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Preface

Over many years, at different points in time, the three of us taught one of the core macroeconomics
courses at the Harvard Kennedy School’s Masters in Public Administration, in the International Devel-
opment (MPA-ID) program. Initially, this was Andrés (the Chilean), who left to become Michelle
Bachelet’s Finance Minister during her first presidential term. Then came Federico (the Argentine),
who left for public service in Argentina, eventually becoming the Governor of its Central Bank. Last
was Filipe (the Brazilian), until he left and became Vice Dean at the School of Advanced International
Studies (SAIS) at Johns Hopkins.

The MPA-ID is a program that teaches graduate-level economics, but for students with a (very)
heavy policy bent. From the start, the macro course required tailor-made notes, trying to go over
advanced macroeconomic theory with the requisite level of rigor, but translating it directly for an
audience interested in the policy implications, and not in macro theory per se. Over the years, the
three of us shared our class notes, each adding our specific view to the topics at hand. Throughout the
process we received enthusiastic feedback from students who kept urging us to turn those notes into
abook.

This is it. We like to think that the end result of this process is an agile text — an ‘Easy Guide’ -
focused on what we believe are the main tools in macroeconomics, with a direct application to what
we believe are the main policy topics in macroeconomics. For this reason, we do not pretend to offer
an encyclopedic approach (for this you may consult other texts such as Ljungqvist and Sargent (2018),
Acemoglu (2009), or the by now classic Blanchard and Fischer (1989)) but a more ‘curated’ one, where
we have selected the main issues that we believe any policy-oriented macroeconomic student should
grasp.

The book does not shy away from technical inputs, but nor does it focus on them or make them
the objective. For instance, we talk about the overlapping generations model, one of the key tools in
macroeconomic analysis, but we do so because we are interested in seeing the impact of different
pension systems on capital accumulation. In other words, the objective is understanding real-world
problems that policymakers in macroeconomics face all the time, and developing a way of think-
ing that helps students think through these (and many other) problems. Students need to learn the
tools, because they allow them to think systematically about dynamic policy problems. As befits an
easy/introductory guide, we have complemented each chapter with a selection of further readings for
those that want to go deeper in any specific topic.

We are excited to share this material with our colleagues around the world. We believe it can
be useful for an advanced course in macroeconomics at the graduate level, or for a core course
in macroeconomics at a master level. We have tried to get to the point on every issue, though
we have also shared different perspectives and opened the window to current debates in the dif-
ferent fields of macroeconomics. Students and teachers will also find additional material on a



PREFACE Xxi

companion website (https://doi.org/10.31389/Isepress.ame) including teaching slides and additional
appendices.
Enjoy,

Filipe Campante, Johns Hopkins University
Federico Sturzenegger, Universidad de San Andrés
Andrés Velasco, London School of Economics


https://doi.org/10.31389/lsepress.ame
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CHAPTER 1

Introduction

Paul Samuelson once stated that “macroeconomics, even with all of our computers and with all of
our information is not an exact science and is incapable of being an exact science”. Perhaps this quote
captures the view that the field of macroeconomics, the study of aggregate behaviour of the economy;,
is full of loose ends and inconsistent statements that make it difficult for economists to agree on
anything.

While there is truth to the fact that there are plenty of disagreements among macroeconomists,
we believe such a negative view is unwarranted. Since the birth of macroeconomics as a discipline in
the 1930s, in spite of all the uncertainties, inconsistencies, and crises, macroeconomic performance
around the world has been strong. More recently, dramatic shocks, such as the Great Financial Crisis
or the Covid pandemic, have been managed - not without cost, but with effective damage control.
There is much to celebrate in the field of macroeconomics.

Macroeconomics was born under the pain of both U.S. and UK’s protracted recession of the
1930s. Until then, economics had dealt with markets, efficiency, trade, and incentives, but it was never
thought that there was place for a large and systematic breakdown of markets. High and persistent
unemployment in the U.S. required a different approach.

The main distinctive feature to be explained was the large disequilibrium in the labour market.
How could it be that a massive number of people wanted to work, but could not find a job? This
led to the idea of the possibility of aggregate demand shortfalls — and thus of the potential role for
government to prop it up, and, in doing so, restore economic normalcy. “Have people dig a hole and
fill them up if necessary” is the oft-quoted phrase by Keynes. In modern economic jargon, increase
aggregate demand to move the equilibrium of the economy to a higher level of output.

Thus, an active approach to fiscal and monetary policy developed, entrusting policy makers with
the role of moderating the business cycle. The relationship was enshrined in the so-called Phillips
curve, a relationship that suggested a stable tradeoff between output and inflation. If so, governments
simply had to choose their preferred spot on that tradeoft.

Then things changed. Higher inflation in the 60s and 70s, challenged the view of a stable tradeoff
between output and inflation. In fact, inflation increased with no gain in output, the age of stagflation
had arrived. What had changed?

The answer had to do with the role of expectations in macroeconomics.'

The stable relationship between output and inflation required static expectations. People did not
expect inflation, then the government found it was in its interest to generate a bit of inflation - but
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2 INTRODUCTION

that meant people were always wrong! As they started anticipating the inflation, then its effect on
employment faded away, and the effectiveness of macro policy had gone stale.

The rational expectations revolution in macroeconomics, initiated in the 1970s, imposed the con-
straint that a good macro model should allow agents in the model to understand it and act accordingly.
This was not only a theoretical purism. It was needed to explain what was actually happening in the
real world. The methodological change took hold very quickly and was embraced by the profession.
As a working assumption, it is a ubiquitous feature of macroeconomics up to today.

Then an additional challenge to the world of active macroeconomic policy came about. In the
early 1980s, some macroeconomists started the “real business cycles” approach: they studied the neo-
classical growth model - that is, a model of optimal capital accumulation - but added to it occa-
sional productivity shocks. The result was a simulated economy that, they argued, resembled on many
dimensions the movements of the business cycle. This was a dramatic finding because it suggested that
business cycles could actually be the result of optimal responses by rational economic agents, thereby
eschewing the need for a stabilising policy response. What is more, active fiscal or monetary policy
were not merely ineffective, as initially argued by the rational expectations view: they could actually
be harmful.

This was the state of the discussion when a group of economists tackled the task of building a
framework that recovered some of the features of the old Keynesian activism, but in a model with fully
rational agents. They modelled price formation and introduced market structures that departed from
a perfectly competitive allocation. They adhered strictly to the assumptions of rational expectations
and optimisation, which had the added advantage of allowing for explicit welfare analyses. Thus, the
New Keynesian approach was built. It also allowed for shocks, of course, and evolved into what is now
known as dynamic stochastic general equilibrium (DSGE) models.

Macroeconomic policymaking evolved along those lines. Nowadays, DSGE models are used by any
respectable central bank. Furthermore, because this type of model provides flexibility in the degree
of price rigidities and market imperfections, it comprises a comprehensive framework nesting the
different views about how individual markets operate, going all the way from the real business cycle
approach to specifications with ample rigidities.

But the bottom line is that macroeconomics speaks with a common language. While differences
in world views and policy preferences remain, having a common framework is a great achievement.
It allows discussions to be framed around the parameters of a model (and whether they match the
empirical evidence) - and such discussions can be more productive than those that swirl around the
philosophical underpinnings of one’s policy orientations.

This book, to a large extent, follows this script, covering the different views — and very importantly,
the tools needed to speak the language of modern macroeconomic policymaking - in what we believe
is an accessible manner. That language is that of dynamic policy problems.

We start with the Neoclassical Growth Model - a framework to think about capital accumula-
tion through the lens of optimal consumption choices — which constitutes the basic grammar of that
language of modern macroeconomics. It also allows us to spend the first half of the book studying
economic growth - arguably the most important issue in macroeconomics, and one that, in recent
decades, has taken up as much attention as the topic of business cycles. The study of growth will take
us through the discussion of factor accumulation, productivity growth, the optimality of both the
capital stock and the growth rate, and empirical work in trying to understand the proximate and fun-
damental causes of growth. In that process, we also develop a second canonical model in modern
macroeconomics: the overlapping generations model. This lets us revisit some of the issues around
capital accumulation and long-run growth, as well as study key policy issues, such as the design of
pension systems.
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We then move to discuss issues of consumption and investment. These are the key macroeconomic
aggregates, of course, and their study allows us to explore the power of the dynamic tools we developed
in the first part of the book. They also let us introduce the role of uncertainty and expectations, as well
as the connections between macroeconomics and finance.

Then, in the second half of the book, we turn to the study of business cycle fluctuations, and what
policy can and should do about it. We start with the real business cycle approach, as it is based on the
neoclassical growth model. Then we turn to the Keynesian approach, starting from the basic IS-LM
model, familiar to anyone with an undergraduate exposure to macroeconomics, but then showing
how its modern version emerged: first, with the challenge of incorporating rational expectations, and
then with the fundamentals of the New Keynesian approach. Only then, we present the canonical New
Keynesian framework.

Once we've covered all this material, we discuss the scope and effectiveness of fiscal policy. We also
go over what optimal fiscal policy would look like, as well as some of the reasons for why in practice it
departs from those prescriptions. We then move to discuss monetary policy: the relationship between
money and prices, the debate on rules vs discretion, and the consensus that arose prior to the 2008
financial crisis and the Great Recession. We then cover the post-crisis development of quantitative
easing, as well as the constraints imposed by the zero lower bound on nominal interest rates. We finish
off by discussing some current topics that have been influencing the thinking of policymakers on the
fiscal and monetary dimensions: secular stagnation, the fiscal theory of the price level, and the role of
asset-price bubbles and how policy should deal with them.

As you can see from this whirlwind tour, the book covers a lot of material. Yet, it has a clear meth-
odological structure. We develop the basic tools in the first part of the book, making clear exactly what
we need at each step. All you need is a basic knowledge of calculus, differential equations, and some
linear algebra - and you can consult the mathematical appendix for the basics on the tools we intro-
duce and use in the book. Throughout, we make sure to introduce the tools not for their own sake, but
in the context of studying policy-relevant issues and helping develop a framework for thinking about
dynamic policy problems. We then study a range of policy issues, using those tools to bring you to
the forefront of macroeconomic policy discussions. At the very end, you will also find two appendices
for those interested in tackling the challenge of running and simulating their own macroeconomic
models.

All in all, Samuelson was right that macroeconomics cannot be an exact science. Still, there is a
heck of a lot to learn, enjoy and discover - and this, we hope, will help you become an informed
participant in exciting macroeconomic policy debates. Enjoy!

Note

! Surprisingly, the answer came from the most unexpected quarter: the study of agricultural markets.
As early as 1960 John Muth was studying the cobweb model, a standard model in agricultural eco-
nomics. In this model the farmers look at the harvest price to decide how much they plant, but then
this provides a supply the following year which is inconsistent with this price. For example a bad
harvest implies a high price, a high price implies lots of planting, a big harvest next year and thus a
low price! The low price motivates less planting, but then the small harvest leads to a high price the
following year! In this model, farmers were systematically wrong, and kept being wrong all the time.
This is nonsense, argued Muth. Not only should they learn, they know the market and they should
plant the equilibrium price, namely the price that induces the amount of planting that implies that
next year that will be the price. There are no cycles, no mistakes, the market equilibrium holds from
day one! Transferred to macroeconomic policy, something similar was happening.
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CHAPTER 2

Growth theory preliminaries

2.1 | Why do we care about growth?

It is hard to put it better than Nobel laureate Robert Lucas did as he mused on the importance
of the study of economic growth for macroeconomists and for anyone interested in economic
development.!

“The diversity across countries in measured per capita income levels is literally too great to
be believed. (...) Rates of growth of real per capita GNP are also diverse, even over sustained
periods. For 1960-80 we observe, for example: India, 1.4% per year; Egypt, 3.4%; South Korea,
7.0%; Japan, 7.1%; the United States, 2.3%; the industrial economies averaged 3.6%. (..) An
Indian will, on average, be twice as well off as his grandfather; a Korean 32 times. (...) I do not
see how one can look at figures like these without seeing them as representing possibilities.
Is there some action a government of India could take that would lead the Indian economy
to grow like Indonesia’s or Egypt’s? If so, what, exactly? If not, what is it about the ‘nature of
India’ that makes it so? The consequences for human welfare involved in questions like these are
simply staggering: Once one starts to think about them, it is hard to think about anything else.’

Lucas Jr. (1988) (emphasis added)

While it is common to think about growth today as being somehow natural, even expected - in fact,
if world growth falls from 3.5 to 3.2%, it is perceived as a big crisis - it is worthwhile to acknowl-
edge that this was not always the case. Pretty much until the end of the 18th century growth was
quite low, if it happened at all. In fact, it was so low that people could not see it during their life-
times. They lived in the same world as their parents and grandparents. For many years it seemed
that growth was actually behind as people contemplated the feats of antiquity without understand-
ing how they could have been accomplished. Then, towards the turn of the 18th century, as shown in
Figure 2.1 something happened that created explosive economic growth as the world had never seen
before. Understanding this transition will be the purpose of Chapter 10. Since then, growth has
become the norm. This is the reason the first half of this book, in fact up to Chapter 10, will deal
with understanding growth. As we proceed we will ask about the determinants of capital accumu-
lation (Chapters 2 through 5, as well as 8 and 9), and discuss the process of technological progress
(Chapter 6). Institutional factors will be addressed in Chapter 7. The growth process raises many inter-
esting questions: should we expect this growth to continue? Should we expect it eventually to decel-
erate? Or, on the contrary, will it accelerate without bound?
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Figure 2.1 The evolution of the world GDP per capita over the years 1-2008
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Figure 2.2 Log GDP per capita of selected countries (1820-2018)
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But the fundamental point of Lucas’s quote is to realise that the mind-boggling differences in
income per capita across countries are to a large extent due to differences in growth rates over time;
and the power of exponential growth means that even relatively small differences in the latter will
build into huge differences in the former. Figures 2.2 and 2.3 make this point. The richest countries
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Figure 2.3 Log GDP per capita of selected countries (1960-2018)
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have been growing steadily over the last two centuries, and some countries have managed to converge
to their income levels. Some of the performances are really stellar. Figure 2.2 shows how South Korea,
with an income level that was 16% of that of the U.S. in 1940, managed to catch up in just a few dec-
ades. Today it’s income is 68.5% compared to the U.S. Likewise, Spain’s income in 1950 was 23% that
of the U.S. Today it is 57%. At the same time other countries lagged. Argentina for example dropped
from an income level that was 57% of U.S. income at the turn of the century to 33.5% today.

Figure 2.3 shows some diversity during recent times. The spectacular performances of Botswana,
Singapore or, more recently, of China and India, contrast with the stagnation of Guatemala, Argentina
or Venezuela. In 1960 the income of the average Motswana (as someone from Botswana is called) was
only 6% as rich as the average Venezuelan. In 2018 he or she was 48% richer!

These are crucial reasons why we will spend about the initial half of this book in understanding
growth. But those are not the only reasons! You may be aware that macroeconomists disagree on a lot
of things; however, the issue of economic growth is one where there is much more of a consensus. It is
thus helpful to start off on this relatively more solid footing. Even more importantly, the study of eco-
nomic growth brings to the forefront two key ingredients of essentially all of macroeconomic analysis:
general equilibrium and dynamics. First, understanding the behaviour of an entire economy requires
thinking about how different markets interact and affect one another, which inevitably requires a gen-
era] equilibrium approach. Second, to think seriously about how an economy evolves over time we
must consider how today’s choices affect tomorrow’s — in other words, we must think dynamically! As
such, economic growth is the perfect background upon which to develop the main methodological
tools in macroeconomics: the model of intertemporal optimisation, known as the neoclassical growth
model (NGM for short, also known as the Ramsey model), and the overlapping generations model
(we'll call it the OLG model). A lot of what we will do later, as we explore different macroeconomic
policy issues, will involve applications of these dynamic general-equilibrium tools that we will learn
in the context of studying economic growth.

So, without further delay, to this we turn.
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2.2 | The Kaldor facts

What are the key stylised facts about growth that our models should try to match? That there is growth
in output and capital per worker with relatively stable income shares.

The modern study of economic growth starts in the post-war period and was mostly motivated by the
experience of the developed world. In his classical article (Kaldor 1957), Nicolas Kaldor stated some
basic facts that he observed economic growth seemed to satisfy, at least in those countries. These came
to be known as the Kaldor facts, and the main challenge of growth theory as initially constituted was
to account simultaneously for all these facts. But, what were these Kaldor facts? Here they are:?

Output per worker shows continuous growth, with no tendency to fall.

The capital/output ratio is nearly constant. (But what is capital?)

Capital per worker shows continuous growth (... follows from the other two).

The rate of return on capital is nearly constant (real interest rates are flat).

Labour and capital receive constant shares of total income.

The growth rate of output per worker differs substantially across countries (and over time, we can
add, miracles and disasters).

SR e

Most of these facts have aged well. But not all of them. For example, we now know the constancy of
the interest rate is not so when seen from a big historical sweep. In fact, interest rates have been on a
secular downward trend that can be dated back to the 1300’s (Schmelzing 2019). (Of course rates are
way down now, so the question is how much lower can they go?) We will show you the data in a few
pages.

In addition, in recent years, particularly since the early 1980s, the labour share has fallen signific-
antly in most countries and industries. There is much argument in the literature as to the reasons why
(see Karabarbounis and Neiman (2014) for a discussion on this) and the whole debate about income
distribution trends recently spearheaded by Piketty (2014) has to do with this issue. We will come back
to it shortly.

As it turns out Robert Solow established a simple model (Solow 1956) that became the first work-
ing model of economic growth.?> Solow’s contribution became the foundation of the NGM, and the
backbone of modern growth theory, as it seemed to fit the Kaldor facts. Any study of growth must
start with this model, reviewing what it explains — and, just as crucially, what it fails to explain.*

2.3 | The Solow model

We outline and solve the basic Solow model, introducing the key concepts of the neoclassical
production function, the balanced growth path, transitional dynamics, dynamic inefficiency, and
convergence.

Consider an economy with only two inputs: physical capital, K, and labour, L. The production
function is

Y=F(KL?, 2.1)
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where Y'is the flow of output produced. Assume output is a homogeneous good that can be consumed,
C, or invested, I, to create new units of physical capital.

Let s be the fraction of output that is saved - that is, the saving rate — so that 1 — s is the fraction of
output that is consumed. Note that 0 < s < 1.

Assume that capital depreciates at the constant rate § > 0. The net increase in the stock of physical
capital at a point in time equals gross investment less depreciation:

K=I-6K=s-FK,L,t) - 6K, (2.2)

where a dot over a variable, such as K, denotes differentiation with respect to time. Equation (2.2)
determines the dynamics of K for a given technology and labour force.

Assume the population equals the labour force, L. It grows at a constant, exogenous rate, L/L =
n > 0.° If we normalise the number of people at time 0 to 1, then

L =¢" (2.3)

where L, is labour at time ¢.

If L, is given from (2.3) and technological progress is absent, then (2.2) determines the time paths
of capital, K, and output, Y. Such behaviour depends crucially on the properties of the production
function, F (+). Apparently minor differences in assumptions about F () can generate radically different
theories of economic growth.

2.3.1 | The (neoclassical) production function

For now, neglect technological progress. That is, assume that F(-) is independent of ¢. This assumption
will be relaxed later. Then, the production function (2.1) takes the form
Y = F(K, L). (2.4)

Assume also the following three properties are satisfied. First, for all K > 0 and L > 0, F(-) exhibits
positive and diminishing marginal products with respect to each input:

2
Eso 2Ly
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Second, F (+) exhibits constant returns to scale:
F(AK, ALy = A-F(K,L) forall A > 0.

Third, the marginal product of capital (or labour) approaches infinity as capital (or labour) goes to 0
and approaches 0 as capital (or labour) goes to infinity:
. _OF . OF
lim— = lim— = oo,
K-00K  L-00L
oF . OF _

lim— =1
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These last properties are called Inada conditions.
We will refer to production functions satisfying those three sets of conditions as neoclassical pro-
duction functions.
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The condition of constant returns to scale has the convenient property that output can be
written as

Y=F(K,L)=L-F(K/L1)=L-f(k), (2.5)

where k = K/L is the capital-labour ratio, and the function f(k) is defined to equal F(k, 1). The pro-
duction function can be written as

y=f(k), (2.6)

where y = Y/L is per capita output.
One simple production function that satisfies all of the above and is often thought to provide a
reasonable description of actual economies is the Cobb-Douglas function,

Y = AK*L'7°, 2.7)

where A > 0 is the level of the technology, and « is a constant with 0 < a < 1. The Cobb-Douglas
function can be written as

y = Ak®. (2.8)

Note that f'(k) = Aak*™! > 0, f"(k) = —Aa(l — @)k*% < 0,lim,_,  f'(k) = 0, and lim,_, f'(k) = co.
In short, the Cobb-Douglas specification satisfies the properties of a neoclassical production
function.

2.3.2 | Thelaw of motion of capital

The change in the capital stock over time is given by (2.2). If we divide both sides of this equation by
L, then we get

K/L=s-f(k) — 6k. (2.9)

The right-hand side contains per capita variables only, but the left-hand side does not. We can write
K/L as a function of k by using the fact that
. d(K/L)

k= = K/L — nk, 2.10
o /L—n (2.10)

where n = L/L. If we substitute (2.10) into the expression for K/L then we can rearrange terms to get
k=s-f(ky—(n+6) -k (2.11)

The term 7 + 6 on the right-hand side of (2.11) can be thought of as the effective depreciation rate
for the capital/labour ratio, k = K/L. If the saving rate, s, were 0, then k would decline partly due to
depreciation of K at the rate 6 and partly due to the growth of L at the rate n.

Figure 2.4 shows the workings of (2.11). The upper curve is the production function, f(k). The
term s - f(k) looks like the production function except for the multiplication by the positive fraction
s. The s - f(k) curve starts from the origin (because f(0) = 0), has a positive slope (because f’(k) > 0),
and gets flatter as k rises (because f” (k) < 0). The Inada conditions imply that the s - f(k) curve is
vertical at k = 0 and becomes perfectly flat as k approaches infinity. The other term in (2.11), (n+6) -k,
appears in Figure 2.1 as a straight line from the origin with the positive slope n + 6.
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Figure 2.4 Dynamics in the Solow model
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2.3.3 | Finding a balanced growth path

A balanced growth path (BGP) is a situation in which the various quantities grow at constant rates.® In
the Solow model, the BGP corresponds to k = 0in (2.11).” We find it at the intersection of the s - fk)
curve with the (n 4+ 6) - k line in Figure 2.4. The corresponding value of k is denoted k*. Algebraically,
k* satisfies the condition:

s-f(k")=m+6)- k" (2.12)

Since k is constant in the BGP, y and ¢ are also constant at the values y* = f{k*) and ¢* = (1-35) - f(k*),
respectively. Hence, in the Solow model, the per capita quantities k, y, and ¢ do not grow in the BGP:
it is a growth model without (long-term) growth!

Now, that’s not quite right: the constancy of the per capita magnitudes means that the levels of
variables - K, Y, and C - grow in the BGP at the rate of population growth, n. In addition, changes in
the level of technology, represented by shifts of the production function, f(-); in the saving rate, s; in
the rate of population growth, ; and in the depreciation rate, 6; all have effects on the per capita levels
of the various quantities in the BGP.

We can illustrate the results for the case of a Cobb-Douglas production function. The capital/
labour ratio on the BGP is determined from (2.12) as

A\
k= ( - ) : 2.13

n+é @13)
Note that, as we saw graphically for a more general production function f(k), k* rises with the saving

rate, s, and the level of technology, A, and falls with the rate of population growth, n, and the depre-
ciation rate, 6. Output per capita on the BGP is given by

a

i K -«
* = ATa - < ) . 2.14
4 1 n+o ( )

Thus, y* is a positive function of s and A and a negative function of n and 6.




14 GROWTH THEORY PRELIMINARIES

2.3.4 | Transitional dynamics

Moreover, the Solow model does generate growth in the transition to the BGP. To see the implications
in this regard, note that dividing both sides of (2.11) by k implies that the growth rate of k is given by
k_s St

EET TR
Equation (2.15) says that y, equals the difference between two terms, s - f(k) /k and (n + &) which we
plot against k in Figure 2.5. The first term is a downward-sloping curve, which asymptotes to infinity
at k = 0 and approaches 0 as k tends to infinity. The second term is a horizontal line crossing the
vertical axis at n + 6. The vertical distance between the curve and the line equals the growth rate of
capital per person, and the crossing point corresponds to the BGP. Since n+ 6 > 0 and s - f(k) /k falls
monotonically from infinity to 0, the curve and the line intersect once and only once. Hence (except
for the trivial solution k* = 0, where capital stays at zero forever), the BGP capital-labour ratio k* > 0
exists and is unique.

Note also that output moves according to

-(n+9). (2.15)

y k
; =ap = ay (2.16)

A formal treatment of dynamics follows. From (2.11) one can calculate

dk )
— =s- - . 2.17
=S f (k)= (n+6) (2.17)
We want to study dynamics in the neighbourhood of the BGP, so we evaluate this at k*:
dk =s-f (k)= (n+9). (2.18)
dk | =g

Figure 2.5 Dynamics in the Solow model again
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The capital sto;k will converge to its BGP if k > 0 when k < k* and k < 0 when k > k*. Hence, this

dk <0.

requires th
equires that i P

In the Cobb-Douglas case the condition is simple. Note that

dk
dk

_ sA \7! 3
k=k*_s'Aa(n+5> —(+8)=mn+d)@-1 (2.19)

so that % e < 0 requires a < 1. That is, reachi