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1. What is the IDHM of Sao Paulo in 1991? What is the percentage change in Sao Paulo’s
IDHM between 1991 and 2010?

The IDHM of Sao Paulo in 1991 is 0.578.

The percentage increase in the IDHM from 1991 to 2010 is 35.5%.

2. Produce a clear table of the IDHM by state and by year.

UFN 1991 2000 2010 change
Acre 0.402 0.517 0.663 0.115
Alagoas 0.370 0.471 0.631 0.101
Amapá 0.472 0.577 0.708 0.105
Amazonas 0.430 0.515 0.674 0.085
Bahia 0.386 0.512 0.660 0.126
Ceará 0.405 0.541 0.682 0.136
Distrito Federal 0.616 0.725 0.824 0.109
Espírito Santo 0.505 0.640 0.740 0.135
Goiás 0.487 0.615 0.735 0.128
Maranhão 0.357 0.476 0.639 0.119
Mato Grosso 0.449 0.601 0.725 0.152
Mato Grosso do Sul 0.488 0.613 0.729 0.125
Minas Gerais 0.478 0.624 0.731 0.146
Pará 0.413 0.518 0.646 0.105
Paraíba 0.382 0.506 0.658 0.124
Paraná 0.507 0.650 0.749 0.143
Pernambuco 0.440 0.544 0.673 0.104
Piauí 0.362 0.484 0.646 0.122
Rio de Janeiro 0.573 0.664 0.761 0.091
Rio Grande do Norte 0.428 0.552 0.684 0.124
Rio Grande do Sul 0.542 0.664 0.746 0.122
Rondônia 0.407 0.537 0.690 0.130
Roraima 0.459 0.598 0.707 0.139
Santa Catarina 0.543 0.674 0.774 0.131
São Paulo 0.578 0.702 0.783 0.124
Sergipe 0.408 0.518 0.665 0.110
Tocantins 0.369 0.525 0.699 0.156

3. Which state has made the greatest absolute gains in the IDHM between 1991 and 2010?

The state with the largest improvement in the IDHM between 1991 and 2010 is Tocantins.
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4. Produce a chart showing how the IDHM has changed over time in four states: Sao Paulo,
Rio Grande do Norte, Roraima and Mato Grosso.
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5. What is the correlation between state population (variable POP) and IDHM in 2010?

The correlation between the variables IDHM and Population are: 0.359

6. Do you think that a higher state population causes a higher state IDHM? Why?

From simple correlations we must be extremely cautious in drawing any causal conclusions. It may be that
there is reverse causation: more populated places are more developed because more educated, healthier
people choose to move to (or stay in) more populated urban areas. Or there may be an ommited variable
that causes both population and development. However, it is possible there is a real causal connection if
population - or at least population density - allows people to create more wealth and human capital (eg. Ed
Glaeser’s arguments).

7. What is the correlation between state education (for example variable I_ESCOLARIDADE)
and IDHM in 2010?

The correlation between IDHM and Schooling is: 0.894
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8. Do you think that a higher state education causes a higher IDHM? Why?

We can be more definitive in saying higher state education causes a higher IDHM because the variable
I_ESCOLARIDADE is used in calculating the IDHM - so increases in schooling automatically produce
increases in the IDHM.

9. What is the correlation between state education (variable I_ESCOLARIDADE) and state
population (variable POP) in 2010?

The correlation between Population and Schooling is: 0.247

10. How does your answer to (9.) affect your answer to (6.)?

Knowing that municipal population is correlated with schooling suggests a number of possibilities. This
could simply be because schooling is a mechanism connecting population and the IDHM - it is ‘on the causal
path’ - higher population increases education and therefore the IDHM. But it may also be because schooling
is an omitted (confounding) variable, causing both population and IDHM to raise. For example, perhaps
places with high education or good schools attract more people so this is one causal effect, and separeately
we already know schooling is mechanically linked to a higher IDHM, a second and separate causal effect. The
relationship between population and IDHM may not be a causal relationship, but a spurious relationship
reflecting the effect of education on both population and IDHM separately.

11. Can you think of any methodology (field experiment, natural experiment, observational
study etc.) for testing whether an increase in population causes a higher municipal IDHM?

To test whether an increase in population causes an increase in IDHM, ideally we might want to run an
experiment and increase the population of some states and not others, choosing at random. However, that
would be infeasible and unethical. We might be able to find a natural experiment where some unexpected
shock created an increase in population in some states but not others - perhaps a disruption to migration
flows in Europe which affected migration to, by chance, Rio but not Sao Paulo. But that might not be
available, or might be impossible to measure. And is migration the same as a population increase? More
likely, we would need to do an observational study to compare trends over time as population changed in
comparable states. For example, a difference-in-differences methodology that compared changes in population
to changes in the IDHM across all states. We would still need to check carefully the relevant assumptions, of
course.
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