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Outline:

1. General-to-Specific (GETS) modelling:
— Motivation, properties, advantages, disadvantages

2. The basics of OxMetrics 5:
— Loading, editing and transforming data (logs, differencing),
creating “special” series (cointegration relations, trends, etc.)

3. An overview of Autometrics:
— Key concepts and characteristics

4. Single-equation modelling with Autometrics
— Formulation, Advanced Autometrics settings, fixing variables,
example (2007 Econometric Game, Q1)

5. Multiple-equation modelling with Autometrics
— Formulation, fixing variables, example (2007 Econometric
Game, Q2)
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Common (in-sample) modelling strategies:
1. Select model that minimises information criterion
2. Simple-to-general
3. "l-shot” General
4. Single-path GETS
e Multi-Path GETS: Combines 1 and 4 iteratively

e Multi-Path GETS algorithms: Hoover and Perez (1999), PcGets
(Hendry and Krolzig 2001, 2005), Autometrics (Doornik and
Hendry 2007a, Doornik 2009), AutoSEARCH (Sucarrat and
Escribano 2009, Sucarrat 2009)

e Autometrics: A feature in OxMetrics that automates Multi-Path
GETS
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Autometrics automates GETS modelling of an OLS or IV estimable
linear regression

y =P+ Pix1+ -+ Brxk + €

where the {€} can be homoscedastic, heteroscedastic and/or
autocorrelated

e NOTE: Only the case where {e} ~ IIN(0,0?) has been
extensively studied through Monte Carlo simulation (see in
particular Hendry and Krolzig 2005, and Doornik 2009)

e Analytical analysis either not possible or yields limited insight
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GETS modelling summarised:
1. Formulate a General Unrestricted Model (GUM)

2. Delete step-wise, along different paths, insignificant regressors
at the chosen regressor significance level « ( “target size”,
optional), while checking a range of (optional) diagnostics at each
deletion using a different (optional) significance level

3. If simplification results in more than one terminal model, then
select the model with lowest value on the chosen information
criterion (default: Schwartz), or their union (optional)
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Main benefits of GETS modelling:

e Estimation and inference is conducted while controlling for the
influence of other variables

e In simulations multi-path GETS compares favourably to other
(in-sample) modelling strategies

e GETS modelling results in a parsimonious model that is partic-
ularly useful for scenario analysis (conditional forecasting, policy
analysis, counterfactual analysis, etc.)

Main disadvantages of GETS modelling:

e Slight tendency to retain irrelevant variables (the more corre-
lated the regressors, the higher the tendency)

e Finite sample behaviour can depend substantially on the prop-
erties of the data (regressor inter-correlation, homoscedastic vs.
heteroscedastic errors, fat-tailed errors, etc.)
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Define kg as the number of relevant variables in GUM, k; as the
number of irrelevant variables in GUM (and so ko + k1 = K total
number of variables in the GUM):

° l?g/ko is the relevance proportion or “potency” (analogous to
“power” in statistical hypothesis testing)

° lAq/kl is the irrelevance proportion or “gauge” (analogous to
“size” in statistical hypothesis testing)

Main statistical properties of Autometrics (default options):
° E(/?o/ko) — 1 as the sample size goes to oo

° E(/Aq/kl) — « as the sample size goes to oo
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Target size:

e User defined regressor significance level a.. For example, if 5% is
chosen, then the insignificant regressors at 5% are deleted

Diagnostic test p-value:

e The acceptable diagnostic test significance level. For example, if
deleting an insignificant variable results in a diagnostic test p-value
above the acceptable level, then the variable is re-included into the
model
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Branch:

e Suppose we choose a regressor significance level of 5%, and
consider the following GUM:

Regressor Coef.  P-value
X1 2.851 0.35
X2 0.343  0.00
X3 1.069  0.07

The GUM contains TWO insignificant variables (x; and x3) =
TWO branches each made up of paths

Path:

e A deletion sequence. For example if x; is deleted first and then
x3 before no regressors are significant at the chosen regressor
significance level, then {x1, x3} is a deletion path or sequence
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Rounds:

o If simplification results in more than one terminal model, then
Autometrics initiates a second round by forming a new GUM made
up of the union of the terminal models

e Specification search terminates when either only one terminal
model results, or when the GUM at round n equals the GUM at
round n — 1. If this is the case, then a “Tiebreaker” (an
information criterion) is used to select among the models

Backtesting:

e Parsimonious encompassing test. By default, this is a joint test
of the final model against the initial GUM (“GUM 0"), that is, an
F-test of whether the deleted regressors are jointly insignificant at
Q@
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OxMetrics basics:
e Load data: File — Open, etc.
e Edit sample/dates: Edit — Change Sample

e Missing values (my recommendation): Set to “missing” by
double-clicking the data cell in question

e Graph series: Model — Graphics (or click on the graphics
button) — Actual series or All plot types

e Transform data (algebra feature):

Edit — Algebra (or click on the “Alg” button) —
“Code”, e.g. "DCOO = diff(COO,1);" — Run (— Done)
(NOTE: Case sensitivity in variable names!)

e Create special series (calculator feature): Model — Calculator
(or click on the calculator button) — ...
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e Example. Edit dates (2007 Econometric Game Case):
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a differenced series:

Multiple-equation GETS

BEE

[ Oxeui
hew

Docunents y
Coga | i
[ EG_2007_data_01ds || 1364¢ 2
@ Grophics 19648 3
i Data Pt e
s 19640 5
“ =
) Modules 1964¢ 7
ERY 1964 ( o
5 GaRcH 1964 ( 9

# PeGive 1384 (10%

* oTAE 1964411

% 1964 0120

¢ 1965 1
o e
%0 19654 3

4 Ox-interactive 1965 ( ar

## Rizarina 1965 ( 5
10850 &

19650 7

1965 ( o

1965 ( 9

1965 (10

1965 411

1965 120

1966 ( 1p

10650 2

19664 3

1966 ( ap

1965 ( 5

10650 &

19668 7

1966 ( oy

- IR
e L peseun

BB 7= [ & 3]

»

e we o -
el

O R R B B

i o e i e sm: ,
196404 -.ssais[ missim]  170.56  seroe  2ss.e9  542.07

e e R 1

e o R I Ry e

s e o )
196408] 79489 318-7 7/ Enver Algebra code here, for example

o m——

],

e

196412 -.26573 s1e.7 |1 DC0O = difz (oo, 1) a8
196501 67713 215,44 2

196502 14812 220 4. 2

196503 90268 320. 8 E

T T

el |

o P | |
oo

o

196510 -.90715 317.4 % |
e

1968512 -.32086 3194 L)

136501 368 32064 Functions Database

s

tooeos  paes  amod st B

o =

s e

196606 1.6865 323. 7 [ 5ub-sample evaluation C’;E

s

o

e

196610 17696 318 |

COO[1364(41]

missing

References



GETS modelling OxMetrics basics Single-equation GETS Multiple-equation GETS References

Autometrics is a multi-path GETS modelling feature in OxMetrics:

e The objective of Autometrics is to automate Multi-Path GETS
specification search of a data coherent, General Unrestricted Model
(GUM) in the form of a linear OLS/IV estimable regression (or
regressions)

e Default definition of data-coherency: Stable parameters and
Gaussian, serially uncorrelated, homoscedastic errors. NOTE:
These assumptions can be relaxed through the “Advanced
Autometrics settings”, and if the GUM fails one or several
diagnostic checks Autometrics proceeds anyway

e GUM: A general model (advice: Not too general!) that includes
the variables and lags that are believed to possibly have an impact

e Further reading: Doornik and Hendry (2007a, pp. 70-77),
Hendry and Krolzig (2001) (Autometrics is an evolution of PcGets)
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Single-equation estimation. Example: 2007 Econometric Game,
Question 1
e A "rough” GUM:

11
ACOO; = by + by ACOO; 1 + b,ACOO; 2+ > cidje +e¢ (1)
j=1

e Formulating a model: (Model —) PcGive — Category: “Models
for time series data” — Model class: “Single-equation dynamic
modelling using PcGive” (— Options) — “Formulate”

e Some estimation options (— Options):

— White (1980) standard errors: Tick “Heteroscedasticity con-
sistent standard errors”

— Newey and West (1987) standard errors: Tick “Heteroscedas-
ticity consistent standard errors” and "HACSE"

— Selected diagnostic tests: Tick “Test summary”
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e Formulate a model: (Model —) PcGive — Category: “Models
for time series data” — Model class: “Single-equation dynamic
modelling using PcGive" — "Formulate”
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e Estimation options (— Options):

Masximization Settings

Mancimum number of iterations 1000
Write resulks For every 1]
Write in compact Form D
Convergence

Strong convergence tolerance 0001
Weak convergence kolerance 005
Default

i

Reset default
(=] Additional output to be printed after estimation
Correlation matrix of regressors
Heteroscedasticity consistent standard errors
HACSE (default is HZSE iF selected)
Information criteria
Instability tests (single equation only)
R~Z relative ta difference and seasonals (single equation anly)
Covariance matrix of estimated parameters
Test Summary
Static long-run solution

Equation format

e s .

Cointegration test

[BlFurther options

Coinkegration test: with Max test

|
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e Specify model (... — Formulate):

Lags Datahase
[Lago to || [paTE
= W—T TEME
H e oo
RAD
PRE
vap
ao
)
Constart  Sessonal
Trend Cseasonal
Use defaul status v
|Recal a previous madel v

e “Seasonal”, “CSeasonal”: Seasonal dummies and centred

seasonal dummies, respectively

e Estimate with default options: Ok — Ok — Ok
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Single-equation GETS modelling with Autometrics. Example: 2007
Econometric Game, Question 1
e Recall the "rough” GUM:

11
ACOO; = by + byACOO; 1 + b,ACOO; 5+ > cidj e + e

Jj=1

e The specific model proposed by Autometrics using the default
options:

3 11
ACOO: = by + ACOO: 1+ > cidj e+ > cidje + e
j=1 j=5

e Level representation:

3 11
COO; = bo+(1+b1)COO:_14+b1COO: 2+ ¢idj e+ Gidj e+e
j=1 j=5
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e Specify model:

Formulate - Single-equation Dynamic Modelling - EG_2007_data_01.xls

Clearstatus

7 regressor
insin

[se defaul status

[Recal a previous model

V- endogenaus

Single-equation GETS

Multiple-equation GETS

USEFUL FEATURE: Fixing regressors (that is, preventing

Autometrics from deleting them). Select the regressors to fix —
Right-click mouse — A: instrument/fixed. NOTE: Do the same

thing to define instruments if IV is used instead of OLS

References
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e GETS modelling with Autometrics: Tick “Automatic model
selection”

Model Settings - Single-equation Dynamic Modelling ['5:<|

Choose a model type:
Ordinary least squares
Instrumentl variables
Autoregressive least squares

from lag

- T00®

tolag

Choose the Autometrics options:

Target size Default: 0.05

Outlier detection hone

Pre-search lag reduction
Advanced Autometrics settings
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e Main Autometrics options:
— Target size: Regressor and backtesting significance level

— Qutlier detection: Neutralises large residuals in the GUM by
means of impulse dummies

— Pre-search lag reduction: Speeds up simplification; GENERAL
ADVICE: Turn off!

— Advanced Autometrics settings: Tick if default settings are
unsatisfactory
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e Advanced Autometrics settings:

[Z) search settings

Outler detection None

Pre-search lag reduction

Pre-search variable reduction O

Search effort 1

Backtesting GUMD
Tie-breaker SC

Print level Default output
Target size Default: 0.05
Diagnostic test p-value .01

Standard errors Defaul:

GIVE: first do reduced Form

Block identification when there are koo many parameters

Diagnostic test set
Use default

8

iagnostic test arguments

Use default
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e Selected advanced Autometrics settings:

— Backtesting: “None” may be preferable if the final model does
not encompass the initial GUM. "GUMO" is the initial GUM,
which generally does not correspond to the “Current GUM"

— Tiebreaker: The information criterion used to select between
terminal models. SC (Schwartz) and min(k) (the model with the
least regressors) are the most conservative

— Diagnostic test p-value: The acceptable diagnostic test sig-
nificance level. If deleting an insignificant variable results in a
diagnostic test p-value above the acceptable level, then the vari-
able is re-included into the model

— Standard errors:  Ordinary (“Default”), White (1980)
("HCSE") and Newey and West (1987) (“HACSE")

— Heteroscedasticity tests: White (1980)



GETS modelling

OxMetrics basics

Single-equation GETS

Multiple-equation GETS

References

e “Recursive estimation”: Slows down the computations (slightly),
but it enables some very useful recursive stability analysis features

e Specific model proposed by Autometrics:

[EQ({ 2] Modelling DCOO by OLS

The dataset is: C:\Documents and 3ettings\sucarratifis documentos)files\teaching
The estimatlon sample is: 1964(8) - 2000(1Z

Coefficient

BCOO_1 -0.213998
Seasonal . 199927
Seasonal 1 -0.507123
Seasonal_z . 451573
Seasonal_4 07806
Seasonal_s -1.94870
Seasonal_6 -3.02784
Seasonal 7 -3.77271
Seasonal_8 -3.69728
Seasonal_9 -1.89487
Seasonal_10 -0.176450
Constant i 1.50663
Sioma 0.286776
Rz 0.946555
log-1likelihood -68.1549
no. of observations 437
mean (PCO0) 0.112334
AR 1-7 test: F(7,418

ARCH 1-7 test: F7,411

Normality tes Chi‘*z(z

Hetero test F(1z,412

Hetero-X test F (22,402

RESET test:

Fi1,424) =0.

Std.Error t-walue
0.04512 0.0000
0.05880 0.0007
0.05851 0.0000
0.06034 0.0000
0.05885 0.0000
0.06413 0.0000
0.09527 0.0000

0.1275 0.0000
0.1505 0.0000
0.1424 0.0000
0.07692 0.0222
0.06042 0.0000

RES 34,9520821

F(11,425) = 684.3 [0.000] %%

b z.05

no. of parameters 12

war (DC00) 1.49654

1.0154 [0.4196]
0.78775 [0.5978
Z.5460 [0.Z800
0.85756 [0.5908
1.2915 [0.1715
00067958 [0.9782]

o

cocooooooooo

t-prob Part.R*Z

0503
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Some further diagnostic tests:
e Residuals graphs: Model — Test — Graphical analysis — ...
e User specified residuals tests: Model — Test — Test — ...

e Recursive graphics (VERY useful!): Model — Test — Recursive
graphics — ...
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Single equation dynamic forecasting:

e The parsimonious model suggested to us by Autometrics
contains lags and deterministic terms only, so we may readily
generate dynamic forecasts beyond 2000(12)

e Forecasting DCOO dynamically 24 months beyond 2000(12):
Model — Test — Forecast and then

Forecast - Single-equation Dynamic Modelling X

yields (graph on next slide)
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Single equation dynamic forecasting (cont.):

e Out-of-sample forecasts of DCOO from 2001(1)-2002(12):

L L 1 L ! L
2000 200 2002 2003

e In order to generate forecasts of the level of COQ, recall that any
variable yr satisfies yr = yo + Z;l Ay;. In other words, tick
“Write results instead of graphing” and use Algebra or Calculator
(Model — Calculator) to obtain the forecasts of the levels COO
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Multiple-equation modelling with Autometrics (two approaches):

1. Seemingly Unrelated Regression (SUR) using OLS/IV, that is,
single-equation GETS modelling of each equation separately
(requires stationarity of regressors)

2. Simultaneous variable deletion (or non-deletion) across
equations using vector diagnostic tests but estimation still by OLS
(does not require stationarity of regressors), see Doornik and
Hendry (2007b, pp. 29-31). (NOTE: IV estimation not available
with this strategy)

— Model type: “Unrestricted system” (system of URFs), see
Doornik and Hendry (2007b, chapter 3)
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Formulate a system: (Model —) PcGive — Category: “Models for

time series data” — Model class: “Multiple-equation dynamic

modelling using PcGive” — “Formulate”

B PcGive - Models for time-series data 3]
All GERCH F i STAMP
Module Peizive
Category IModeIs Far time-series data v!
Model class |Multipls-equatiun Dynamic Modelling using PoGive vl

-
Formulate...
e

Estimate. ..

Progress... R

[ Options... l

I

Close

]




GETS modelling OxMetrics basics Single-equation GETS Multiple-equation GETS References

Multiple-equation modelling with Autometrics using second
approach. Example: 2007 Econometric Game, Question 2

e My GUM: A six-dimensional VAR(2) of
Yt = (TEMP[-, COOt, RADt, PREt, VAPt, CLDt), with a constant
and 11 centered seasonals in each of the six equations:

Selection Lags Database
¥ TEMP [Lagote v| [oate
U Constant =
T
TEMP_1 z J - oo
TEMP 2 RAD
¥ coo PRE
i w
f0s )
¥+ endogenous
2: regressor
U: urrestricted
I: identity
Constart  Seasonal
Trend Cseasondl
[Use defoul status v
[Recal a previous mocel v
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e Fixing variables (that is, restricting Autometrics to keep them)
now differs:

o Fixing VAR-lags is not possible, only the exogenous regressors
can be fixed

¢ Select the exogenous regressors to fix — Right-click mouse —
U: Unrestricted

¢ To unfix exogenous regressors, select the regressors to unfix —
Right-click mouse — Clear status

e Lag-deletion is undertaken across equations. For example,
TEMP; is either deleted from all six equations or from none, etc.



GETS modelling OxMetrics basics Single-equation GETS Multiple-equation GETS References

Results with default settings:

e NOTE: Autometrics simplifies even though the GUM does not
pass all diagnostic checks

e Four variables are removed from all of the equations: The second
lag of TEMP, VAP and CLD, and CSeasonaI_lO
Other type of analysis:

e Cointegration analysis (applied on the Unrestricted system, not
on the simplified model): Model — Test — Dynamic Analysis and
Cointegration Tests — ...

See Doornik and Hendry (2007b, chapter 4)
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