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The term paper consists of four exercises and you are expected to answer all four. There are no formal
requirements regarding the length of the term paper, but | would think that a good answer should be
somewhere between 5 and 15 pages.

Note: Your answer can be given in English or in Norwegian!

Problem 1

According to the Harrod-Domar view of the process of economic growth, the savings rate is an
important determinant of the rate of growth of an economy. According to Solow’s view, however, the
propensity to save and the rate of growth are in the long run, unrelated. What explains this
contradiction?

(You are not expected to derive the models; the important part is to understand the difference between
the models)

Problem 2
One of the Millennium Development Goals is to halve the proportion of people whose income is less
than one PPP dollar a day by 2015. Why do you think that the United Nations use PPP dollars?

Problem 3
Explain how the size of the urban informal sector affects the expected wage for a migrant to
the city and hence works as an equilibrating factor in rural-urban migration.

Problem 4

Consider an economy of 10 people and two sectors (traditional and modern) with yearly incomes
equal to $1000 (in traditional) and $2000 (in modern). Suppose that all growth proceeds by moving
people (one by one) from the traditional to the modern sector.

a) Plot values of the Gini coefficient and the coefficient of variation as individuals (one by one) move
from the traditional to the modern sector.

NOTE: There is a typo in some version of the book in the expression for the coefficient of variation.
The correct expression is:
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b) Relate your results to the inverted-U hypothesis of inequality.

c) Explain what happens to the Lorenz curves as people move into the modern sector and discuss
whether or not, according to the Dalton principle, inequality is rising or falling.



Solution Key

Perm Paper ECON 1910

Problem 1

According to the Harrod-Domar view of the process of economic growth, the savings rate is an
important determinant of the rate of growth of an economy. According to Solow’s view,
however, the propensity to save and the rate of growth are in the long run, unrelated. What
explains this contradiction? (You are not expected to derive the models; the important part is
to understand the difference between the models)

ANSWER: Long-term growth rates are zero in the Solow model, while long-
term growth rates in the Harrod-Domar model are given by g*=s/0 — &6-n,
so it depends on the savings rate, capital productivity, depreciation and
population growth and is generally positive (or at least non-zero).

We get the difference in prediction because the Harrod-Domar model
assumes constant returns to scale production function while Solow
assumes decreasing returns to scale production function.




Harrod-Domar: g*=s/6 — &-n
We can rewrite this equation:
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Changes in the capital stock per worker, and therefore economic growth in
the Solow model is given by:

Ak = sf(k) — (6+n)k
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Let’s compare the two equations that describe the change in capital in the two models:

H-D: Ak = sk/0 — (6+n)k
Solow: Ak = sf(k) — (6+n)k

What explain the different results regarding the effect of savings is the
different assumption regarding the relationship between capital and output.

In the H-D model there is a fixed relationship between capital per person and
output per person:

kT =y with a fixed amount (1/6) - constant returns to scale.

In the Solow model there is a positive but diminishing relationship between
capital per person and output per person:

kD =y with a smaller and smaller amount the larger kis - decreasing
returns to scale.

Problem 2
One of the Millennium Development Goals is to halve the proportion of people whose income is less than one
PPP dollar a day by 2015. Why do you think that the United Nations use PPP dollars?

ANSWER: Key Points:

Define PPP: This can be with an example, i.e. a U.S. dollar spent in
India will buy more haircuts than a dollar spent in the United States,
PPP takes into account this lower cost of living and adjusts for it as
though all income was spent locally, or by a textbook definition,
mentioning traded versus non-traded goods and the exchange rate.

The definition of PPP might already answer why the United Nation
uses this measure, but anything that resembles the following idea is
correct: Using market exchange rates to compare countries'
standard of living or per capita Gross Domestic Product can give a
very misleading picture. The exchange rate only reflects traded
goods in contrast to non-traded ones.




Problem 3

Explain how the size of the urban informal sector affects the expected wage for a migrant to the city and hence
works as an equilibrating factor in rural-urban migration.

« Answer: In the urban sector, employers must pay at least the mandated minimum wage,
which introduces the possibility of an informal urban sector.

= Worker choose between remaining in the rural/agricultural sector and a sure wage and
maving to the urban area with a positive probability of landing z jobk in the formal sector, but
also with 2 positive probability of ending up unemployed ar working in the informal sector.

*  Because the fate of a potential migrant is not known, we must consider the expected incame
from migration and compare it with the actual income received in agriculture.

*  Expected income from migration:

Le _ L
= W+ = Wy
Le+L;  Lp+L;

w > w; - formal wage is higher than the informal wage

ZF - Number of formal jobs (determined by the minimum wage}
L; -Informal employment

Ip + L; - Number of potential job seekers

* We see directly from the expected wage equation that the size of the urban informal sector
reduces the expected wage for a migrant to the city.

= Migration to the city will take place until the expected income from migration is the same as
income in agriculture {rural wage)

Ly _ L,
= w+ = W = Wy
Le+Lg Lg+L;

The size of the urban informal sector therefare works as an equilibrium factor in rural-urban
migration. As long as there is an positive size of the informal sector, we will have equilibrium even
if the formal wage is higher than the wage in agriculture.
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Problem 4
Consider an economy of 10 people and two sectors (traditional and modern) with yearly incomes equal to $1000 and $2000.
Suppose that all growth proceeds by moving people from the traditional to the modern sector.

A) Plot values of the Gini coefficient and the coefficient of variation as individuals move from the traditional to the modern
sector.

Suppose that there are 10 people and that x of them are in the modern
sector. In that case, the average income is given by

_2000x + 1000(10 — x)
B 10

= 1000 + 100X

U

So applying the formula for the Gini (see page 188), we see that

2+x(10 =x)
200 + 20x

G = 10 - x)[2000 — 1000] + (10 = x)x[1000 - 2000| =
20001000 + 1000~ L0 =) [+ (10 - x)q] |




Similarly, we can apply the definition of the coefficient of variation.

o 1 (10 — x)
~ 1000 + 100x 10

X
(100x)* + == (1000 — 100x)?

Number of people in modern sector X _

0

0 0

1 0.081818 0.272727
2 0.133333 0.333333
3 0.161538 0.352506
4 0.171429 0.349927
5 0.166667 0.333333
6 0.15 0.306186
‘ 0.123529 0.269563
< 0.088889 0.222222
9 0.047368 0.157895
10

0 0




e By plotting this for various values of x, we will see that in this scenario, the
Gini must look inverted-U shaped as the value of x goes from 0 to 10

Gini and average income:
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e By plotting this for various values of x, we will see that in this scenario, the
Gini must look inverted-U shaped as the value of x goes from 0 to 10
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By plotting this for various values of x, we will see that in this scenario, the
Coefficient of variation must look inverted-U shaped as the value of x goes
from 0 to 10

Coefficient of variation and average income:
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By plotting this for various values of x, we will see that in this scenario, the
Coefficient of variation must look inverted-U shaped as the value of x goes
from0to 10
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B) Relate your results to the inverted-U hypothesis of inequality

e Both the Gini and Coefficient of variation is in accordance with the inverted-U hypothesis.

¢ Hence, if development occurs through a process of migration from traditional to modern
sector, then there may be a tendency for well-known inequality indicators to first rise and
then fall.

C) Explain what happens to the Lorenz curves as people move into the modern sector and
discuss whether or not, according to the Dalton principle, inequality is rising or falling.

The Lorenz curves cross throughout, so the Dalton principle cannot be applied to evaluate
changes in inequality at any of the stages (except at the very beginning when x goes from
zero to 1 and at the very end when x goes from 9 to 10).

The inverted U may be (to some extent) a statistical artifact.

According to the table the two inequality measures does not agree in the ranking of the
different distributions, hence the Lorenz curves must cross.




