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Cosma Rohilla Shalizi

30 April 2008

Abstract

Notes on “Quantitative research, agent-based modelling and theories of
the social”, by Hedström and Åberg, chapter 6 (pp. 114–144) in Hedström
(2005). For 36-462.

This chapter has both a theoretical/methodological aim, and an empirical
one. The theoretical aim is to explain a non-trivial social phenomenon in what
the authors regard as a methodologically sound way, to exemplify the virtue of
the methodology. (In the book, this is what Hedström has spent the previous
five chapters building up to.) The empirical aim is to study peer effects in youth
unemployment.

Let’s take the theory side first. The picture they have in mind is something
like this:

Macro(t)
prediction−−−−−−−→ Macro(t + 1)xaggregation

xaggregation

micro(t) causation−−−−−−→ micro(t + 1)

The desire is to fill in the outer loop, rather than relying on phenomenological
models of the upper arrow. The latter are basically unstable, since they rely
on many small-scale details not changing very much. There will of course be
exceptions, where the macroscopic variables are very specifically defined, but in
general arbitrarily-chosen macro variables won’t even form a Markov process,
let alone a causal Markov process (Shalizi and Moore, 2003).

Micro level processes should (say Hedstrom and Aberg) reflect the choices
of the agents among their available options, in turn coming from beliefs and
desires, and how the consequences of those choices create conditions for others’
choices.1

Let’s turn specifically to unemployment. How can we think about its dy-
namics while keeping our eye on Hedström’s trinity of “desires, beliefs, oppor-
tunities”? You need to look in order to find a job; so looking has to be better
than not looking. Also, if you do look, you need information to actually find the
job. The authors draw a diagram from this; unfortunately they get it wrong!
Here is what their figure 6.2 should look like.

1That last is the only sensible meaning of “dialectic” (Kautsky, 1988; Elster, 1982, 1985).

1



Level of unemployment
 in local social-network neighborhood

Social costs of unemployment

-

Estimated chances of finding work

-

Quality and amount of
information about job opportunities

-

Odds of looking for work+

+

Finding work

+

+

Material costs of unemployment +

-

Tightness of labor market

+

Figure 1: Feedback diagram replacing figure 6.2 in the chapter.

The reasoning is that having lots of the people you know lowers the so-
cial costs of being unemployed yourself (vernacularly: you feel like less of a
slacker/loser), lowers your estimate of the odds of finding work (we mentally
survey our environment), and reduces the quality and amount of the informa-
tion you have about job openings. The first two channels act on whether you
choose to look for work. If you do so choose, you still have to find it, and that’s
where information comes in. The feedback loop is closed by the fact that if you
do find a job, you reduce your social neighbors’ local unemployment levels.

Individuals’ characteristics and interactions (finding or loosing work, look-
ing for jobs or not, etc.) thus aggregate up to the macro-level fluctuations in
employment.

Data They had demographic information on all young adults age 20–24 in
greater Stockholm, plus employment history, including week-by-week employ-
ment status, neighborhood of residence at end of each year, for years 1993–1999.

Model building Why not just directly implement the model in the figure?
Because we don’t have the measurements.

1. No measurement of the three variables in the channel from “local network
unemployment” to “looking for work” — can’t measure social costs, can’t
measure subjective odds, and can’t measure quality of information. Also,
we can’t measure whether they looked for work! However, we can measure
whether they found work. And all three channels have a negative impact
on finding work. Solution: lump the three channels into a single channel
with a negative sign, and hope this doesn’t introduce too much systematic
distortion.

2. No measurement of social networks. Solution: replace unemployment
among network neighbors with unemployment among geographic neigh-
bors. Hope that the two are strongly correlated. Strictly speaking this is
an error-in-variables model now (as in Figure 2), which as a rough rule of
thumb means that the actual impact of the predictor on the response is
understated.
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Figure 2: Reduced form of the model. Note that unemployment in a geographic
neighborhood, which is observable, is used as a proxy for unemployment in
the social-network neighborhood, which is unobservable (with this data). This
distinction is elided when Hedström and Åberg actually do their estimation.

They use a logistic model for whether the unemployed found jobs or not.
That is, they predict that the probability of unemployed individual i finding
work at time-period t is

eα+βUi,t+γ·Zi,t

1 + eα+βUi,t+γ·Zi,t
(1)

where Ui,t is the unemployment level at time t in i’s neighborhood, and Zi,t is a
vector of covariates for i at time t. The β term measures the strength of social
influence. (This is not their notation.) Said differently, the probability is

ι−1(α + βUi,t + γ · Zi,t) (2)

where ι(p) = log p/(1− p) is the logistic transform. Written in this way,
we can see that this is a generalized linear model (GLM), with the logistic
transform as the link function. Notice that they provide no justification for
either the logistic link function or for the linearity of the predictor.

They actually fit two variants of this model: one with just social influence
(equivalently, γ fixed at 0), and one with a slew of demographic covariates
added in. The latter fit much better, even allowing for the much larger number
of parameters.

The estimated β is much smaller when covariates are added. This suggests
prima facie a tendency for demographically-similar individuals to be found in
the same districts. How much more of the apparent residual influence is due to
similarity of un-observed but employment-relevant characteristics? (And how
much of that similarity is due to processes of social influence?)
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Phenomenology of the model They simulate the model on a homogeneous
lattice, leaving out the demographic covariates. This produces clusters of per-
sistent unemployment, even when not primed with such clusters. Since this is
an Ising model below the critical temperature, that’s not surprising behavior.
(They do not mention, and may not realize, that this is an Ising model.) At this
level, the model is very similar to the model of persistent inequality in Oomes
(2003).

They also simulate the model with the original geography and demographics,
and find that you get bigger fluctuations as β increases, as one would expect —
certainly bigger than if β = 0.

Checking the model The most basic check is the correlation between pre-
dicted and real unemployment levels: this is pretty good at around 0.8.

They also take selected predicted by-district unemployment levels, and look
at the distribution of actual unemployment levels for those districts. These look
OK by eye but no formal testing is done. We can think of this as a crude form
of probabilistic calibration; more could be done here.

They do not do any checking of individual-level predictions, though I don’t
see why not. The model gives the probability for each individual who is unem-
ployed to find work each week, so it would be straightforward to say something
about the accuracy of those predictions. One could check calibration graphi-
cally, by Brier score, by relative entropy, etc.

Critiques Some have already been mentioned. Two more seem worth pointing
out.

1. Why logistic GLM rather than an additive model with a logistic link func-
tion? Or a prediction tree? Or. . . well, you get the picture. Econometri-
cians are addicted to linear models, and have pushed them on other social
scientists, but it is really no harder to type gam than glm, and there is no
good reason any more not to do so. Using more flexible statistical models
might not alter the substantive conclusions, but why not check?

2. It’d be good to have of geographic spread of individuals’ social networks
and how closely their network-neighborhood unemployment tracks their
geographic neighborhood’s; this may in fact depend on covariates. (E.g., it
would not be surprising if low-education immigrants had more geographically-
localized networks than high-education natives.)

Accomplishment Despite my kvetching, they’ve done something good here.
This is an “empirically-calibrated agent-based model” of an important real-
world phenomenon, with sane models and results.
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