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Abstract 
Empirical estimates point towards wealth effects in consumption that are significantly higher than 

predicted by economic theory. This paper argues that the wealth effects are partly or fully driven by 

an unobserved macroeconomic factor such as credit conditions because asset prices affect the 

collateral of borrowers as well as lenders. Using an instrumental variable approach it is shown that 

asset prices affect durable and non-durable consumption through banks’ willingness to lend and not 

through the traditional wealth effect channel. 
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1. Introduction 

The recent large fluctuations in house and stock prices have created renewed attention in the 

empirical macro literature on the link between consumption and wealth (Byrne and Davis, 2003, 

Ludwig and Sløk, 2004, Pichette, 2004, Case et al., 2005, Campbell and Cocco, 2007, Sousa, 2009, 

Davis, 2010, Kerdrain, 2011, Case et al., 2011, Carroll et al., 2011). Most studies estimate the wealth 

elasticity of consumption to be in the range of 0.03-0.07 (Poterba, 2000, Campbell and Cocco, 2007, 

Carroll et al., 2011, Kerdrain, 2011). This is well in excess of the predictions of the wealth effects in 

the Ramsey model in which the wealth elasticity is equal to the real interest rate. If consumers use 

the bond rate to allocate their consumption over the life cycle, as per the theory, the wealth elasticity 

should be close to one percent in the Ramsey model (Carroll et al., 2011). Furthermore, in response 

to increases in house prices, homeowners can only increase their consumption if they reduce their 

consumption of housing services, as homeowners who remain in their houses pay a higher implicit 

rental cost of housing. Finally, credit constrained would-be first-time home buyers have to increase 

their savings in response to higher house prices. Thus, the wealth effect in consumption should either 

be small or even negative depending on the credit conditions. 

 The high wealth elasticity in empirical studies may reflect that the correlation between wealth 

and consumption is be driven by an unobserved macroeconomic factor such as credit conditions, 

uncertainty, income, real interest rates and unemployment among other variables. There are 

particularly strong reasons to believe that asset prices will influence consumption through credit 

conditions since stocks and houses can be used as collaterals for loans and, to some extent, allow 

borrowing constrained consumers to smooth consumption over the life cycle (Campbell and Cocco, 

2007). Furthermore, since the correlation between prices of bank stocks and stocks in general is high, 

banks will be less willing to lend in periods of decreasing and low bank stock prices because banks 

protect themselves from a fall in their asset position through lending contractions (Adrian and Shin, 

2010). Since a large fraction the asset position of banks consists of housing loans and loans to firms, 

banks will respond to decreasing asset prices by lowering their willingness to lend (WTL). Thus, 

changing asset prices are likely to influence banks’ as well as potential borrowers’ collateral and, 

therefore, banks’ lending decisions for credit constrained consumers.  

 Using an instrumental variable approach the contribution of this paper is to disentangle the 

channels though which asset prices influence non-durable and durable consumption. First, asset 

prices are added to consumption functions to uncover conventional wealth effects in consumption 

(Section 2). Thereafter, consumption is regressed on asset prices as well as on banks’ WTL, where 

banks’ WTL is instrumented using their determinants including asset prices under the assumption 

that asset prices influence banks’ and consumers’ balance sheets (Section 3). This method will reveal 
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whether asset prices affect consumption directly or through credit conditions. Robustness checks are 

undertaken in Section 4 and Section 5 concludes. 

 

2. Wealth effect in consumption 

This section investigates the effects of stock and house prices on durable and non-durable 

consumption without controlling for credit conditions. The following two models are estimated: 
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        (2) 

 

where   is the 1-quarter difference operator, c
n
 is per capita real consumption of non-durables and 

services,  cd
 is per capita real durables expenditure,   is per capita real disposable income, p

s
 is the 

real price of stocks, p
h
 is real house prices, r

n
 is the after-tax nominal interest rate,  e

 is the expected 

inflation over the next 12 months from the University of Michigan Surveys of Consumers,  r
 is the 

rate of change in the relative prices of durables and non-durables, and   is a stochastic error term. 

The tax rate on interest is set to 0.3 following Campbell and Mankiw (1991) and the interest rate is 

measured as the bank prime rate. The data sources are detailed in the Data Appendix. Lagged 

variables are not included in the models because they were insignificant at the five percent level.
1
 

The real interest rate is decomposed into the nominal after-tax interest rate and the expected 

rate of inflation to allow for the possibility that consumers anchor their expectations on nominal as 

opposed to real magnitudes. The models are estimated using data for the US over the period 

1966.3Q-2010.4Q, where the starting date is dictated by the data on credit conditions. The 

consumption and the income data are seasonally adjusted because unadjusted consumption data are 

unavailable. Cointegration technique is not applied here since this method can be very misleading 

when wealth effects are considered as demonstrated by Carroll et al. (2011). A serious drawback of 

the cointegration technique is that it implicitly assumes that savings and interest rates are constant in 

the long run – assumptions that are indefensible during the period considered here. Furthermore, 

Carroll et al. (2011) show that a wealth effect cannot be identified in a cointegration framework. To 

overcome potential correlation between income and the error term, per capita income is instrumented 

using two to four period lags of both per capita income and per capita consumption following 

Campbell and Mankiw (1991).  

                                                           
1
 Asset prices should ideally be measured at the end of period t-1 (Carroll et al., 2011). However, the data are measured 

as averages within the quarter. 
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 Eqs. (1) and (2), which are formally derived in Madsen et al. (2012), are based on an 

intertemporal optimization problem for the credit constrained households that borrow against their 

assets as well as their current income. Credit is excluded from the regressions at this stage. As is 

usual in this framework, income and asset prices influence consumption through permanent income. 

The interest rate and the relative prices of durables and non-durables influence the marginal rate of 

substitution between durables and non-durables and, therefore, the optimal composition of 

consumption. Thus, the higher is the interest rate and the relative price of durables the higher is the 

service price of durables relative to non-durables and, consequently, the larger is the relative 

consumption of non-durables.  

 

2.1 Estimation results 

The results of estimating Eqs. (1) and (2) are presented in Table 1. Consider first the estimates for 

durable consumption. The coefficients of stock prices and house prices are 0.11 and 0.40, 

respectively, pointing towards strong wealth effects in durable consumption. Importantly, the 

coefficients of house prices compose of the sum of wealth, income and substitution effects, where 

the latter two are negative. For aggregate consumption the real house price effect should be negative 

because the negative substitution and income effects override the positive wealth effects. Thus, the 

relationship between consumption and real house prices should be negative, not positive, suggesting 

that the estimated coefficients of house prices have captured the effects from omitted variables.  

 The coefficients of interest rates and the expected rate of inflation are insignificant – a result 

that is consistent with other studies. The coefficient of the relative prices of durables is negative and 

significant, suggesting that consumers tend to substitute durables for non-durables when the relative 

prices of durables decline.  

 

Table 1. Parameter estimates of Eqs. (1) and (2).  
Dep Var.       

        
  

       -0.535 (0.387) 

 

0.462 (3.262) 

    
   0.143 (0.295) 

 

-0.031 (0.568) 

    
   -0.195 (0.613) 

 

0.073 (1.628) 

    
   -0.295 (2.157) 

 

0.016 (0.744) 

       
   0.114 (2.362) 

 

0.013 (1.989) 

      
            0.401 (2.707) 

 

0.031 (1.302) 

 
Notes: The numbers in parentheses are absolute t-statistics. Constant terms are included in the estimates but are not 

shown. The standard-errors are based on the White’s heteroscedasticity consistent covariance matrix. Estimation periods: 

1967.2Q-2010.4Q. Income is instrumented using 2-4 lags of consumption and disposable income. 

 

The results for non-durable consumption show that the coefficient of real stock is significant 

determinant of consumption of non-durables and services; a result that is consistent with the findings 
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in the literature (Boone et al., 1998, Ludwig and Sløk, 2004, Case et al., 2011). The coefficient of 

income is significant and is also close to the findings in the literature (Campbell and Mankiw, 1991, 

Madsen and McAleer, 2000). The significance of income indicates that the rational expectational 

permanent income hypothesis cannot be maintained when other determinants of consumption are not 

controlled for. Overall, the estimates show that consumption of durables and non-durables is, almost 

entirely, driven by income and asset prices. 

 

3. Allowing for credit 

This section extends the framework from the previous section to allow for the possibility that asset 

prices influence consumption through banks’ WTL. To that end the instrumented WTL is added to 

regressions of Eqs. (1) and (2) and asset prices are included in the instrument set used for WTL. This 

approach will give insight into whether asset prices influence consumption through the conventional 

wealth effect channel or through banks’ WTL. WTL measures the proportion of banks that report to 

have tightened credit standards for installment loans over the previous three months and, as such, is 

an indicator of credit supply. The Senior Loan Officer Opinion Survey on Bank Lending Practices is 

conducted by the Federal Reserve Bank of the US. The most recent survey collected responses from 

57 US domestic banks and 22 US branches and agencies of foreign banks. Installment loans include 

loans for both durables and nondurables such as automobile loans, other consumer goods loans, and 

credit card purchases. Credit standards measure the proportion of banks that report to have more 

willingness to make consumer installment loans over one quarter, which reports the weighted net 

percentage. The reported levels of credit standards are used to measure changing WTL because 

respondents answer the questions in relation to the previous quarter’s standards. The merit of using 

Banks’ WTL as a measure of credit conditions is that it directly measures the ability of consumers to 

access credit for consumption.  

 Asset prices influence banks’ WTL through households’ and banks’ balance sheets; channels 

that are often referred to as the financial accelerator and the new financial accelerator. The financial 

accelerator works mainly through the value of borrowers’ collateral, which consists of housing 

wealth, predominantly, and stocks (Bernanke et al. 1999). Since the value of borrowers, collateral 

shrinks in a declining asset market, banks will be less willing to lend out because borrowers may not 

be able to repay their debts through asset sales if they become unable to honor their debts through 

earnings.  

 The new financial accelerator works through banks’ collateral. Using the example adapted by 

Adrian and Shin (2010), the new financial accelerator works as follows. Suppose a bank has assets 

worth 100, liabilities equal to 90, and hence equity equal to 10. Then its leverage, defined as the ratio 
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of assets to net worth, is equal to 10. An exogenous shock, such as a decline in the housing wealth of 

borrowers that reduces the value of assets by 5 percent, increases the leverage to 19. Assuming that 

the bank’s target leverage is 10, the bank needs to issue equity or reduce its assets in order to restore 

the target leverage. When losses are large, however, banks tend to liquidate assets, since equity-

raising tends to be difficult, sluggish and costly, especially in unfavorable market conditions, due to 

market friction. Thus, to restore the desired leverage of 10, the bank would have to liquidate assets 

and liabilities until its balance sheet has been reduced by 50 percent – an enormous effect that is 

amplified if the initial shock hits a large number of intermediaries. A simultaneous wave of asset 

sales will put further downward pressure on asset prices; thus generating a vicious circle. 

 Other studies have predominantly used other variables for credit conditions such as aggregate 

credit and the loan-to-value ratio for first-time buyers. The problem associated with the use of 

consumer credit and other quantitative measures of credit as a measure of credit conditions is that 

they may not be indicative of the ease of obtaining credit because the quantity of credit endogenously 

responds to output fluctuations (Kashyap et al., 1993) and is comprised of the demand for as well as 

supply of credit. Furthermore, the quantity of credit often continues to increase after credit conditions 

have deteriorated because banks extend credit lines to troubled firms in the belief that these firms,  

liquidity problems are temporary (Kashyap et al., 1993). The loan-to-value ratio is also used for 

credit conditions in housing models; however, it is not used here because it relates more to housing 

credit than consumer credit and also comprises demand as well as supply of credit.  

 

3.1 Instruments for WTL 

The following instruments are proposed for WTL: expected economic growth, expected inflation, the 

Fed funds rate, high powered money, the cash-reserve ratio, key “one-off” regulatory changes, the 

interest rate spread induced by Regulation Q, real bank share prices, and real asset prices. The 

instruments used for banks’ WTL reflects macroeconomic conditions, borrowers’ asset positions, 

lender balance sheet constraints, the stance of monetary policy and other regulatory constraints such 

as capital adequacy ratios, and the incentive for savers to invest in bank deposits. Asset prices, which 

are decomposed into prices of houses, composite shares and bank shares, are assumed to influence 

WTL through borrowers’ and lenders’ collateral as discussed above. 

 Expected growth, as a measure of the prospects of the economy, is measured by the expected 

growth in real GDP over the next 12 months from the Livingston surveys. Expected growth is likely 

to influence WTL because it improves the average quality of the borrower noting that banks are the 

dominant group of respondents in the Livingston surveys. Monetary policies are measured by the 

Fed funds rate and the quantity of high powered money. While the Fed funds rate, since the 
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abandonment of monetary targeting in the mid 1980s, has been used as an instrument for the stance 

of monetary policies, following the start of the Global Financial Crisis the Fed has again included 

high powered money in its toolbox through quantitative easing. Expected inflation is included in the 

instrument set since, to some extent, it is the real, as well as the nominal, Fed funds rate that is 

essential for the impact of monetary policies on WTL. Expected inflation may also influence WTL 

because it lowers the real value of debt and, therefore, the ability for debtors to bring down their real 

debt. 

An important regulatory constraint on banks’ lending activity during the first part of the 

sample period was Regulation Q, which involved interest rate ceilings on deposit accounts. This 

implied a deterioration of banks’ balance sheet position during periods of high interests because 

investors were attracted to higher yielding asset. The strength of Regulation Q is likely to be 

influential for WTL because Regulation Q affected the ability of lending institutions to attract funds. 

As this regulation imposed interest ceilings, the strength of Regulation Q is calculated as the 

differential between the 3-Month Treasury bill secondary market rate and the savings deposit 

commercial bank interest rate ceiling as per the regulation. A positive number therefore indicates that 

the regulation is binding and the magnitude of the differential signals the strength of the distortion of 

Regulation Q. This assumes that the 3-Month Treasury bill is a comparable alternative to a savings 

deposit held at a deposit taking institution with federally insured deposit products. 

There have been several one-off regulatory changes that have impacted on the ability of 

banks to lend as well as on the number of banks impacted by regulations that restrict lending 

practices and balance sheet flexibility. In general terms, regulatory changes that have impacted on 

the number of institutions subject to cash reserve requirements, the introduction of capital adequacy 

rules and increases in magnitudes or complexity of capital adequacy rules have been accounted for in 

a simple index of regulation.
2
 The final semi-regulatory variable influencing WTL is the cash-reserve 

ratio. Assuming low levels of loan asset trading, the cash reserve ratio impacts on the maximum level 

of leverage that can be obtained by a regulated commercial deposit taking institution. In this case the 

higher the ratio, the less banks are able to lend from their deposit base.  

 

3.2 First round regression results 

The results of regressing WTL on the instruments as discussed in the last sub-section are presented in 

Table 2. All the instruments are lagged from zero to three periods to allow for a sufficiently long 

adjustment period. Unlagged instruments are excluded from the first-round regressions in the 

                                                           
2
 Assessment of the magnitude of the impact of the regulatory changes was made by the authors where the size of the 

impact ranged from 1 – 3 in its contribution to the index. 
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robustness section. The general-to-specific model reduction procedure, in which the most 

insignificant variable is deleted in each regression round until all variables are significant at the ten 

percent level, is applied to gain efficiency. The F-tests for excluded instruments is 22.8, showing that 

the instruments are excellent and very powerful in explaining WTL.  

 The regulative variables (regulation Q, other regulations, and the cash reserve rate) are 

significant and, as we would expect, impact negatively on WTL. Thus, regulating banks is a 

potentially powerful way to influence credit conditions and can, potentially, reinforce the effects of 

monetary policies on credit conditions. Regulation Q, for example, gave banks economic incentives 

to reduce their WTL as the gap between the three-month Treasury bill rate and the per regulation 

interest rate ceiling on deposits widened. As such, monetary policies had large real economic 

consequences in the period during which Regulation Q was in force as the FED-funds rate is quite 

influential for the 3-month Treasury bond rate. 
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Table 2. First-round regressions (instruments for WTL). 

Dependent variable :     (change in banks’ WTL) 1-q differences 

               (expected income growth in the next 12 months) 3.624 (4.137) 

                 (Fed-funds rate) -4.721( 3.958) 

                 (cash-reserve ratio) -4.784 (1.824) 

           (Regulation Q) -3.390 (3.643) 

     
         (real bank stock price) 0.107 (1.640) 

       
      (real bank stock price) 0.226 (3.523) 

       
      (real bank stock price) 0.118 (2.001) 

     
         (real S&P 500 stock price) 0.772 (4.205) 

     
         (real house prices) 1.430 (2.980) 

            (bank regulations) -0.076 (4.248) 

     
           (expected inflation rate) -1.789 (2.064) 

Adjusted    0.58 

          22.81 

Notes: The numbers in parentheses are absolute t-statistics. Constant terms are included in the estimates but are not 

shown. F(11,163) is the test of overall significance of the instruments and is distributed as F(11,163) under the null 

hypothesis that the coefficients of the explanatory variables are jointly insignificant. Estimation periods: 1966.4Q-

2010.4Q (first-differences). 

 

Importantly for this study, the coefficients of real house prices, real composite share prices and real 

bank shares are significant in both regressions and the coefficients of contemporaneous as well as 

lagged bank stock prices are significant determinants of WTL. This suggests that banks’ lending 

policies are influenced by their own as well as potential borrowers’ collateral. The coefficients of 

expected GDP growth are also significant determinants of WTL, which is not surprising given that 

the ability of consumers to honor their debts is pro-cyclical. The coefficient of the Fed funds rate is, 

also as expected, significantly negative in the estimates. The negativity of the expected rate of 

inflation in the one-quarter difference estimates is, perhaps, surprising given that inflation lowers the 

real cost of money and reduces the real value of debt. Its sign may reflect that high inflation is often 

associated with negative economic events such as adverse commodity price shocks, wage explosions 

and fiscal deficits that may turn out to be inflationary. 

 

3.3 Regression results 

The results of regressing Eqs. (1) and (2) augmented with instrumented WTL are presented in Table 

3. The inclusion of WTL in the models gives some intriguing results. First, the coefficients of WTL 

are highly significant, suggesting that credit availability is highly influential for consumption, 

particularly the consumption of durables; perhaps not a surprising result given that consumption of 

durables such as electronics, cars and clothes is often dependent on availability of credit. 

Consumption of non-durables and services also depends on the availability of credit for medical, 

legal, dental and educational services and for purchases of perishables using credit cards. 



10 
 

Furthermore, a decline in WTL for purchases of durables may have repercussions on the 

consumption of non-durables via the budget constraint. The coefficient of WTL is higher for 

durables than non-durables by a factor of around ten, suggesting that durables are approximately ten 

times more sensitive than non-durable consumption to changing credit conditions. 

 

Table 3. Parameter estimates of Eqs. (1) and (2) augmented with instrumented WTL.  
Dep Var.       

        
  

       -1.426 (1.319) 

 

0.184 (1.660) 

 
       

 

0.139 (4.096) 0.016 (3.905) 

   
   1.391 (2.122) 

 

0.140 (2.568) 

    
   -0.634 (1.614) 

 

0.001 (0.016) 

    
   -0.075 (0.457) 

 

0.041 (2.306) 

       
   -0.001 (0.031) 

 

0.003 (0.568) 

      
            0.043 (0.307) 

 

0.006 (0.366) 

 
Notes: The numbers in parentheses are absolute t-statistics. Constant terms are included in the estimates but are not 

shown. The standard-errors are based on the White’s heteroscedasticity consistent covariance matrix. Estimation periods: 

1967.2Q-2010.4Q. Income is instrumented using 2-4 lags of consumption and disposable income. WTL is instrumented 

using the instrument set in Table 2. 

 

Second, the coefficients of income are rendered insignificant at the five percent level when WTL is 

allowed for in the regression – a result that is consistent with the finding of DeJuan and Seater (2006, 

2007). These results have the important implication that the excess sensitivity in consumption 

disappears when WTL is allowed for and, therefore, that credit constraints prevent consumers from 

smoothing consumption over the life cycle.  

 Third, and important in the context of wealth effects in consumption: the coefficients of stock 

and house prices are rendered insignificant when WTL is allowed for in the regressions. The 

significance of this result is that consumers neither increase nor decrease their consumption in 

response to changes in asset prices because they feel wealthier or because higher house prices force 

first-home buyers to put up more savings for down payment. Instead, wealth influences consumption 

through banks’ WTL. This result is extremely important because it suggests that previous findings of 

wealth effects in consumption are an outcome of the omission of banks’ WTL and the wealth effects 

arise because asset prices, as such, proxy credit conditions. This suggests that movements in asset 

prices tend to aggravate cyclical fluctuations through the ease though which loans are obtained. 

 The coefficients of the nominal interest rate are significant. For durables the sign of the 

coefficient is positive, which is opposite to what the theory predicts. By contrast, consumers react to 

interest rate hikes in a theory-consistent manner by increasing their consumption of non-durables and 

services because higher interest rates increase the price of consuming durables relative to non-

durables and services. The coefficients of expected inflation are insignificant in the non-durable 

regression but negative and marginally significant in the durable consumption regression. Finally, the 
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coefficient of relative prices has the right sign and is statistically significant for non-durable 

consumption.  

 

4. Robustness tests 

This section tests whether the results in the previous section are sensitive to estimation period, the 

inclusion of other control variables, the use of lagged-only instruments, and measurement of wealth. 

The estimation period is split into the period up to 1984.4Q, inclusive, and the period after 1985.1Q 

inclusive to cater for the possibility that credit and asset prices may have had a different effect on 

consumption in these periods since capital market liberalization gained momentum after the mid-

1980s (Antzoulatos and Tsoumas, 2010).  

 Uncertainty, the unemployment rate and consumer confidence are included as control variables 

because these variables are often considered in the literature as potential explanations for the excess 

sensitivity to income. Madsen and McAleer (2000) argue that uncertainty is an important omitted 

variable in standard consumption functions because the risk-adverse consumer increases 

precautionary savings in periods of uncertainty. Uncertainty, un, is from the Michigan Survey of 

Consumers (see, for details, Madsen and McAleer, 2000). The unemployment rate, ue, is 

occasionally included in consumption functions as a proxy for uncertainty and credit constraints (see, 

for a discussion, Madsen and McAleer, 2000). Finally, consumer confidence, conf, is included to 

account for the possibility that spending depends on the expected economic outlook. 

 Consider first the estimates of Eqs. (1) and (2) augmented with instrumented WTL for the 

periods before and after 1985 (first four columns of Table 4). WTL remains a significant determinant 

of consumption in all four regressions; however, it is statistically and economically more significant 

before 1985 than after. This result is intuitive in that consumers were more dependent on banks’ 

WTL, as opposed to alternative sources of credit, in the early period because the secondary credit 

market was much smaller before 1985 than after (Carrington and Madsen, 2011). Income and 

expected inflation are insignificant in most cases while the nominal interest rate has gone from 

influencing durable consumption positively to influencing it negatively. The latter result is consistent 

with the fact that the restrictive credit market conditions before 1985 rendered it more difficult for 

the consumer to optimize intertemporally than in the post-1985 period. Finally, the coefficients of 

real stock and house prices are insignificant in two thirds of the cases at the 10 percent level; thus, 

giving support to the maintained hypothesis that asset prices influence consumption through the 

credit channel. 
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Table 4. Robustness check (Eqs. (1) and (2)). 
Dep 

Var. 

      
        

        
        

  Including other macro variables  

Pre 1985 Post 1985 Pre 1985 Post 1985       
       

  

      -0.740 (0.787) 

 

-0.434 (0.696) 

 

0.125 (1.375) 

 

0.034 (0.312) 

 

-1.749 (1.645) 

 

0.193 (1.789) 

       

 

0.120 (4.111) 0.047 (1.934) 0.008 (2.825) 0.021 (4.183) 0.123 (3.067) 0.016 (3.595) 

   
  1.867 (2.588) 

 

-1.674 (2.381) 

 

0.114 (1.966) 

 

-0.096 (0.803) 

 

1.097 (1.429) 

 

0.152 (2.324) 

    
  -0.322 (0.981) 

 

-1.155 (2.573) 

 

0.035 (0.895) 

 

-0.035(0.486) 

 

-0.649 (1.659) 

 

-0.004 (0.101) 

    
  -0.142 (0.473) 

 

-0.385 (2.787) 

 

0.064 (1.797) 

 

0.037 (1.493) 

 

-0.138 (0.798) 

 

0.045 (2.346) 

       
  0.042 (0.525) 

 

0.051 (1.229) 

 

0.021 (2.538) 

 

0.003 (0.608) 

 

-0.026 (0.471) 

 

0.006 (1.034) 

      
            0.222 (0.839) 

 

0.323 (2.960) 

 

0.043 (1.208) 

 

0.017 (0.941) 

 

0.055 (0.379) 

 

0.006 (0.344) 

          -0.144 (0.230) -0.047 (0.572) 

         -0.009 (0.711) 0.001 (0.310) 

         0.001 (1.180) -0.0007 (1.310) 

Notes: The numbers in parentheses are absolute t-statistics. Constant terms are included in the estimates but are not 

shown. The standard-errors are based on the White’s heteroscedasticity consistent covariance matrix.      is the change 

in uncertainty,      is the change in the unemployment rate and      is the change in the consumer confidence index. 

WTL and income are instrumented. 
 

The results of adding the control variables to the regression model are displayed in the last two 

columns of Table 4. The coefficients of uncertainty, un, unemployment, ue, and consumer 

confidence, conf, are all insignificant at conventional levels and lagged values of these variables 

were also insignificant. Interestingly, most of these variables are significant and of the right sign if 

WTL is excluded from the estimates (the results are not shown). The coefficients of asset prices are 

all insignificant, reinforcing the results from the last section that the wealth effect in consumption is 

insignificant when asset prices are allowed to influence consumption through banks’ WTL. Finally, 

WTL remains highly significant in the estimates. 

 

Table 5. First-round regressions (instruments for WTL). 

Dependent variable :     (change in banks’ WTL)  

                 (expected income growth in the next 12 months) 3.306 (2.969) 

                   (Fed-funds rate) -3.709( 2.129) 

           (Regulation Q) -3.499 (3.038) 

       
         (real S&P 500 stock price) 0.605 (3.401) 

       
         (real house prices) 1.208 (1.863) 

            (bank regulations) -0.071 (3.034) 

     
           (expected inflation rate) -3.007 (1.963) 

     
           (expected inflation rate) -4.101 (2.727) 

     
           (expected inflation rate) -2.463 (1.980) 

Adjusted    0.452 

         17.02 

Notes: The numbers in parentheses are absolute t-statistics. Constant terms are included in the estimates but are not 

shown. F(9,166) is the test of overall significance of the instruments and is distributed as F(9,166) under the null 

hypothesis that the coefficients of the explanatory variables are jointly insignificant. Estimation periods: 1966.4Q-

2010.4Q. 
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Since it may be argued that some of the instruments used for WTL in the section 3 are not strictly 

exogenous, only lagged instruments are included in the first-round regression in Table 5. The 

coefficients of real house price, real composite share prices and expected growth, the Fed funds rate, 

regulation Q and other regulations are all significant and of the right sign. Furthermore the F-test of 

excluded instruments is 17, which is well above the benchmark significance level that is considered 

acceptable for instruments. Turning to the structural estimates are in Table 6 the coefficients of WTL 

are highly significant in all regression, confirming the finding in the previous section that WTL is a 

main driver of the consumption of both durables as well as nondurables. As in the regressions above, 

when WTL is allowed in the regression, the coefficients of stock and house prices are insignificant.  

 

Table 6. Parameter estimates of Eqs. (1) and (2) augmented with instrumented WTL.  

       
        

  

      -0.313 (0.419) 

 

0.330 (2.892) 

 
      

 

0.107 (4.004) 0.013 (2.918) 

   
  0.947 (1.700) 

 

0.094 (1.520) 

    
  -0.415 (1.290) 

 

0.026 (0.605) 

    
  -0.128 (0.951) 

 

0.036 (1.932) 

       
  0.009 (0.229) 0.003 (0.512) 

      
            0.047 (0.395) 

 

0.002 (0.093) 

 
Notes: The numbers in parentheses are absolute t-statistics. Constant terms are included in the estimates but are not 

shown. The standard-errors are based on the White’s heteroscedasticity consistent covariance matrix. Estimation periods: 

1967.2Q-2010.4Q. WTL is instrumented using the instruments in Table 5.  

 

 Thus far the wealth is measured as indexes of real stock and house prices following the 

literature. However, household wealth consists of other assets than stocks and houses and, in addition 

to asset prices, also contains the number of assets. Furthermore, asset prices exclude household 

liabilities. Thus, the real total net worth of households and nonprofit organizations is used as an 

alternative measure of the household wealth position in the regressions in Table 7. The coefficients 

of wealth remain significant when WTL is excluded from the regressions in columns 1 and 3. The 

coefficients of net wealth are quite high, particularly for non-durables, suggesting a potentially 

strong wealth effects in consumption. Furthermore, income is a highly significant determinant of 

non-durable consumption. When WTL is included in the regressions in columns 2 and 4, wealth 

becomes insignificant for both durables and nondurables. Furthermore, the coefficient of income 

becomes insignificant for nondurable consumption. 
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Table 7. Parameter estimates of Eqs. (1) and (2) without and with instrumented WTL. 
Dep Var.       

        
  

      0.565 (0.481) 

 

-1.761 (1.543) 0.493 (4.165) 

 

0.176 (1.458) 

      

 

 0.159 (4.497)  0.016 (4.126) 

   
  -0.135 (0.279) 

 

1.624 (2.333) -0.049 (0.879) 0.140 (2.563) 

   
  -0.104 (0.331) 

 

-0.749 (1.870) 0.078 (1.904) 0.002 (0.054) 

   
  -0.316 (2.278) 

 

-0.066 (0.387) 0.019 (0.848) 0.044 (2.492) 

       0.175 (1.689) 

 

-0.112 (0.883) 0.039 (2.211) 0.016 (1.293) 

Notes: The numbers in parentheses are absolute t-statistics. Constant terms are included in the estimates but are not 

shown. The standard-errors are based on the White’s heteroscedasticity consistent covariance matrix. Estimation periods: 

1967.2Q-2010.4Q. WTL is instrumented using the instrument set in Table 2. 

 

 

5. Concluding remarks 

The finding of high wealth effect in consumption has long puzzled economists. This paper has 

argued that the significant wealth effects in consumption reported in several empirical studies reflect 

the omission of credit as an alternative channel through which asset prices influence consumption. 

The important point is that banks’ willingness to lend (WTL), which is a principal determinant of 

movements in durable and non-durable consumption on business-cycle frequencies, is sensitive to 

the value of the collateral of potential borrowers and lenders. WTL, therefore, may be the principal 

channel through which asset prices are transmitted to consumption.  

 The empirical analysis for the US confirmed the existence of conventional wealth effects in 

consumption when banks’ WTL is excluded in the estimates. However, when banks’ WTL, 

instrumented to allow for the collateral of consumers and banks, was included in the estimates, the 

coefficients of asset prices in consumption became insignificant. Thus, the regressions are consistent 

with the theory predictions of no or insignificant wealth effects in consumption. The results were 

robust to inclusion of control variables, to changes in estimation period, alternative lags of 

instruments and an alternative measure of household wealth.  

 

 

 

Data Appendix 

 

Willingness to lend: The data used to report the percentage of responding banks that affirmed tightened 

standards is data pertaining to the questions of whether the bank’s credit standards for installment loans over 

the past three months. Sourced from the Federal Reserve Bank’s quarterly survey, the Senior Loan Officer 

Opinion Survey on Bank Lending Practices. The survey collected responses from 57 US domestic banks and 

22 US branches and agencies of foreign banks. Real consumption expenditure: nondurables: FRED, 

(http://research.stlouisfed.org/fred.) Real consumption expenditure: services: FRED. Real consumption 

expenditure: durables: FRED. Real disposable income: FRED. Bank prime loan rate: FRED. Consumer 

price index: nondurables: FRED. Consumer price index: durables: FRED. Population: FRED. Stock 

price index:  S&P 500 Index: FRED. Monetary base: FRED. Federal fund rate: FRED. Unemployment: 

http://research.stlouisfed.org/fred
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FRED. Consumer confidence index: FRED. House price index: the Standard & Poors/Case-Shiller House 

Price Index from 1987 – present 

(http://www2.standardandpoors.com/portal/site/sp/en/us/page.topic/indices_csmahp/2,3,4,0,0,0,0,0,0,0,1,0,0,0

,0,0.html), This data set, interpolated back to 1966 with data from the National Realtors Association 

(http://www.realtor.org/research/research/ehspage?lid=ronav0010). Inflation expectations: University of 

Michigan Surveys of Consumers. Uncertainty: University of Michigan Surveys of Consumers. The survey 

question is: 'Speaking now of the automobile market – do you think the next 12 months or so will be a good 

time or bad time to buy a car?'. The data used records the mean expectation. The data can be found at 

http://www.sca.isr.umich.edu/. Bank stock price index: Source from Datastream. The data is calculated as 

the sum of the stock price index for the largest banks in the US, Bank of America Co, J.P. Morgan Chase & 

Company and Wells Fargo & Company, weighted by their market capitalization. Since the data starts from 

19732Q, it is spliced and backdated to 1966.3Q using S&P 500 stock price index. Expected growth in real 

GDP over the next 12 months: Livingston survey. Cash Reserve Ratio: The Cash Reserve Ratio figures 

were obtained from the Federal Reserve Bank website at: 

http://www.federalreserve.gov/monetarypolicy/reservereq.htm. Regulation Q data: The information on the 

interest rate ceilings, as well as the changing rationale behind their continued maintenance and augmentation 

can be found in Santomero, A and Siegel, J, 1986, “Deposit Deregulation and Monetary Policy” Rochester 

Conference Series on Public Policy, Volume 24, Spring 1986, pp. 179-22 and Gilbert, R. Alton, 1986, 

“Requiem for Regulation Q: What It Did and Why It Passed Away”, Federal Reserve Bank of St. Louis 

Review, Issue 2, February. Regulatory change index: For the introduction and implementation of the 

Monetary Control Act of 1980 see http://www.fdic.gov/regulations/laws/rules/8000-2200.html. Details of the 

International Lending Supervision Act of 1983 (ILSA) can be found in Tarbert, Heath, (2001), “Rethinking 

capital adequacy: the Basel Accord and the new framework”, Business Lawyer, February, Vol. 1. For 

information on the history of the Basel Accord and the most recent progress regarding Basel II 

implementation and discussion regarding Basel III see http://www.bis.org/bcbs/history.htm. Total net worth 

of households and non-profit organizations: the Board of Governors of the Federal Reserve System.  
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