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1. Introduction 
 
Following the trough of March 2009, the Economic Sentiment Indicator (ESI) for the euro 
area was continuously on an upward trend for about two years. Nonetheless, this steady 
recovery in sentiment (with the ESI approaching its cyclical peak) was not fully reflected in 
real GDP growth, which was weaker than in past recoveries: indeed, for most quarters of 
2010, signals from hard data (and notably GDP growth) have not been as strong as buoyant 
survey readings would have suggested.  

Conflicting signals about the strength of the recovery have led some analysts to question the 
relationship between hard and soft indicators, and express doubts about the usefulness of 
survey information in predicting economic growth. More specifically, business cycle analysts 
and policy-makers have argued that the decoupling between sentiment (as measured by 
surveys) and reality (as measured by national accounts) may have indicated an overshooting 
in confidence.  

On that ground, this note focuses on two issues: first, it analyses whether and how the 
relationship between GDP growth and the ESI has changed over the years; then, on this 
ground, it looks into what the survey readings imply for the strength of economic growth at 
the current juncture. 
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2. The relationship between GDP growth and the ESI …   
 
When projecting GDP growth on the basis of survey indicators (namely the ESI), one can 
refer to many different models and specifications. Among these, we opt for a simple and 
widely used model, which explains GDP growth by current and past values of the ESI, as in 
Ferrara et al. (2010). 
 
In the analysis hereafter, the following specification has been used:  

Yt = b0 + b1ESIt + b2∆ESIt + ut  (1) 

where Yt represents the GDP quarter-on-quarter growth at time t, which is assumed to depend 
not only on the level of the ESI at time t, but also on its first difference (∆ESI); and ut is a 
normally distributed white noise random variable.  

This model is easy to interpret and relies on the widely accepted assumption (see, for instance, 
Buffeteau and Mora, 2000) that — when tracking macro-economic variables — in addition to 
the recorded level of the survey indicators, changes in mood from one month to another also 
have a significant explanatory power. Moreover, the linear model (1) enjoys in-sample 
statistical accuracy, as assessed through the standard battery of misspecification tests, and a 
fairly good fit over the long run (Graph 1).  
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Graph 1: Observed and fitted GDP q-o-q growth (%), euro-area (1985Q1 to 2010Q4) 
  
 
… has been changing over the last two decades 
 
A first simple way to check whether the relationship between the ESI and GDP growth has 
changed over time is to inspect the estimated residuals of model (1), testing for the presence 
of a structural break. 

Table 1 shows the results obtained using the Andrews-Ploberger (AP) and Bai-Perron (BP) 
tests. These two tools are widely used in the econometric and financial literature, as they rely 
on general enough assumptions and yield robust results. In addition, both tests have the 
advantage of identifying break dates at unknown points in time (contrary to other methods, 
such as the Chow stability test, which only allows specified break dates to be tested that are 
chosen on the basis of a visual inspection of the data, economic priors, etc.). 



 

Table 1: Break dates 

 Sample period Break date 
AP test 1985Q1 – 2011Q1 2007Q2/Q3 
BP test 1985Q1 – 2011Q1 2008Q1/Q2 
AP test 1985Q1 – 2006Q4 1992Q1/Q2 
BP test 1985Q1 – 2006Q4 1992Q1/Q2 
 

 

Over the whole sample period, the AP test identifies a structural break between the second 
and third quarters of 2007, which is the time when the ESI began to enter the downward phase 
related to the unfolding economic crisis. In the same sample period, the BP test finds a break 
between the first and second quarters of 2008, which in turn is the time when GDP negative 
q-o-q growth values were observed for the first time during the latest downturn. Therefore, 
both tests suggest that relationship (1) between the ESI and GDP growth has changed in the 
latest crisis.  

When the sample is restricted to the period 1985Q1-2006Q4, another structural break is found 
(by both tests) at the time of the 1992 recession. All in all, it seems that both the two major 
recessions of the last two decades have been associated with a comparable significant change 
in the relationship between sentiment indicators and economic growth.  

The question arises whether the above results can be mainly explained by the well-known 
existence of non-linearity at times of very deep recession, and therefore they reflect only 
temporary and spurious breaks. Indeed, whereas there is no lower bound to a rate of 
contraction of GDP, there is a lower limit to confidence indicators due to the fact that, once 
100 % of respondents report deterioration, no further loss in the confidence indicator is 
possible. 

Remarkably, the same breaks (and dates) are found also when adopting a non-linear 
specification of the relationship between the ESI and GDP growth (in order to take into 
account the non-linear feature of the relationship between survey indicators S and output 
growth, it is possible to replace S by S×|S| in the model’s specification, as in Note de 
conjoncture de l’INSEE, june 2009). This suggests that, even allowing for the presence of 
non-linearity, something stronger and lasting (e.g. a structural break in the link between the 
ESI and GDP growth) has occurred. This finding is confirmed by the fact that the inclusion in 
model (1) of dummy variables (equal to 1 as from the break dates) yields statistically 
significant results, with negative estimated coefficients. As a consequence, the dummy terms 
lower permanently the estimated impact of a change in the ESI on GDP growth.  

In this respect, it is interesting to note that a similar analysis of the link between survey data 
and GDP has recently been conducted by the Kiel Institute on Germany’s data 
(htttp://www.ifw-
kiel.de/wirtschaftspolitik/konjunkturprognosen/konjunkt/2011/konjunkturprognosen_deutschl
and_1-11.pdf). While the overall finding about a change in the relationship and the presence 
of a structural break are confirmed also on German data, the timing of the break is different 
(2003Q1).  



 

3. Time-varying models  
 
To better understand the possible structural changes in the relationship between the ESI and 
GDP growth, alternative, more flexible econometric methods are applied to estimate this 
relationship. To that end, two different strategies are followed.  

First, one can estimate an OLS rolling regression, which makes it possible to check for 
changes in the regression coefficients over time. The idea behind this technique is to run an 
OLS regression — with the specification in model (1) — over a rolling window of n 
observations (with fixed n). Eventually, this yields a vector of estimated coefficients, possibly 
changing over time.  

Alternatively, one can estimate a time-varying-parameter model (TVP), i.e. a regression 
model with time varying coefficients (Nelson and Kim, 1988):  

Yt = b0,t + b1,t ESIt + b2,t ∆ESIt + vt (2) 

         bj,t = bj,t-1 + εj,t      (j = 0, 1, 2). 

The advantage of the TVP model compared to the rolling regression is that it does not depend 
on the choice of n. Moreover, the varying coefficients are meant to capture possible non-
linearities or time variations in the structure of the model itself. The coefficients are, modelled 
as random walks, as this is a widely used assumption for reducing the number of parameters 
to be estimated. Then, they are estimated using a state-space representation of a TVP model 
and Kalman filtering.   

When applied to the relationship between GDP growth and the ESI in the euro area, both 
approaches (i.e. rolling regression and TVP model) give evidence that the magnitude of the 
constant and of the ESI’s estimated coefficient have changed significantly over the past two 
decades. The conclusion holds for both the linear and the non-linear specification of the 
model. This implies that for a given level of the ESI, the projected GDP growth did vary over 
the last decades. 

 

4. How strong is economic growth when the ESI equals 100? 
 
A simple way to visualise the time-changing relationship between the ESI and GDP is to plot 
the annual GDP growth corresponding to a level of 100 (long-term average) in the ESI. The 
projected value, obtained by plugging 100 in model (1), yields a long-term GDP growth, 
which is time-varying. This feature contrasts with the common practice of associating a level 
of 100 in the ESI with a fixed rate of economic growth (for example, the 1985-2010 average 
annual rate).  

Both the rolling regression and the TVP model show that there has been a continuous change 
in the relationship between GDP growth and the ESI, with a downward tendency: e.g. a level 
of 100 in the ESI today implies a lower annual GDP growth than it implied 10 or 20 years ago 
(Graph 2).  
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Graph 2: Projected annual GDP growth (%) corresponding to a level of 100 in the ESI, euro area 
(1985 to 2011). RR_100 and TVP_100: outcome from rolling regression and TVP model, 
respectively. 

 
The rolling regression has the disadvantage of losing — by design — the estimation of the 
coefficients for the first n observations (with n = 45 quarters in our specification). This 
hampers the possibility to assess how the studied relationship changed in the period 1985-
1995. For this reason, in the following we focus on the projections from the TVP model.  

Three main additional findings seem worth considering. First, the relationship has not 
changed at a steady pace, but has rather experienced two structural breaks at the time of the 
two major crises (early 1990s and 2008).  

Second, the TVP-projected annual GDP growth does match fairly well the pattern of the 
European Commission’s estimates of potential output (Graph 3). This is rather surprising, as 
the TVP projections are fully data-driven, while the calculation of potential output relies on 
(strong) economic theory assumptions, following a production function approach. This feature 
suggests that business and consumer surveys can be used beyond their usual short-term 
forecasting purposes to gauge changes in long-term growth. Applied to the current situation, 
survey indicators would suggest that the euro-area economy has shifted onto a lower growth 
path in the aftermath of the crises. This explanation would be in line with several empirical 
studies that point to significant and lasting losses in GDP growth and potential output as a 
legacy of financial and economic crises (EC – DG ECFIN Occasional Papers No 43).  

Third, a by-product of the above analysis is the conclusion that survey-based figures should 
be read in terms of growth cycle. In other words, the ESI tracks the cyclical fluctuations in 
economic activity around its long-term (varying) trend. At individual level, this might reflect 
changes in the behaviour of respondents, whose optimism and/or pessimism thresholds are 
likely to be time-varying, too. For example, at the current juncture of subdued demand at firm 
level, managers are likely to give positive assessments even in the presence of rather small 
observed/expected improvements. 
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Graph 3: Annual potential GDP growth (%), euro area (1985 to 2011) 
Source: EC’s AMECO database and our computations 

 
 
5. Concluding remarks 
 
Overall, the above results call for caution when translating survey data into actual economic 
growth. While a level of the ESI above its long-term average is compatible with the reading of 
expanding activity, it also hints at lower growth rates than those implied in the pre-recession 
period.  

A caveat is, however, necessary. Most of the change in the relationship between the ESI and 
GDP growth over the past decade took place abruptly during the latest crisis (as shown in 
Graph 3), when confidence was subject to temporary measurement problems (e.g. non-
linearity). In addition, the observed decoupling relies mostly on end-of-sample results, which 
are usually estimated less robustly. Thus, further observations are needed to confirm the 
results shown in this section. 
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