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Problem

A central question in the social and behavioral sciences is:
How is change in one domain related to change in another?

For instance, we may want to know:
• do deviant friends lead to delinquency, or vice versa?
• how do maternal depression and children’s externalizing behavior affect each other?
• does feminization of professions lead to lower salaries, or do lower salaries lead to

more women in a profession?
• are increases in language skills necessary for increases in math performance?
• does having more friends come before being more sociable or is it the other way

around?

This requires causal inference based on longitudinal data.
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Wang and Maxwell (2015)

Five options:
a. doing nothing
b. detrend X
c. include t
d. detrend X and Y
e. detrend Y
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Results from Wang and Maxwell (2015)

Conclusion: It does not matter whether you detrend X, include time as a
covariate, or detrend both X and Y.
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Two models that include time as a covariate

Curran et al. (2013) discuss the ALT model and an alternative.

Bivariate ALT model LGC model with structure residuals

Hamaker (2005) has shown that under stationarity constraints these
models are statistically equivalent.
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Cross-lagged relationships after detrending

Lagged relationships are concerned with:
• cross-lagged relationships concern residuals (no more development)
• cross-lagged relationships concern temporary deviations
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Including trends in the dynamics: LCS model
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Equivalent bivariate model
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Vector fields resulting from LCS model

The results from a LCS model are often presented using vector fields,
which illustrate the underlying dynamics.
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Adaption of the LCS model

Grimm et al. (2012) present a model that relates change to change:
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Questions

When is detrending sensible?

When do we assume the short-term fluctuations and the long-term
changes depend on the same underlying dynamics?
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