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Abstract 
The aim of this paper is to verify the existence and to determine the nature of long-
term relationships between economic agents’ confidence, measured by the 
Economic Sentiment Index (ESI), with some of the "fundamentals" of the Spanish 
economy. In particular, by modeling this type of relations, we try to determine 
whether confidence is a dependent (explained) or independent (explanatory) 
variable. Along with confidence, in our model we incorporate variables such as risk 
premium of sovereign debt, financial market volatility, unemployment, inflation, 
public and private debt and the net lending/net borrowing of the economy. For the 
purpose of obtaining some empirical evidence on the exogenous or endogenous 
character of the above mentioned variables an ARDL (Autoregressive-Distributed 
Lag) model is formulated. The model is estimated with quarterly data of the 
Spanish economy for the period 1990-2012. Our findings suggest that: (a) 
unemployment is the dependent variable, (b) there is an inverse relationship 
between ESI in Spain and unemployment; and (c) the Granger causality goes from 
confidence to unemployment.  
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Introduction  
The so-called confidence crisis, understood as a sharp deterioration in 
expectations and a dramatic increase in economic uncertainty, has been usually 
considered as a factor playing a key role in the last global crisis in most of the 
peripheral economies. One of the main reasons that explain that role has to do with 
the fact that confidence is a variable that contains qualitative information which 
directly measures the expectations of economic agents. These expectations, 
through their impact on decisions of consumption, saving, credit, investment, etc., 
can exert a significant influence both in the state of the economy and in financial 
stability.  

The role of confidence in promoting economic activity has received considerable 
academic attention by social scientists. Among early economic researches 
addressing the role played by confidence indicators in the real economy and 
economic fluctuations can be mentioned Fuhrer (1993), Matsusaka and Sbordone 
(1995), Golinelli and Parigi (2004), Ludvigson (2004) and Taylor and McNabb 
(2007). Some other authors also provide empirical evidence supporting the 
influence of sentiment of investors on aggregate corporate investments (Arif and 
Lee, 2014), stock market developments (Otoo, 1999; Jansen and Nahuis, 2003; 
Lee et al., 2002), market price of risk (Verma and Soydemir, 2009), yield spreads 
(Ferreira et al. 2008), stock market reaction to monetary policy (Kurov, 2010) and 
even on the probability of future financial distress (Mishkin, 1978). 

Confidence indices are statistical tools that are obtained on a regular basis in order 
to know, through sampling, perceptions of individuals (consumers or businesses) 
on the state of the economy, their own economic situation and their expectations in 
the medium and long term.1 For this reason, confidence indices are usually 
considered as leading indicators that could somehow incorporate "advanced" 
information in relation with the one facilitated through national accounts and/or 
macroeconomic data. In this sense, a large number of papers have investigated 
the predictive capacity of survey data for consumer spending or output. For 
instance, Carroll et al. (1994) and Easaw et al. (2005) investigate the predictive 
power of consumer confidence or sentiment and its usefulness as a forecast of the 
growth of households consumption. In a similar line, Claveria et al. (2007) analyse 
the possibility of improving the forecasts for some selected macroeconomic 
variables for the euro area using the information provided by business and 
consumer surveys. 

Beyond the explanatory and predictive power of confidence indicators, it is 
important to take into account that the behaviour of this variable in turn might also 
be conditioned by the evolution of macroeconomic data. Some authors as 
Vuchelen (1995) seek for determinants of economic agents’ sentiment in 
macroeconomic data. Particularly, this author focuses on the influence of political 
events in consumer confidence. Ghonghadze and Lux (2012) examine the 
dynamics of European Union Economic Sentiment indicator, providing some 
evidence about the appropriate modelling of expectations formation. In this sense, 
as Katona (1951, 1975) argues, it should be taken into account that the consumer 
sentiment contains information that cannot be deduced from economic and 
financial variables.  

In this paper our aim is to shed some light on the nature of the relationship 
between confidence and some "fundamentals" of the Spanish economy, namely 
unemployment, inflation, levels of public and private debt and net lending/net 

                                                                                                           
1 Due to the extreme complexity of measuring such a subjective dimension as confidence is, any 
confidence index has a series of limitations, so there is a wide controversy on its use. In this sense, see 
for instance Dominitz and Manski (2004). 
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borrowing capacity of the economy. In particular, modeling this type of relations, we 
try to determine whether confidence is a dependent (explained) or independent 
(explanatory) variable. This is a key issue, mainly because if confidence is an 
independent variable, the policy maker should focus on the effects of that variable 
on the macroeconomic performance. Once identified those effects, the efficiency of 
economic policies could be improved considering their influence on the confidence 
indices. We use as a "proxy" of the confidence the Economic Sentiment Indicator 
(hereinafter, ESI) elaborated by the European Commission for the region as a 
whole, for its constituent economies, and by type of economic activity. This is a 
composite indicator that reflects and represents judgments and attitudes of 
producers and consumers. This indicator incorporates information from both the 
confidence and perception that the different sectors of the economy have about the 
current economic situation well as its future expectations.  

Particularly, with the purpose of dealing with the role of confidence in the evolution 
of the Spanish economy, we develop an empirical analysis in three steps. First, we 
try to verify whether confidence is explained by economic fundamentals or whether, 
by contrast, it should be considered as an exogenous variable. Secondly, once 
identified the existence of a long-term relationship between economic 
fundamentals and confidence through a cointegration analysis, it is discussed how 
the dependent variables react to changes in the regressors, both in the short and 
long term. This discussion is based on the empirical evidence derived from an 
ARDL (Autoregressive-Distributed Lag) model that is estimated with quarterly data 
of the Spanish economy for the period 1990-2012. Finally, we establish the 
direction of the causality between variables through Granger causality tests.  

The rest of the paper is organised as follows. The second section describes in 
detail the variables and the data set. The empirical methodology and the main 
results are discussed in the third section. Finally, the fourth section summarises the 
conclusions. 

Variables and data  
In order to carry out our empirical analysis we consider two subsets of variables. 
On the one hand, we include qualitative variables proxying the economic agents’ 
confidence (Economic Sentiment Index), the perception of risk (risk premium of 
sovereign debt) and the levels of uncertainty (volatility of financial markets). On the 
other hand, we consider some macroeconomic variables reflecting the Spanish 
economic fundamentals (unemployment, inflation and debt). The sample on which 
our empirical analysis is based consists of quarterly data for the above-mentioned 
variables covering from the fourth quarter of 1990 to the second quarter of 2012, 
which represents a sample size of 87 data.  

Table 1. Descriptive statistics and data sources 

Variables Max. Min. Mean SD URL 
Pri_Deb 226.87 71.32 135.04 58.90 www.bde.es/webbde/es/estadis/infoest/bolest3.html 
Pub_Deb 75.95 35.48 54.15 10.14 www.bde.es/webbde/es/estadis/infoest/htmls/cdp.html 

ESI_Sp 114.70 73.93 99.74 10.12 
ec.europa.eu/economy_finance/db_indicators/surveys/time

_series/index_en.htm 
Inf 6.73 -1.07 3.37 1.51 www.bde.es/webbde/es/estadis/infoest/indeco.html 

Unem 24.63 7.95 16.22 5.32 www.bde.es/webbde/es/estadis/infoest/sindi.html 
Spr 5.66 0.01 1.51 1.71 www.bde.es/webbde/es/estadis/infoest/indeco.html 

Bor_Cap 2.40 -11.00 -3.18 3.18 www.bde.es/webbde/es/estadis/infoest/indeco.html 
VIX 58.60 11.03 20.49 7.68 www.cboe.com/micro/vix/historical.aspx 

Table 1 shows the detail of the main descriptive statistics of the variables. As we 
mentioned before, the ESI is a composite index published on a monthly basis2 

                                                                                                           
2 The compilation of statistics on the ESI is part of the Joint Harmonised EU Programme of Business 
and Consumer Surveys (BCS). Data of this indicator are published monthly by the Directorate General 
for Economic and Financial Affairs, organism which depends on the European Commission. 
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made up of five sectorial confidence indicators with different weights: industrial 
confidence indicator (40%), service confidence indicator (30%), construction 
confidence indicator (5%), consumer confidence indicator (20%) and retail trade 
confidence indicator (5%). Confidence indicators are seasonally adjusted data 
obtained from a survey with specific questions for each sector. 

ESI values are derived from qualitative questions about current and future 
behaviour of economic agents. In this sense, the confidence indicator is calculated 
for each sector as an arithmetic mean of the responses (seasonally adjusted) to 
specific questions related to a reference variable whose trajectory is tried to be 
anticipated (e.g. industrial production in the case of the industrial confidence 
indicator). The responses from the surveys are added as "balances" which are 
calculated as the differences between the percentages of respondents who 
provided positive and negative responses. In numerical terms, the ESI is calculated 
as an index value with an average of 100 and a standard deviation of 10 for a 
given sampling period. Indicators for each of the sectors would be added in the so-
called ESI. In this study, since all other variables are expressed quarterly, we 
proceeded to calculate a quarterly value of ESI of Spain to make the appropriate 
econometric tests, denoted as ESI_Sp.  

The Chicago Board Options Exchange Market Volatility Index, also known as VIX, 
is an index that measures the price volatility of the options on the Standard & Poors 
500 index (SPX). This index is considered a benchmark for measuring market 
volatility, collecting in an indirect way the "feeling" of agents operating in it. When 
volatility is high, the VIX reaches a high figure and correlates with falls of S&P 500, 
pointing out that there is fear and pessimism in the market, while a minimum VIX 
reflects in an atmosphere of optimism and confidence. In sum, the VIX is an 
indicator that provides information on feelings, perceptions or expectations for the 
future. We incorporate this index in our empirical analysis because it has recently 
gained acceptance as a summary indicator of global uncertainty or financial stress. 
In this line, authors such as Bloom (2009), show that the VIX is strongly correlated 
with measures of uncertainty, including from financial variables. This lends support 
to its use as a measure of global financial stress. Since this indicator is calculated 
on a daily basis, it has proceeded to get its correspondent quarterly value.  

The yield spread of Spanish and German government bonds, also known as risk 
premium or spread (hereinafter, Spr) was calculated as the difference between the 
Spanish and German government bonds yield to ten years in domestic markets. 
Theoretically speaking, a high risk premium would show lack of confidence in the 
possibilities of an economy to pay its public debt. From this perspective, the risk 
premium can be considered as an extra compensation demanded by investors for 
holding an asset that involves not only a predictable and measurable risk (specific 
to the economy in question), but also an uncertainty component difficult to quantify. 
In this sense, the German long-term debt is used widely as a proxy for the return of 
a risk-free asset and, consequently, their differential with respect to the bond yields 
of other Eurozone economies is considered as a measure of default risk associated 
with the sovereign debt of a country. This spread is also obtained on a daily basis 
and was transformed quarterly for the study using an arithmetic mean.  

These three variables (the ESI_Sp, the VIX and the spread) have in common (each 
in its field, with its own characteristics) that they collect qualitative information on 
the economy in relation to the “sentiment”, the state of opinion or expectations of 
the economic agents whose decisions determine the economic progress of the 
country.  

Among the fundamentals of the Spanish economy we incorporate to our analysis 
the following ones: 

· Unemployment rate (Unem). The unemployment rate is one of the most 
important for not only economic but also social situation in a country.  
Traditionally the level or change in the unemployment rate is used as a proxy, 
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or interpreted as such, for future economic conditions as well as for uncertainty 
surrounding these conditions. 

· Inflation rate (Inf). Since the inflation rate used in this paper will be the rate or 
percentage change in the CPI Spain general variable provided monthly, series 
has been transformed on a quarterly basis in order to allow comparison with 
other variables. 

· Private debt (Pri_Deb). Households and private nonfinancial corporations debt 
has been growing steadily over the time period analysed and it could be used 
as a proxy of the internal solvency of the private sector in a country. The value 
of the Spanish private debt used in this research is the result of adding loans to 
households and non-profit institutions plus loans to non-financial corporations. 

· Public debt (Pub_Deb). The value of Spanish government debt is the result of 
adding the debt of the central government, the regional governments, the 
social security administrations and the local corporations. That is, the debt 
embodied in cash and deposits, debt securities and loans, in nominal value 
and consolidated. This series is relativised by the Spanish GDP series 
referenced in the Bank of Spain for the calculation of public debt following the 
Excessive Deficit Procedure (EDP). 

· Borrowing capacity (Bor_Cap). It is the sum of the value of the current account 
balance plus the capital account balance (calculated on a quarterly basis) in 
proportion to GDP. This ratio has a remarkable economic importance, as it 
measures in relative terms the borrowing capacity of Spain in relation to other 
countries.  

Empirical methodology and results 

Description of method 

In an auto-regressive distributed lag (ARDL) model, the variable of interest is 
assumed to be a function of the past values of itself (auto-regressive) and the 
current and past values of other variables (distributed lag).  

The basic form of an ARDL regression model, denoted ARDL (p, q), is: 

yt = β0 + β1 yt-1 + … + βk yt-p + α0 xt + α1 xt-1 + … + αq xt-q + εt  (1) 

where y is the dependent variable,  x is an explanatory variable and εt is a random 
disturbance term, which we assume is “well-behaved” in the usual sense. 

The ARDL/Bounds testing methodology of Pesaran et al. (2001) has some 
advantages over conventional cointegration testing. For instance, it can be used 
with a mixture of I(0) and I(1) data; it involves just a single-equation setup, making 
it simple to implement and interpret; different variables can be assigned different 
lag lengths as they enter the model. 

The basic steps of this method are the following: (1) check that all the variables are 
not I(2); (2) estimate an ‘unrestricted’ (also called ‘unconstrained’ or ‘conditional’) 
error correction model (UECM), which is a particular type of ARDL model. For this, 
we have to determine the appropriate lag structure, applying an adequate criterion 
(R2, AIC, BIC, HQ) and analysing the behaviour of the results (serially independent 
errors, dynamic stability…); (3) perform a ‘bounds test’ to look if there is evidence 
of a long run relationship between the variables.; (4) if the outcome at step 3 is 
affirmative, estimate a long run “levels model”, as well as a separate “restricted” 
error correction model (ECM); (5) use the results of the model estimated at step 4 
to measure short-run dynamic effects, and the long-run equilibrating relationships 
among the variables, and (6) analyse the Granger causality among variables 
(optional). 
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Unit root tests  

Taking into account that only I(0) and I(1) variables can be included in an ARDL 
model reflecting the relationships between confidence and some of the 
fundamentals of the Spanish economy,  unit root tests are performed. In this sense 
Perez et al (2013) provide evidence of the existence of a unit root for variables 
such as public debt/GDP, private debt/GDP, inflation rate, unemployment rate, 
borrowing capacity/GDP and Spain vs German yield debt spread. In this paper we 
complete the analysis developing unit root tests to check the order of integration of 
ESI_Sp and the VIX. According to the results of unit root tests, ESI_Sp and VIX are 
stationary variables (Table 2).  

Table 2. Results of unit root tests 

Variable
s 

ADF test PP test KPSS test Tests with breaks 

    Additive Outlier Innovative Outlier 

ESI_Sp 
Not 

stationary  
Not 

stationary 
Stationary  Stationary Stationary 

    
Outliers: 1Q95, 

2Q09 
Outliers: 2Q93, 

2Q07 
dESI_Sp Stationary Stationary Stationary No outliers Stationary 

      
Outliers: 2Q07, 

3Q08 
VIX Stationary Stationary Stationary Non-stationary No outliers 

    Outlier: 2Q08  

Ho: Existence of a unit root except KPSS (H1 is the existence of unit root). Level of significance = 5%. 
BIC criterion in the ADF test. 

More specifically, Augmented Dickey-Fuller (ADF), Phillips-Perron (PP) and 
Kwiatkowski-Phillips-Schmidt-Shin (KPSS) tests results clearly show that the VIX is 
a stationary variable. In relation to ESI_Sp, although ADF and PP tests identify this 
variable as I(1), unit root with structural breaks tests reveal that I(0) would be its 
correct order of integration. Details of the procedures and tests performed can be 
obtained at Perez et al (2013). 

PSS test results.  

Bound or Pesaran, Shin and Smith (PSS) tests are conducted with the aim of 
establishing whether the variables incorporated in the model have to be considered 
as exogenous or endogenous. The abovementioned results of unit root tests allow 
us to claim that all the considered variables meet the requirements for their 
inclusion in a bound test.  

These tests are implemented making use of relevant alternative statistics F and t 
and considering a maximum of four lags (Pesaran and Pesaran, 1997). The 
variables considered in the implementation of F and t tests  are private debt/GDP 
(Pri_Deb), public debt/GDP (Pub_Deb), ESI Spain (ESI_Sp), inflation (Inf), 
unemployment rate (Des), risk premium (Spr), borrowing capacity/GDP (Bor_Cap) 
and VIX (VIX).  

PSS test results are reported in Table 3 considering each of the variables as the 
dependent variable and the other ones, as regressors.  
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Table 3. Results of bound tests or PSS 

Dependent 
variable of the 

model 
Regressors of the model F test t Test 

Pri_Deb Pub_Deb, ESI_Sp, Inf, Unem, Spr, Bor_Cap, VIX 1.6684 - 
Pub_Deb Pri_Deb, ESI_Sp, Inf, Unem,  Spr, Bor_Cap, VIX 4.2775 - 
ESI_Sp Pri_Deb, Pub_Deb, Inf, Unem, Spr, Bor_Cap, VIX 2.3978 -1.9748 

Inf Pri_Deb,Pub_Deb,ESI_Sp, Unem, Spr, Bor_Cap, VIX 1.6891 - 
Unem Pri_Deb,Pub_Deb,ESI_Sp, Inf, Spr, Bor_Cap, VIX 4.8347 - 

Spr Pri_Deb,Pub_Deb,ESI_Sp, Inf, Unem, Bor_Cap, VIX 3.6413 -1.9827 
Bor_Cap Pri_Deb,Pub_Deb,ESI_Sp, Inf, Unem, Spr, VIX 1.4470 - 

VIX Pri_Deb,Pub_Deb,ESI_Sp, Inf, Unem, Spr, Bor_Cap 5.0427 - 
Critical values 
Pesaran et al. 

(2001) 
 F Test  t Test 

  I(0) I(1) I(0) I(1) 
10%  2.035 3.153 -2.57 -4,23 
5%  2.365 3.553 -2.86 -4,57 
1%  3.027 3.233 -3.46 -5,19 

Critical values 
Narayan (2005) 

 F test  

  I(0) I(1)  
10%  2.129 3.289  
5%  2.476 3.746  
1%  4.296 4.760  

Following Pesaran et al. (2001) in cases in which F tests are not conclusive we 
apply a t test. According to the results reported in Table 3, in the model in which 
the ESI of Spain is included as dependent variable, the null hypothesis of the 
absence of a cointegration relationship between the variables could not be 
rejected. Therefore, ESI_Sp should not be considered as dependent variable.  

In summary, according to F and t tests, the ARDL could be applicable in models in 
which the public debt/GDP, unemployment rate or the VIX were dependent 
variables.  

Estimation of an ARDL model 

Generally speaking, an ARDL is a general–to-specific approach that allows to 
include all the variables that a priori may influence the behaviour of a dependent 
variable and later on it reveals which ones are relevant and which are not. Thus it 
minimises the probability of omitting relevant variables, a problem that would be 
more serious than to include irrelevant variables (Hendry and Ericsson, 1991). 
Moreover, it allows for the use of variables without a prior knowledge of their order 
of integration and, therefore, facilitates the joint inclusion of both I(0) and I(1) 
variables (Sultan, 2010). Finally, the formulation of this model will offer also an 
insight into the short and long term behaviour of the variables, estimating the 
speed of adjustment of the dependent variable to a long-run equilibrium after a 
shock in the independent variables. 

In our particular case, the ARDL model is formulated with each of the dependent 
variables that the bound test indicated as significant for the case of four lags:  
unemployment, public debt/GDP ratio and VIX.  

The formulation of the ARDL when the public debt/GDP is incorporated as 
dependent variable shows problems of serial autocorrelation, lack of significance 
and instability of long term coefficients. The specification with the VIX as 
dependent variable reveals serial autocorrelation, incorrect functional form, non- 
normality and heteroscedasticity in the residuals which lead us to reject this 
formulation. 

As can be seen in Table 4, the choice of an ARDL model with the unemployment 
rate as the dependent variable does not reveal problems of serial correlation, 
misspecification, normality or heteroscedasticity in any of the tests performed with 
the four criteria.  
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Table 4. Diagnostic tests considering unemployment rate as dependent variable 

Statistical test R2 selection criterion 
 LM version F version 

Lagrange test (Serial correlation) CHSQ(4) =  10.7435 [0.030] F(4,  56) =   2.0816 [0.095] 
RESET test (Functional form) CHSQ(1) =    1.2180 [0.270] F(1,  59) =   0.8787 [0.352] 

Normality test CHSQ(2) =    1.3382 [0.512] Not applicable 
Heteroscedasticity test CHSQ(1) =    3.1514 [0.076] F(1,  81) =   3.1968 [0.078] 

 AIC selection criterion 
 LM version F version 

Lagrange test  CHSQ(4) =    8.7208 [0.068] F(4.  59) =   1.7317 [0.155] 
RESET test CHSQ(1) =    2.3370 [0.126] F(1.  62) =   1.7963 [0.185] 

Normality test CHSQ(2) =    0.3591 [0.836] Not applicable 
Heteroscedasticity test CHSQ(1) =    1.8399 [0.175] F(1.  81) =   1.8363 [0.179] 

 BIC selection criterion 
 LM version F version 

Lagrange test  CHSQ(4) =    3.6464 [0.456] F(4.  64) =   0.7352 [0.571] 
RESET test CHSQ(1) =    2.7220 [0.099] F(1.  67) =   2.2717 [0.136] 

Normality test CHSQ(2) =    0.2876 [0.866] Not applicable 
Heteroscedasticity test CHSQ(1) =    0.0455 [0.831] F(1.  81) =   0.0444 [0.834] 

 HQ selection criterion 
 LM version F version 

Lagrange test  CHSQ(4) =    8.7208 [0.068] F(4.  59) =   1.7317 [0.155] 
RESET test CHSQ(1) =    2.3370 [0.126] F(1.  62) =   1.7963 [0.185] 

Normality test CHSQ(2) =    0.3591 [0.836] Not applicable 
Heteroscedasticity test CHSQ(1) =    1.8399 [0.175] F(1.  81) =   1.8363 [0.179] 

 

Additionally, Cusum and CusumQ stability tests did not reflect instability of long-run 
coefficients of the variables. 

Thus, after the completion of these tests, the general ARDL model would be 
established as follows: 
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where all the variables have been previously defined. t corresponds to the random 
disturbance, 0 is the intercept of the equation and i i, i, i, i,i, i  and i  
correspond to the coefficients of the regressors (including lags of the dependent 
variable).  

The corresponding ARDL models are selected taking into account four criteria, 
namely, the R2, the Akaike Information Criterion (AIC), the Schwarz Bayesian 
Information Criterion (BIC) and the Hannan-Quinn Information Criterion (HQ), and 
setting a maximum of 4 lags as previously indicated.  

Thus, as it can be seen in Table 5, the number of lags to be considered is identical 
in all four criteria, except for Pri_Deb (mostly two lags), ESI_Sp (mostly four lags), 
Bor_Cap (mostly 3 lags) and VIX (mostly no lags) where some small differences 
were detected. Likewise, we emphasise that the results obtained under the HQ 
criterion are equal to those obtained in the AIC, so only the results of the first three 
criteria (R2, AIC and BIC) will be specified hereinafter.  
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Table 5. Number of lags to be considered for each criterion and for each variable 

Nº lags Unem Pri_Deb Pub_Deb ESI_Sp Inf Spr Bor_Cap VIX 
R2 criterion 3 3 0 4 0 0 3 2 

AIC  3 2 0 4 0 0 3 0 
BIC  3 2 0 0 0 0 2 0 

HQ criterion 3 2 0 4 0 0 3 0 

Long and short term models 

If two of more variables are cointegrated, two types of models can be estimated. 
First, an OLS regression model using the levels of the data. This model will provide 
the long-run equilibrating relationship between the variables. Second, and error-
correction model (ECM), estimated by OLS too, but using the differences of the 
data. This model will represent the short-run dynamics of the relationships between 
the variables. 

Once established the existence of a long-term relationship between the variables 
through the bound test, the ARDL model allows us to analyse relationships in both 
the long and short term. 

Long-term model  

The coefficients of the long-term model obtained for each of the estimations are 
shown in Table 6:  

Table 6. ARDL coefficients in the long term model 

Variable R2 criterion AIC BIC 
Pri_Deb 

 
-0.0537*** 
(-4.7174) 

-0.5621*** 
(-4.1903) 

-0.0422 
(-1.1052) 

Pub_Deb 
 

0.3316*** 
(5.2437) 

0.3233*** 
(4.3905) 

0.1139 
(0.4779) 

ESI_Sp 
 

-0.5347*** 
(-5.8873) 

-0.5976*** 
(-5.3191) 

-1.1600*** 
(-1.9309) 

Inf 
 

-0.8710** 
(-3.3095) 

-0.8841** 
(-2.9335) 

-1.6693 
(-1.5124) 

Spr 
 

0.4548 
(1.2591) 

0.5723 
(1.3861) 

0.9490 
(0.8149) 

Bor_Cap 
 

-0.9932** 
(-3.2426) 

-1.0212** 
(-2.8412) 

-1.0300 
(-0.9740) 

VIX 
 

0.0191 
(0.3307) 

0.0805 
(1.4517) 

0.2818 
(1.2228) 

C 
59.4954*** 
(6.2485) 

65.1116*** 
(5.5120) 

132.1281** 
(2.0086) 

* indicates significance at 10%, ** at 5% and *** at 1%. In brackets, values of the t statistic   

The signs of the numbers in Table 6 show the kind of long term relationship that 
each of the regressors has with the dependent variable, i.e., the unemployment 
rate (Unem). From their analysis we can draw the following preliminary evidences 
previously to the results of the causality tests that will be commented later.  

-The only variable that is significant in all four criteria is the confidence measured 
through the Economic Sentiment Indicator in Spain. In this sense we could confirm 
that increases in the confidence are associated with decreases in the level of 
unemployment in this country.  

-Neither risk premium nor VIX volatility are significant variables in any of the criteria 
considered, that is, neither the yield of Spanish debt versus German debt nor VIX 
should be considered as regressors when determining long-term unemployment in 
Spain.  

Short term model  

An error-correction model (ECM) was formulated in order to determine the short-
term behaviour of the variables included in our analysis. The formulation of the 
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ECM, allows us to analyse the impact of a "shock" on the variables of the model as 
well as the adjustment time needed to return to a situation of equilibrium. This 
model can be expressed as follows: 
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where et-1 is the error correction lagged one period, t corresponds to the random 
disturbance, 0 is the intercept of the equation and i i, i, i, i,i, i  and i are 
the coefficients of the regressors (including lags of the dependent variable).  

First of all, in order to use the results of the estimation, we have to check both the 
significance of the error correction lagged one period, et-1, and its sign, which has 
to be negative (see table 7). Note that the coefficient of the lagged residual in the 
ECM shows the speed of adjustment towards the equilibrium following a shock to 
the syste.  

Table 7. ARDL coefficients in the short term model (ECM) 

Variable R2 criterion AIC BIC 
dPri_Deb 

 
-0.0210 

(-0.9495) 
-0.0292 

(-1.3704) 
-0.0108 

(-0.4904) 
dPub_Deb 

 
0.0656*** 
(3.4323) 

0.0548** 
(3.0104) 

0.0064 
(0.4251) 

dESI_Sp 
 

-0.0606** 
(-2.5609) 

-0.0689** 
(-2.9709) 

-0.0654*** 
(-6.006) 

dInf 
 

-0.1723** 
(-3.0494) 

-0.1499** 
(-2.8043) 

-0.941*** 
(-1.6890) 

dSpr 
 

0.0900 
(1.1829) 

0.0971 
(1.2727) 

0.0535 
(0.7395) 

dBor_Cap 
 

-0.1077** 
(-3.1386) 

-0.1146*** 
(-3.3466) 

-0.1010** 
(-2.814) 

dVIX 
 

0.0119 
(1.2822) 

0.0136 
(1.6175) 

0.0159** 
(2.0143) 

dC 
 

11.7676*** 
(7.4258) 

11.0430*** 
(7.2127) 

7.4484*** 
(6.2846) 

et-1 
 

-0.1978*** 
(-4.7096) 

-0.1696*** 
(-4.3203) 

-0.0564*** 
(-1.9163) 

* indicates significance at 10%, ** at 5% and *** at 1% level respectively. In brackets, values of the t 
statistic  

As regards the qualitative variables on which we focus, the estimated coefficients 
of the ECM show the following results. The ECM is valid as the error correction 
term is significant and negative in the three criteria. In the short term, increases in 
confidence measured through ESI_Sp have a positive relationship with the 
decrease in the unemployment rate in Spain, according to all criteria. As in the long 
term, spread has no significant result with any of the criteria, in the short term. The 
VIX index only appears as significant according to the BIC criterion, showing in this 
case a positive relationship with the unemployment rate.  

To sum up, the following aspects can be highlighted in both the short and long 
term. The variable ESI_Sp used as a proxy of confidence is significant in both the 
short and long term in a model with the unemployment rate as the dependent 
variable. Both variables are inversely related, that is, increases in business 
confidence and economic sentiment will be associated with decreases in the 
Spanish unemployment rate and vice versa. The VIX index is only significant in the 
short term and with the Bayesian Information Criterion, showing in this case a 
positive relationship with the unemployment rate. The interest rate spread is not a 
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significant variable neither in the short nor in the long run with any of the criteria 
used.  

For the shake of simplicity, Table 7 really does not include all the estimates of the 
short-run models, we only included the first term of the lag polynomial of each 
variable and the error correction term. 

Confidence-Unemployment: results of the causality test  

Taking into account that the results of the cointegration tests (which check if there 
is a long-term relationship between the variables) are not sufficient and at the same 
time they are necessary to determine the existence of causality in the Granger 
sense, we proceeded to perform causality tests applying Toda and Yamamoto 
(1995) procedure to test for Granger causality – this procedure is applicable in 
situations where not all the variables are stationary, as it is the case here.  

The information criteria suggest that we should have a maximum lag length of 3 for 
each variable. The application of the LM test for serial independence against the 
alternative of AR(k)/MA(k), for k = 1, …, 12 shows that there is no problem using 3 
lags (serial correlation is removed). Johansen’s Trace Test and Maximum 
Eigenvalue Test both indicate the presence of cointegration between the two 
series, at the 5% level. As m (maximum order of integration of these two variables) 
is 1, we re-estimated the VAR levels with one extra lag of each variable in each 
equation and we undertook the Granger non-causality testing. According to the 
results of this procedure, we cannot reject the null hypothesis of no causality from 
Unem to ESI_Sp. Furthermore, the null hypothesis of no causality from ESI_Sp to 
Unem can also be rejected at the 1% significance level. 

Thus, a causal link between the two variables is found, that is, increases in the 
confidence in the economy causes decreases in the level of unemployment in a 
country and not vice versa. The confidence measured by the ESI seems to cause 
reductions in the unemployment rate: i.e. a qualitative magnitude linked to 
expectations as mentioned earlier in this paper, would play a key role in the 
activation of the labour market. This result would come to endorse the idea that the 
degree of confidence or "feeling" about the economic situation which the different 
economic actors have is fundamental in the evolution of unemployment. Therefore, 
in a situation of increased confidence in the present and future state of the 
economy, more employees would be hired, whereas worse expectations on the 
economic situation in the future would reduce employments (increasing the 
unemployment accordingly).  

Although this study does not conclude that the confidence is the only or the most 
important variable to consider in a model explaining the evolution of unemployment 
in the Spanish economy, the results obtained show that the influence of 
"qualitative" factors such as confidence directly impacts on the economic sentiment 
and causes a decrease in the level of unemployment.  

4. Conclusions  
The relationship between economic agents’ confidence and the real economy is a 
subject of great interest to policymakers. On the one hand, confidence, insofar as it 
affects economic choices of consumption, saving, investment, etc., exerts an 
influence on both the current state of the economy and on the perspectives of 
economic growth. At the same time, the behaviour of confidence indices may also 
be conditioned by the evolution of certain economic and financial indicators. 

In this paper we investigate the role of confidence in the evolution of the Spanish 
economy. Particularly, we try to determine whether confidence should be 
considered as a explained or a explanatory variable. With this purpose we have 
incorporated to our analysis some of the fundamental variables of the Spanish 
economy (unemployment, inflation, private debt/GDP, public debt/GDP, and 
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borrowing capacity/GDP) along with other variables that contain qualitative and 
prospective information measuring the expectations of the economic agents 
(confidence, risk premium and market volatility).  

With the aim of determining the existence of long-term relationships between 
confidence and some of the fundamentals of the Spanish economy and of 
exploring the nature of these relationships, we have developed a three step 
process. First, the application of a bound test for studying the relationship between 
the variables considered in the analysis enables us to identify unemployment as 
the dependent variable in a cointegration model that includes the aforementioned 
variables. Second, we have specified an ARDL, which incorporates both lagged 
independent variables and the lagged dependent variable (the unemployment rate) 
as regressors. Among the most relevant results shown by the estimated ARDL 
model it can be emphasised that the yield spread of Spanish public debt (risk 
premium) has no significant impact on the unemployment rate. This model also 
reveals that the  ESI of Spain is a variable that shows an inverse relationship with 
the level of unemployment, that is, ESI_Sp increments are closely associated with 
long-term unemployment decreases and vice versa. Additionally, the results 
obtained from the MCE show that increases in the confidence measured by the 
ESI_Sp have a positive relationship with the decrease in the unemployment rate in 
Spain also in the short term. Finally, since the existence of a long-term relationship 
is a necessary but not sufficient condition for the existence of causality, we also 
proceeded to analyse the relationship between unemployment and confidence 
through a test of Granger. This test shows unidirectional Granger causality from 
ESI_Sp towards the unemployment rate for the case of four lags.  

These results lead us to consider the confidence as a variable with a long-term 
relationship and that causes unemployment in the Granger sense. This is a result 
that does not fully explain the behaviour of the unemployment rate variable (whose 
evolution is also due to other factors), but it would emphasise the importance of a 
qualitative variable such as the confidence of economic agents in relation to job 
creation.  

Furthermore, this finding corroborates the importance of the role played by 
confidence in the Spanish economy. On the one hand, the existence of this 
causality justifies the need of including the confidence in macroeconomic models 
that seek to explain the evolution of unemployment in Spain. On the other hand, 
policy implications also emerge from the results obtained, which highlight the 
importance of implementing economic policies that encourage confidence among 
economic agents if the ultimate goal is to reduce unemployment. Thus, empirical 
evidence reveals that one of the criteria to be considered when evaluating 
economic policy decisions would be their influence on confidence. 
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