README document for the replication code for the
paper "Robust Real Rate Rules” by Tom D. Holden, to
be published in Econometrica

Tom D. Holden

The views expressed in this document are those of the author and do not represent the views of the Deutsche
Bundesbank, the Eurosystem or its staff.

This document and the corresponding code and data originate from the GitHub repository
linked here.

The working paper version of this paper, its online appendices and supplemental appendices
are available from this link.

Overview

The code in this replication package produces the numerical results, tables and figures from
the paper “"Robust Real Rate Rules” by Tom D. Holden and from its supplemental appendices
(Holden 2024). The Inputs folder contains the source data, from FRED, ALFRED, the Survey
of Professional Forecasters, Bauer & Swanson (2023a; 2023b) and Kénzig (2021; 2024). All pro-
cessing is performed by the MATLAB script Main . m, which saves all results in the Outputs folder,
and which completes in around 100 seconds on a machine with 28 cores. Completion time may
be proportionally longer on machines with fewer cores.

Data Availability and Provenance Statements

All source data is contained in the Inputs folder.

Statement about Rights

X I certify that the author(s) of the manuscript have legitimate access to and permission to
use the data used in this manuscript.

X I certify that the author(s) of the manuscript have permission to redistribute/publish the
data contained within this replication package, as all data is in the public domain except
the data in the SmetsWouters2007 folder, which is licensed under the Creative Commons
Attribution 4.0 International Public License.

Summary of Availability
X All data are publicly available.

Details on each Data Source

The files in the Inputs folder are listed below, along with their sources. Each file name links to
its source webpage. Note that since the FRED and ALFRED files were downloaded using the
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FRED/ALFRED AP], these files may differ in format from those that can be obtained directly
from the source website. However, their constituent data is identical.

All data in the Inputs folder is in the public domain. No explicit copyright statements or re-
strictive licenses are given for any of these sources.

e From FRED (Federal Reserve Bank of St. Louis):

— A794RX0QO048SBEA .x1sx (U.S. Bureau of Economic Analysis 2024a).

— DGS5.x1sx (Board of Governors of the Federal Reserve System (US) 2024a).

— CPIAUCSL.x1sx (U.S. Bureau of Labor Statistics 2024).

- GS5.x1sx (Board of Governors of the Federal Reserve System (US) 2024b).

— T5YIEM.x1lsx (Federal Reserve Bank of St. Louis 2024a).

— T5YIFRM.x1sx (Federal Reserve Bank of St. Louis 2024b).

— PCECTPICTMLR.x1sx (U.S. Federal Open Market Committee and Federal Reserve
Bank of St. Louis 2024b).

e From ALFRED (Federal Reserve Bank of St. Louis): (Note, each file contains three sheets.
The Dates sheet give the row labels for the Data sheet, while the Vintages sheet gives the
column labels for the Data sheet.)

— HistoricalCPIAUCSL.x1lsx (U.S. Bureau of Labor Statistics 2024; Federal Reserve
Bank of St. Louis 2024c).

— HistoricalPCEPI.x1lsx (U.S. Bureau of Economic Analysis 2024b; Federal Reserve
Bank of St. Louis 2024d).

— HistoricalPCECTPICTM.x1sx (U.S. Federal Open Market Committee and Federal Re-
serve Bank of St. Louis 2024a; Federal Reserve Bank of St. Louis 2024d).

e From the median forecasts of the Survey of Professional Forecasters:

— SPF.x1sx (Federal Reserve Bank of Philadelphia 2024). (Note, the original file name
was medianlevel.xlsx. Note also that only the data in the sheets CPI5YR and CPIF5
is used by the replication code.)

e From the website of Michael Bauer, with the replication data for Bauer & Swanson (2023a):

— FOMC_Bauer_Swanson.xlsx (Bauer & Swanson 2023b).

e From the oilsupplynews GitHub repository of Diego Kénzig:

— 0ilSupplyNewsShocksKaenzig.x1lsx (Kdnzig 2024). (Note, the original file name
was different. It was 0ilSupplyNewsShocks_2023M06.x1sx.)

The SmetsWouters2007 folder contains one data file: usmodel _data.mat, which is licensed un-
der the Creative Commons Attribution 4.0 International Public License. This file contains the
data on which the Smets & Wouters (2007) model was originally estimated, which is fully doc-
umented in the replication package, Smets & Wouters (2019). This file is unchanged from the
one provided in Pfeifer (2024).

Computational requirements

Software Requirements

The scripts Main.m is intended to be run in MATLAB. It was tested with MATLAB version
R2024a. Later versions should also work perfectly.

The following commercial MATLAB toolboxes from MathWorks are required:

Optimization Toolbox

Statistics and Machine Learning Toolbox
Datafeed Toolbox

Parallel Computing Toolbox
Econometrics Toolbox

In order to replicate the Smets & Wouters (2007) results from Online Appendix C, addition-
ally Dynare version 6.0 (Adjemian et al. 2024) is required. The matlab sub-folder of Dynare's
install directory needs to be added to the MATLAB path, for example, by executing addpath (
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'C:\dynare\6.0\matlab' ); in MATLAB before running Main.m. (This example gives the cor-
rect command if you are using Windows, with the standard Dynare install location. For other
platforms, see the Dynare documentation.) If Dynare is not detected, then replicating the Smets
& Wouters (2007) results will be skipped.

Other than these toolboxes, there are no other requirements. The code should work on any
platform on which MATLARB is available.

Controlled Randomness

X Arandom seed is setatline 39 of the function private/Distribution0OfCentralTendency.m.
X No other pseudo-random generation is used in the script Main.m or in any other function
it calls.

Memory, Runtime, Storage Requirements

Summary

Approximate time needed to reproduce the analyses on a standard (2024) desktop machine:
X < 10 minutes

Approximate free memory needed to reproduce the analyses on a standard (2024) desktop ma-
chine:

X <8GB
Approximate free storage space needed:

X < 25 MBytes

Details

The code was last run on a 28-core Intel-based desktop with 256 GB of RAM, running Win-
dows 11, with more than 1TB of free storage space. Running Main.m took about 100 seconds.
Completion time may be proportionally longer on machines with fewer cores.

Description of programs/code

e The MATLAB script Main.m generates all needed outputs, in the Outputs directory.

e The folder SmetsWouters2007 contains replication code for the Smets & Wouters (2007)
model, used to generate some results in Online Appendix C. This is derived from replica-
tion materials provided by Pfeifer (2024), itself based on the authors’ original replication
code (Smets & Wouters 2019). The folder contains the following files:

— Smets_Wouters_2007_45.mod - The Dynare (Adjemian et al. 2024) model file for the
Smets & Wouters (2007) model. A few minor changes have been made to the file
from Pfeifer (2024) so that it produces the outputs needed for the paper's Online
Appendix C.

— usmodel_data.mat - The data on which this model was originally estimated, which
is fully documented in the replication package, Smets & Wouters (2019). This file is
unchanged from the one provided in Pfeifer (2024).

— usmodel_mode.mat - The initial point used for searching for the mode. This file is
unchanged from the one provided in Pfeifer (2024).

e The functions in the folder private are called by Main.m to perform various sub-tasks.
These functions are listed below:

— corrNoMean.m - Computes the correlation between two mean zero variables.



— DistributionOfCentralTendency.m - Performs simulations to assess the perform-
ance of the central tendency midpoint as a measure of location, for Supplemental
Appendix J.1.

— GCVRidgeRegression.m - Performs ridge regression with weight chosen by general-
ized cross validation. Only used to provide a rough initial estimate of the time vary-
ing parameter regression in Supplemental Appendix J.2.

— GridFMinBound.m - Minimises a function by performing an initial grid search then a
finer search.

— hacIV.m - Performs instrumental variables regression by iterated GMM, with HAC
standard errors.

— ObtainHistoricalData.m- Obtains multiple vintages of a FRED dataset, either from
FRED or from the Inputs folder.

— ObtainRealTimeGrowthRate.m - Obtains real time data on the growth rate of a FRED
variable.

— PiStarParameterFunction.m - Returns the transition matrices needed by the Kal-
man filter for the estimation exercise in Supplemental Appendix J.4.

— ReadFromFREDOrInputsFolder.m- Obtains current data on a single series from FRED
or the Inputs folder.

e The source GitHub repository also contains the MATLAB script MakeRelease.m which
builds the release package based on the source files.

License for Code

The code is provided here licensed under Version 3 of the GNU General Public License. See
LICENSE.md for the full terms and conditions. Please contact the author should you wish to
license the code under other terms.

Instructions to Replicators

e Open MATLAB, and navigate to the folder containing this file.
e Optional: Ensure Dynare is in your MATLAB path by executing addpath( 'C:\dynare\6.0\matlab'
) ; if your Dynare is installed in the folder C: \dynare\6.0 or addpath( 'PATH_TO_DYNARE_MATLAB_FOLDER'
); more generally, where PATH_TO_DYNARE_MATLAB_FOLDER is the path of the matlab
sub-folder within your Dynare install.
e Type Main at the MATLAB command line, then press enter.
e This file will create all tables and figures used in the paper or its supplemental appendices,
as well as all numbers directly included in the text of either document.

Optional procedure to update the source data

To download the latest versions of the source data, replace the line DownloadLatestData =
false; at the top of Main.m with the line DownloadLatestData = true;, then run the MAT-
LAB script Main.m. The script will then redownload each of the source files from the internet,
recreating the contents of the Inputs folder.

After performing this step, the data may be newer than the data used in the published paper,
and so the results may differ.

List of tables and programs

The provided script Main.m reproduces:

X All numbers provided in text in the paper.
X All tables and figures in the paper.


LICENSE.md

The following output files are generated by Main.m within the Outputs directory:

e Log.txt - A complete log of all MATLAB command output during the script run. Check
this file for numbers included in the text of the supplemental appendices or main paper.

e SupplementalTablelDistributionOfCentralTendencyT.x1lsx - Table 1 from the supple-
mental appendices.

e SupplementalTable2DistributionOfCentralTendencyN.x1lsx - Table 2 from the supple-
mental appendices.

e SupplementalFigurelBreakevenInflationVsSPF.svg - Figure 1 from the supplemental
appendices.

e SupplementalFigure2BreakevenInflationVsReality.svg - Figure 2 from the supple-

mental appendices.

SupplementalFigure3alpha.svg - Figure 3 from the supplemental appendices.

SupplementalFiguredbeta.svg - Figure 4 from the supplemental appendices.

SupplementalFigure5rho_PCEPI_CPI.svg - Figure 5 from the supplemental appendices.

SupplementalFigure6AnnualExercise.svg - Figure 6 from the supplemental appendices.

SupplementalFigure7PiPiStar.svg - Figure 7 from the supplemental appendices.

SupplementalFigure8FiveYearExpectation.svg - Figure 8 from the supplemental ap-

pendices.

e PaperFigurelQuarterlyMod.svg - Figure 1 from the main paper.
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