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∗ Business surveys indicators represent an important tool in 
economic analysis and forecasting practices. While there is 
wide consensus on the coincident properties of such data, 
there is mixed evidence on their ability to forecast 
macroeconomic developments in the short term. 
 

∗ In this study we extend the previous research on business 
surveys predictive content by examining the leading 
properties of the main business survey indicators coming 
from the Italian Survey on Inflation and Growth 
Expectations (SIGE).  
 
 

Motivation 



∗ Bergstrom (1995) analyzes the relationship between industrial production 
growth rate and business tendency survey (BTS) indicators for Sweden and finds 
that the specifications including BTS indicators improve the forecasting 
performance of the models. 

∗  Lemmens et al. (2005) analyze the predictive content of Production 
Expectations data In their findings production expectations display a predictive 
content only in 7 EU countries when using univariate Granger test whereas in a 
multivariate test context the leading properties are confirmed for all the groups 
of countries. 

∗  Claveria et al. (2007) analyze the predictive power of a wide set of business and 
consumer survey variables for several European countries and conclude that 
only for a limited number of models using information from surveys the forecast 
performance. 

∗ Cesaroni (2011) analyzes the cyclical behavior of four Italian business survey 
indicators using both time and frequency domain methods and concludes that 
business tendency surveys are able to predict economic activity evolution 
especially at highest business cycle frequencies. 

Literature review 



∗ First We provide a complete characterization of the survey data 
business cycle properties (i.e. volatility, turning points, average 
duration of cycles) and we compare them with the business 
cycle chronology of Italian National Accounts reference series 
(cross correlations, concordance index). 
 

∗ Second we assess the survey variables predictive content with 
respect to their National Account reference series in terms of 
RM(F)SE using: 

 
∗ Discrete approach (expansions/recessions) through  Binary 

autoregressive models (BARIMA) 
 
∗ Continuous approach (balances) through univariate dynamic 

models and comparing them with benchmark ARIMA models 
 

Outline 



∗ Business Survey data are taken from the Bank of Italy quarterly 
Survey of Inflation and Growth Expectations (SIGE).  
 

∗ The survey is conducted in Jan-Apr-July-Sept on a sample of 
roughly 1,000 firms of manufacturing and services sectors with 
more than 50 employees. Survey starts from 1999q4. 
 

∗ Respondents are asked to furnish opinions concerning the short 
term evolution of various macroeconomic variables such as 
inflation, business cycle, overall economic activity and more 
specific questions concerning their own business activity.  

Data description 



∗ Inflation expectations (INFL_EXP): This indicator captures the 
twelve months firms expectations of harmonized price 
consumption index. Available from 1999q4 
 

∗ Firms Expectations on own Prices (D_PREZ): This question asks 
firms to answer about 12 month expectations on future prices of 
its own products. (We consider industry and services sectors). 
Available from 1999q4 
 

∗ Number of employees (OCC_TOT_EXP): This indicator built as 
balance captures firms’ expectations on own employment 
developments in the next three months. (We consider industry 
and services sectors). Available from 2004q4 

 
∗ Investment conditions (SIT_INV): Firms are asked to answer on 

their current investments conditions with respect to the past 
three months. (We consider industry and services sectors). 
Available from 2004q4 
 
 

Data description - Survey data 



∗ General Economic Situation (SIT_GEN): Qualitative question, in which firms 
ask about the expected economic situation in the next three months. The 
indicator is expected to be leading with respect to business cycle. (We 
consider only industry sector). Available from 2004q4 

 
∗ 3 month firms’ business condition expectations (SIT_IMP_3M): This 

question asks firms to answer about their operating business conditions in 
the next three months. (We consider only the industry sector). Available 
from 2004q4 
 

∗ 3 year firm business condition expectations (SIT_IMP_3Y): In this question 
firms answer in their operating business conditions in the next three years. 
Available from 2004q4 
 

∗ Probability of improvement of the economy in the next three months 
(PROMIG). (We consider only industry sector). Available from 2005q2 
 
 
 

Data description - Survey data 



∗ Inflation (Harmonized Consumption Price Index) - INFL 
 

∗ Employment (Number of total employed population, 
adjusted for seasonality, total economy) - EMPL 
 

∗ Gross fixed investments (adjusted for seasonality, total 
economy) - INV 
 

∗ Gross Domestic Product (adjusted for seasonality, total 
economy) - GDP 

Data description – NA series 



Expectations on inflation and firms’ own prices 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

1.0

1.5

2.0

2.5

3.0

3.5

99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

INFLATION INFL_EXP_12

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

0.5

1.0

1.5

2.0

2.5

99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

INFLATION DPREZ_W



Expectations on  
investment conditions and number of employees 
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Probability of improvement in the next 3 months 
and Italy’s general economic situation compared to 

3 months ago 
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3 month and 3 year firms’ business condition 
expectations 
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In order to inspect the ability of SIGE indicators to 
describe and forecast macroeconomic data, we 
report some stylized facts for such data (persistence, 
volality, cross-correlations, and cyclical 
chartacteristics (turning points detection, duration, 
regime shifts etc). 

Stylized facts on SIGE indicators 



Unit root tests of SIGE indicators  
2004-2014 

 ADF GLS PHILLIPS PERRON 

INFL_EXP -4.54*** -4.36*** -2.61* 
D_PREZ -3.41* -3.30*** -3.37* 
OCC_TOT_EXP -2.98** -3.03*** -1.70 
SIT_INV -2.43 -2.40** -2.49 
SIT_IMP_3M -2.58 -2.54** -2.58 
SIT_IMP_3Y♦ -2.13 -2.13** -2.09 
SIT_GEN -2.27* -2.75*** -2.79* 
PROMIG -3.32*** -3.37*** -3.34** 
 



Cyclical volatility  
(standard deviation) 

 1999-2014 1999-2007 2008-2014 

NA indicators 
INFL 0.805 0.346 1.183 
∆4EMPL 0.013 0.006 0.009 
∆4INV 0.047 0.023 0.038 
∆4GDP 0.023 0.012 0.025 

Business Survey indicators 
INFL_EXP 0.64 0.236 0.928 
D_PREZ 0.589 0.479 0.585 
OCC_TOT_EXP NA NA 9.100 
SIT_INV NA NA 20.125 
SIT_IMP_3M NA NA 18.887 
SIT_IMP_3Y NA NA 13.839 
SIT_GEN NA NA 31.558 
PROMIG NA NA 3.442 
 



∗ For inflation volatility increased 3-4 times after 2007. 
∗ Infl_exp show a similar evidence while dprez dysplays 

a quite stable variability in the two subsamples. 
∗ GDP, Investment and employment show a volatility 

increase in the second subsample. 
∗ Looking at investments we can notice that the 

relative volatility increased after the crisis. 

Business surveys and NA volatility:  
main findings 



Cross correlations between SIGE data and NA 
2004-2014. 

 Lag 

 K=-4 K=-3 K=-2 K=-1 K=0 K=1 K=2 K=3 K=4 

Cross correlations WRT inflation (industry and services) 

INFL_EXP* -0.24 0.09 0.44 0.71 0.91 0.74 0.45 0.15 -0.18 

D_PREZ* 0.38 0.43 0.43 0.40 0.29 0.07 -0.14 -0.26 -0.35 

Cross correlations WRT total employment growth (industry and services) 

OCC_TOT_EXP 0.56 0.72 0.83 0.84 0.76 0.64 0.50 0.34 0.20 

Cross correlations WRT investments growth (industry and services) 

SIT_INV 0.58 0.69 0.72 0.65 0.48 0.26 0.03 -0.11 -0.19 

Cross correlations WRT GDP (industry) 

SIT_IMP_3M** 0.32 0.60 0.77 0.78 0.50 0.11 -0.20 -0.43 -0.50 

SIT_IMP_3Y*** 0.83 0.80 0.56 0.21 -0.23 -0.46 -0.53 -0.50 -0.36 

SIT_GEN** 0.53 0.66 0.74 0.71 0.51 0.26 0.00 -0.17 -0.24 

PROMIG** 0.31 0.54 0.70 0.67 0.41 0.09 -0.22 -0.40 -0.42 

 * Series are available from 2000Q1 **series are available from 2004Q4 ***series are available from 2005Q2 



∗ Inflation expectation (INFL_EXP) seems to have no leading power 
whereas expectations on firms own prices (D_PREZ) are leading in 
two/three quarters. However the correlation is low. 

∗ OCC_TOT_EXP are leading in 1/2 quarters with a very high correlation 
equal to 0.84. 

∗ Investment business conditions (SIT_INV) seems to be leading in two 
quarters (0.72) with respect to national accounts investments although 
firms are asked to answer concerning their situation about the past 
three months. 

∗ SIT_IMP_3M is pro-cyclical and leads industrial business cycle in two 
quarters ahead with a correlation of 0.8. 

∗ SIT_IMP_3Y is countercyclical and leads industrial production in 4 
quarters with a correlation of 0.59. 

∗ SIT_GEN is pro-cyclical and leads industrial business cycle two quarters 
ahead with a correlation of 0.73. 

∗ PROMIG is pro-cyclical and leads industrial business cycle two quarters 
ahead with a cross correlation of 0.64. 

First results 



∗ An important tool to assess the business cycle properties and 
the predictive content of survey indicators with respect to their 
reference series is the turning point inspection. 
 

∗ We use the Harding-Pagan (2002) non-parametric procedure 
applied to survey Indicators in level and to NA series in quarterly 
growth rates. 
 

∗ Harding-Pagan (2002) use the following definition: 
∗ T.P. is the switch of a series from an expansion phase to a 

contraction phase (peak) and viceversa (trough). 
∗ They assess turning points on the cyclical component of a 

given time series. 

Turning points analysis 



The dating procedure for business cycle turning points consists in finding a 
series of local maxima and minima that allow segmenting the series into 
expansions and contractions. The algorithm requires implementing the 
following three steps on a quarterly series: 
 
1. Identification of points which are higher or lower than a window of 

surrounding observations. Using a window of j quarters on each sides, a 
local maximum yt is defined such that ( yt-j, ….yt-1) < yt> (yt+1,   yt+j) . 
 

2. Alternation rule. A local maximum must be followed by a local 
minimum, and viceversa. In the case of two consecutive maxima 
(minima), the highest (lowest) peak  is chosen. 
 

3. Censoring rule. The distance between two turning points has to be at 
least q quarters, where q is chosen by the analyst in order to retrieve 
only significant series movements and avoid some of the series noise. 
Harding and Pagan (2002) choose q=2 for U.S. GDP. 

Harding-Pagan (2002) methodology 



Turning points of the SIGE indicators 
 P T P T P T P T P T 

INFL   2003Q2   2007Q3 2008Q3 2009Q3 2011Q4  

INFL_EXP   2003Q1 2004Q4 2005Q4 2007Q2 2008Q3 2009Q4 2011Q4  

D_PREZ 2000Q2 2003Q2   2007Q2 2008Q4   2011Q2 2013Q1 

∆4EMPL 2000Q4 2005Q3 2006Q2 2009Q3 2011Q3 2013Q2     

OCC_TOT_EXP   2007Q2 2008Q4 2011Q1 2012Q4     

∆4INV  2001Q3 2002Q4 2003Q4 2006Q1 2009Q2 2010Q4 2012Q3   

SIT_INV    2005Q2 2006Q3 2008Q4 2009Q3 2011Q4 2014Q2  

∆4GDP  2002Q1 2006Q4 2009Q1 2010Q4 2012Q3     

SIT_IMP_3M   2007Q1 2008Q4 2010Q4 2011Q4 2014Q2    

SIT_IMP_3Y    2007Q4 2009Q4 2011Q3     

SIT_GEN   2007Q1 2008Q4 2009Q4 2011Q4 2014Q2    

PROMIG   2007Q1 2008Q4 2010Q3 2012Q4 2014Q1    

 



Turning points - inflation expectations 



Turning points - firms’ own prices 



Turning points - employment expectations 



Turning points - investment conditions 



Turning points - 3 month firms’ business 
condition expectations 



Turning points - 3 year firms’ business 
condition expectations 



Turning points – Expectations on Italy’s 
general economic situation  



Turning points - probability of improvement 



Leading properties of SIGE indicators w.r.t. NA turning points 
 Inflation 

 

P T P T P T 

Number 
of extra 
cycles Average lag 

 2003Q2 2007Q3 008Q3 2009Q3 2011Q4   P T All 
INFL_EXP -1 -1 0 +1 0  +1 -0.3 0.0 -0.2 
D_PREZ - - -5 -3 -2  -1 -3.5 -3.0 -3.3 
 Employment 
 

P T P T P T 

Number 
of extra 
cycles Average lag 

  2005Q3 2006Q2 2009Q3 2011Q3 2013Q2  P T All 
OCC_TOT_EXP  - - -3 -2 -2 0 -2.0 -2.5 -2.3 
 Investments 
 

P T P T P T 

Number 
of extra 
cycles Average lag 

 2006Q1 2009Q2 2010Q4 2012Q3    P T All 
SIT_INV +2 -2 -5 -3   0 -1.5 -2.5 -2 
 GDP 
 

P T P T P T 

Number 
of extra 
cycles Average lag 

 2006Q4 2009Q1 2010Q4 2012Q3    P T All 
SIT_IMP_3M +1 -1 0 -3   0 0.5 -2.0 -0.8 
SIT_IMP_3Y - -5 -4 -4   0 -4.0 -4.5 -4.3 
SIT_GEN +1 -1 -4 -3   0 -1.5 -2.0 -1.8 
PROMIG +1 -1 -1 +1   +1 0.0 0.0 0.0 
 



Average duration of SIGE and NA business 
cycle 

 P-T T-P P-P T-T 

INFL 10.5 6.5 17.0 8.0 

INFL_EXP 6.0 5.7 11.7 10.0 

D_PREZ 8.3 13.0 22.0 19.5 

∆4EMPL 13.0 5.5 21.5 15.5 

OCC_TOT_EXP 6.5 9.0 15.0 16.0 

∆4INV 9.3 9.2 19.5 17.0 

SIT_INV 9.0 5.7 15.5 13.0 

∆4GDP 9.1 7.4 17.5 15.0 

SIT_IMP_3M 5.5 9.0 14.5 12.0 

SIT_IMP_3Y 7.0 8.0 19.0 15.0 

SITGEN 7.5 7.0 14.5 12.0 

PROMIG 7.3 7.5 16.8 13.5 
 



The index measures the proportion of time that two series xt 
and yt are in the same phase (synchronization). The Harding 
Pagan (2002) CI is defined as: 
 

𝐶𝐶𝐼𝐼 = 𝑇𝑇−1 �𝑆𝑆𝑥𝑥𝑥𝑥𝑆𝑆𝑦𝑦𝑥𝑥 + �  1 − 𝑆𝑆𝑥𝑥𝑥𝑥 1 − 𝑆𝑆𝑦𝑦𝑥𝑥

𝑇𝑇

𝑥𝑥=1

𝑇𝑇

𝑥𝑥=1

 

 
 
 

Concordance index 

where T is the number of observations, 𝑆𝑆𝑥𝑥𝑥𝑥  is a binary variable 
that takes value 1 if the series is in expansion and 0 otherwise.  
CI=1 indicates that the two cycle are in the same phase 100% of 
times. 
 



Concordance index results 

lag 

INFL ∆4EMPL ∆4INV ∆4GDP 

INFL_EXP D_PREZ OCC_TOT SIT_INV SIT_IMP_3M SIT_IMP_3Y SIT_GEN PROMIG 

0 0.88 0.28 0.63 0.60 0.85 0.47 0.75 0.85 
1 0.86 0.34 0.69 0.67 0.87 0.57 0.82 0.87 
2 0.78 0.43 0.76 0.71 0.82 0.67 0.82 0.79 
3 0.68 0.49 0.73 0.70 0.76 0.77 0.81 0.68 
4 0.59 0.52 0.64 0.69 0.64 0.88 0.75 0.56 

 



Can SIGE indicators signals help in predicting the NA series 
dynamics into structural models? 
 
We assess the survey data predictive content with respect to 
their National Account reference series in terms of RM(F)SE 
using: 
∗ A Discrete approach (expansions/recessions) through  Binary 

autoregressive models (BARIMA). 
 

∗ A Continuous approach (balances) through univariate dynamic models 
and comparing them with benchmark ARIMA models.   
 

 

 Forecasting power evaluation  



We assess the predictive power of SIGE data w.r.t. business cycle 
expansions and recessions periods. We model the conditional probability 
that the economy is in an expansion/recession state: 
 

𝑦𝑦𝑥𝑥 = �
1 𝑖𝑖𝑖𝑖 𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑦𝑦 𝑖𝑖𝑖𝑖 𝑖𝑖𝑒𝑒 𝑎𝑎𝑒𝑒 𝑡𝑡𝑒𝑒𝑒𝑒𝑎𝑎𝑒𝑒𝑖𝑖𝑖𝑖𝑒𝑒𝑒𝑒𝑎𝑎𝑒𝑒𝑦𝑦 𝑖𝑖𝑡𝑡𝑎𝑎𝑡𝑡𝑡𝑡 𝑎𝑎𝑡𝑡 𝑡𝑡𝑖𝑖𝑒𝑒𝑡𝑡 𝑡𝑡
0    𝑖𝑖𝑖𝑖 𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑦𝑦 𝑖𝑖𝑖𝑖 𝑖𝑖𝑒𝑒 𝑎𝑎 𝑒𝑒𝑡𝑡𝑒𝑒𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖𝑒𝑒𝑒𝑒𝑎𝑎𝑒𝑒𝑦𝑦 𝑖𝑖𝑡𝑡𝑎𝑎𝑡𝑡𝑡𝑡 𝑎𝑎𝑡𝑡 𝑡𝑡𝑖𝑖𝑒𝑒𝑡𝑡 𝑡𝑡  

 
Through a logistic cumulative distribution function (F) of a linear combination of 
previous state of the economy and a SIGE binary indicator representing the 
expansion/recession periods. 

𝑃𝑃𝑥𝑥−1 𝑦𝑦𝑥𝑥 = 1 = 𝐹𝐹 𝜋𝜋𝑥𝑥  
where 

𝜋𝜋𝑥𝑥 = 𝛼𝛼0 + 𝛼𝛼1𝑦𝑦𝑥𝑥−1 + ⋯+ 𝛼𝛼𝑝𝑝𝑦𝑦𝑥𝑥−𝑝𝑝 + 𝒙𝒙𝑥𝑥−𝑘𝑘𝜷𝜷 
 
and 𝒙𝒙𝑥𝑥−𝑘𝑘 is the SIGE binary indicator. 

Forecasting exercise 
(discrete approach) 



To estimate our forecasting models, we use the period 2005q2-2011q1 as 
estimation sample and 2011q2-2014q4 to analyze the out of sample forecast 
properties of the series. In the out of sample exercise we use recursive 
schemes. The general specification of each single equation model is: 

Forecasting exercise (continuous approach) 

∆4𝑦𝑦𝑥𝑥 = 𝛼𝛼 + 𝛽𝛽∆4𝑦𝑦𝑥𝑥−ℎ + 𝛾𝛾𝑒𝑒𝑥𝑥−𝑘𝑘 + 𝛿𝛿𝐷𝐷𝑌𝑌,𝑚𝑚 + 𝜀𝜀𝑥𝑥 

where 𝑦𝑦𝑥𝑥 is the log of the reference national account series,  ∆4= 1 − 𝐿𝐿4 is 
the quarterly growth rate, 𝑒𝑒𝑥𝑥 is the SIGE business survey indicator and  
𝐷𝐷𝑌𝑌,𝑚𝑚  is a dummy variable. The unknown coefficients are estimated 
recursively by OLS. 



∗ For each NA series an autoregressive benchmark model is 
estimated 

∗ An augmented autoregressive model including survey data 
is selected on the basis of in-sample fitting and out-of-
sample forecasting performance 

∗ The models are estimated on a fixed sample (2004q4-
2011q1) 

∗ The models are evaluated in terms of 1 to 4 step forecasts 
ahead 
(Example: for h=1 the out of sample will be 2012q2-2014q2) 

∗ The models are compared in terms of relative RM(F)SE at 
any step 
 

 

 Forecasting exercise 



Forecasting Models and Empirical Results 
(discrete approach)  

 Model 0 
Benchmark 

Model 1 
INFL_EXP 

Model 2 
D_PREZ 

Parameters estimates 
Intercept -2.3514** -3.0840** -19.7224** 
INFL t-1 4.4716** 3.5147** 21.1887** 
INFL_EXP t-1  1.9445*  
D_PREZ t-1   -20.6021** 
D_PREZ t-2   37.5519** 

Diagnostics 
AIC 36.6582 35.8240 29.0489 
BIC 40.5218 41.6194 34.7850 

Forecasts - RMSE 
1-step dynamic forecast 0.0058 0.0015 0.0015 
Relative RMSE wrt Model 0  0.2581 0.2535 
 



Forecasting Models and Empirical Results 
(discrete approach)  

 Model 0 
Benchmark 

Model 1 
OCC_TOT_EXP 

Parameters estimates 
Intercept -2.8034** -4.1308** 
EMPLt-1 4.2697** 3.8442** 
OCC_TOT_EXPt-1  2.5372* 

Diagnostics 
AIC 34.7748 25.8483 
BIC 38.6384 30.1503 

Forecasts - RMSE 
1-step dynamic forecast 0.1282 0.0962 
Relative RMSE wrt Model 0  0.7499 
 

 Model 0 
Benchmark 

Model 1 
SIT_INV 

Parameters estimates 
Intercept -1.6740** -19.4366** 
INVt-1 20.2047** 75.2815** 
INVt-4 -17.5499** -54.4585** 
SIT_INVt-2  19.4363** 
SIT_INVt-3  -37.913** 

Diagnostics 
AIC 35.4651 17.7766 
BIC 41.0787 24.6131 

Forecasts - RMSE 
1-step dynamic forecast 0.1182 0.1329 
Relative RMSE wrt Model 0  1.1248 
 



Forecasting Models and Empirical Results 
(discrete approach)  

 Model 0 
Benchmark 

Model 1 
SIT_IMP_3M 

Model 2 
SIT_IMP_3Y 

Model 3 
SIT_GEN 

Model 4 
PROMIG 

Parameters estimates 
Intercept -2.4423** -18.6372** -18.4317** -3.5861** -19.0548** 
GDP t-1 4.9272** 19.1225** 18.8372** 4.32091** 2.6388 
SIT_IMP_3M t-1  17.9441**    
SIT_IMP_3M t-4  -16.9253**    
SIT_IMP_3Y t-4   18.4317**   
SIT_GEN t-1    2.04145  
PROMIG t-1     19.0548** 

Diagnostics 
AIC 32.0403 20.2501 15.5027 22.8440 16.1205 
BIC 35.9040 24.2468 19.2770 27.1459 20.4224 

Forecasts – RMSE 
1-step dynamic forecast 0.1100 0.0746 0.0313 0.0864 0.2230 
Relative RMSE wrt Model 0  0.6782 0.2845 0.7855 2.0273 
 



Empirical Results (continuous approach)  
 Model 0 

Benchmark 
Model 1 

INFL_EXP 
Model 2 
D_PREZ 

Parameters estimates 
Intercept 1.0911** 0.7869** 0.8264*** 
INFL t-1 0.7695** 0.5166** 0.6885*** 
INFL t-2              0.2493 
INFL t-3   -0.4507*** 
INFL t-4 -0.3105**   
INFL_EXP t-1  0.5232**  
INFL_EXP t-3  -0.4336**  
D_PREZ t-4   1.1139 
2008Q1               0.5750*   
2008Q3   0.6795*** 
2009Q1 -0.9373** -0.8332** -0.9330*** 

Diagnostics 
R2 0.7598 0.7578 0.7578 
Normality test 2.2104 1.3603 1.4751 
Heteroschedasticity test 1.8099 1.1824 1.9622 
AR test 2.0965 2.0967 0.9093 

Forecasts - RMSE 
1-step dynamic forecast 1.1519 0.73135 1.1406 
2-step dynamic forecast 1.2116 0.70613 1.1322 
3-step dynamic forecast 1.4068 0.85594 1.2613 
4-step dynamic forecast 1.3173 0.75738 1.1368 

Test of equal accuracy wrt Model 0 
H0: Forecast accuracy is equal 

1-step dynamic forecast  4.651** 0.174 
2-step dynamic forecast  3.483** 0.990 
3-step dynamic forecast  4.841** 1.485 
4-step dynamic forecast  2.667** 1.437 
 



Empirical results (continuous approach)  
 Model 0 

Benchmark 
Model 1 

OCC_TOT_EXP 
Parameters estimates 

Intercept -0.0003 0.0025 ** 
∆4EMPLt-1 -0.2919** 0.8987*** 
∆4EMPLt-2  -0.3016** 
∆4EMPLt-3 -0.3105**  
OCC_TOT_EXPt-1  0.00035** 
2006Q1 0.0120**  

Diagnostics 
R2 0.8722 0.9240 
Normality test 0.7140 0.8557 
Heteroschedasticity test 0.5836 2.5558 
AR test 0.6682 0.6682 

Forecasts - RMSE 
1-step dynamic forecast 0.0098 0.0056 
2-step dynamic forecast 0.0100 0.0058 
3-step dynamic forecast 0.0098 0.0057 
4-step dynamic forecast 0.0090 0.0058 

Test of equal accuracy wrt Model 0 
H0: Forecast accuracy is equal 

1-step dynamic forecast  3.582** 
2-step dynamic forecast  8.230** 
3-step dynamic forecast  6.057** 
4-step dynamic forecast  3.101** 
 



Empirical results (continuous approach)  
 Model 0 

Benchmark 
Model 1 
SIT_INV 

Parameters estimates 
Intercept -0.0016 0.0125** 
∆4INVt-1 1.3914** 0.6573** 
∆4INVt-4 -0.5400**  
SIT_INVt-1  0.0010** 
SIT_INVt-4  0.0002 

Diagnostics 
R2 0.8689 0.9321 
Normality test 0.2937 0.7780 
Heteroschedasticity test 0.8740 0.1571 
AR test 0.0584 2.0311 

Forecasts - RMSE 
1-step dynamic forecast 0.0619 0.03619 
2-step dynamic forecast 0.0569 0.03605 
3-step dynamic forecast 0.0526 0.03543 
4-step dynamic forecast 0.0433 0.03548 
Test of equal accuracy wrt Model 0   

Test of equal accuracy wrt Model 0 
H0: Forecast accuracy is equal 

1-step dynamic forecast  2.861** 
2-step dynamic forecast  1.914* 
3-step dynamic forecast  1.495 
4-step dynamic forecast  1.021 
 



Empirical results (continuous approach)  
 Model 0 

Benchmark 
Model 1 

SIT_IMP_3M 
Model 2 

SIT_IMP_3Y 
Model 3 

SIT_GEN 
Model 4 

PROMIG 
Parameters estimates 

Intercept 0.0002 0.0056** -0.0208** 0.0037* -0.0252* 
∆4GDP t-1 1.4492** 0.5815*** 0.8359** 1.0649** 1.1883** 
∆4GDP t-2  -0.3103**  -0.3742** -0.5138** 
∆4GDP t-3      
∆4GDP t-4 -0.6526**     
SIT_IMP_3M t-1  0.00073***    
SIT_IMP_3M t-3  0.00046**    
SIT_IMP_3Y t-2   0.00052**   
SIT_GEN t-1    0.0001**  
PROMIG t-1     0.0019** 
PROMIG t-2     -0.0002 
2009Q1   -0.0439** -0.0329**  

Diagnostics 
R2 0.8654 0.9496 0.9452 0.9462 0.9147 
Normality test 5.6501 1.0641 3.2195 3.6830 5.8509 
Heteroschedasticity test 5.2860** 0.45612 3.9260* 4.5484** 3.3256* 
AR test 0.0053 0.35716 0.7690 0.2475 0.5139 

Forecasts – RMSE 
1-step dynamic forecast 0.0187 0.0097 0.0384 0.0117 0.0111 
2-step dynamic forecast 0.0185 0.0098 0.0348 0.0110 0.0108 
3-step dynamic forecast 0.0170 0.0085 0.0289 0.0100 0.0114 
4-step dynamic forecast 0.0143 0.0077 0.0247 0.0095 0.0123 

Test of equal accuracy wrt Model 0 
H0: Forecast accuracy is equal 

1-step dynamic forecast  3.974** -11.03** 4.598** 2.930** 
2-step dynamic forecast  2.398** -25.00** 5.031** 2.453** 
3-step dynamic forecast  1.812* -45.54** 4.035** 1.931* 
4-step dynamic forecast  1.812* -4.524** 6.347** 1.737* 
 



∗ The binary approach to forecasting modelling shows that: 
∗ All the models including survey binary variables have a predictive power of GDP 

expansion/recession phases higher than the benchmark (except for PROMIG). 
∗ The two forecasting models for inflation expansion/recession phases including 

survey data on inflation expectations and own prices have a good predictive 
power. 

∗ The model for employment shows a limited predictive power, while the 
investment model shows no improvement wrt the benchmark. 

 
∗ The forecasting models using business surveys in levels show that: 

∗ At any horizon the augmented models used to forecast GDP (expect for 
SIT_IMP_3Y) have a significant predictive power. 

∗ Inflation expectation significantly improve the predictive content of the model 
at any horizon, while firms’ own price indicator does not.  

∗ Both employment and investment condition indicators show a strong ability to 
improve the forecast accuracy wrt the benchmark. 

Forecast results 



∗ The literature provides mixed evidence on the predictive 
power of business survey data. 
 

∗ Overall the results indicate that SIGE indicators are able to early 
detect turning points of their corresponding national accounts 
series. 
∗ However the average lead is higher for recessions that for expansions.  

 

∗ The indicators are also able to improve the forecast accuracy of 
models used to predict: 
∗ Recessions/expansion phases  
∗ NA growth rate dynamics 

 

Main findings 



∗ Comparison between SIGE and European Commission 
business surveys forecast accuracy. 
 

∗ Provide a composite indicator based on the relavant 
information from SIGE. 
 

∗ Provide  a sensitivity analysis of predictive content with 
respect to different business cycle definitions. 

Further research 



THANK YOU! 
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