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1. INTRODUCTION
The evolution of real estate prices and stock market indices in several OECD countries, especially over the last twenty years, has attracted researchers’ interest to the empirical analysis of consumers’ responses to subsequent changes in wealth. This analysis involves estimating the relationship between consumption, income and wealth in order to test for the presence of a consumption wealth effect. The theoretical framework supporting this relationship can be found in the permanent income theory of Friedman (1957) and the Ando and Modigliani (1963) life cycle model. The basic idea in the permanent income consumption theory is that the agents’ consumption in a single period is a function of their expectation of future income; on the other side, Ando and Modigliani argued that consumers smooth consumption over their life cycle.
 According to these theories, only unexpected changes in wealth involve a higher target consumption spending.

Recently, a few works have tried to test whether consumption behaves in an asymmetric way when there are positive and negative changes in wealth. Our paper focuses on this issue analysing both the short run and the long run behaviour of the relationship between the total consumption expenditure and the wealth of UK households. In order to analyse whether a wealth effect exists or not, we test for the existence of a cointegration relationship between consumption, income and wealth, allowing for an asymmetric adjustment to the long run equilibrium relationship. For this purpose we use the momentum threshold autoregressive model (M-TAR) proposed by Enders and Siklos (2001), which is modified for application in a multivariate framework. We follow Stevans (2004) in this respect. 
With regard to the short run behaviour, our aim would be to answer whether the negative consumption discrepancies are eliminated in a quicker way than positive ones. That is, if actual consumption is below its equilibrium level (negative consumption discrepancy) because of an unexpected wealth increase, will consumption adjust to the target spending quicker than if consumption is above its long-run equilibrium level (positive consumption discrepancy) due to an unexpected wealth decrease? 
Unlike most of the authors, who only study the response of consumption to changes in equity prices, both financial and real estate wealth are included in our paper as a possible source of asymmetries in consumption responses. As far as we know, apart from the article by Donihue and Avramenko (2007) for the case of the USA, there are no more studies about the possible asymmetric response of the households expenditure when housing wealth changes
, so our paper contributes to provide new evidence on this matter. We consider this as a relevant contribution given the remarkable evolution of the UK real estate market in the last years (see Figure 1). 
Figure 1: Evolution of equity and real estate prices in the UK, 1970-2008
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Source: Bank of International Settlements (BIS) and Ecowin

The main results show that consumption, income and aggregate wealth are cointegrated, so there is a consumption wealth effect. We also find that the consumption adjustment to the long-run equilibrium relationship when a positive change in real estate wealth occurs is quicker than when real estate wealth decreases (the evolution of housing equity withdrawal in the UK could be crucial for understanding these results), and that the opposite is true for financial wealth. We also find that these differences are statistically significant, so we conclude that UK consumption responses to wealth shocks are asymmetric.

This paper is organized as follows: in Section 2 we describe several theoretical aspects of the consumption wealth effect and review the main empirical results for different countries. In Section 3, we explain the reasons for looking for asymmetric consumption responses to wealth shocks from a theoretical perspective. In Section 4, we present the empirical results for the UK and, finally, Section 5 summarizes our main findings.
2. CONSUMPTION WEALTH EFFECT: Theoretical aspects and empirical evidence 
As previously mentioned, the theoretical framework for analysing the consumption-income-wealth relationship is based on the life-cycle model proposed by Ando and Modigliani (1963) and the Friedman (1957) Permanent Income Hypothesis. The main idea behind these models is that consumers want smooth consumption paths so they will vary their net wealth positions (e.g. using capital markets, borrowing or lending) to reach this goal when a wealth or income shock occurs. Besides, only unexpected changes in wealth (or income) have effect on planned consumption.
Consumer response to these shocks is revealed by the so-called consumption wealth effect, which could be defined as the variation in aggregate consumption when wealth changes. Following Boone and Girouard (2002), there are two possible channels for the wealth effect: 
1. Direct channel: agents can sell their assets (financial or non-financial) and increase consumption. An increase in asset prices could also encourage consumption, as agents feel wealthier even though they do not sell their assets.

2. Indirect channel: agents can increase their borrowing capacity as their wealth grows, since the value of the available collateral is higher. This is, therefore, an indirect way to increase consumption. 

The relative size of these two channels will depend on the degree of liquidity of the particular asset market, on the regulation of the financial markets and also on the demographic distribution of asset ownership.

Many empirical studies have tested this relationship between consumption and wealth in different economies. The results seem to support a long-run relationship between consumption, income and wealth. Generally, the cointegration relationship is estimated first and the short-run dynamic is then analyzed.
 Although most empirical studies consider private consumption, specifically of non-durable goods, as the dependent variable, some distinguish between durable consumption on the one hand and non-durable consumption and services on the other
, as in Sastre and Fernández-Sánchez (2005) for the Spanish economy. Independent variables, in addition to income and different sources of wealth
, usually include the unemployment rate, the inflation rate and the short-term real interest rate. The unemployment rate is usually included as a measure of future household uncertainty, and the estimated coefficient is always negative and statistically significant. The inflation rate is considered for similar reasons that the previous variable and also in order to take the losses that it generates for non-indexed assets into account. Finally, the interest rate captures the intertemporal substitution effect on consumption.
Several studies also consider the effects of financial market deregulation on the strength of the wealth effects on consumption. Thus, mortgage market development enabled house owners to obtain funds from the growth in property prices registered in recent years. This rise in the value of real estate, by increasing the value of collateral, facilitated house owners to obtain new increased mortgages without incurring high transaction costs. This is an example of what we have called the indirect wealth effect channel, which in this case involves an increase of household Housing Equity Withdrawal (HEW).
 These mortgage market innovations, which have been quite common in the last few decades, especially in the UK and the US, Canada, the Netherlands and Scandinavia, would have increased the strength of the (positive) wealth effect on consumption (Boone et al., 2001; Catte et al., 2004; Aaron et al., 2007; Lopes de Castro, 2007; IMF, 2008). However, other studies seem to play down the importance of HEW for consumption. For example, Benito (2007), using a micro panel data sample, shows that for the UK, most of HEW was declared to have been spent on housing improvements and much less on consumption, so according to this author, the rise in housing prices and the resulting increase in collateral value could therefore have had a greater effect on residential investment than on consumption.
 Nevertheless, following the definition of HEW provided by the Bank of England that excludes home improvements (see footnote 7), we consider that this variable could be important to explain the response of UK households’ consumption to changes in their real estate wealth in any case, as Figure 2 seems to show.
Figure 2: UK Housing Equity Withdrawal
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Source: Bank of England
With regards to the estimated values of either the propensity to consume or consumption elasticities, the results are not conclusive. For example, Catte et al. (2004), Pacheco and Martins Barata (2005), Rapach and Strauss (2006) or Pichette (2007), among others, find that the housing wealth effect is stronger than the financial wealth effect, whereas Bassanetti and Zollino (2008), Aron et al. (2007), O’Donnell (2007) or Dvornak and Kohler (2007) find just the opposite. Methodological differences and the different sample periods considered aside, the results seem to depend on different countries’ financial markets characteristics, particularly on their degree of deregulation. 
Focussing on the empirical estimations of the consumption wealth effect for the UK, we see that the results are, once again, not conclusive: whereas Boone and Girouard (2002) find that consumption elasticity values relative to both financial and real estate wealth are quite similar, Catte et al. (2004) estimate that the UK financial wealth effect is lower than the housing wealth effect.  The same finding, but following a different approach, can be seen in Carroll et al. (2006). In this paper, the long-run marginal propensity to consume out of financial and real estate wealth are estimated by including the idea of consumption habits persistence. The estimated values for the UK are 3.71 cents per dollar for financial wealth and 6.95 cents per dollar in the case of housing wealth. 
Although the well-known paper by Lettau and Ludvigson (2004) does not separate real estate from financial wealth, both the methodology and the conclusions question the aforementioned papers. The estimated marginal propensity to consume from wealth is much lower than in previous studies as they argue that the latter do not consider the permanent or transitory nature of both consumption and wealth. The argument is that the changes undergone by wealth during the period in question can be classified as essentially transitory, so they have no effects on consumption, which is only affected by permanent wealth components.
  
Recently, Sousa (2008) reformulated the idea presented in Lettau and Ludvingson (2004), considering both financial and housing wealth; he estimated the model for the UK economy. He formulated a new variable similar to cay in the Lettau and Ludvingson paper, denoted dcay, as he considered disaggregate instead of aggregate wealth.
 In this case, the empirical evidence shows that the estimated value of long-run consumption elasticity relative to financial wealth is more than four times long-run elasticity relative to housing wealth (0.17 versus 0.04). 
3. THE ASYMMETRIES IN CONSUMPTION RESPONSES
Economic literature recently took a step forward since several authors began to consider whether consumption responds asymmetrically to wealth shocks. Traditionally, it has been assumed that consumption reacts similarly to positive and negative wealth shocks, but some evidence, such as the US experience in 1990-2002, illustrated by Donihue and Avramenko (2007), and other empirical research (e.g. Apergis and Miller, 2006) has cast doubt on such an assumption. This new line of research is theoretically based on microeconomic and macroeconomic factors. 

According to this, from a microeconomic point of view, loss aversion behaviour would be a way to explain why consumers react more quickly to decreases than to equivalent increases in wealth as the utility function for this assumed behaviour is strictly concave for gains and strictly convex for losses. Shirvani and Wilbratte (2000) present this reason to explain unequal wealth effects. They consider also capital gains taxation, which may reinforce asymmetries because increases in consumption financed with the sale of assets (real or financial) are taxed while decreases in consumption, because of a negative wealth shock, for instance, are not. So the effects of positive wealth shocks on consumption would be smaller, while negative shocks would have greater effects. 

From a macroeconomic point of view, some authors, such as Patterson (1993), refer to imperfections in capital markets. Thus, liquidity constraints, which could be linked to the business cycle (Kuo and Chung, 2002), are also seen as an important factor for explaining asymmetries, given that a negative wealth effect can be immediately transmitted by consumers to consumption whereas positive real asset shocks, for example, could be more difficult to transmit directly and completely, in as much as these assets are not very liquid (and they are taxed) or there is a credit crunch. 

The results of empirical papers which test asymmetries in the consumption responses are summarized in Table 1. They are mainly applied to the US economy. It seems that, for this country, consumption displays a higher response for negative wealth shocks, as microeconomic and macroeconomic above mentioned arguments predict.
  For other countries, there are not enough papers to reach conclusions about asymmetric effects. This is why we studied the case of the UK with a different method in order to confirm or refute the results obtained by Sousa (2005) who finds no asymmetries in British consumers´ decisions.

Table 1: empirical evidence on asymmetric consumption responses
	
	Country (period)
	Econometric Method
	Variables
	Results

	Shirvani and Wilbratte (2000)
	Germany (1970-1996)

Japan (1970-1996)

USA (1970-1996)
	Cointegration
Error correction Model
	Aggregate consumption

Stock prices
	Strongest response to stock prices decreases

	Stevans

(2004)
	USA (1952-1999)
	Cointegration with an M-TAR threshold
	Total personal consumption
Personal disposable income

Household net worth
	Quickest response to stock prices increases

	Apergis and Miller

(2006)
	USA (1957-2002)
	Cointegration analysis

Modified error-correction model
	Stock market capitalization (per capita)

Personal consumption (per capita)

After-tax nominal income (per capita)


	Strongest response to stock prices decreases (50% higher)

	Donihue and Avramenko

(2007)
	USA (1953-2005)
	Dynamic OLS

Error-correction model
	Personal consumption (per capita)

Disposable Labour Income (per capita)

Liquid/illiquid non-stock  market wealth (per capita)

Liquid/illiquid stock market wealth (per capita)

Real estate assets (per capita)
	Strongest response to negative shocks to the value of liquid stock market assets in the short run.

No evidence of asymmetries in the long run.

	Sousa

(2005)
	UK (1975-2003)
	No available
	No available
	No evidence of asymmetries


4. EMPIRICAL RESULTS

4.1. Data 

We use UK quarterly, seasonally adjusted data from 1971:Q1 to 2006:Q4. All the variables are expressed in per capita terms and deflated by the GDP deflator (Office for National Statistics). Population data come from the OECD.
Consumption 

We consider total consumption at constant 2003 prices. Data come from the Office for National Statistics.
Household Disposable Income

Data in constant terms come from the Office for National Statistics.

Total Wealth

This variable is constructed by adding the following variables: Net Financial Wealth and Housing Wealth of households and non-profit organizations.

Net Financial Wealth

Financial wealth has been obtained from National Statistics, subtracting total loans from total financial assets. Thus, mortgages would be included in this variable and not in the housing wealth category. The series provided by the Office for National Statistics begin in 1987, so, in order to lengthen the series, we have cast the financial wealth series backwards using the market capitalization change rate, as they are highly correlated. Annual Stock Market Capitalization is obtained from the Federation of European Securities Exchanges. In order to construct the quarterly variable from 1970:Q1 to 1992:Q4, we have used the quarterly variable of the FT 30 Price Index, an equity index that is based on the share prices of 30 of the main British listed companies from a wide range of industries. This series is obtained from the Ecowin data base.

Housing Wealth

We use as a proxy the net capital stock of dwellings, an annual variable obtained from the Office for National Statistics. The quarterly variable is constructed using an index of real housing prices, provided by Bank of International Settlements (BIS).

4.2. Testing for cointegration with M-TAR adjustment

To test for cointegration between consumption, income and wealth with a possible asymmetric adjustment to deviation in the long-term relationship, we first estimated the following long-run relationship:
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Then, following Stevans (2004), we estimated the following M-TAR process from the residuals 
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defining the indicator function as:
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where 
[image: image10.wmf]wfinancial

 is net household financial wealth.
The M-TAR model is adjusted by 
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. We aim to test whether an increase in financial wealth causes a different adjustment to the long-run relationship from that caused when financial wealth diminishes, that is, if 
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, the adjustment would be faster in the case of financial wealth increases and vice versa.

Unlike Stevans (2004), we also analyse the possible asymmetric effect derived from an increase or decrease in property wealth. We estimate [2] using the following indicator function:
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where 
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 represents household property wealth. In this case, the adjustment is through 
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If consumption, income and wealth were not cointegrated, 
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, we can say that these three variables are cointegrated. The distribution of the 
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, does not follow a standard distribution so it has to be simulated. The critical values depend on sample size, the number of variables in the cointegration relationship and the number of lags considered in the adjustment process. 

Should the null hypothesis of no cointegration be rejected, the hypothesis of symmetric adjustment 
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 versus asymmetric adjustment can be tested using an 
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Instead of setting the value of the threshold at zero, it is also possible to estimate it in a consistent way. In this case, the indicator functions [3] and [4] are as follow:
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The idea of estimating the threshold 
[image: image29.wmf]t

 is interesting to our purposes in the following sense: when the threshold is set at zero, we are analyzing the adjustment to the equilibrium after an increase or decrease in the (financial or real state) wealth. When we estimate the threshold, our aim is to analyse the adjustment to the equilibrium when increases in wealth are above or below the threshold value. The adjustment to the long-run equilibrium relationship when wealth increases or decreases could be different from the adjustment when wealth increases, for example, for more or less than a 5%. So, the results of the Momentum TAR model can be different from those of the Consistent-Momentum TAR model. 
To estimate the threshold consistently, we follow Chan (1993). Both variables 
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 are sorted in ascending order excluding the top and bottom 15 % of the observations. Then, equation [2] is estimated for each possible value of the threshold by considering the indicator function [5] for financial wealth and [6] for real estate wealth. The model with the smallest error sum of squares yielded the consistent estimator of the threshold, 
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One of the disadvantages of the M-TAR method is that it requires the existence of a single cointegration relationship between the variables to be well-specified. In order to determine the number of cointegration relationships, we used the Johansen (1995) methodology. Previously, different unit root tests to the consumption, income and wealth series were applied. Tables 2 and 3 show that the ADF tests and those proposed by Elliot et al. (1996) and Ng and Perron (2001) do not enable us to reject the unit root null hypothesis.
 
Table 2. ADF and Elliott-Rothenberg-Stock (ERS) unit root tests

	
	ADF
	      ERS

	
	[1]
	[2]
	[3]
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	(***), (**) and (*) indicate respectively that we can reject the null hypothesis of a unit root at the 1%, 5% and 10% significance level. The ADF tests [1] includes a constant, [2] includes a constant and a time trend, and [3] includes neither a constant nor a time trend. The ERS test 
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 includes a constant and a time trend; for the ERS tests we obtained the critical values from Elliot et al. (1996, table 1). The number of lags was chosen according to the Modified Akaike Information Criterion (MAIC), with 
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Table 3. Ng-Perron unit root tests
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	(***), (**) and (*) indicate respectively that we can reject the null hypothesis of a unit root at the 1%, 5% and 10% significance level. We obtained the critical values from Ng and Perron (2001, table 1). In the first row the tests include a constant and in the second row they include a constant and a trend.  The criterion used to choose the number of lags was the Modified Akaike Information Criterion (MAIC), with 
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Table 4 shows the trace tests with Barlett corrections to prevent bias derived from small samples (see Johansen, 2002). As the series appear to show a trend, the results are provided for the model which considers a trend restricted to the cointegration vector and for the model with an unrestricted intercept and no trend in the cointegration vector (i.e. the model that assumes that the trends cancel in the long run relationship). According to information criteria the number of lag selected was 3. At a 5% significance level, we are unable to reject the existence of a single cointegration relationship in the first model, however we can not reject the null of no cointegration (
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) in the second model.
 In this case, our results are in the line with those obtained by Stevans (2004) and Donihue and Avramenko (2007), who reject the existence of cointegration between consumption, income and wealth.
 On the other hand, Ludvigson and Steindel (1999) and Lettau and Ludvigson (2001, 2004) do find a long-run relationship among them.
        
     Table 4. Determination of the cointegrating rank in the system 
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	Unrestricted intercept, no trend in the cointegration relationship
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	Notes: Trace test* represents the values of the trace test after having implemented the Barlett corrections. CV95 represents the critical values of the trace test at the 5% significance level. We obtained these values from MacKinnon et al. (1999). (**) indicates that we reject the null hypothesis at the 5% significance level. The number of lags included is 3.


Being unable to find a cointegration relationship between consumption, income and wealth could be due to variables display asymmetric error correction towards the long run equilibrium, for the reasons mentioned in Section 3. If this were the case, the standard cointegration tests would be misspecified. To take this possibility into account we used a M-TAR model to analyse whether there is cointegration with asymmetric adjustment. As we have already mentioned, we first estimated the long-term equilibrium relationship [1] between consumption, disposable income and wealth. To do it, we apply the Phillips and Hansen (1990) Fully Modified Ordinary Least Squares (FMOLS) methodology in order to correct the effects caused by the possible endogeneity of the variables. Table 5 shows the estimated parameters of this relationship.
 It can be seen that the estimated elasticity of wealth is 0.082, so marginal propensity to consume wealth is 0.06, a value similar to that obtained in other empirical studies.

Table 5. Long run parameter estimates of 
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using the Phillips and Hansen (1990) methodology

	Variable
	Coefficient
	t-statistic

	Intercept
	0.545 
	2.808
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From the residuals obtained when estimating the long-run relationship [1], we estimated, in a first step, the M-TAR model [2], considering those found in [3] and [4] as indicator functions 
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 The results of these critical values are shown on Table 6.  The estimated parameters of M-TAR for both models and the 
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          Table 7.  M-TAR model estimation
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We can see that, for the case of financial wealth and for both zero and one lags models, the value of the 
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 statistic is greater than the simulated critical values so the possibility of no cointegration between the analysed variables can be ruled out at a 1% of significance for the zero lags model and at a 5% for the one lag model. This result therefore confirms the existence of a wealth effect. With regard to the asymmetric effect on the adjustment to the long-run relationship, we can see that the 
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 and, so, we find that the adjustment when financial wealth increases is different from the adjustment when financial wealth decreases. Therefore, we find an asymmetric behaviour. The results are different in the case of the real estate wealth. In this case, for the model with one lag, the 
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 and, so, we conclude that, in the case of the housing wealth, the adjustment to the long-run equilibrium relationship is not asymmetric.

Table 8 shows the result of the Momentum-Consistent TAR models considering the indicator functions [5] and [6] for financial wealth and real estate wealth, respectively. As we have mentioned earlier, in this case we are able to estimate consistently the value of the threshold. Once again, the AIC selected a model with one lagged change but the BIC selected a model without lags for both financial wealth and real estate wealth. 
The estimation of the threshold is not sensitive to the number of lags we include in the model; for financial wealth, the estimated threshold for the change of wealth in the previous quarter is 0.856%, whereas for housing wealth is set at a 1.939%. The results for the case of financial wealth are quite similar to those for the M-TAR model since, once again, either the null of no cointegration or the null of symmetric effects can be rejected. As in the M-TAR model, the estimated values of 
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However, the Consistent Momentum TAR estimates for the real estate wealth are quite different from the results we have got for the M-TAR model. In fact, now the 
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 is also rejected at a 1% significance level. So, although the adjustment to the long-run equilibrium relationship to changes in the real estate wealth is symmetric when the threshold is set at zero, it is asymmetric when the threshold value for the change of the real estate wealth in the previous quarter is set at 1.939%. In the case of the zero lags model, we see that both 
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Table 8. Momentum-Consistent TAR models
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4.3. The short-run behaviour

As is shown by both the AIC and BIC (reported in Tables 7 and 8), the Momentum-Consistent TAR models fit the data better than the M-TAR models do. For this reason, Table 9 shows the error correction mechanism (ECM) for the Momentum-Consistent TAR models.
 This mechanism shows how the UK households adjust their consumption to the new target level when a wealth shock takes place. When financial wealth increases by more than the estimated threshold (0.00856), a negative one per cent consumption error in the previous quarter leads to a 0.067 per cent increase in the consumption growth rate (although the t statistics is not significant). However, when financial wealth decreases (or increases less than the threshold value), the adjustment is more rapid since a positive one per cent consumption error in the previous quarter leads to a 0.250 percent decrease in the consumption growth rate. The opposite is true when housing wealth is considered, that is, the UK households adjust their spending more quickly when there is an unexpected increase in housing wealth than when there is an unexpected wealth decrease.

    Table 9. The error correction model for the Momentum-Consistent TAR
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	Notes: t-statistic inside brackets.


So, our results show that when there is a negative financial wealth shock, the consumption response is more rapid than when a positive financial wealth shock takes place (in fact, in this case the consumption response is not significant). One of the reasons to explain this behaviour can be found in the effects that a decrease in the stock market prices have on the market liquidity. When the stock prices decrease, market uncertainty increases. This fact makes more difficult for lenders to distinguish between good and bad borrowers and, since an adverse selection problem arises, credit restrictions strengthen the consumption adjustment. In addition, due to the volatility of financial assets prices, consumers would react in a more intense way to decreases, if we consider loss aversion behaviour. This volatility could also explain that the indirect channel were less strong than in the case of real estate wealth since the value of collateral is more variable.    
However, we have shown that when there is a real estate wealth increase above the estimated threshold, the consumption response is quicker than when real estate wealth increase is lower than the threshold value.  Since the results for real estate wealth are relatively novel in economic literature, we consider that we should give an explanation for them. In this case, the evolution of the Housing Equity Withdrawal (HEW) could explain this behaviour since this financial tool allows households to extract equity from their homes to spend more in consumption when real estate prices increase. As Figure 2 shows, the HEW was positive in the UK during most of the period 1970-2006, especially from 1980-1991 and 2000-2006. As Benito (2007) points out, households are more likely to withdraw home equity if they face less house price uncertainty. The evolution of housing prices, historically less volatile than stock prices (see Figure 1), and dramatically positive all through the last decade, could have reinforced, consequently, the indirect wealth effect channel which only takes place when there is a positive wealth effect. So there is a “double” real estate wealth effect on consumption as there is a direct wealth effect (agents can sell the re-valued real estate asset or feel wealthier with the increase in its value) that it is reinforced with an indirect wealth effect by means of increasing their borrowing capacity (HEW). Catte et al. (2004), in fact, find a very high correlation between average level of HEW and consumption for the UK over the period 1990-2002.  
In sum, our results for the United Kingdom are in line with those found by Shirvani and Wilbratte (2000), Apergis and Miller (2006) and Donihue and Avramenko (2007), who find a strongest consumption response to stock prices decreases in other countries. In relation to the housing wealth, we find a stronger consumption response to housing prices increases. 
5. CONCLUSIONS

The permanent income theory and the life cycle theory suggest a relationship among consumption, income and wealth that has been broadly analyzed for different economies, finding that there are positive income and wealth effects on consumption. In this paper, we test for the existence of a long run relationship among consumption, income and wealth for the case of the UK economy. Our results show that the total consumption income elasticity is 0.807 and the total consumption wealth elasticity is 0.082, similar to the average values obtained by Catte et al.  (2004) for the UK and Ludwick and Slock (2004) for market-based economies.
The econometric methodology applied is the Momentum TAR model enabling adjustment to equilibrium to be asymmetric in response to a positive or negative shock in household financial wealth and in household housing wealth. In that respect, we follow Stevans (2004), but including housing wealth in the analysis as well. The null hypothesis of no cointegration can be rejected no matter if we consider financial wealth or housing wealth to set the indicator function in the case of the Consistent M-TAR model. However, it can not be rejected for the case of the real estate wealth as indicator function when the threshold is set at the value of zero. Once the null hypothesis of no cointegration has been rejected, we can test for the existence of an asymmetric adjustment. The main result is that the null hypothesis of symmetric adjustment can be rejected for the Consistent M-TAR models estimated.
In the short-run, the results of the asymmetric Error Correction Mechanism show that the consumption adjustment to the new target level occurs when financial wealth decreases or increases less than the estimated threshold, but it doesn’t when financial wealth increases more than this value (in this case the consumption response is not significant). In the case of real estate wealth, the UK households adjust their spending both when real state wealth increases more than the estimated threshold and when it increases less than it, but the speed of adjustment is higher in the former case. 
Market liquidity reasons can be argued to explain the asymmetric consumption adjustment both to financial and housing wealth shocks. In relation to financial wealth, the adverse selection problem that arises when there is a negative financial shock could cause severe liquidity constraints that affect directly the consumption of households. A microeconomic explanation could be linked to the volatility of financial assets prices join to loss aversion behaviour that could result in a more intense reaction of households to negative shocks. In the case of real estate wealth, market liquidity is mainly related to financial innovations in mortgage markets. The possibility of extract liquidity from the housing market reinforces the indirect wealth effect channel in the case of a positive real estate wealth shock. This possibility were more likely insofar as the UK households faced less uncertainty in housing prices, due to the historical evolution of these prices in this economy, what made them feel that increases in real estate were more persistent than decreases. Therefore, the evolution of HEW in the UK could be an important reason to explain a faster consumption adjustment to positive shocks in relation to negative ones, given that the opposite mechanism when real estate prices decrease does not exist.
To sum up, we can conclude that UK consumption responses to wealth shocks have been asymmetric for the considered period. 
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� For the life cycle theory be true, some simplifying assumptions need to be made: consumers make no distinction between different forms of wealth and have costless access to perfect capital markets. A more detailed analysis can be seen in Belsky and Prakken (2004).


� See David and Palumbo (2001) for a more detailed explanation. 


� In Donihue and Avramenko (2007), different definitions of wealth depending on the degree of assets liquidity are considered. Their results show that considering real estate wealth is essential in order to find a well defined cointegration relationship among consumption, income and wealth; with respect to the asymmetric consumption responses, they find that short-run asymmetries do exist and that negative shocks to liquid stock market matter more than positive changes in any other components of per capita net worth.


� This is the case in Boone and Girouard (2002), Catte et al. (2004) and Pacheco and Martins Barata (2005). Sastre and Fernández-Sánchez consider a VEC, enabling them to analyze the relationships between the different system variables. Panel cointegration techniques are applied in other cases, usually to a set of countries or to different country states. Some examples are Ludwig and Slok (2004), Case et al. (2005), Rapach and Strauss (2006) or Dvornak and Kohler (2007).


� From a theoretical point of view, the consideration of the two types of consumption is desirable since durable consumption is more sensitive to changes in wealth.


� Boone et al. (1998) only consider financial wealth, whereas Boone and Girouard (2002) estimate two different model specifications, one with aggregate wealth and another considering financial and real estate wealth separately.


� HEW is defined by the Bank of England as a new borrowing secured on dwellings that is not invested in the housing market (e.g. not used for house purchase or home improvements), so it represents additional funds available for reinvestment or to finance consumption spending. 


� Other studies consider that the observed positive correlation between consumption and HEW in the last few years in some economies does not imply a causality relationship between HEW to consumption, but reflects the fact that both variables are affected by common factors (e.g. Klyuev and Mills, 2006).


� Some recent studies along the lines of Lettau and Ludvingson (2004) are Chen (2006), Kishor (2007), Tse et al. (2007) or Koop et al. (2008).


� In the same line is the paper by Aono and Iwaisako (2008) for the Japanese case.


� An exception is found in Stevans (2004).   





� With regards to the UK, Carruth and Dickerson (2003) find asymmetries in consumers’ behaviour related to personal disposable income.  


� Enders and Siklos (2001) define the indicator function in a different way. To be concrete,


� EMBED Equation.DSMT4  ���


The main advantage of the methodology proposed by Stevans (2004) is that it makes possible to distinguish where the wealth shock comes from, whereas this is not the case in the Enders and Siklos (2001) methodology. Note that, in our case, both � EMBED Equation.3  ��� and � EMBED Equation.3  ��� are a function of the data, since they are components of wealth � EMBED Equation.3  ���.


� In all cases, the number of lags was chosen according to the Modified Akaike Information Criterion (MAIC). Ng and Perron (2001) propose the use of the MAIC since commonly used information criteria tend to select a low number of lags, which is inappropriate when the errors contain a moving-average root that is close to –1.


� To analyse whether the results are robust for the chosen number of lags � EMBED Equation.3  ���, we have calculated the trace tests for � EMBED Equation.3  ���, � EMBED Equation.3  ���. In all cases we can not reject the existence of one cointegration relationship when we consider a trend restricted to the cointegration vector. In the model with no trend in the cointegration vector the results were no cointegration for 4 and 3 lags, one cointegration relationship for 1 lag, and two cointegration relationships for 2 lags.


� Donihue and Avramenko (2007) do not obtain cointegration using total net wealth, but they do when breaking down wealth according to the assets liquidity. Stevans (2004) does not find a cointegration relationship when applying the Johansen methodology, but he does when an asymmetric adjustment through a M-TAR is considered. 


� The results provided do not include a time trend in the long-run relationship since it was not significantly different from zero. 


�  Catte et al. (2004) find for the UK that the short term marginal propensity to consume out of housing wealth is 0.08 and 0.03 out of financial wealth. The estimated long term marginal propensity to consume is 0.07 out of housing wealth and 0.04 out of financial wealth. Ludwick and Slok (2004) find similar values for market-based economies. 


� The simulation is based on Stevans (2004) being the threshold value set at zero.


� In order to analyse whether the results obtained depend on the considered definition of consumption, we have also estimated the models using non-durable consumption instead of total consumption as dependent variable. The results, not included here to be brief, are very similar and they are available from the authors upon request.


� According both to the AIC and the BIC criterion the ECM has been estimated with zero lags. The results are quite similar when one lag is considered.  
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