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Problem Set 4

Markov chains

Although we didn’t cover social mobility in class, one of its basic tools is Markov chains. This
problem set asks you to study social mobility, given by the father-to-son mobility between income
quintiles, in the US and Sweden. One way to measure intergenerational mobility is to measure the
probability that the son’s income falls within a specific quintile j, given that the father’s income
falls in another specific quintile i. An element of the social mobility matrix is thus of the form
1 ≥ πij ≥ 0, with

∑
j πij = 1.

Tables 1 and 2 report recent estimates of father-to-son mobility the United States and Sweden.1

(IMPORTANT: Since the sums of the columns are not always exactly equal to one, please round
the numbers to make sure they indeed are a transition probability.)

Table 1. US mobility matrix.

Son’s income quintile
1 2 3 4 5

Father’s 1 0.422 0.245 0.153 0.102 0.079
income 2 0.194 0.283 0.208 0.174 0.140
quintile 3 0.194 0.186 0.256 0.202 0.162

4 0.125 0.182 0.198 0.252 0.243
5 0.095 0.122 0.189 0.234 0.360

Table 2. Sweden mobility matrix.

Son’s income quintile
1 2 3 4 5

Father’s 1 0.258 0.243 0.215 0.176 0.109
income 2 0.209 0.225 0.237 0.195 0.133
quintile 3 0.183 0.211 0.219 0.223 0.164

4 0.175 0.177 0.196 0.218 0.234
5 0.163 0.140 0.134 0.193 0.371

1. What would be the benchmark of perfect social mobility? What would be the benchmark of
perfect social immobility?

2. What are the chances that a poor father (bottom quintile) has a rich (top quintile) child in
each country? What about a rich father having a poor child?

1Source: “American Exceptionalism in a New Light: Comparison of Intergenerational Earnings Mobility in the
Nordic countries, the United Kingdom, and the United States.”
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3. Suppose that these matrices remain unchanged over time. What is the social mobility matrix
for these countries over two, three, and four generations? How is your answer for 2 different
when you consider a poor father and a rich grandchild, great-grand child and so on? In
particular, is the initial father’s quintile important after two, three, or four generations?
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