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otivationM

« …policymakers are well advised to follow two principles familiar to navigators throughout the            

ages: First, determine your position frequently. Second, use as many guides or
landmarks as are available. »

. ernanke, archB  B  M  2006 

eleases of the official value of and other national accounts data are published lateR       GDP        

lobal economic developments have to be assessed from numerous and more timely indicatorsG             

ncorporate higherI  -freqency indicators into statistical, quantitative forecasting models      

e.g. Rünstler and Sédillot ( 2003), Ingenito and Trehan ( 1996) …
wo main oals:T   G  

. xploit the considerable amount of conjunctural information available before release of official national accounts data1  E               

. uild an automated process for an efficient day2  B        -to-day use 

roject:SNB P  

utomated procedure to select and run optimal, indicator models for shortA           -term forecasting of the international economy     



utomated hortA  S - un conomic orecastsR  E  F

ctober26 O  2007 icolas toffelsN  S
4

SNB’s global forecasts cycle  

Defining mid-term scenarios for the global 
economy: Base scenario & 2-3 risk 
scenarios (requiring Board approval)

Interim 
assessment of 
Base scenario

Quarterly cycle: 13 weeks

Weekly review of 
incoming indicators 

Board meeting

T-6 weeks T-1 weekEvery Wednesday 13:00 T

Board meeting

Update of short-term 
forecasts

Update of short and medium-term 
forecasts

Update of short 
and medium-
term forecasts
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exiconL

ainM -ridge equation:B  

orecast equation for the target variable (quarterly frequency)F        

iniM -ridge equation:B  

orecast equation for monthly indicators used as regressors in the ainF           M -ridgeB  

equation

uxiliary variables:A  

onthly indicators that appear in the iniM       M -ridge equations but not in the ainB       M -
ridge equationB  

ard indicators:H  

Quantitative data (e.g. industrial production, retail sales …)
oft indicators:S  

Qualitative data (e.g. Business / consumer surveys…)
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niverse ofU   

ndicators (I  Ω)

ubsetS of 
ndicators (I  Σ ⊂ Ω)

tage : ndicator selectionS  1  I  

ainM -ridgeB  

equation

tage : pecification and estimation of the ainS  2  S      M -

ridge equationB  

rocedurePepresentationR
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tage : valuation of ainS  3  E   M -ridge equationB  

ainM -ridgeB  

equation

tage : utomated forecastsS  4  A  

ncoming dataI  

orecastsF

rocessP

epresentationR
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tructureS

oftwares:S

- views .E  5 1

- PERLatabaseD

xtensionsE

ubroutinesS

rogramsP esultsR

tageS 4tageS 3tageS 2tageS 1

ain olderM  F

odelM

$selection.prg1

settings_m.prg1

settings_q.prg1

setpath.prg

$selection.prg2

settings_m.prg2

settings_q.prg2

setpath.prg

$evaluation.prg

settings_m.prg3

settings_q.prg3

setpath.prg

$forecast.prg

settings_m.prg4

settings_q.prg4

setpath.prg

crunching.prg

ranking.prg

tests.prg

forecasts.prg

results_m/q.wf1 1

results_m/q.wf2 1

results_m/q.wf3 1

results_m/q.wf4 1

$dataimport.prg

monthly.wf 1

quarterly.wf 1

db.edb

$combination.prg3

$combination.prg4

$markup.prg3

$aggregation.prg
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tage :S  1  

ndicator selectionI  

anks indicators according to their inR      -sample fit 

est for potentially useful combination of forecastsT        

(encompassing). odified iebold M  D - arianoM  t-test.
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tage :S  1  

ndicator selectionI  

1. stimation ofE   K bivariate distributed lag regressions with lagged dependent variable   OLS     

est lag specification for every stationary indicatorB        xi,t

. anking of the2  R    K best models according to a specified criterion ( , or adj.       AIC  SIC   R

2)

. ncompassing bivariate tests ( odified iebold3  E    M  D - arianoM  t-test (arvey, eybourne and ewbold, )H  L   N  1997 )
K- variables that contain additional information to the best single variable equation1           

( ) KixLByLA ttiit ,...,2,1)( ,0 =++=Δ εβ
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tage :S  1

pplicationA

arget variable:T   uarterlyQ  growth (saar)US GDP  

Data set: 189 „hard“ indicators

ax # of lags:M    2 (for exogenous); 4 (for target) 

# of specifications: 24‘ ( x192 189  2

7)

riterion:C adj. R2

omp. time:C   sec.80 
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utput: tageASEF O  S  1
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tage :S  1

dditional featureA  

ossibility to use tage also for aP    S  1    monthly target 

variable.
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tage :S  2

election of the ainS    M -ridge equationB  

ind the optimal specification regarding lags and variablesF         

(e.g. selected from tage )   S  1  

The ranking is based on in-sample criteria (SIC, AIC…)
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tageS  2

ainM -ridge equationB  

ultivariate distributed lag regression with lagged dependentM        

variable:

est ainB  M -ridge equationB  

where regressors  xi,t: a subset of    S indicators

t

S

i
tiit xLByLA εβ ++=Δ ∑

=1
,0 )()(
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tage :S  2

pplication (contd)A  

ndicators:I           manuf, and rivate constr.IP  PCE  P   

ample:S q1987 2-q2007 2

riterion:C SIC

ax. # of lags:M    (exogenous); (target)2  4 

# of specifications:  8‘ (192 2

13)

omput. time:C  sec.37 
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utput: tageASEF O  S  2
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tage :S  2

dditional featuresA  

ossibility to find equations for variables inP        monthly

frequency
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tage :S  3  

ainM -ridge evaluationB  

valuate the forecast equation in pseudo outE       -of-

sample exercises against or benchmarks   1  2 

nput: ainI  M -ridge (e.g. from tage ) and benchmarkB    S  2    

equations (e.g. univariate)  

utput: tests of forecasts propertiesO  4    
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tage :S  3  

ests4 T

.1  orecast accuracyF   

est of ean quared rrors equality. odified ieboldT   M  S  E   M  D - arianoM  t-test

(arvey, eybourne and ewbold, )H  L   N  1997

.2 irectional accuracyD  

ests if the direction forecast is significantly different from a randomT            

draw. ndependence I  hiC -quaredS -test. ( iebold and opez, )D   L  1996

.3 orecast biasF  

ests the null of unbiased forecasts.T       t- and F-test

.4 ormality of residualsN   

arqueJ -erra (hiB  C -quared)S  -test
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tage :S  3  

ain featuresM  

ossibility to simulate different degree of informationP        

inside the quarter ( month, months, full quarter)   1  2   

alues of exogenous variables are forecasted withV        

a or the mean of the previous month(s) VAR       
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tage :S  3  

olling forecastR  

( month of information)1   

M1 M2 M3 M4 M5 M6

orecastF  

(monthly)

ainM -ridge forecastB   

(quarterly)

estimationVAR 

(monthly)

or tF  Q

or t+F  Q 1

Etc…
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tage :S  3  

pplication (contd)A  

ainM -ridge ( ):B  SNB  pcha(gdp) c pcha(gdp(@   @ -)) pcha(pce) pcha(ipman)1  @  @  

pcha(privconst)@

enchmarkB  1 (FRSF- odel, rehan, ):M  T  1996  pcha(gdp) c pcha(gdp(@   @ -)) pcha(gdp(1  @ -))2  
pcha(gdp(@ -)) pcha(pce) pcha(emp)3  @  @

enchmark :B  2  est univariate for pcha(gdp) (up to lags)B    @    4 

Estimation period: 1990q 2 – q1998 4

utO -of-ample orecast: qS  F     1999 1-q ( obs.)2007 2 34 

omputing time: sec.C                 11 
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utput: tageASEF O  S  3
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tage :S  3  

dditional featuresA  

Lag specification of VAR is automatically chosen ( AIC, SIC, Hanna-Quinn…)
or can be imposed    

ay also be used with equations containing quarterly regressorsM         

valuation of nE   -steps ahead forecasts  

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

forecasts

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

orecasts of several equations can be computed and weighted (mean, median..)F            

and then compared to a benchmark     
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tage :S  4

utomated forecastsA  

utomated forecasting tool for dayA     -to-day use 

xploit as much information as possible by considering allE          

monthly regressors available  
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tage :S  4

utomated forecastsA  

roblem: onthly regressors are often only partially available within aP  M          

given quarter 

ealing with staggerred data: iniD     M -ridge equations to forecastB     

missing data of monthly indicators    

zh denote H auxiliary variables that won‘t be used in the    

ainM -ridge equation but are useful for forcasting the regressorsB          x

xj are the variables to be forecasted:     

Pjth

H

h
hti

ji
ijtjj tzLCxLBxLA 1,2,...,,

1
,,0, )()()( =

=≠

+++= ∑∑ εβ
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tage :S  4

utomated forecastsA  

n order to find good auxiliary variables, tage can beI        S  1   

used with monthly dependent variables    

o find the optimal iniT     M -ridge equation, tage can also beB   S  2    

used
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tage :S  4

utomated forecastsA  

nce all exogenous variables have the same end date, aO           VAR 

is estimated to compute a forecast up to the specified          

horizon

stimating then the best ainE     M -ridge equation and computingB     

a forecast 

ptionally: kipping the iniO  S   M -ridge and forecasts and fillingB   VAR    

up the missing values with the mean of the previous          

month(s)
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tage :S  4

utomated forecastsA  

M1 M2 M3 M4 M5 M6

orecastVAR F  

(monthly)

ainM -ridge orecastB  F  

(quarterly)

iniM -ridge orecastB  F  

(monthly)
arV  1

arV  2

arV  3

argetT
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utput: tageASEF O  S  4
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tage :S  4

pplicationA

ainM -ridge:B

pca(gdp) c pca(gdp(@   @ -)) pca(pce) pca(ipman) pca(privconst)1  @  @  @

and construction dataPCE    iniM -ridge equations to forecastB     

regressors

uxiliary variables:A   etail sales, ours worked in constructionR   H    

Number of tested Mini- Bridge specifications: 2‘ 304
to forecast monthly data up to qVAR       2010 1

omputation time:C  sec.10 
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tage :S  4

dditional featuresA  

orecasts with equations based on quarterly dataF       

orecasts where missing monthly data is completed withF         

the mean of the previous month(s)     

Combination 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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esultsR

igure :F  1

orecast accuracy significantly above benchmarksF     

irst month of data particularly importantF      

igure :F  2

itH -ratio above %; much  50   higher than the univariate forecast   

itH -ratio not monotonously increasing with the information   

available
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igureF  1

How does the model perform compared to benchmarks?
(Sample: 1999q1-2007q2)

1.2

1.4

1.6

1.8

2

2.2

2.4

0 1 2 3

Months of available information in the quarter

R
oo

t M
ea

n 
Sq

ua
re

 E
rr

or
 (%

, s
aa

r)

Univariate model Trehan model SNB model
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igureF  2

Hit-ratio

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3
Months of available information in the quarter

H
it-

ra
tio

Univariate model Trehan model SNB model
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esults (contd)R  

igure :F  3

ain of using a surveyG     -based model only until hard     

data arrive for the st month in the quarter    1     
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igureF  3

How much is it to gain from timely survey data ?
Sample: 1999q1-2007q2

* Mean of 5 survey-based forecacts (PMI, Chicago fed, Philly fed, Consumer sentiment, Consumer confidence) 

1.2

1.4

1.6

1.8

2

2.2

0 1 2 3
Months of available information in the quarter

R
oo

t M
ea

n 
Sq

ua
re

 E
rr

or
 (%

, s
aa

r)

Hard indicators model
Survey indicators model*

precision gain:  + 0.10 pp 

precision loss: - 0.24 pp 
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esults (contd)R  

igure :F  4

urveyS -based forecasts useful during the first half of current         

quarter

ferwards, better to incorporate information from the hardA         

data

ignificant jump in accuracy when hard data becomeS         

available

agnitude of errors very similar to the ones reported inM           

recent interim forecasts document OECD   
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igureF  4

Forecasting sequence 

What type of model should be used  throughout the quarter?

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

M1w1 M1w2 M1w3 M1w4 M2w1 M2w2 M2w3 M2w4 M3w1 M3w2 M3w3 M3w4 M4w1 M4w2 M4w3 Publication

Weeks from the start of the quarter up to first official estimation

R
oo

t M
ea

n 
S

qu
ar

e 
Er

ro
r, 

%
 s

aa
r

Surveys-based 
forecasts

Hard data-based 
forecasts
(1 month of data) Hard data-based 

forecasts
(2 months of data)
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ummaryS  ASEF

otent tool to uncover variables with high informationalP         

content (tage and ) S  1  2

onvenient way to evaluate outC     -of-sample forecasts based   

on various informational assumptions (tage )    S  3

ast computing and summary of forecasts for daily useF          

(tage )S  4

an compute and combine the results of a large set ofC            

forecasting equations 
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