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Nash equilibrium

All agents choose an action such that, given the actions of the other
agents in the game, they would not get a higher utility by choosing
another action instead.

You pay attention, I prepare is NE.
You don’t pay attention, I prepare is not NE
If you don’t pay attentioan, and I take that action as given, I maximise my
utility by not preparing. If I don’t prepare, you don’t want to listen: NE,
but a bad one!
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Fast typing:

Figure: Dvorak
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Slow typing:

Figure: QWERTY
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Coordination on a bad equilibrium

An equilibrium: All typists use Dvorak, and all keyboard producers
produce Dvorak keyboards. The typists don’t want to learn QWERTY
instead as long as the other typists learn Dvorak, and as long as only
QWERTY keyboards are produced. The keyboard producers don’t want to
produce QWERTY keyboards as long as the typists learn Dvorak and the
other keyboard producers produce Dvorak keyboards.

Another equilibrium: All typists use QWERTY, and all keyboard
producers produce QWERTY keyboards. The typists don’t want to learn
Dvorak instead as long as the other typists learn QWERTY, and as long as
only QWERTY keyboards are produced. The keyboard producers don’t
want to produce Dvorak keyboards as long as the typists learn QWERTY
and the other keyboard producers produce QWERTY keyboards.

The Dvorak-equilibrium would be better nowadays since we use computer
keyboards. But the QWERTY-equilibrium was better in the old days when
we used typewriters. We are stuck in the old equilibrium.
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Rosenstein-Rodan (1943)

Poverty because of failure to coordinate on better equilibrium.

Examples:

Shoe factory and nothing else

Advanced machinery but nobody with the knowledge to operate it

Are we stuck once we are in that situation?

Depends on beliefs on the other agent’s actions:

I invest if I believe that somebody else will make another investment that
will make my own investment profitable. This belief might be influenced
by political action.
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Hirschmann (1958)

Forward and backward linked industries rise and fall together.

Steel is needed to build railways, railways are needed to transport iron
which is needed for making steel.
⇒ if you want to stimulate growth, where should the government invest?
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The big push?

Rosenstein-Rodan: policy induces simultaneous investment in all industries
proportional to consumption of the goods they produce. Very difficult!
Information, size of investment

Hirschman: promote key sectors, market fixes the rest because desirable
outcome is also an equilibrium. Identify these through number and
strength of linkages, and their ”intrinsic profitability”
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Related rationale for government intervention

Externalities

Unintended effects of the actions of one person on others. These can be
positive or negative. Examples: Education, transport infrastructure,
CO2-emissions, overfishing

Pareto-efficiency

A situation in which at least one person could be made better off without
that anybody else would be worse off by changing the market allocation is
inefficient. A situation in which this is not possible is pareto-efficient.

Market failure

A situation in which an unregulated market leads to an inefficient result.
In the case of externalities: Since the market participants do not take into
account the negative (positive) effects of their actions on others when
making their decision, the unregulated market leads to too many negative
externalities (underprovision of the public good).
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What to do about market failure?

1 Government/ aid agency invests in underprovided good: clean water,
infrastructure, education etc.

2 Formal institutions provide incentives

3 Informal institutions provide incentives

Criticism market intervention with formal institutions: may harm informal
institutions that have grown over a long time (e.g. via crowding out)
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Returns to scale

Recall:
Marginal product of a production factor: Change in total production
by increasing the amount of one input when the amount of all other inputs
used remains the same.

Returns to scale

Total amount produced when all inputs are increased by the same factor
λ > 0: some real number. F (K , L): Production as a function of capital
and labour
F (λK , λL) > λF (K , L): Increasing returns to scale

Infant industry argument for restrictions to international trade!
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The European Union is an ongoing
disaster for Africa

More lettersTopics

Letters

European Union Africa EU referendum Foreign policy Farming Refugees

Sunday 28 February 2016 19.28 GMT

Former international development secretary Andrew Mitchell speaks for Africa’s 1

billion people when he writes “the world is moving to a freer trading regime,

protectionism is declining and discredited” (A plea to fellow Tories: let’s not relive the

Maastricht years, 22 February). No continent is more desperate for a freer trading

regime than Africa. Yet, despite their rhetoric about supporting Africa, no other

continental bloc administers a more comprehensive trade protection against Africa

than the European Union.

The EU common agriculture policy enables, if not compels, EU farmers to dump their

excess but cheap farm produce on African markets, thus forcing African farmers to sell

their products at a loss or leave the market altogether. And, while pushing for ever more

foreign aid to Africa, the EU also imposes stiff tariffs on African agricultural imports,

thus making it impossible for Africa to trade itself out of poverty. The result is the

vicious cycle of poverty, war, famine, diseases and refugee exodus we are witnessing

today. Last year alone, some 5,000 African men, women and children lost their lives in

the Mediterranean trying to come to Europe in search of a better life. Granted,

corruption and human rights abuse are additional push factors. But this scale of human

tragedies was unheard of before the trading European Economic Community became

the superstate which is the EU.

African-British voters should vote to leave the EU in order to enable the mother

continent to negotiate more equitable trading agreements with the UK.

Sam Akaki

Director, Democratic Institutions for Poverty Reduction in Africa

• Irritated by the nature of the Europe debate, I looked again at Hugo Young’s This

Blessed Plot. Could some of Young’s columns be worth reprinting by the Guardian?

Dave Webb

Sway, Hampshire

• Join the debate – email guardian.letters@theguardian.com

The European Union is an ongoing disaster for Africa | Letters | World... http://www.theguardian.com/world/2016/feb/28/the-european-union-is...

1 of 2 28.02.2016 20:47

Figure: Related example from The Guardian
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Evaluate this policy!

Policy 1

1 Make a large share of the population work in the steel industry

2 Attempt to increase productivity by boosting work morale through
ideological instruction

3 Strict hierarchichal organisation of the workforce

4 Reporting responsibilities

5 Reward high agricultural yields
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Policy 1: The great leap forward

One of the greatest famines in China’s recorded history

Much of the steel could not be used as it was welded without the
right equipment and the mass mobilisation lead to cooking equipment
and other metal items being melted for steel production

Example of how terribly wrong an attempt to give a push to the economy
via stimulating a key sector can go, though many other factors involved,
such as mass hysteria, pressure to conform with the planned targets,
crack-down on the intelligentsia etc.
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Global emissions: in the absence of different institutions,
only a bad equilibrium

Figure: Source: Flickr: air contamination in ningbo, Xian Long
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Global warming, poverty and geographical location

Figure: Picture source: Philippe Squarzoni: Climate changed. A personal journey
through the science, Editions Delcourt, 2012, p.253
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Requirements to an inequality measure

1 Anonymity principle: Not who earns how much, but overall degree of
inequality: y1 ≤ y2 ≤ · · · ≤ yn

2 Population principle: How big the population is, should be irrelevant
for inequality measured in the population.

3 Relative income principle: Absolute income levels should play no role
for measured inequality.

4 Dalton principle: Taking an amount from the not richer individual i
(yi ≤ yj) and transferring this amount to the not poorer individual j
(a regressive transfer) should increase measured inequality.
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The Lorenz curve and the Gini coefficient

Figure: Source: wikimedia commons
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The Lorenz Criterion

Lorenz- consistency: For every pair of income distributions y1, y2, . . . , yn
and z1, z2, . . . , zn,
y1, y2, . . . , yn ≥ z1, z2, . . . , zn always when the Lorenz curve of
y1, y2, . . . , yn everywhere lies to the right of z1, z2, . . . , zn.

Lorenz- consistency is satisfied when measure is consistent with the criteria
specified before.
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Prerequisites: The mean of the income distribution

m distinct incomes: 1, 100, 100 000....
total number of people: n =

∑m
j=1 nj

Mean: µ = 1
n

∑m
j=1 njyj
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Complete measures of inequality: The range

R = 1
µ(ym − y1)

Consistency: inconsistent with the Dalton principle
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Complete measures of inequality: The Kuznets ratios

Share of total income owned by the richest x% or poorest x%

Consistency: inconsistent with the Dalton principle
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Complete measures of inequality: The mean absolute
deviation

M = 1
µn

∑m
i=j nj |yj − µ|

Consistency: insensitive to the Dalton principle for small regressive
transfers between incomes that are all above (or all below) the mean

01/03/2016 24 / 27



Complete measures of inequality: The coefficient of
variation

C = 1
µ

√∑m
j=1

nj
n (yi − µ)2

Consistency: yes
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Complete measures of inequality: The Gini coefficient

G = 1
1n2

∑m
j=1

∑m
k=1 njnk |yj − yk |

Consistency: yes
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Gini coefficient

Figure: Source: wikimedia commons

Gini coefficient: A
A+B
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