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Assignment Rules

1. Homework assignments must be typed. For instruction how to type equations and math objects please see notes “Typing Math in MS Word”.

2. Homework assignments must be prepared within this template. Save this file on your computer and type your answers following each question. Do not delete the questions.

3. Your assignments must be stapled.

4. No attachments are allowed. This means that all your work must be done within this word document and attaching graphs, questions or other material is prohibited.

5. Homework assignments must be submitted at the end of the lecture, in class, on the listed dates.

6. Late homework assignments will not be accepted under any circumstances, but the lowest homework score will be dropped.

7. All the graphs should be fully labeled, i.e. with a title, labeled axis and labeled curves.

8. In all the questions that involve calculations, you are required to show your work. That is, you need to write the steps that you made in order to get to the solution.
9. You are encouraged to work on this homework assignment in groups of up to 3 people, and submit one assignment with up to 3 names typed on this page.
10. This page must be part of the submitted homework.
Malthusian Model
1. (50 points). The following questions are based on the Malthusian discussed in class (and in the notes).

a. Derive the equation of output per capita 
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 as a function of 
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) for this model.

b. Suppose that in 16th century France, the technology level is fixed at 
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, the population growth function is 
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, the land share parameter is 
[image: image6.wmf]4

.

0

=

q

, and the land is 
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. Find the steady state level of output per worker (y*) and population (L*). 

c. Suppose that during the same time China was much more technologically advanced, with level of technology fixed at 
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. Find the steady state level of output per worker (y*) and population (L*).

d. Based on your answer to part c, what does the Malthusian model predict about the cross country differences in standard of living in the long run? Are more technologically advanced countries enjoying higher standard of living than countries that are technologically backward? 

e. Now suppose that France catches up technologically with China. That is, from period 
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, the technology jumps to the same level as in China: 
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 Find the new steady state level of output per worker (y*) and population (L*) and show the time paths of  output per capita, population growth rate and total population in France.
f. Based on your answer in part e, what is the short run effect of the technological improvement on the standard of living in the Malthusian model?

g. Based on your answer in part e, what is the long run effect of the technological improvement on the standard of living?

h. Now, suppose that the fertility behavior in the economy changed, so that the relationship between population growth and output per capita becomes 
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. Find the steady state output per worker in China.

i. According to the Malthusian model, what should be the effect of the one-child-law on the standard of living in China?

j. Compare the prediction of the Malthusian model with that of the Solow model concerning the once-and-for-all increase in technology. In particular, discuss what happens to the steady state output per worker in the Solow model as a result of the once-and-for-all increase in technology.

Demography

2. (15 points). In this question you need to use the “Data for HW3” posted on the web.

a. The spreadsheet called “LifeExp” contains data on age specific mortality rates, age specific survival rates, probability of being alive at any age, and age specific fertility rates in Australia for years 1921 and 2003. The spreadsheet demonstrates how to calculate the life expectancy for 1921. Follow the example to calculate the life expectancy in Australia in 2003.

b. Use the data on age specific fertility rates to compute the Total Fertility Rate (TFR) in Australia, in 1921.
c. Use the data on age specific fertility rates and the probabilities of being alive at any age, to compute the Net Reproduction Rate (NRR) in Australia in 1921. Assume that half of the newborns are girls.

3. (10 points) The following table shows data for a country of Fantasia. Fantasians live for a maximum of five years. Also, all the people are women, there are no men.

	Age

(from last

Birthday)
	Population

in 2000
	Age specific 

fertility rates
	Probability of

surviving to

next age

	0
	100
	0
	1

	1
	100
	0.8
	1

	2
	100
	0.8
	1

	3
	100
	0
	0.5

	4
	100
	0
	0


Calculate the population of Fantasia in 2001.
4. (20 points). In this question you need to use the Excel file named “Data for HW3”. This question is similar to the previous one, except that here you need to predict the future population in a real country, and the data is real data, not made up.
a. Use the spreadsheet named “Population” to predict the size of the population and population growth rate in Australia, for the years 2095-2099, assuming that the age specific mortality and fertility will remain at their levels in 1995-1999. Do you predict that Australia’s population will shrink or increase, in the absence of migration?
b. Create a diagram with columns that represent the fractions of population at 3 different age groups: (1) % of population of 
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, and (3) % of population of 
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, for years 1920-1924, 1995-1999, and 2095-2099. The first group is children, the second group is working age population, and the third group is old age. This diagram is called “age pyramid”.
c. Based on your diagram in the previous part, what can you say about aging of the Australian population? 

d. Can you think of any economic implications of the aging of population?
5. (10 points). For this question you need to use the data plotter from the textbook resources. From the course webpage choose “Textbook Resources”, then “Classroom Resources’, then ‘Data Plotter”, and finally click on “Click Here to Launch the Data Plotter”.
a. Use the Data Plotter to produce the scatter of Total Fertility Rate in 2000 (Y axis) against GDP per capita in 2000 (X axis) across countries. Choose the Ratio scale for both axes.
b. Based on your graph in the previous part, is there a positive or negative relationship between fertility and GDP per capita across countries? Support your answer by reporting the correlation coefficient between the two variables.
6. (10 points). Observe the next table and answer the following questions.


[image: image15]
a. Between the years 1955-1980 both the total fertility rate and life expectancy in India changed. At the same time the net reproduction rate stayed roughly constant. Provide a clear and brief explanation how this is possible. In your explanation use the formula of NRR.

b. After 1980, the life expectancy increased, but nevertheless the net reproduction rate declined. Provide a clear and brief explanation how this is possible. In your explanation use the formula of NRR.   
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[image: image16.png]TABLE 4.1
Demographic Data for India

Life Expectancy Net Rate of

Period Total Fertility Rate at Birth Reproduction
1955-1960 5.92 42.6 1.75
1965-1970 5.69 48.0 1.87
1975-1980 4.83 529 173
1985-1990 4.15 574 1.61
1995-2000 3.45 62.1 1.43
Source: United Nations Population Division (2002).
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