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1. Introduction

The marginal propensity to consume (MPC) out of temporary income shocks plays an important role in the transmission
of monetary and fiscal policy. According to the permanent income hypothesis (PIH), households only respond to shocks
that alter their lifetime resources and therefore a non-permanent change in disposable income should only trigger a small
change in current consumption. Yet, there is abundant evidence of significant and large estimates for the MPC, with liquidity
constraints, income risk and precautionary motives being prominent drivers of violation of the PIH.

Despite a large empirical literature on the spending response to temporary income windfalls, there are far fewer works
on what happens to household expenditure following a temporary fall in income. In the light of the more scant evidence
on the latter, it is then unsurprising that there are even fewer contributions (if any) which are able to look - within the
same dataset - at the actual consumption response to positive and negative income changes. This limitation is potentially
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serious because it poses the external validity concern that the estimates obtained for income changes of a certain sign may
not provide reliable inference for the consumption response to income changes of the opposite sign.

In this paper, we exploit a set of newly-designed questions in the Bank of England/NMG survey of British households
to provide an unprecedented evaluation of the spending response to positive and negative income changes on actual data.
Households were asked to report not only the sign and the size of any unanticipated change in income over the previous
year but also the sign and the size of any associated change in spending. The answers to these questions allow us to compute
household-specific MPCs for positive and negative income shocks. In addition, information on demographics and balance
sheet positions allows us to relate these characteristics to the individual MPCs at the household-level, both within and
across income changes of opposite sign. As with all survey approaches to estimating MPCs, the reliability of the inference
one can draw depends on the ability of households to respond accurately to questions about changes in their income and
consumption. Accordingly, we subject our findings to an extensive range of sensitivity analyses to ameliorate concerns on
any possible recall bias, to shock identification, to different treatments of non-responses and to using a more qualitative
indicator of the spending response.

Our main results can be summarised as follows. First, the average MPC out of a negative income shock is between 0.46
and 0.68 across alternative cuts of the data but the range is only 0.07-0.17 following a positive income shock. Second, the
MPCs of borrowers are systematically larger than those for savers, with the asymmetry between the responses to positive
and negative income changes being less pronounced among the latter. Third, households with little or no savings buffer,
facing some form of liquidity constraints and more pessimistic about their income prospects tend to exhibit a significantly
larger MPC, especially after a fall in income. Fourth, households’ balance sheet characteristics, and in particular low liquid
wealth relative to income and high debt-to-income ratios, are strong predictors of a larger spending response to a negative
shock of a certain size than to a positive shock of the same magnitude. Fifth, among households who received a negative
income shock, the MPC was significantly larger for those reporting to be more concerned about their future income, con-
sistent with a precautionary motive linked to income risk. Our inference is robust to using a propensity score method to
control for differences in the ex-ante probability of receiving a shock of the opposite sign based on observables, to a number
of estimation strategies handling some forms of nonlinearity and measurement errors, as well as to using the responses to
a set of questions that asked households about their consumption behaviour following a hypothetical income shock.

Most of the household balance sheet measures in the Bank of England/NMG survey refer to either past or present condi-
tions. But household behaviour may also reflect expectations about future access to credit markets. To evaluate this hypoth-
esis, we consider the consumption response to a temporary income shock in a partial equilibrium model with occasionally
binding borrowing constraints. Despite its simplicity, the model is able to replicate well the consumption asymmetry ob-
served across positive and negative changes as well as across households with different debt positions, thereby providing
further evidence for a significant role played by household balance sheets in the transmission mechanism.

As for policy implications, the MPC asymmetry documented in this paper implies that monetary and fiscal policies aimed
at stimulating the economy may exert a smaller impact on consumption than contractionary interventions of the same
magnitude. While this is reminiscent of the “pushing on a string” conjecture often attributed to John Maynard Keynes, it
also suggests that expansionary policy measures need to be bolder than contractionary measures in order to generate a
change of the same magnitude in consumer spending.

Related literature. The theoretical literature identifies several mechanisms that can motivate an asymmetric response to
positive and negative transitory income shocks, including - among others - imperfect access to credit markets for those
with low holdings of assets or sizable, but illiquid, assets (Deaton, 1991; Kaplan et al., 2016; Hedlund et al., 2016), precau-
tionary savings (Caballero, 1990; Carroll, 1992, 1994, 2001) and loss aversion (Kahnemann and Tversky, 1979). The empirical
literature on the consumption responses to unanticipated income changes can be broadly divided into three groups.! The
first group exploits abrupt policy changes as quasi-natural experiments, including income tax rebates (Johnson et al., 2006;
Parker et al., 2013; Agarwal and Qian, 2014; Misra and Surico, 2014), minimum wage hikes (Aaronson et al., 2012) and
credit card limit increases (Gross and Souleles, 2002; Aydin, 2016). The second strand is based on a statistical decomposi-
tion of the income process into predictable and unpredictable movements, which are then correlated to consumption (Hall
and Mishkin, 1982; Attanasio and Davis, 1996; Blundell et al., 2008).? Finally, another branch of research focuses on survey-
based responses to intended (as opposed to actual) changes in income, (Shea, 1995; Bracha and Cooper, 2013) or hypothetical
increases in household resources (Jappelli and Pistaferri, 2014). With these earlier contributions we share an emphasis on
the characteristics that drive the heterogeneity in the distribution of the MPCs across households. Unlike previous literature,
however, we are able to provide evidence on the consumption responses to actual positive shocks as well as actual negative
shocks within the same household survey dataset. The novelty of our investigation comes from the fact that the survey we
consider contains self-reported, unanticipated income changes of either sign.

Structure of the paper. Section 2 describes the survey questions and the distribution of the income shocks. Section 3 re-
ports the main finding of the paper on asymmetric MPCs out of actual income changes. Section 4 presents results from
questions about a hypothetical income shock. Section 5 offers a regression analysis of the determinants of variation in the

1 For a survey, see Jappelli and Pistaferri (2010).
2 In independent work, Arellano, Blundell and Bonhomme (2017) report estimates of asymmetric expenditure effects using household level data for the
US and a permanent/transitory income decomposition based on a nonlinear model.
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MPCs across positive and negative shocks. Section 6 assesses the consumption responses to positive and negative income
shocks through the lens of a model with occasionally binding borrowing constraints. Concluding remarks and some policy
implications are drawn in the last section.

2. Identifying unanticipated income changes using the Bank of England/NMG survey

In this section, we briefly describe the Bank of England/NMG survey and discuss the novel questions that allow us to
elicit the MPCs out of positive and negative income shocks. Particular emphasis is devoted to the statistical properties of
the distribution of those income shocks as well as to the strengths and limitations of the approach based on recollection of
actual events.

2.1. Survey questions

Every year since 2003, the Bank of England has commissioned NMG Consulting to conduct a survey of British house-
holds.> Over the years in which the questions on unanticipated changes were asked, the sample size increased from 1000
in 2011 to 6000 in 2014. The survey contains a variety of questions on households’ characteristics, such as income, and
balance sheet positions. This information allows us to compare the MPCs of different types of households and the traits of
households that received different types of income shocks.

The NMG survey is designed to be representative of the UK population in terms of age, gender, region, housing tenure
and employment status. Anderson et al. (2016) conduct a detailed evaluation of the NMG survey relative to aggregate data
and other UK household surveys. As is the case with most household surveys, average levels of income in the NMG survey
tend to be lower than implied by aggregate data, but it follows broadly similar trends to aggregate data and other surveys in
tracking changes in income and financial positions.* In the next part of this section, we will show that indeed the distribu-
tion of income shocks in the NMG survey displays similar statistical properties relative to the distribution of actual income
changes from administrative data. Given our focus on income changes, these cross-checks are important to draw reliable
inference from our analysis.

The exact questions used to generate households’ MPCs are reported in Appendix A. Households were asked about
whether their income differed from what they expected a year ago, and if so, by how much. Then, they were asked how
they had adjusted their spending over the previous year in response to the unexpected change in income.” Where house-
holds reported the sign and size of their spending response and the sign and size of the income shock, we were able to
compute their MPC as the ratio of the two. Given the novelty of the question design upon which the MPCs are estimated,
we verify the robustness of our findings to both an alternative income shock identification strategy based on hypothetical
shocks (similar to Jappelli and Pistaferri, 2014) and a more qualitative indicator of the spending response (closer to that
used by Sahm et al.,, 2010).

To minimize the effects of outliers, we excluded the largest 2.5% of positive and negative shocks relative to household
income. We also excluded MPCs that were either negative or implausibly large (i.e. above 1.5).° Overall, we discarded around
9% of observations but we have verified that none of our results hinge upon these restrictions.

2.2. The distribution of positive and negative income shocks

Around a third of households in our sample reported experiencing an income shock (see Table B1 in Appendix B). This
share fell in the later years of the survey, dropping from 38% in 2011 to 28% in 2014. More households reported experiencing
a negative rather than positive income shock, which may reflect the state of the UK economy during our sample period. The
share of negative income shocks did, however, fall in each year of the survey (from 70% in 2011 to 54% in 2014), possibly
consistent with the improvement in the macro economy.

Reported income shocks tended to be fairly small relative to overall income (Fig. 1). The median size was around £2000
(6% of average household income) for both positive and negative shocks. There were, however, long tails of some very
large income shocks, which led to mean positive and negative shocks of £5000 and £4200 respectively. Fig. 1 shows that
the distribution of shock to income ratios as a whole is leptokurtic - that is, small and very large shocks are far more

3 The survey has been running since 2003, usually in September, but prior to 2010 it was conducted face-to-face. In 2011, a second parallel online trial
was launched (in which our questions on positive and negative unanticipated income changes were first included). Since 2012, the survey has been fully
conducted online. This has allowed the increase in the sample size. Since 2014, an additional survey has been carried out during April. The survey is
primarily a repeated cross-section, but has also included a small panel element since moving online. See Anderson et al (2016) for more details on the
NMG survey.

4 Average gross income per house hold in the NMG survey averaged 74% of the equivalent measure from aggregate data between 2005 and 2014. The
average for other UK household surveys ranged between 77% and 99% (87% excluding the Wealth and Assets Survey, which is specifically designed to
oversample wealthier households).

5 The NMG survey questions refer to changes in ‘spending’ and so are likely to incorporate a wider range of categories over and above non-durable goods
and services. The survey questions only ask about the spending response in the year that the shock took place, and so do not capture the response over a
longer period.

6 All our findings are robust to excluding MPCs above one.
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Fig. 1. Shock to income distribution.?

frequent than the normal distribution would predict - in line with new evidence on actual income changes reported by
Guvenen et al. (2015) using administrative data for the US.” The income shock distribution also closely matches the dis-
tribution of unexplained changes in income from the British Household Panel Survey (BHPS, see Figure B1 in Appendix
B).3

In the 2012 survey, households were asked about the reason why their income was not what they had expected. Im-
portant explanations for positive income shocks were new jobs, higher than expected pay rises and higher pension income
(see Table B2 in Appendix B). Common reasons for negative income shocks were loss of benefits, higher taxes, lower than
expected wages and lower interest income.

In Table 1, we report descriptive statistics on the characteristics of households who received positive and negative income
shocks. Households who experienced a windfall appeared to be similar to those experiencing negative shocks along several
dimensions: annual income,® unsecured and mortgage debt, mortgage debt service ratios, loan-to-value (LTV) ratios. On
the other hand, households who experienced positive income shocks were, on average, younger than those experiencing a
negative shock and they held more net liquid assets.'®

The discrete characteristics reported at the bottom of Table 1 show that a significantly greater proportion of households
experiencing a negative income shock reported: (i) to be credit constrained; (ii) that a fall in their income was likely; (iii) to
be somewhat or very concerned about debt; or (iv) that they were worse off than they might have expected before the
occurrence of the financial crisis. In contrast, households hit by a positive shock were more likely: (a) to have a buffer of
savings to draw on in an emergency; and (b) to perceive the income shock to be less persistent.

Non-respondents sample. The survey questions have multiple layers to them, and as such there is potential for house-
holds to answer some of the questions but not all. Indeed, there was a relatively high degree of non-response as the ques-
tions progressed: while 33% of all households in the sample reported having experienced an income shock, only 15% gave
information on both the size of the income change and the size of the spending change for us to compute an MPC.!" Whilst
there were some differences in the characteristics of those who provided all the information to allow us to compute an MPC
and those who did not, the analysis presented in Section 5.1, which is based on a Heckman-type selection model, reveals
that these non-respondents are unlikely to distort inference on the MPC asymmetry or our analysis of its determinants.?

7 The kurtosis of the shock to income distribution is around 18, compared to 3 for the normal distribution.

8 The BHPS provides panel data for the level of annual income. In order to make them more comparable with our income shocks, we regress income
changes on household characteristics and use the residuals from that equation as a measure of unexplained changes in income.

9 The annual income shock is reported on a post-tax disposable income basis, while annual income is reported on a pre-tax basis. We use a simple
approach to adjust the self-reported post-shock annual income to reflect pre-shock annual income, simply adding (subtracting) the income shock to (from)
reported post-shock annual income. To the extent that positive and negative shocks are randomly distributed across tax rate bands, the fact that this
approach ignores the impact of tax paid on the income shock should not influence the results.

10 Net liquid assets are defined as less unsecured debt (excluding credit card balances which the household intends to pay in full over the month).

11 See Table B1 of Appendix B for more details on non-response rates.

12 Table B3 in Appendix B reports the characteristics of households who did not report the size of the income shock and/or spending response. This can
be compared to Table 1 which contains the same information for households who did respond to all questions. The group that did not respond had lower
educational attainment, lower net liquid assets, less unsecured debt and some slightly weaker self-reported balance sheet characteristics.
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Table 1
Characteristics of households by sign of income shock.?
Positive shocks Negative shocks
Continuous variables:  Mean Median  Interquartile Sample  Mean Median Interquartile Sample Significant difference between
range range positive & negative?
MPC 0.14 0 [0,0] 1080 0.64 0.8 [0.1,1] 1172 Yes***
Age 45 43 [30,61] 1080 49 50 [38,61] 1172 Yes***
Annual pre-tax income 36.7 33.0 [20.8,45] 1060 36.7 30.5 [20.7,46.0] 172 No
(£000)
Unsecured debt (£'000) 8.2 43 [0.9,12.5] 734 8.7 43 [0.8,12.5] 758 No
Mortgage debt (£'000) 89.7 75.0 [35,115] 421 91.8 75.0 [40,120] 404 No
Mortgage debt service 19.4 15.0 [9.4,21.4] 476 21 18.0 [12,26.5] 443 No
ratio
Loan to value ratio 0.4 0.4 [0.2,0.7] 421 0.5 0.5 [0.2,0.7] 404 No
Loan to income ratio 2.9 2.0 [1.0,2.9] 417 24 19 [11,2.9] 404 No
Net liquid assets 43.8 5.5 [-1.8,45] 1040 29.8 1.2 [-4.0,27.1] 1118 Yes***
(£'000)
Annual income shock 5.0 2.0 [0.8,5] 1080 —-4.2 -2.0 [-5,-1] 1172 Yes***
(£000)
Net liquid assets | 2.7 0.7 [0.1,2.3] 707 1.8 0.4 [0.1,2.3] 675 Yes***
Annual income
Discrete variables: Per cent of Standard Sample Per cent of Standard Sample Significant difference between
households deviation households deviation positive & negative?
Credit constrained 19.0 0.40 1052 374 0.48 1145 Yes***
Risk of fall in income 48.4 0.50 954 82.7 0.38 958 Yes***
Concerned about debt 316 0.47 1025 521 0.50 1057 Yes***
Buffer stock of savings  68.4 0.47 988 38.8 0.49 995 Yes***
Worse off since 2006 26.4 0.44 814 82.1 0.38 759 Yes***
Temporary shock 36.0 0.48 968 183 0.39 995 Yes***
Education GCSE or lower 29.2 0.45 821 34.6 0.48 763 Yes**

2 Variation in sample sizes across rows reflects different subsamples (e.g. mortgagors only) and response rates to different survey questions. Significant
difference indicates a difference in the mean or percent of households that is significant at the 1% (***), 5% (**) or 10% (*) level.

Recall bias. As the survey relies on the ability of households to accurately recall what happened to their income and
spending, our results might be affected by the so-called recall bias.'> This type of survey bias has been extensively inves-
tigated in the psychology, sociology and epidemiology literature. Bradburn et al. (1987) and Hassan (2005), for instance,
report that (i) about 20% of critical details are irretrievable one year after the event and (ii) emotional or personally im-
portant occurrences are associated with more vivid memories. In the NMG survey, all reported values for income shocks
and spending changes refer to events that took place at most within one year of the interview (though we do not have
information on their distribution over these twelve months). Furthermore, in Section 3.2, we will show that our main find-
ing of MPC asymmetry survives when considering only income shocks associated with personally-salient events such as job
changes, marriage, divorce and inheritance. Finally, exploiting income data from the small panel element of the survey, in
Table B5 of Appendix B, we have verified that households reporting an income shock experienced an income change of the
same sign and of a similar size to the reported shock, controlling for other factors such as demographics.'*

Cross-checking the accuracy of the reported consumption responses to income shocks is more difficult because the NMG
survey does not include any other data on consumption. But in Section 5.1 and Table B7 of Appendix B, we will show that
the result of MPC asymmetry is insensitive to using probit regressions that simply distinguish between (the larger sample of)
zero and non-zero spending responses among all households reporting an income shock.!® That relies only on respondents
being able to recall whether or not they changed spending at all rather than remembering the exact amount that they
changed spending by.

3. The marginal propensity to consume out of positive and negative income shocks

In this section, we present descriptive statistics about the distribution of the MPCs across a number of household and
shock characteristics.

13 The desire to look financially responsible may be another source of survey bias.

4 The coefficients on the size of the unexplained income change for those experiencing positive and negative income shocks are never statistically
different from one another (after accounting for their respective signs).

15 The regression sample is larger in Table B7 because many households only reported whether (and not also by how much) they changed their spending
following an income shock.
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3.1. MPC distribution

A striking result across all years of the survey is that the MPC out of a negative income shock was considerably larger
than that out of a positive income shock (Fig. 2), with very little variation in the values of MPCs between years. The mean
MPC across the four waves of the survey was 0.64 for a negative shock, and 0.14 for a positive shock.

Fig. 3 shows the distribution of MPCs by direction of income shock. A notable feature of this distribution is the large
share of MPCs with the value of zero for positive shocks (77% for the full sample). The distribution across MPC values was
more even for negative income shocks, although there was still some ‘bunching’ of responses at zero and one. Jappelli and
Pistaferri (2014) find a similar bunching of responses at zero and one (as well as a half), when asking about the spending
response to a hypothetical windfall.

For households who experienced a positive income shock, the MPCs seemed to increase with the size of the shock. The
opposite was true for households experiencing a negative income shock with the MPC falling as the shock size became
larger.'6

Temporary shocks. Unfortunately, the NMG survey contains no explicit questions about permanent shocks. A main reason
for this design choice is that even salient (and potentially persistent) events such as a job loss or divorce are not necessarily

16 See Figure B7 in Appendix B.
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Table 2
MPC by discrete household characteristics.?

Mean MPC

Positive shock ~ Sample  Negative shock  Sample  Significant difference?

Housing Tenure

Owner occupier 0.10 325 0.56 377 Yes***
Mortgagor 0.16 490 0.68 456 Yes***
Private tenant 0.15 196 0.65 180 Yes***
Social tenant 0.22 65 0.77 158 Yes***
Employment status

Employed 0.16 656 0.64 606 Yes***
Self-employed 0.12 67 0.65 111 Yes***
Unemployed 0.07 12 0.79 37 Yes***
Retired 0.10 264 0.58 241 Yes***
Credit constrained

No 0.13 853 0.58 718 Yes***
Yes 0.24 201 0.75 428 Yes***
Risk of fall in income

No 0.15 492 0.49 166 Yes***
Yes 0.16 464 0.67 793 Yes***
Concerned about debt

No 0.13 702 0.57 507 Yes***
Yes 0.19 325 0.72 551 Yes***
Buffer of savings

No 0.21 312 0.74 609 Yes***
Yes 0.12 677 0.50 387 Yes***
Worse off than expected in 2006

No 0.14 601 0.44 136 Yes***
Yes 0.16 215 0.67 624 Yes***
Positive net worth

No 0.16 583 0.70 669 Yes***
Yes 0.14 501 0.58 510 Yes***
Salient shocks

By reason (2012 only) 0.23 63 0.76 55 Yes***
Shock to income > 10% 0.18 351 0.64 503 Yes***
Shock size in top decile 0.16 144 0.54 139 Yes***

2 Significance tests compare mean MPC for positive income shocks to that for negative income shocks by characteristic
and reports significance at 1% (***). 5% (**) or 10% (*) level. Net worth computed as net financial assets minus secured and
unsecured debt. Salient reasons for income shocks include job changes, lifestyle changes (such as marriage, divorce, death
of spouse, retirement, maternity/paternity leave), windfalls (such as inheritance and gifts).

absorbing states in the sense that they do not prevent new matches between new firms and workers or between new
partners from taking place in the (possibly near) future. The NMG survey contains, however, a question about whether
the shock was either transitory (which respondents may have potentially interpreted as lasting over the survey year only)
or persistent (which might have been interpreted as potentially lasting beyond the survey year), though in the latter case
we have no information on whether this could have been seen as two, three, five years or even lasting forever. Given our
interest in isolating transitory shocks, we re-compute our main statistics excluding all shocks that were self-reported as
persistent. This exercise confirms the strong asymmetry found in the full sample, with a MPC of 0.17 for positive shocks and
0.57 for negative shocks within the group of self-reported transitory income changes.!”

3.2. MPC by household and shock characteristics

Table 2 documents the variation in MPC values by direction of the shock, conditional on a variety of discrete household
characteristics. A standout feature of the results is the consistently low value of MPCs out of positive income shocks and
high MPCs out of negative shocks, irrespective of household or shock characteristics. In general, the variation of MPCs across
household characteristics was greater for negative income shocks than for positive shocks.

Outright owners responded less to both positive and negative income shocks relative to social tenants, perhaps reflecting
the fact that they are less likely to face liquidity constraints. There was little difference between the MPCs of those working
for somebody else and those self-employed. In contrast, households headed by someone unemployed reported a markedly
higher MPC out of negative shocks but a smaller MPC out of positive shocks. This latter finding, however, is based on a very
small sample.

17 Reported MPCs were higher for persistent negative shocks than for transitory negative shocks but there was no significant difference between tem-
porary and persistent positive shocks. The similarity across positive shocks chimes with the evidence from Sahm, Shapiro and Slemrod (2010) that the
response to the 2009 U.S. income tax rebate did not differ based on whether the policy change was perceived as temporary or persistent.
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MPCs were systematically higher for households reporting being credit constrained; having concerns about their debt;
or reporting that they have an insufficient buffer of savings in the event of an emergency. That was true for both positive
and negative shocks, although the differences in MPCs between households reporting the above characteristics and those
not were sizably larger for negative shocks.

There is also suggestive evidence that a precautionary savings channel might be at play: among households who received
a negative income shock, MPCs for those concerned about future falls in income were significantly higher (at 0.67) than
those that were unconcerned (at 0.49). Meanwhile for positive income shocks there was no significant difference.

One factor potentially influencing our results is that the surveys were conducted in the wake of the financial crisis. This
will have affected the financial positions of many households, but some are likely to have been more adversely affected than
others. Households who reported being worse off at the time of interview, relative to what they might have expected prior
to the crisis, had considerably higher MPCs out of negative income shocks than those who were not worse off.

As for balance sheet characteristics, borrowers (as defined by having negative net worth or no buffer of savings for
emergencies) reported higher MPCs than savers out of both positive and negative income shocks, but the asymmetry in
MPCs was clearly present for both groups. Fig. 4 shows that households with higher debt-to-income ratios reported higher
MPCs out of negative shocks, but there was little difference for positive shocks. On the assets side, households with high
net liquid assets reported lower MPCs out of negative income shocks, but there was little difference for positive shocks
(Fig. 5).18

As for shock characteristics, in the 2012 survey, households were asked about the reason for the income shock that
they had experienced. While we do not find evidence of significant differences in the MPC asymmetry across income shock
reasons (Appendix B Table B2), the last panel of Table 2 restricts the attention to three alternative ways to categorise shocks
that might be thought of as salient or easier for households to remember. The first row, based only on the 2012 survey,
focuses on reasons such as job change, life style changes (e.g. marriage, divorce, etc), inheritance and gifts. The other two
rows, based on all surveys, look only at relatively large shocks. According to all three partitions of the data, we find robust
evidence of a spending asymmetry with MPCs for positive shocks ranging from 0.16 to 0.27 and MPCs for negative shocks
varying from 0.54 to 0.76.1°

4. The spending response to hypothetical income shocks

In the previous sections, we have shown that the reported income shock distribution is consistent with the properties
of administrative data and that the finding of MPC asymmetry is robust to focusing only on salient shocks. Another way
to assess the extent of any possible recall bias is to exploit another set of questions which, in the 2013 survey only, asked
about the spending response to a hypothetical income shock of either sign (see Appendix A for the specific wording of the
questions).2> More specifically, households were randomised across the size of the hypothetical shock (between £500, £1000,

18 Figures B2 to B7 in Appendix B show some further breakdowns of MPCs along other dimensions.

19 In Appendix B Table B6, we obtain similar results if we focus only on transitory shocks (panel A) or exclude households for which the change of cash
flows had a different sign from the income shock (panel B).

20 This strategy has been used by Jappelli and Pistaferri (2014), but only for a hypothetical positive income shock, and we refer to their work for a
discussion of the limitation of this alternative approach.
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intends to pay in full over the month).

Fig. 5. Mean MPC by net liquid assets to income ratio.?

£2000 and £10,000) and were given categories from which to choose their spending response, implying MPCs bounded
between zero and one by design.

Two main concerns with this hypothetical approach are that: (i) on actual data, there are differences between the groups
that received positive and negative income shocks; and (ii) actual responses may be very different from hypothetical re-
sponses (see Graziani et al., 2013). One way to ameliorate the first concern is to compute the hypothetical responses of
those households that received an actual income shock of the same sign: the average MPC out of a further hypothetical
positive shock was 0.28 and for those that received an actual negative income shock, the MPC was 0.41. This asymmetry
is narrower but still significant compared to the actual responses, which over the same year were 0.14 and 0.55 when we
restrict the sample to values between zero and one for comparability with the MPCs based on the hypothetical questions.?!

Both recall and hypothetical approaches to estimating MPCs are subject to misreporting: households may report hypo-
thetical responses that are very different to how they would actually respond, and households may have difficulty recalling
the actual size of the unexpected income change. Accordingly, we run a further exercise that combines information from
both approaches. To the extent that the measurement/mis-reporting errors are uncorrelated across hypothetical and actual
responses, the combined strategy could yield more accurate results. More specifically, we consider only households that gave
a consistent MPC for both sets of questions, namely whether the MPC based on the hypothetical questions is within 15% of
their reported actual MPC (about 60% of the 2013 sample).??

In Fig. 6, we report the mean actual MPC for 2013 (with an upper bound of one to be consistent with the hypothetical
responses), and compare them to the mean actual MPC for the restricted sample of households with consistent hypothetical
MPCs. This combined approach continues to reveal a large and significant asymmetry on actual MPCs, with an average value
of 0.07 for positive income shocks and 0.46 for negative income shocks.

5. Explaining the response to positive and negative shocks

To explore more formally what drives our main finding of asymmetric spending behaviour with respect to the sign of
the shock, in this section we relate the MPCs to household and shock characteristics. We begin with simple OLS regressions
and then verify the robustness of our findings to using a propensity score matching approach.??

21 We are also able to compare these hypothetical responses for those who did not give sufficient information to compute an MPC out of their actual shock
(who were discussed in Section 2.2), and verify that the small differences between the hypothetical responses of the respondents and non-respondents (to
the size of their actual income shock questions) are statistically insignificant (see Figure B9 in Appendix B).

22 Results below are robust to choosing 5%, 10%, 20% or 25% as cut-off for restricting the sample of actual MPCs based on the distance from the hypo-
thetical MPC. Furthermore, we have verified that the characteristics of households reporting ‘consistent’ and ‘inconsistent’ MPCs across the two approaches
do not vary in any particularly systematic way between positive and negative income shocks.

23 The regression results are similar if estimated as tobit models.
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a) Figure reports mean actual MPCs for households for the year 2013 (the year
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(for comparability with the buckets in the hypothetical questions).

Fig. 6. MPC distribution for actual income shocks where hypothetical response is within 15% of actual MPC.2

5.1. Baseline results

Our OLS regressions use the MPC as the dependent variable and the characteristics of the shock as well as households’
characteristics as regressors. We run six separate specifications for positive and negative income shocks (Table 3), all with
HAC robust standard errors. In the first five columns, we project the MPC on a specific set of household characteristics re-
flecting (i) demographics, (ii) the nature of the shock, (iii) household balance sheets, (iv) net liquid wealth positions and (v)
debt in order to assess the contribution of each set of variables in isolation. The final column combines all of the character-
istics in our richest specification, which allows for a comparison of their relative merits.

Several characteristics are significant in explaining variation in the MPCs across households. Demographics appear to play
a fairly small role with the youngest households associated with lower MPCs, especially after a negative income shock. In
column 2 of Table 3, we report that MPCs are significantly higher out of large (top two quartiles by size) positive income
shocks, whereas for negative shocks, the MPC out of income shocks in the top quartile is significantly lower.

An important determinant of the response to an income shock is likely to be the balance sheet position of a household,
indicators of which are introduced in the third column. As theory predicts, credit constrained households were estimated
to have higher MPCs out of both positive and negative shocks, +0.1 and +0.07 respectively. Households who reported some
likelihood of a fall in income over the next year (an indicator of income risk) were estimated to have higher MPCs out of a
negative shock than those unconcerned about a fall in income, but there was not a significant difference for positive shocks.
Finally, respondents who had a buffer of savings for emergencies were estimated to have had significantly lower MPCs for
both positive and negative income shocks (—0.09 and —0.18).

These are qualitative indicators of overall balance sheet health, so as a crosscheck we include more quantitative mea-
sures of financial assets (in the fourth column) and debt (in the fifth column). We consider the ratio of net liquid assets
to household income,?* which might be thought of as an indicator of whether the household is hand-to-mouth (in the
traditional sense, or as the wealthy hand-to-mouth described by Kaplan et al., 2014). Indeed, households who have a high
ratio of liquid assets to income tended to have lower MPCs for income shocks of both signs. The difference is particularly
pronounced for negative shocks: households with a liquid asset to income ratio in the top tertile were estimated to have an
MPC which was 0.2 lower than the average household in the bottom tertile. On the liabilities side, households who were
concerned about their level of debt had a significantly higher MPC than those without concerns, for income shocks of both
signs. For positive shocks, households with a loan-to-value ratio above 90% had MPCs 0.19 percentage points higher than
those with a LTV below 75%, though the results are not monotonic across LTV bands.

The final column includes all of the regressors in our richest specification. As several regressors are correlated with each
other, it should not come as a surprise that the size and significance of several of our individual coefficients are reduced.
For positive income shocks, households facing larger shocks or who were credit constrained had a significantly higher MPC

24 Net liquid assets are defined as directly held financial assets less unsecured debt (excluding credit card balances which the household intends to pay
in full over the month)



Table 3

OLS regression results, dependent variable MPC.

VARIABLES POSITIVE INCOME SHOCKS NEGATIVE INCOME SHOCKS
Demographics®  Shock Balance Net Debt® Allf Demographics®  Shock Balance Net Debt® Allf
features”  sheet liquid features®  sheet liquid
dummies®  wealth? dummies®  wealth!
Age 18-24 dummy 0.05 0.05 —0.13* -0.10
(0.03) (0.04) (0.07) (0.07)
Age 45-64 dummy 0.02 0.02 0.02 0.06
(0.03) (0.03) (0.03) (0.04)
Age 65+ dummy —0.04* -0.01 —0.10™ -0.02
(0.02) (0.03) (0.04) (0.05)
Unemployed dummy -0.10 -0.10 0.14* 0.09
(0.07) (0.08) (0.06) (0.07)
Shock size in 2nd quartile 0.02 0.02 -0.01 0.05
dummy (0.03) (0.03) (0.05) (0.05)
Shock size in 3rd quartile 0.05* 0.08** 0.02 0.05
dummy (0.03) (0.03) (0.04) (0.04)
Shock size in top quartile 0.07** 0.08** —0.08** —-0.04
dummy (0.03) (0.03) (0.04) (0.04)
Transitory shock dummy 0.02 0.02 —0.10*+* -0.07*
(0.02) (0.02) (0.03) (0.04)
Credit constrained 0.10+ 0.09** 0.07** 0.06
dummy (0.03) (0.03) (0.03) (0.04)
Income uncertainty -0.03 —0.04* 0.13*** 0.09**
dummy (0.02) (0.02) (0.04) (0.04)
Has buffer of savings —0.09** —0.11%** —0.18*** —0.12%
dummy (0.03) (0.03) (0.03) (0.04)
2nd third of liquid assets -0.03 0.00 0.03 0.06
to income dummy (0.03) (0.03) (0.03) (0.04)
Top third of liquid assets —0.06** 0.01 —0.20** -0.08
to income dummy (0.02) (0.03) (0.03) (0.05)
Mortgagor dummy 0.01 0.02 -0.01 -0.02
(0.02) (0.03) (0.03) (0.04)
LTV > 90% dummy 0.19* 0.17 07 0.09
(0.10) (0.11) (0.05) (0.05)
LTV 75%—-90% dummy -0.07*  -0.10** 0.04 0.06
(0.04) (0.04) (0.06) (0.07)
Concerned about debt 0.06*** 0.00 0.14%+ 0.02
dummy (0.02) (0.03) (0.03) (0.04)
2013 dummy -0.03 -0.04 -0.04 —-0.02 —-0.03 —0.06* —0.09"* —0.09"* —0.08"* —0.07** —0.09"* —0.08"*
(0.03) (0.03) (0.03) (0.02) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04)
2014 dummy 0.01 0.00 0.01 0.02 0.01 —-0.01 —-0.03 -0.02 —0.04 -0.01 -0.03 -0.03
(0.03) (0.03) (0.03) (0.02) (0.03) (0.03) (0.03) (0.04) (0.04) (0.03) (0.03) (0.04)
Constant 0.16* 0.12%%* 0.23% 0.18** 0.13#* 0.18%* 0.71% 0.74% 0.62%** 0.72% 0.62% 0.62%
(0.03) (0.03) (0.04) (0.02) (0.02) (0.05) (0.03) (0.04) (0.05) (0.03) (0.03) (0.07)
Observations 1029 970 903 1084 1027 854 1069 996 875 1179 1058 817
R-squared 0.012 0.014 0.043 0.008 0.019 0.074 0.026 0.026 0.092 0.051 0.037 0.123

Robust standard errors in parentheses. Symbols indicate significance at the 1% (***), 5% (**) and 10% (*) level.
2 Benchmark household is aged 25-44 and employed, responding to the 2012 survey
Benchmark household is one with a shock size in the lowest quartile, faces a persistent shock, responding to the 2012 survey

b

¢ Benchmark household is one with access to credit, not uncertain about income and without a buffer of savings, responding to the 2012 survey

d

Benchmark household is in the bottom liquid assets to income third, responding to the 2012 survey
¢ Benchmark household is probably a renter or owner occupier who is unconcerned about debt, responding to the 2012 survey
f Benchmark household has all the characteristics of benchmark households in earlier regressions
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Table 4
Average treatment effect, alternative matching approaches.?
VARIABLES (1) 2) 3) (4) (5)
As (1), plus: As (2), plus: As (3), plus: As (4), plus:

Demographics ~ Shock characteristics ~ Balance sheet dummies  Liquid assets  Debt

Unmatched —0.50"* —0.50"* —0.50** —0.50"* —0.49**
(0.02) (0.02) (0.02) (0.02) (0.02)

Kernel matching (epanechnikov), Probit

ATT —0.48** —0.47+* —0.37* —0.37"* —0.36**
(0.02) (0.02) (0.03) (0.03) (0.03)

Nearest five neighbour matching, Probit

ATT —0.53"* —0.49% —0.36%* —0.36"* —0.36*
(0.06) (0.03) (0.03) (0.03) (0.03)

Kernel matching (normal), Probit

ATT —0.53"* —0.49+ —0.36%* —0.36* —0.36**
(0.06) (0.03) (0.03) (0.03) (0.03)

Kernel matching (epanechnikov), Logit

ATT —0.48+* —0.47** —0.37%* —0.37% —0.36%*
(0.02) (0.02) (0.03) (0.03) (0.03)

Observations 2263 1966 1678 1678 1671

Standard errors in parentheses. Symbols indicate significance at the 1% (***), 5% (**) and 10% (*) level.

whereas households who reported facing significant income risks, having a buffer of saving or an LTV between 75% and
90% had a lower MPC. Across negative income shocks, future income risks and having a buffer of savings remain significant
predictors of the MPC in the augmented specification.

In Section 2.2, we explained that there were some differences in the characteristics of households who did and did not
provide sufficient information to compute an MPC. One way of assessing the effect that may have on our results is to use
a Heckman selection model, where the probability of being a non-respondent computed from a first-stage probit regression
is included as a control in the second-stage regression of the MPC. These results are reported in Table B4 of Appendix B.
The coefficient on the sample selection variable is insignificant and the other regression coefficients are little changed. An
alternative approach for establishing robustness to non-response is to estimate a probit model with a dummy variable as
the dependent variable which has a value of one if the MPC is greater than zero.”> This substantially increases the sample
size because households only needed to report the direction of the spending change, not the amount.?® The direction and
significance of the coefficients are consistent with the OLS regressions (Table B7 of Appendix B). Overall, these exercises
suggest that the non-responses are not having a large effect on our results.

In summary, across all specifications and econometric methods, the characteristics that are consistently important in
determining the response to a positive income shock are balance sheet characteristics (having a buffer of savings, credit
constraints and income risk), larger income shocks and having a high LTV ratio. For negative income shocks, income risk
and having a buffer of savings are consistently important across specifications.

5.2. A propensity score approach

A striking feature of our results is the sizable asymmetry between the MPC out of positive and negative income shocks.
A possible concern with the interpretation of our findings is that households receiving a positive income shock may be fun-
damentally different along some dimensions from households subject to a negative shock.”’ To ameliorate such a concern,
in this section we use a propensity score matching (PSM) framework. In the first stage, a probit or logit regression computes
the likelihood that a household would have received a positive shock rather than a negative one based on certain character-
istics (this is their propensity score). It then matches households from the positive and negative income shock groups based
on their propensity scores, to find respondents who ex-ante would have faced a similar likelihood of receiving a positive
rather than a negative income shock. This allows us to compute a ‘counterfactual’ MPC for households with a positive in-
come shock, had they instead received a negative one. The difference between their actual MPC and their matched MPC can
then be seen as an alternative measure of the asymmetric effect of receiving a positive shock rather than a negative shock.

Table 4 reports the results of this exercise. The top row gives the unmatched difference between MPCs when a household
receives a positive rather than a negative shock and therefore represents the unconditional average difference between the

2> Figure B8 of Appendix B shows that (as we’d expect) this statistic also displays a large asymmetry across the years of the survey: the share of house-
holds reporting an MPC of greater than zero for negative income shocks was 87%, compared to 24% for positive income shocks.

26 The sample size increases to 5,397 versus a trimmed sample of 2,263 for actual MPCs. This exercise also makes the results more comparable to surveys
that ask for more qualitative indications of how spending has changed (and so providing robustness to our quantitative approach) and would not be
affected by any measurement errors in reporting the specific pounds change in consumption following the income shock.

27 Prima facie evidence on this issue can be obtained by focusing on the small panel dimension of the survey and restricting attention to those households
that, over two consecutive years, reported income shocks of different sign. Despite the limited number of observations (about one hundred), we still find
a sizable asymmetry both in the average MPC and the share of households reporting a zero MPC across positive and negative shocks.
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two groups. The remaining rows report the same average MPC difference but conditional on the characteristics in the column
heading being held similar (or matched in the PSM jargon) across the groups of positive and negative shocks. The columns of
the table give the results where different regressors are included in the production of the propensity score in the first stage.
This implies that, for each column, the difference between the entry in the first row and each of the remaining rows could
be interpreted as an indication of the marginal contribution of the added set of variables (in that column) to explaining
the unmatched average difference between the MPCs of positive and negative shock groups in the first row. The remaining
rows of Table 4 differ according to the specification of the regression to produce the propensity score (probit or logit) and
the method by which households are matched. It is worth noting that the interpretation of our PSM exercise relies on the
presumption that if a set of variables is a significant driver of the MPC asymmetry, then by adding them to the first stage it
should reduce the MPC gap between positive and negative income shocks, conditional on this set of characteristics.

The Average Treatment effect on the Treated (ATT), which is the actual MPC for a household with a positive shock
minus the average matched MPC, reported in Table 4 declines monotonically across the columns as additional variables
are included in the propensity score regression. The greatest effect comes when the balance sheet dummy variables are
included in the first stage regression. This suggests that being credit constrained, having an uncertain income or a buffer
of savings are prominent determinants of the observed MPC asymmetry, with a contribution of around one quarter of the
unconditional MPC gap between positive and negative shocks of 0.50 (i.e. 100* [-0.50 + 0.37]/[-0.50] = 26%).%8

6. The role of borrowing constraints: insights from a simple model

In the previous sections, we have shown that household balance sheet characteristics and the presence of debt/lack
of liquidity are significant drivers of the MPC variation observed both across households and across positive and negative
income changes. It is worth noting, however, that the financial questions in the Bank of England/NMG Consulting survey
refer to either past or current access to credit markets. As such, these questions are silent on the extent to which current
expenditure decisions may also be influenced by the likelihood that some financial circumstances (and borrowing constraints
in particular) may change in the future, possibly as a result of a negative income shock.

This section explores the extent to which possible changes in future credit conditions may account for the asymmetry
in MPCs reported earlier on, using a partial equilibrium model with an occasionally binding borrowing constraint. A repre-
sentative household alternates between two regimes. In the first regime, the household is unconstrained and thus is able to
borrow sufficient funds to smooth consumption optimally. In the second regime, the household is constrained in the bor-
rowing amount that they can lever relative to income and so behave in a hand-to-mouth fashion. The probability of hitting
the second regime depends on the size of the shock relative to the distance from the borrowing constraint.

We consider a very simple specification which sets out the decision faced by the household. The representative consumer
in the model maximises its lifetime utility at a discount rate of 8 subject to a budget constraint,

maxEo Y B'log () (1)
t=0
¢t +Rb_1 =y:(1 —H) + b (2)

The resources available to households consist of income, y;, net of a subsistence level of consumption made mostly by
housing costs and a small share of essential non-durables, Hy;, plus any possible one-period loan, b;. These are spent on
consumption goods, c;, and repaying the debt from the previous period, b;_;.

The representative agent uses debt, b;, to smooth consumption intertemporally, which they repay at an interest rate, R, in
the next period. But they may face a constraint which ensures that the debt that they acquire each period does not exceed
a proportion M of their income.

bt < My, (3)

The model incorporates two regimes according to whether the borrowing constraint restricts household behaviour or
not. In the case where the borrowing constraint is slack, the Lagrange multiplier on the Euler condition, A, is set to zero
and the household optimally smoothes their consumption across time.

1 BR
Ae=—— (4)
G Ce

When the borrowing constraint is binding (i.e. A # 0), households are unable to optimally allocate consumption and
borrow at their maximum loan-to-income value. The current period consumption is limited by the borrowing constraint.

Finally, household income in the model is determined by an exogenous autoregressive income process, where &; is an
i.i.d. normally distributed shock with mean zero and unitary standard deviation while o represents the standard deviation

28 An alternative approach for understanding the effects of receiving shock of a different sign would be to compute the fitted values for those who
received positive income shocks using the negative regressions described in Section 5.1, and vice versa. The mean fitted values would be 0.19 and 0.52,
suggesting a contribution of around a third (100*[-0.5+0.33]/[-0.5]=34%).
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Table 5
Model-implied MPC across debt position.

Lower Debt  Baseline  Higher Debt

Positive income shock 0.12 0.13 0.13
Negative income shock  0.60 0.66 0.72

Note: MPCs to positive and negative income shocks for M =0, 0.3, 0.6]
in the model (1)-(5).

of income shocks.

log (y) = plog (yi—1) + 0&; (5)

We solve the model using the occasionally binding constraints toolkit of Guerrieri and lacoviello (2015). This toolkit
delivers a piecewise linear approximation to the non-linear solution, which is shown to approximate the full solution well.2°

The model is calibrated at a quarterly frequency. In particular, 8 is set to 0.9925 and R = 1.0075 corresponding to an
annual real interest rate of 3%. In the baseline parametrization, the loan-to-income ratio M is fixed to 0.3, consistent with
the average unsecured debt-to-income ratio reported by the Bank of England/NMG survey respondents who described them-
selves as credit constrained. The share H is set to 0.4 whereas the process of income is characterized by an autoregressive
parameter of 0.9 and a shock standard deviation of 0.02, consistent with the evidence from both survey and administrative
data on household income (see also Table B5 in Appendix B).

As the parameter M pins down the steady state level of household debt-to-income ratio in the model, we consider two
alternative calibrations relative to the baseline case. The first scenario of lower debt is represented by M=0. The second
scenario corresponds to an environment of higher debt and is exemplified by M=0.6. The grid below summarizes the
cumulated MPCs over the first four quarters after the shock and can be seen as the theoretical counterpart of the variation
in empirical MPCs recorded by Fig. 4 across debt positions (Table 5).30

Two main results are worth emphasizing from this exercise. First, despite the model’s simplicity, the baseline case in
the middle column produces MPCs of 0.13 for positive income shocks and 0.66 for negative income shocks, which are
remarkably close to the estimates of 0.14 and 0.64 from the Bank of England/NMG survey. Second, the MPCs to positive
shocks display virtually no variation across columns whereas the MPCs to negative shocks increase monotonically with the
degree of household indebtedness, consistent with the evidence reported in Figs. 4 and 5. The intuition for these results
comes from noting that a positive shock tends to relax the borrowing constraint irrespective of the household debt position.
In contrast, a negative income shock not only makes the constraint more likely to bind but also tighten credit conditions, as
any loan is now levered upon a reduced income.

7. Concluding remarks

A large empirical literature has reported significant and heterogeneous consumption responses to positive income
changes, as generated for instance by tax rebates, minimum wage hikes or hypothetical/anticipated increases in household
resources. Far less, however, was known about the consumption responses to negative, unanticipated income changes. In
this paper, we have contributed to filling in this important gap in the literature by using a set of newly-added questions to
the Bank of England/NMG survey of British households. These questions ask about the size and sign of any unanticipated
income change during the previous year as well as the share of that change spent.

Our main contribution is to highlight how the sign of an income shock affects the spending response: MPCs out of
negative income shocks are estimated to be much larger than for positive shocks. Between 2011 and 2014, an unexpected
rise in income is associated with MPCs in the range of 0.07 to 0.17 whereas an unpredicted fall in income leads to MPCs
between 0.46 and 0.68. These average effects, however, mask significant heterogeneity, with households holding higher
debt, more likely to be facing credit constraints, liquidity shortages and a higher risk of lower income in the future typically
reporting significantly higher MPCs. Sensitivity analyses suggest that the findings of asymmetric spending responses and
MPC heterogeneity across households are robust to various strategies to deal with survey non-responses, recall bias, income
shock identification and measurement errors.

The findings in this paper are consistent with models that feature income risk, liquidity constraints and precautionary
savings. An extensive regression analysis along a large number of observable characteristics suggests that variations in the
strength of the household balance sheet, debt position and income risks can account for a significant share of the observed
MPC asymmetry between positive and negative income shocks.

29 One mechanism that the piecewise linear solution is unable to account for is precautionary savings motives associated with the possibility that the
constraint may bind in the future.
30 Also in the Bank of England/NMG survey, households with higher debt tend to have systematically lower liquidity than households with lower debt.
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The asymmetry in how spending responds to positive and negative income shocks has important implications for house-
hold responses to monetary and fiscal policies associated with significant income changes.>! To the extent that monetary
policy influences households’ resources (Cloyne et al., 2016) and engineers a redistribution between borrowers and savers,
the asymmetry in MPCs that we have documented here implies that, at least in the short-term, a sufficiently large increase
in interest rates would have a larger contractionary impact on aggregate spending than the expansionary effect from an
equivalent reduction in rates.>? Some caution is needed in applying the MPC estimates from this study directly to changes
in monetary policy, since the idiosyncratic income shocks in our sample are much larger than the typical policy rate move
of 25 basis points. But they could be more relevant to rationalize the effects of large changes in monetary policy such as the
450 basis points cut in UK. interest rates at the beginning of the financial crisis. An asymmetry in the consumption response
to positive and negative income changes would suggest that the substantial loosening in interest rates of 2008/09 may have
provided less stimulus than was expected on the basis of an “average” MPC for the whole sample, simply because the latter
failed to recognize the very significant and sizable heterogeneity in the distribution of consumer spending responses across
positive and negative income changes.

Supplementary materials

Supplementary material associated with this article can be found, in the online version, at doi:10.1016/j.jmoneco.2017.11.
007.
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