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Abstract

There is ample evidence from the social sciences that a stable romantic relationship is
typically wanted as a main input of happiness in life. Divorce rates in the West, however, tell
the story of a massive failure in the implementation of our long-term sentimental projects.
This fact clearly has important implications for individual well-being and public health.

In this paper we address mathematically the psychological problem of a couple in love
facing a happy and durable romantic relationship together. According to marriage research,
the success of the couple in the long-term essentially depends on both partners exerting enough
effort to keep the relationship alive and well. This can be seen as a dyadic dynamical interaction
problem in which the state of the relationship is steered by the intervention of both partners
via their respective efforts. Using well-known principles from social and marriage psychology,
we formulate the couple’s problem as a two-person dynamical game in continuous time, in
which satisfaction with the relationship is the state variable and the efforts made by both
partners are control variables.

We analyze the properties of the model at a stationary Nash equilibrium, extending some
previous results rendered by the optimal control approach to the problem (J-M Rey (2010)
Plos One, 5(3): e98812010). Our differential game theoretic approach adds a lot of structure
and computational complexity to the one-dimensional control problem; in particular the full
problem is not analytically tractable. Adopting a suitable parameterization of the model,
we develop an exhaustive computational analysis which is based on an original algorithm to
find solutions for the HamiltonJacobiBellman equations (J Herrera, 2019). In particular, we
compute feedback Nash and openloop equilibria that describe transitions to stationary configu-
rations and plausible evolutions of successful relationships. We provide an exhaustive sensitive
analysis of the model outputs (effort paths, feeling dynamics, resilience, well-being) with re-
spect to the different relevant psychological parameters -both cognitive and environmental.


