growth Model (With Productivity Growth)

Y = KM(AeL )
sYy = Iy

Kiv1 = (1—-0)Ke+ It
Livi = (14 n)L;
Ari1 = (14 a)A;
Yer1 = G(yt,5,0,n,a)

Steady state level of output per effective worker:

e s =
y o= d+n+a

Yi

where y; = W
tLlt
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