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. otivation

« ...policymakers are well advised to follow two principles familiar to navigators throughout the
ages: .irst, determine your position frequently. econd, use as many guides or
landmarks as are available. »

. ernanke, . arch

% \eleases of the official value of . ..and other national accounts data are published late
- . lobal economic developments have to be assessed from numerous and more timely indicators

<> .ncorporate higher-freqency indicators into statistical, quantitative forecasting models

e.g. \unstler and “édillot (), .ngenito and rehan ()

< wo main . oals:

. xploit the considerable amount of conjunctural information available before release of official national accounts data
. uild an automated process for an efficient day-to-day use
- . .roject:

utomated procedure to select and run optimal, indicator models for short-term forecasting of the international economy
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. 'S global forecasts cycle

Quarterly cycle: 13 weeks

Board meeting Board meeting
] ] ] ] ] ] | ] ] ] ] [

Every Wednesday 13:00 ——— -6 Weeks T-1week T

Weekly review of Defining mid-term scenarios for the global ~ Nterim

incoming indicators economy: Base scenario & 2-3 risk assessment _Of
scenarios (requiring Board approval) Base scenario

Update of short-term  Update of short and medium-term Update of short

forecasts forecasts and medium-

term forecasts
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. exicon

. ain-ridge equation:

.orecast equation for the target variable (quarterly frequency)

. ini-ridge equation:

.orecast equation for monthly indicators used as regressors in the . ain-ridge
equation

uxiliary variables:
. onthly indicators that appear in the . ini-ridge equations but not in the . ain-
ridge equation

ard indicators: ] ] _ ]
uantitative data (e.g. industrial production, retail sales ...)

oft indicators: ]
-ualitative data (e.g. usiness / consumer surveys...)
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\.epresentation rocedure

niverse of

ndicators (Q)

tage : .ndicator selection

ubset of
ndicators (X < Q)

tage : pecification and estimation of the . ain-
ridge equation

. ain-ridge

equation

l
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\.epresentation [OCESS
‘ tage : valuation of . ain-ridge equation
. ain-ridge
equation

ncoming data

tage : utomated forecasts

. orecasts
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. ain .older
| | - views ..
. atabase ubroutines . odel - \
$dataimport.prg crunching.prg
monthly.wf. ranking.prg
quarterly.wf. tests.prg
db.edb forecasts.prg
xtensions rograms \esults
$combination.prg results. m/q.wf
$combination.prg results. m/q.wf
$markup.prg results. m/q.wf
$aggregation.prg results. m/q.wf
tage. tage. tage.
$selection.prg $selection.prg $evaluation.prg
settings.m.prg settings. m.prg settings. m.prg
settings_.q.prg settings_ g.prg settings. g.prg
setpath.prg setpath.prg setpath.prg
. ctober . - icolas toffels
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tage :
.ndicator selection

< \anks indicators according to their in-sample fit

% est for potentially useful combination of forecasts
(encompassing). . odified . iebold-. ariano £test.
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tage :
.ndicator selection

stimation of . bivariate distributed lag . .regressions with lagged dependent variable

ALY, = +B (L)X, +5  1=12..K

- est lag specification for every stationary indicator X

- \anking of the best models according to a specified criterion (., ..or adj. \)

. ncompassing bivariate tests (. odified . iebold-.

->

ariano ttest (arvey, . eybourne and . ewbold, ) )
. -.variables that contain additional information to the best single variable equation
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tage :
pplication

arget variable: . uarterly .. . . growth (saar)
. ata set: ., hard“ indicators

. ax # of lags: . (for exogenous); . (for target)
# of specifications: . (.x )

riterion: adj. \

omp. time: . SecC.
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. utput: tage .
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tage -
dditional feature

% ossibility to use tage .also for a monthly target
variable.
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tage :
election of the . ain-ridge equation

/

% .ind the optimal specification regarding lags and variables
(e.g. selected from tage )

\/

<« he ranking Is based on in-sample criteria (., ....)
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tage
ain-ridge equation
% . ultivariate distributed lag regression with lagged dependent

variable: .
A(L)AY, = S, + z B; (L)X, + ¢
i—1
—> est . ain-ridge equation

where regressors x . a subset of .indicators
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tage :
pplication (contd)
»» .ndicators: ..manuf, .and rivate constr.
» ample: d-q.

% riterion:

% . ax. # of lags: . (exogenous); . (target)
% # of specifications: .. ()

» omput. time: .sec.
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. utput: tage
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5
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tage -
dditional features

% ossibility to find equations for variables in monthly
frequency
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tage :
. ain-ridge evaluation

L)

1)

» valuate the forecast equation in pseudo out-of-
sample exercises against .or .benchmarks

4

< .nput: . ain-ridge (e.g. from tage ) and benchmark
equations (e.g. univariate)

L)

» utput: .tests of forecasts properties

1)
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tage :
.ests

. .orecast accuracy

est of . ean quared rrors equality. . odified .iebold-. ariano #test

(arvey, .eybourne and . ewbold, )

. . lrectional accuracy

ests if the direction forecast is significantly different from a random
draw. .ndependence h/i-quaredtest. (.iebold and . opez, )

. .orecast bias
ests the null of unbiased forecasts. /- and .-test

. . ormality of residuals
.arque-erra (hi-quared) -test
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tage :
. ain features
ossibility to simulate different degree of information
inside the quarter (. month, . months, full quarter)

alues of exogenous variables are forecasted with
a \ or the mean of the previous month(s)
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tage :

\olling forecast
(. month of information)

\. estimation

(monthly)

. orecast

(monthly)

.or .t . ain-ridge forecast

(quarterly)

or| . t+. tc...
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tage :
pplication (contd)

** . ain-ridge ( )Z pcha(gdp) ¢ pcha(gdp(-)) pcha(pce) pcha(ipman)
pcha(privconst)

% enchmark .(.\.-. odel, rehan, ): pcha(gdp) ¢ pcha(gdp(-)) pcha(gdp(-))
pcha(gdp(-)) pcha(pce) pcha(emp)

4

 enchmark : est univariate for pcha(gdp) (up to .lags)

< stimation period: g.— q.
% ut-of-ample . orecast: g-q. (. obs.)
% omputing time: . Sec.
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utput: tage .
" =S¢ | I= Table: SUMMARY TESTS Workﬁle PROGR
A | B

Graph: EVALGRAPH_1 Wor...

Yigw | Cbject AddText ||Line/Shade Template | C | D |
1 Best Model Benchmark 1 Benchmark 2 A
3 || -
3 |RMSE 1.37836 1.80367 210263 =
EHUDQEH , FCST Benchl 4 [Theil's U - 0.76419 065554
—— FCHT MainB j—— FC5T Bench? .
£ |Diebold-Mariano Test
L - -2 24536 -2 57067
8 |P-value Did - 0.03186 0.01485
9 nodified Dk - -2.31340 -2 BABET
10 |P-value modified Dk - 0.02707 0.01230
11
12 |Chi*2 Independence
13 [Matching quota 0.BBRE7 054545 0.21212
14 [Test statistic 347782 020263 11.33617
15 |P-value 0.05220 065261 0.00074
16
17 |Test for Forecast Bias
18 |Pvaluea=10 0.99385 0.07709 0.37020
19 |P-valueb=1 0891121 0.05200 0.20444
20 |[P-value joint 0.985810 0.14210 0.058540
21
22 |Mormal Distribution of Residuals
23 arque-Bera 1.053395 0.031138 0365557
2 24 |P-value 0.585553 0.5984551 0.8325940
28
1899 2000 2001 2002 2003 2004 2005 2006 2007 76 | b
77 | % ¥
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tage :

dditional features

-ag specification of \ is automatically chosen (., ., anna-.uinn...)
or can be imposed

. ay also be used with equations containing quarterly regressors
valuation of n-steps ahead forecasts

est whether rolling optimization (for coefficients, variables and lags) improves
forecasts

ny time series can be used as a benchmark (e.g. from external sources/models)

. orecasts of several equations can be computed and weighted (mean, median..)
and then compared to a benchmark

. icolas toffels
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tage -
utomated forecasts

/

% utomated forecasting tool for day-to-day use

/

% xploit as much information as possible by considering all
monthly regressors available
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tage :
utomated forecasts

% roblem: . onthly regressors are often only partially available within a
given quarter

-> . ealing with staggerred data: . ini-ridge equations to forecast

missing data of monthly indicators
+ z denote .auxiliary variables that won‘t be used in the

. ain-ridge equation but are useful for forcasting the regressors x

5 X; are the variables to be forecasted:

H
Ai(L)X =B, + D) Bi(L)X +> Co(L)z, +&  i-12..7
i | h=1

. ctober . . icolas toffels
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tage -
utomated forecasts

% .n order to find good auxiliary variables, tage .can be
used with monthly dependent variables

% o find the optimal . ini-ridge equation, tage .can also be
used
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tage :
utomated forecasts
%» nce all exogenous variables have the same end date, a \

is estimated to compute a forecast up to the specified
horizon

» stimating then the best . ain-ridge equation and computing
a forecast

%» ptionally: kipping the . ini-ridge and \ forecasts and filling
up the missing values with the mean of the previous
month(s)
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tage -
utomated forecasts

m ~ ini-ridge . orecast

(monthly)

ar .

\. .orecast

ar. m (monthly)
ar . &W\\\Q . ain-ridge . orecast

(quarterly)

arget
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. utput: tage
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G H
1 [US GDP Growth Forecasts A
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3 200703 200704 200801 200802 Last Update
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5 [Tracking_Mean 3.22 1.99 A, MA 081007 10:32
B [Tracking VAR 3.58 3.74 3.40 380 08A0207 10:33
7 [Survey Mean 2.4k 275 2584 292 08M0/07 10:32
8 [Survey Median 270 2.92 2.B0 291 0811007 10:32
9 |Harddata 288 3.2 3.04 310 08M007 10:33

10 [Top 1q 1.82 077 A, MA  08M007 10:33

11 [Leading_1q 224 272 1.99 2o 08M007 10:34

12 [Top 2q 243 0.20 -0.37 MA  O8M007 10:33

13 |Leading_Zq 2.38 | 2.08 2582 08007 10:34 3
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tage :
pplication

% . ain-ridge:
pca(gdp) ¢ pca(gdp(-)) pca(pce) pca(ipman) pca(privconst)

» .and construction data = . ini-ridge equations to forecast
regressors

% uxiliary variables: \etail sales, ours worked in construction
<« . umber of tested . Ini-ridge specifications: .

%» \ to forecast monthly data up to q.

% omputation time: . sec.

. ctober . . icolas toffels



SCHWEIZERISCHE NATIONALBANK

BANQUE NATIONALE SUISSE

utomated hort-\un conomic . orecasts BANCA NAZIONALE SVIZZERA

A/
0’0

A/
0’0

<

1)

L)

. ctober .

BANCA NAZIUNALA SVIZRA
SWISS NATIONAL BANK h

tage -
dditional features

. orecasts with equations based on quarterly data
.orecasts where missing monthly data is completed with
the mean of the previous month(s)

ombination of forecasts: can run a large set of
forecasting equations and weight the results
(mean, median...); useful assessment of the balance

of risks
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\.esults

.igure :

/

% .orecast accuracy significantly above benchmarks

/

% .irst month of data particularly important
.igure :

/

% it-ratio above %; much higher than the univariate forecast

/

% it-ratio not monotonously increasing with the information
available
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utomated hort-\un conomic . orecasts

.igure

How does the model perform compared to benchmarks?
(Sample: 1999q1-2007g2)

- 4l - Univariate model - -® - Trehan model - -& - SNB model

M- M- M- |
L A i ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

@ -l °. .
T - -~ -~ -~ -~ -~ -~ -~ - - - - - - - - - - - -0~ - ’\ ”””””””””””””” .::,‘,.,.,:,-,,,,,,,,,,,,,,,,,,,-,::,: ’’’’ ‘-’ ”””””””
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&®
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""""" A
0 1 2 3

Months of available information in the quarter
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.igure .
Hit-ratio
1
094---—----""-"-"-"-"-—-—--—-—- - 4 - Univariate model - @ - Trehan model - -& - SNBmodel ------------————
0.8 - oo
0.7 - R i R
I ST T T A
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Months of available information in the quarter
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\.esults (contd)

.igure :

\/

% .ain of using a survey-based model only until hard
data arrive for the st month in the quarter
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.igure

How much is it to gain from timely survey data ?
Sample: 1999q1-2007qg2

229" *Mean of 5 survey-based forecacts (PMI, Chicago fed, Philly fed, Consumer sentiment, Consumer confidence)
2 P
precision gain: + 0.10 pp
“ ‘.~.~~ ---‘—-
184 -------"-"“"“—-— ‘,\,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;,t::,: ,*_,,‘,-,-,:,',:; ,,,,,,,,,,,,,,,,,,,,,,,,
’ . precision loss: - 0.24 pp
1.6 - .
- -A - Hard indicators model Tl
- #® - Survey indicators model* R
1.4 1 A A
12 T T T 1
0] 1 2 3

Months of available information in the quarter
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utomated hort-\un conomic . orecasts

\.esults (contd)

.igure :

% urvey-based forecasts useful during the first half of current
quarter

< ferwards, better to incorporate information from the hard
data

% ignificant jump in accuracy when hard data become
available

% . agnitude of errors very similar to the ones reported in
recent . interim forecasts document
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.igure

Forecasting sequence

What type of model should be used throughout the quarter?

b

Mlwl

. ctober .

Mlw2

Mlw3

Mlw4 M2w1l M2w2 M2w3 M2w4 M3w1l M3w2 M3w3

M3w4

Weeks from the start of the quarter up to first official estimation
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M4w2
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ummary .

otent tool to uncover variables with high informational
content (tage .and )

onvenient way to evaluate out-of-sample forecasts based
on various informational assumptions (tage )

.ast computing and summary of forecasts for daily use
(tage )

an compute and combine the results of a large set of
forecasting equations
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