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Summary: Dynamic stochastic economic models are normally built on the assumption of
stationary environment, namely, it is assumed that the economy's fundamentals such as
preferences, technologies and laws of motions for exogenous variables do not change over
time. Such models have stationary solutions in which optimal value and decision functions
depend on the current state but not on time. The state-dependent class of models is
convenient for applied work since time-invariant solutions are relatively easy to construct.

At the same time, real-world economies constantly evolve over time, experiencing population
growth, technological progress, trends in tastes and habits, policy regime changes, evolution of
social and political institutions, etc. Also, economic policies change over time, for example,
Central Banks can change parameters in the Taylor rule or employ time-

dependent unconventional monetary policies such as forward guidance. Modeling time-
dependent features of the data would require us to assume that some parameters of economic
models change over time, following deterministic and or stochastic trends. The

resulting models are nonstationary, and their optimal value and decision functions are time-
dependent. Conventional numerical methods used for stationary infinite-horizon models are
not suitable for analyzing such nonstationary models.

In the workshop, we first review numerical techniques for state-dependent models by focusing
on problems with a large number of state variables, including Smolyak method, cluster

and epsilon-distinguishable set grids, monomial formulas, precomputation techniques, as well
as endogenous grid and envelope condition methods. (MATLAB codes with documentation will
be provided for all these methods). We illustrate the applications of these methods by using
examples of one and multi-agent neoclassical growth models, as well as a large-scale new
Keynesian model.

We then show a quantitative framework, called extended function path (EFP), for calibrating,
solving, simulating and estimating time-dependent models. We apply EFP to solve a collection
of challenging nonstationary time-dependent and unbalanced-growth applications, including
stochastic growth models with parameters shifts and drifts, capital augmenting technological
progress, anticipated regime switches, time-trends in volatility of shocks, seasonal fluctuations
as well as new Keynesian economies with time-varying parameters. Also, we show an example
of estimation and calibration of parameters in an unbalanced growth model using the data on
the U.S. economy. Again, MATLAB codes for solving time-dependent models will be provided to
the workshop participants.
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