

DESCRIPTION OF INCLUDED MATLAB PROGRAMS 

Cass-Koppmans model

· jacobian.m: a function that uses numerical derivatives to compute the Jacobian matrix of any system of functions of several variables. 

· CK_cont1.m: program to analyze the sensitivity of the steady state levels of endogenous variables in the continuous time version of the Cass Koopmans model with respect to values of structural parameters.

· CK_cont2.m: impulse response functions in the continuous time version of the Cass Koopmans model. This program calls function ss_ck_c.m, which lays out  first order conditions for the planner’s problem and computes the transition matrix in the log-linear approximation to the model. Impulse response functions are obtained by taking an initial condition on the stock of capital different form the steady-state level.

· CK_cont3.m: to analyze the short- and long-run effects of a change in a structural parameter. The program is written to consider changes in the output elasticity of capital, but changes in any other parameter can be considered alternatively. As the previous one, this program calls function ss_ck_c.m.

· CK_d1.m: this program computes the transition in the discrete time version of the Cass-Koopmans model without uncertainty using different approaches, depending on whether the stability condition is used every period or juts at the initial period. This program calls function ss_ck_d.m, which lays out first order conditions for the discrete-time version of the Cass-Koopmans economy. These conditions can be used either to compute steady-state levels of the endogenous variables, as well as the transition matrix for the linear approximation to the model.

· CK_d2.m: this program analyzes long-run (steady-state) effects of changes in either the consumption tax rate, the income tax rate or both. The analysis can be done either keeping revenues constant, or maintaining a constant ratio of revenues to output. This program calls the following functions: i) ss_ck_d.m, which solves for the steady-state, ii) ss_ck_d1.m, which solves for the steady-state keeping revenues constant (in this case, the consumption tax becomes an endogenous variable, which is solved for so that revenues remain constant for any income tax rate), iii) ss_ck_d2.m, which solves for the steady-state keeping constant the ratio of revenues to total income (in this case, the consumption tax is an endogenous variable which is solved for so that the revenues to output ratio is the same for any income tax rate).

· CK_d3.m: analyzes short- and long-run effects of changes in either the consumption tax rate, the income tax rate, or both, while keeping constant either total revenues, or the ratio of revenues to income. This program calls the following functions: i) ss_ck_d.m, which computes the steady-state as well as the transition matrix for the linear approximation to the model, ii) ss_ck_d1.m, which solves for the steady-state when maintaining revenues constant (in this case, the consumption tax becomes an endogenous variable, which is solved for so that revenues remain constant for any income tax rate), and iii) ss_ck_d2.m, which solves for the steady-state keeping constant the ratio of revenues to total income (in this case, the consumption tax is an endogenous variable which is solved for so that the revenues to output ratio is the same for any income tax rate).

· CK_imp.m: computes responses to an impulse at t = 10 in the innovation in the autoregressive process for productivity in the stochastic, discrete-time version of the Cass-Koopmans economy. The Blanchard and Kahn method is used times series for the endogenous variables along the transition.

· growth.m: The Blanchard-Kahn method is used to compute a numerical solution to the discrete-time version of the Cass-Koopmans economy subject to productivity shocks. A single realization is obtained and graphs for the simulated series for the main variables in the model are displayed.

· CK_sto.m: This program solves the discrete-time version of the Cass-Koopmans economy subject to productivity shock using the Blanchard-Kahn solution method. N simple realizations are obtained and the characteristics of the solution are summarized through sample statistics:  mean, standard deviation, coefficient of variation, volatility relative to that of output, correlation coefficients with contemporaneous, lagged or leaded output,…). We compute these statistics for each realization to then obtain the average and standard deviation for each one of them across the set of simulations (sample realizations).

· marcet.m: We solve for the polynomial used in the den Hann-Marcet solution method to approximate the expectations term in the Euler equation in the discrete-time neoclassical growth model under uncertainty. Starting from values for the parameters in the polynomial for the model with no taxes, with logarithmic utility function and a depreciation rate of 10% (reported in den Hann and Marcet (19xx)), we iterate until we obtain the values of the parameters in the polynomial for values of the structural parameters as those in the Excel files, as well as for other solution methods implemented in Matlab. This program calls Matlab command “fminunc” to minimize the sum of squared residuals obtained when approximating the conditional expectations in the Euler equation with the polynomial proposed by den Hann and Marcet. The file used to compute this sum of squared residuals is: srmarcet.m.

· marcet1.m  y  marcet2.m: These two programs solve the discrete-time version of the Cass-Koopmans growth model under uncertainty, using the parameterized expectations method of den Hann and Marcet. marcet1.m uses command “fminunc to minimize the sum of squared residuals, while marcet2.m uses a Gauss-Newton algorithm. In both cases, marcet.m needs to be used in advance to compute initial values for the parameters in the polynomial used to represent the conditional expectations.

· methods.m: This program solves solve the discrete-time version of the Cass-Koopmans growth model under uncertainty, using different solution methods: linear-quadratic approximation, Sims’ method with either a linear or a log-linear approximation, Blanchard-Kahn method, Uhlig method, and the parameterized expectations method by den Hann-Marcet. The user must select the specific solution method by activating the corresponding line in the program, and deactivating the alternative lines. This program computes the basic statistics needed for a discussion along the lines of the Real Business Cycle literature. Depending on the solution mehotd chosen, the program calls functions: MLQ.m, MSIMS.m, MLSIMS.m, MBK.m, MUHLIG.m, MMARCET.m.

· SIMS.m: computes a single realization of the discrete-time version of the Cass-Koopmans growth model under uncertainty, using SIMS method and a linear approximation. This program calls function ss_sims.m, to solve for the steady-state as well as to compute the transition matrix in the linear approximation to the first order conditions for the optimization problem.

· LSIMS.m: computes a single realization from the discrete-time version of the Cass-Koopmans growth model under uncertainty, using SIMS method and a log-linear approximation. This program calls function ss_lsims.m to solve for the steady-state as well as to compute the transition matrix in the log-linear approximation to the first order conditions for the optimization problem.

· lq.m: computes a single realization from the discrete-time version of the Cass-Koopmans growth model under uncertainty, using the linear-quadratic approximation solution method. The program calls function util.m, which lays out the objective function so that the numerical derivatives needed to implement the solution method can be computed.
· llq.m: obtains a single realization from the discrete-time version of the Cass-Koopmans growth model under uncertainty, using the log-linear-quadratic approximation solution method. The program calls function lutil.m, which lays out the objective function so that the numerical derivatives needed to implement the solution method can be computed. Este archivo no es interesante incluir en el libro porque no es una forma de resolver “seria”.

· uhlig.m: computes a single realization from the discrete-time version of the Cass-Koopmans growth model under uncertainty using Uhlig’s solution method, based on a log-linear approximation. The program calls function ss_lsims.m, used to solve for the steady-state as well as to compute the transition matrix for the linear approximation to the first order conditions of the optimization problem.
