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OUTLINE

• An Overview of Consumer Behaviour in Macroeconomics
• Homo Macroeconomicus: The Macroeconomic Man
• Strong Consumption Smoothing in Theory
• No Consumption Smoothing in Data
• Lessons from Behavioural Economics

• A Summary of Recent Research: Mental Accounts and Consumer Spending Patterns
• Yet Another Empirical Analysis of Consumption Spending
• A Simple Model of Mental Accounts
• A State-of-the-Art Macroeconomic Model with Mental Accounts
• Fiscal Implications of Mental Accounts Behaviour
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OVERVIEW OF CONSUMER
BEHAVIOUR IN MACROECONOMICS



HOMO MACROECONOMICUS: THE MACROECONOMIC MAN

BP

Homo Macroeconomicus

Complete Information

Rational Expectations

Stable preferences:
* Completeness
* Transitivity “A is A”: similar

economic goods
treated similarly

Utility Maximization
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MACROECONOMIC MAN, CONSUMER SPENDING, AND THE MACROECONOMY

• Benchmark model of household spending is the Permanent Income Hypothesis
Friedman (1957)

• A rational, utility maximizing household chooses consumption given:
• Perfectly observed changes in income
• Unbiased forecasts of future income
• Can easily borrow or save as needed
• “A dollar is a dollar”: monetary resources are fungible
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MACROECONOMIC MAN, CONSUMER SPENDING, AND THE MACROECONOMY

• Outcome of Permanent Income Hypothesis
model:

• Frequent changes in income over a life-time
• Borrow and save to “smooth”
consumption/spending

• Households react to news about future, e.g.
spend more now out of future income

• Consistent spending through time, e.g. if
spending more out of income today, also
spend more tomorrow

• Strong prediction of consumption
smoothing behaviour!
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MACROECONOMIC IMPLICATIONS OF CONSUMPTION SMOOTHING BEHAVIOUR

• Consumption smoothing implies small
welfare costs of business cycles

• Nobel Laureate Robert Lucas: business
cycles “cost” just 0.05% of annual
consumption (e.g. $25 a year)

• Consumption smoothing implies fiscal
policy provides weak stimulus

• Additional spending today offset by
higher taxes tomorrow

• Households smooth through the rise
and fall in disposable income

Source: U.S. Bureau of Economic Analysis fred.stlouisfed.org
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CONSUMPTION SMOOTHING IN THE DATA?

• Much research shows: consumption is “excessively” sensitive to income fluctuations
• Hall (1978), Zeldes (1989), Johnson et al. (2006), and Parker et al. (2013)

• I.e. consumption far more volatile than under the Permanent Income Hypothesis!

Source: U.S. Bureau of Economic Analysis fred.stlouisfed.org
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RESCUING MACROECONOMIC MAN FROM THE DATA

• Macroeconomists wanted their models to fit the data with only simple deviations
from the Permanent Income Hypothesis model

• So we tried to explain consumption sensitivity via “liquidity constraints”
• Assume households cannot easily borrow for the purposes of consumption spending
• When income falls, households are forced to cut back on spending
• For poor households, income and consumption are very highly correlated
• Deaton (1991), Carroll (1997), Mankiw (2000), and Kaplan et al. (2014)

• But recent research suggests that even wealthy households with large bank account
balances display volatile spending patterns

• Kueng (2018), Baugh et al. (2021), and Gelman (2021)
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AND SO: ENTER BEHAVIOURAL ECONOMICS
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BEHAVIOURAL ECONOMICS IN MACROECONOMIC THINKING

• Lots of behavioural economic ideas that might be important for macroeconomics:
• Imperfect information
• Imperfect beliefs/forecasts
• Myopia or rational inattention
• Simple mistakes in decision making
• Temptation preferences
• Reference dependence in preferences
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BEHAVIOURAL ECONOMICS: MENTAL ACCOUNTS PREFERENCES

“A ̸= A”
• Mental accounts preferences were popularized by Richard Thaler (Shefrin et al., 1988):

• A cognitive process to separate/categorize/keep track of different financial activities
• Compartmentalize money into “accounts” depending on its source or intended use

• Under mental accounts different financial resources/accounts are not fungible
• So $1 in one account is not treated the same as $1 in another account

• Examples:
• Rainy-day savings not the same as cash in hand
• Lottery winnings, bonuses, tax refunds not the same as regular income
• Discounts not the same as surcharges
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A SUMMARY OF RECENT RESEARCH:
MENTAL ACCOUNTS AND CONSUMER
SPENDING PATTERNS



A SUMMARY OF RECENT RESEARCH

• In recent research, we draw on mental accounts preferences to help explain excess
consumption sensitivity

• Intuition:
• Savings are “special”, so households do not like to drawn down on savings accounts
• When households learn about future income receipts, do not like to spend today
• Happy to spend out of income receipt when it is received
• But then reluctant to spend out of past receipts since involves drawing down on savings

• See “Mental Accounts and Consumption Sensitivity Across the Distribution of Liquid
Assets” (Graham & McDowall, 2024)
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YET ANOTHER EMPIRICAL ANALYSIS
OF CONSUMPTION SPENDING



DATA

• Extremely rich administrative data from a large US bank

• Daily data, 17.2 million households, 2012–2019
• De-identified bank transactions:

• Regular income/paychecks, tax refunds, bonus checks
• Spending categorized via IRS Merchant Category Codes (MCCs)/NIPA Handbook.

• Liquid assets accounts observed:
• Checking, savings, credit cards, MMFs, brokerage accounts, and CDs
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DATA: ANTICIPATED INCOME RECEIPTS APPENDIX

• Tax refunds
• 80% tax filers receive refunds
• Uncertainty largely resolved at filing
• 90% refunds processed within 21 days

• Large sample, restrict to:
• First refund received in a year (30%
receive two refunds)

• Data from 2014 and 2015
• Final sample: 1.7 million households,
880 million observations

Mean 25th Median 75th

Panel (a): Sample of all active account holders
Total income 5935 2273 3923 6782
Total liquid assets 8673 473 1835 6442

Panel (b): Sample of tax refund recipients
Total income 5259 2425 3868 6245
Total liquid assets 7279 581 1828 5699
Expenditure 4949 2323 3677 5882
Tax Refund 2072 360 1120 2993

• Other anticipated income receipts
• Bonus checks Appendix

• Regular pay checks Appendix
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DATA: EXPENDITURES APPENDIX

• Observe and classify all transactions through household accounts
• Can’t classify expenditures for checks, cash, or other CCs (> 1/3 outflows)
• Need to impute unclassified transactions to non-durables and durables
• And durables difficult to identify: extensive margin adjustment, installment payments
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EMPIRICAL ANALYSIS: CONSUMPTION RESPONSE TO ANTICIPATED INCOME

• Spending/consumption responses to various predictable income receipts:
• Tax refunds, regular paychecks, bonus paychecks

• Estimate responses to inflows via:

Yi,t = αi + λt +
150∑

j=−30

δjReceipti,t+j + ϵi,t

• FEs αi, λt control for average spending by household and day
• Identification by variation in event time of inflows
• Coefficients δj interpreted as marginal propensities to consume (MPC)
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WHOLE-OF-BALANCE SHEET RESPONSE TO TAX REFUNDS

(a) Transaction Account (b) Total Expenditure (c) Non-Transaction Acct

(d) Credit Card Payments (e) Deposit Account (f) Illiquid Debt Paymts.
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NON-DURABLE SPENDING RESPONSE TO TAX REFUNDS

Figure 2: Non-Durable Expenditure Response to Tax Refunds

17



CONSUMPTION SPENDING RESPONSE BY LIQUIDITY

• Standard models: strong relationship between liquidity and consumption
• Liquidity = average ratio of month-end liquid balances to monthly income

• Estimate consumption responses across liquidity distribution

(a) Quintile 1 (b) Quintile 2 (c) Quintile 3 (d) Quintile 4 (e) Quintile 5
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ROBUSTNESS EXERCISES

• Results are robust to:
• Different categories of expenditure e.g. durables, non-durables, groceries Appendix

• Imputation of unclassified expenditure categories (e.g. cash, checks) Appendix

• Receipt of multiple tax refunds Appendix

• Conditioning on tax filing date Appendix

• Stratifying by liquidity within household income groups Appendix

• Receipt of bonus checks Appendix

• Receipt of regular paychecks Appendix
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A SIMPLE MODEL OF MENTAL
ACCOUNTS



A MENTAL ACCOUNTS UTILITY FUNCTION

• The mental accounts utility function is:

U(c) ≡ u(c)− d(c, cd)

• Where the penalty function for deviations from default is:

d(c, cd) =
{
0 if c ≤ cd

ψ(u(c)− u(cd)) if c > cd

• Households do not like to consume out of current assets, so default consumption is:

cd = y
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MODEL OVERVIEW

• Utility function distorted when consuming out of current assets (i.e. ct > yt)
• Distortion depends on size of parameter ψ

Consumption, c

U(c) ψ = 0

ψ = 1

cd = y

Current income Current assets
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CONSUMPTION RESPONSE TO ANTICIPATED INCOME RECEIPT

• Want to study consumption responses to anticipated income receipts
• Simple case:

• In absence of receipt ct ≈ yt

• At date t = 0 receipt ∆ announced to arrive at t = h
• Receipt at t = h causes higher consumption in all periods
• Since income changes only at t = h, consuming from asset account at t ̸= h

t

ct, yt

ct ≈ yt

y′t

h

c′t

c′h < y′h

c′t ≥ yt c′t ≥ yt
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CONSUMPTION RESPONSES TO ANTICIPATED INCOME RECEIPT

• Compare simple model to empirical estimates for top wealth quintile (i.e. unlikely to
face liquidity constraints)
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A STATE-OF-THE-ART
MACROECONOMIC MODEL WITH
MENTAL ACCOUNTS



MODEL OVERVIEW

• State-of-the-art quantitative macroeconomic model
• Households earn, save, and consume over their life-cycles
• Working-life only, no retirement (i.e. Gourinchas et al., 2002)
• Regular income involves both earnings and employment risk
• Households use liquid assets to save (e.g. bank account)
• Face a constraint on ability to borrow (i.e. no credit)

• Novel model features:
• Mental accounts utility function
• Households receive anticipated income receipts (e.g. tax refunds)
• Monthly model frequency, study high-frequency response to receipts
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ESTIMATION: MODEL FIT TO THE DATA
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ESTIMATION: LIFE-CYCLE MODEL WITH HETEROGENEOUS DISCOUNT FACTORS

• For comparison, estimate model with heterogeneous discount factors
• Some households are very impatient: don’t want to save, spend a lot now
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FISCAL STIMULUS POLICIES



FISCAL STIMULUS POLICIES

• Mental accounts generate strong consumption responses to income receipt across
the wealth distribution

• Suggestive for design of fiscal stimulus
• Untargeted payments e.g. 2001 and 2008 tax rebates, 2020 and 2021 COVID stimulus checks
• Income targeted payments e.g. COVID boost to UI payments
• Asset targeted payments e.g. SNAP or TANF

• Standard models recommend highly targeted stimulus, since MPCs are largest for
low-wealth individuals
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FISCAL STIMULUS POLICIES

• Study cost-equivalent fiscal experiments:
• Untargeted stimulus: ∆ = $1200 to all households in the economy
• Income targeted stimulus: ∆ = $6000 to bottom 20% of households by income
• Asset targeted stimulus: ∆ = $6000 to bottom 20% of households by liquid assets

• Details:
• Stimulus announced 1 month in advance of payment
• No government budget constraint
• Partial equilibrium
• Compare mental accounts and heterogeneous discount factor models

• Study aggregate consumption responses to stimulus
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FISCAL STIMULUS POLICIES: AGGREGATE CONSUMPTION RESPONSES
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CONCLUSION



CONCLUSION

• Rich micro-data to study household consumption responses to anticipated income
• Study relationship between household liquidity and consumption responses

• Timing: no anticipated response + responses highly front-loaded to date of receipt
• Magnitude: responses declining with liquidity, but large responses among highly liquid
households

• Develop mental accounts model of consumer preferences
• Rationalizes MPCs across wealth distribution

• Re-evaluate simple fiscal stimulus policies with empirically realistic MPCs
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EXTERNAL VALIDITY: EXPENDITURES BACK

Table 1: Comparison of Expenditures Across Data Sources

Total Non-Durables Durables Services Food Services Groceries

CEX 4776 981 634 2387 337 303
PCE 8456 1755 892 – – –
BANK 5348 1059 168 1252 306 220

Note: All comparisons using monthly averages from data in 2016. Total expenditure in the financial institution
data includes all unclassified spending. Non-durables: food at home, laundry and cleaning, postage/stationery,
apparel, motor oil/gasoline, entertainment, smoking supplies, and drugs. Durables: housekeeping and other
household supplies, furnishings, and equipment; reading; medical supplies; auto repairs; and vehicle purchases.
Services: food services, transportation, insurance, education, housing services, personal services, telecommuni-
cations, and other bills. Food services: food away from home and alcoholic beverages.
Source: Authors’ calculations using financial institution data, Consumer Expenditure Survey, Bureau of Economic
Analysis.
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EXTERNAL VALIDITY: INCOMES BACK

Table 2: Comparison of Household Incomes Across Data Sources

Income Federal Tax Refund State/Local Tax Refund Federal Tax Payment

CEX 5348 – – –
IRS – 2860 1622 5422
BANK 5949 2845 1218 1592

Note: Income comparisons using monthly averages from data in 2016.
Source: Authors’ calculations using financial institution data, CEX, and IRS.
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EXTERNAL VALIDITY: INCOME DISTRIBUTION BACK
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DATA: BONUS CHECK ARRIVALS BACK
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DATA: BONUS CHECK RECIPIENTS SUMMARY STATISTICS BACK

Table 3: Summary Statistics for Tax Refund and Bonus Check Recipients

Mean 25th Median 75th

Panel (a): Sample of tax refund recipients
Total income 5259 2425 3868 6245
Total liquid assets 7279 581 1828 5699
Expenditure 4949 2323 3677 5882
Tax Refund 2072 360 1120 2993

Panel (b): Sample of bonus check recipients
Total income 8246 4207 6182 9396
Total liquid assets 12690 2024 4930 13609
Expenditure 8306 4042 6237 9626
Tax Refund 2818 582 1170 3906
Bonus Check 11445 3290 5733 10802

Source: Authors’ calculations using financial institution data.
35



EXTERNAL VALIDITY: LIQUID WEALTH BACK

Table 4: Comparison of Liquid Assets Across Data Sources

Checking Savings Liquid Balances Credit Cards

25th Median 75th 25th Median 75th 25th Median 75th 25th Median 75th

SCF 300 1700 5600 0 10 5000 800 3800 16000 0 0 2100
SCPC 200 1000 3500 – – – – – – 0 0 2000
BANK 338 1251 3687 0 0 300 459 1796 6182 0 0 0

Note: All comparisons made using data from 2016. Liquid balance measures include checking, savings, money
market, brokerage accounts, and certificates of deposit (retirement account balances are excluded).
Source: Authors’ calculations using financial institution data, Survey of Consumer Finances, and Survey of Con-
sumer Payment Choice.

36



EXTERNAL VALIDITY: LIQUID WEALTH DISTRIBUTION BACK
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EXPENDITURE RESPONSES TO TAX REFUNDS ACROSS SPENDING CATEGORIES BACK

(a) Total Expenditure (b) Durables Expenditure

(c) Groceries (d) Retail and Entertainment
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NON-DURABLE EXPENDITURE RESPONSES WITH AND WITHOUT IMPUTATION BACK

(a) Non-Durables With Imputation (b) Non-Durables Without Imputation
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CROSS-SECTIONAL NON-DURABLE RESPONSES WITH AND WITHOUT IMPUTATION BACK

(a) Non-Durables With Imputation (b) Non-Durables Without Imputation
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NON-DURABLE EXPENDITURE RESPONSE TO MULTIPLE TAX REFUNDS BACK

(a) Response to First Refund (b) Response to Second Refund
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DATA: TAX REFUND RECIPIENTS AND IDENTIFIED TAX FILING DATE SUBSAMPLE BACK

Table 5: Summary Statistics for Tax Refund Recipients and Those With Identifiable Filing Dates

Tax Refund Recipients Subsample with Filing Dates

Mean 25th Median 75th Mean 25th Median 75th

Income 5259 2425 3868 6245 5329 2624 4088 6389
Liquid Balances 7279 581 1828 5699 7458 815 2292 6366
First Tax Refund 2072 360 1120 2993 1904 338 1038 2661
Second Tax Refund 2057 317 937 2666 1753 292 829 2157

Source: Authors’ calculations using financial institution data
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NON-DURABLES EXPENDITURE RESPONSE TO TAX FILING AND REFUNDS BACK

(a) Response to Tax Filing Date (b) Response to First Tax Refund (c) Response to Second Tax Refund
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DATA: SUMMARY STATISTICS BY INCOME AND LIQUIDITY BACK

Table 6: Comparison of Expenditures Across Data Sources

Liquid-to-Income Income Liquid Balances Expenditure Tax Refund

Low Income Low 2608 499 2374 1694
(< 40k) Middle 2769 1564 2603 1673

High 2827 5059 2769 1634
Middle Income Low 5650 1546 5238 2344
(40k− 120k) Middle 5897 4763 5649 2388

High 5738 13823 5646 2417
High Income Low 13567 5854 12492 3540
(> 120k) Middle 13894 14601 13010 3887

High 13801 35539 13141 4326

Notes: Median income, liquid balances, and expenditures reported. Mean tax refund reported.
Source: Authors’ calculations using financial institution data.
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TOTAL EXPENDITURE RESPONSES BY INCOME AND LIQUIDITY BACK

(a) Low Income, Low Liq. (b) Low Income, High Liq.

(c) High Income, Low Liq. (d) High Income, High Liq.
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NON-DURABLE EXPENDITURE RESPONSE TO BONUS CHECKS BACK
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DATA: INCOME AND BONUS CHECKS BY LIQUIDITY BACK

Table 7: Average Income and Bonus Checks by Liquid Assets-to-Income

Quintile

1st 2nd 3rd 4th 5th

Total Income 6999 7916 8674 9078 8924
Bonus Check 6765 8746 11249 13673 16926

Source: Authors’ calculations using financial institution data.
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NON-DURABLES EXPENDITURE RESPONSE TO BONUS CHECKS BY LIQUIDITY BACK
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EXPENDITURE RESPONSES TO REGULAR PAYCHECKS BACK

(a) Non-Durables (b) Durables (c) Food Services (d) Groceries
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DATA: REGULAR PAYCHECKS BY LIQUIDITY BACK

Table 8: Size of Regular Paycheck by Liquid Assets-to-Income

Quintile

1st 2nd 3rd 4th 5th

Average Paycheck 1057 1301 1495 1600 1582

Source: Authors’ calculations using financial institution data.
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NON-DURABLES EXPENDITURE RESPONSES TO REGULAR PAYCHECKS BY LIQUIDITY BACK

(a) Quintile 1 (b) Quintile 2 (c) Quintile 3 (d) Quintile 4 (e) Quintile 5
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