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 Review of U.S. payment system

 Boston Fed payment survey and diary

 Innovations in measurement:
1. More precision (recall vs. recording)

2. Broader scope (income and consumption)

3. Better integration (household financial accounting)

 Overview of research opportunities

 Implications for future data collection



Review of U.S. Payment 
System
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Transformation of U.S. Noncash Payments: 
From checks to electronics (#)

Source: Federal Reserve Payment Study (FRPS), Survey of Consumer Payment Choice (SCPC). 
Cash numbers are consumer only, and Bitcoin numbers are worldwide based on blockchain.info.
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Availability of payment instruments

Increasingly, U.S. consumers have more payment instruments to choose
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Source: Author’s research.



Consumer adoption of payment instruments

Source: 2008-2016 Survey of Consumer Payment Choice (SCPC), 1989-2013 Survey of Consumer Finances (SCF).
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Consumer use of payment instruments

Source: 2008-2016 Survey of Consumer Payment Choice (SCPC), 2010-2015 Diary of Consumer Payment Choice (DCPC).
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Boston Fed Payment Survey 
and Diary
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Survey and Diary design, 2012 & 2015
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SCPC Day Before 2015
Recording—3 Days SCPC 

2012Payments Accounts

Some complete 
SCPC before 
DCPC

All complete 
SCPC before 
DCPC

Assessment, 
adoption, use of 
payment 
instruments

Adoption of 
bank & nonbank 
accounts

Cash balances

Checking 
balances

Underbanked

Virtual 
currency

Account ownership

Cash balances on 
person & elsewhere

Checking, GPR 
prepaid, PayPal 
balances

$ value & timing of 
income receipt

Payment preferences 
(by transaction type)

Date, time, $ value, payment 
instrument, in person/not in person, 
device, payee

45 payee types
9 payee categories with follow-
ups to further classify

Follow-up questions appropriate 
to payee

More follow-up questions based 
on payment instrument

Timeliness of bill payment

Cash balances on person & elsewhere

Cash deposits to checking account

Other deposits to checking 
account (including income)

Cash withdrawals

Other withdrawals

Transfers between accounts

Some 
complete 
SCPC 
after 
taking 
DCPC

Night Before 2012 Special Modules 2015

Opening cash balance on 
person 

Timing of income receipt

Payment preference 
(general)

Day 1: Emergency savings
Day 3: Bill payment (41 types)

2015 additions and enhancements in bold.



Diary implementation, 2012 & 2015
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𝑁𝑅
2012 = 𝑁𝐷

2012 = 2,468 

𝑁𝑅
2015 = 1,392 

𝑁𝐷
2015 = 1,901



Diary payments data, Oct 2012
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Avg. = $120.70 
Med. = $23.35

 , 1,..., 1
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Rough calculations  of average annual income:
• 12 x $3,678       = $44,136 = per consumer
• 2.01 x $44,136  = $88,713 = per household (SCF = $84,200)

Source: Schuh (2017) and author’s calculations.



Diary payments data, Oct-Dec 2015
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Avg. = $149.33 
Med. = $135.00

 , 1,..., 1
31
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Rough calculations  of average annual income:
• 12 x $2,834       = $34,008 = per consumer
• 2.01 x $34,008  = $68,356 = per household (CE 2015 = $55,978)*
• Average MPC ($68,356/$84,200)** = 81.2%   (NIPA 2015 = 79.3%)

Source: Schuh (2017) and author’s calculations.

*CE reports consumer units, which are roughly 
comparable to a household
** Income estimate from 2013 SCF



Measurement Innovation #1: 
More precision
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Section 20, Part A asks for expenditure estimates for groceries, 
cigarettes, alcoholic beverages, and meals away from home.

IMPORTANT: The Census Bureau does not release to the Bureau of 
Labor Statistics any confidential information such as names and 
addresses. This information is only used during the course of the 
interview.

Now I am going to ask about expenses for food, beverages and other 
items you and/or your household have/has purchased since the first 
of the reference month. 

What has been your or your household usual WEEKLY expense for 
grocery shopping? 

Include grocery home delivery service fees and drinking water delivery 
fees. [enter value] _____________

About how much of this amount was for nonfood items, such as paper 
products, detergents, home cleaning supplies, pet foods, and alcoholic 
beverages? [enter value] _____________

Other than your regular grocery shopping already reported, have you 
or any members of your household purchased any food or 
nonalcoholic beverages from places such as grocery stores, 
convenience stores, specialty stores, home delivery, or farmer's 
markets?
Yes
No

(Continued…)

CE-S Method of Collecting Consumer 
Expenditures

FCS Method of Collecting Consumer Expenditures

Data collection – surveys

15Source: Schuh (2017)

http://www.bls.gov/cex/capi/2015/csxsection20a.htm#OTHSTUFX
http://www.bls.gov/cex/capi/2015/csxsection20a.htm#OTHSTOR
http://www.bls.gov/cex/capi/2015/csxsection20a.htm#OSTORWKX
http://www.bls.gov/cex/capi/2015/csxsection20a.htm#DINE_WKX


CE-D Method of Collecting Consumer 
Expenditures

DCPC Method of Collecting Consumer 
Expenditures

Data collection – diaries

16Source: Schuh (2017)

10 15 2012



Recall vs recording, Oct 2012
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 TTMS (2001 to present): “Since the last interview [one month ago], have 
you or members of your household made any cash purchases any [sic] of 
the items in this category? If yes, what is the total amount that you and 
members of your household have spent on the items in this category since 
the last interview.”

 TTMS (2017 and beyond): Efforts to implement daily cash recording are in 
progress….

3130292827…4321

DCPC (October 2012)

 𝑋1𝑡  𝑋2𝑡  𝑋3𝑡 …  𝑋30𝑡  𝑋31𝑡
 𝑋𝑡

 𝑋𝑡 ≤ 
𝑑=1

31
 𝑋𝑑𝑡

…

Recall Recording



Consumer expenditure estimates, Oct. 2012
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Category DCPC

CE

FCS

Total Diary Survey
Total (million $)

[95% CI], (percent of DCPC)

10,770

[8699, 12842]

6,400

(.59)

1,626

(.15)

4,774

(.44)

4,863

(.45)

Food, general merchandise, personal 

care supplies and services

3,039

[2781, 3269]

1,241

(.41)

1,024

(.34)

217

(.07)

1,080

(.36)

Housing and home services 2,950

[2514, 3386]

2,101

(.71)

136

(.05)

1,965

(.67)

2,267

(.77)

Transportation 1,347

[967, 1727]

1,120

(.83)

140

(.10)

979

(.73)

755

(.56)

Entertainment and recreation 249

[188, 310]

318

(1.28)

94

(.38)

224

(.90)

174

(.70)

Healthcare 341

[233, 448]

442

(1.30)

212

(.62)

230

(.68)

242

(.71)

Financial services 1,095

[710, 1480]

696

(.64)

0

(.00)

696

(.64)

84

(.08)

Education 110

[60, 160]

150

(1.37)

6

(.06)

144

(1.31)

155

(1.41)

Charity, personal contributions 406

[121, 690]

238

(.59)

0

(.00)

238

(.59)

105

(.26)

Other/unknown goods and services 1,243

[927, 1542]

94

(.08)

13

(.01)

81

(.07)

0

(.00)

Source: Schuh (2017)



Measurement Innovation #2: 
Broader scope
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Theory: income vs. payments

2020

Y C T S  

C T SX X X X  

 1C cX C 
T cX T T T  

SX S S 

Income

Payments

unmeasured ∆Net worthDifference Y X S  

1. Sales tax

2. Saving payments
(from income or deposits)



Measurement issues
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(1) Income (NIPA), payments (DCPC) estimated differently

(2) Income omits undocumented payments

(3) Payments (Recorded) omit 3rd party expenditures

(4) Bill payments are poorly estimated

(1) Undercounted (8 in DCPC vs. 22 in SCPC)

(2) Total spending, not components (e.g. PITI)….but still included

yY Y  
xX X   ( , ) 1y xCorr   

 
y

uY Y X       y
u xY X S X      and

3RC C C

X X X  and same for ,
R RT S

X X



Measurement: disposable income vs.  payments
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Source $ trillions

Disposable personal income (NIPA, 2012 Q4) 12.4

Excl. Supplements to wages and salaries 1.7

Excl. Medicare and Medicaid 1.0

Incl. Sales Taxes 0.5

Adjusted disposable personal income (ADPI) 10.2

Consumer payments, October 2012 (annualized) 11.2

Less: Taxes/fees/other payments made to government 0.2

Less: Person-to-person payments 0.3

Adjusted DCPC payments (2012) 10.7

Percent of ADPI (105)

Source: Schuh (2017)
Note: numbers may not sum properly due to rounding.

dY Y T 

d TX X X 

3Xd d cY Y T Y  

RTd d uX X X X  

(Adjusted for 
comparability)
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Avg. income:  $104
Avg. expenditure:  $80 

Ratio (~MPC):  0.77

NOTE: Income is net deposits received 
excluding expenditures made directly 
by employers for consumers  and saving 
deposits made directly from income

Source: Author’s calculations. Note that some outlier payments are excluded.

Direct measurement of income, 2015



Measurement Innovation #3: 
Better integration
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Source: Sampranathak, Schuh, and Townsend (2017)

ST integration framework TTMS measurement

Date 1 Date 2



Integration by line-item coverage 
 𝑋𝑠

𝑋∗
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Source: Sampranathak, Schuh, and Townsend (2017)

CE: Consumer Expenditures Survey/Diary
CPC: Survey/Diary of Consumer Payments Choice
HRS: Health and Retirement Survey

PSID: Panel Study of Income Dynamics
SCF: Survey of Consumer Finances
SIPP: Survey of Income and Program Participation



Full integration by dynamics

  𝑋𝑡 = Account balance at end of period t

  𝐷𝑑𝑡= Deposits on day d of period t

  𝑊𝑑𝑡 = Withdrawals on day d of period t

 Incomplete integration = not all variables are measured  
or recall estimates substitute for daily recording

 𝑋𝑡 =  𝑋𝑡−1 + 

𝑑=1

31

 𝐷𝑑𝑡 − 

𝑑=1

31

 𝑊𝑑𝑡
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Statements of cash flows, part 1
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Source: Sampranathak, Schuh, and Townsend (2017)



Statements of cash flows, part 2

29
Source: Sampranathak, Schuh, and Townsend (2017)



Payment instruments & the balance sheet

Sources: Greene, Schuh, and Stavins (2016); also Sampranathak, Schuh, and Townsend (2017) 
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Balance Sheet Accounts Payment Instruments

Assets (money)

Currency

U.S. currency

Foreign currency

Private currency (e.g., Bitcoin)

Traveler’s check Traveler’s check

Checking accounts owned by consumers

(demand and other checkable deposits)

Checks (personal or certified)

Debit card

OBBP

BANP

Venmo

Checking accounts owned or managed by financial 

institutions or non-financial payment service providers 

(but may have pass-through deposit insurance for 

consumers)

Cashier’s check

Prepaid card

Money order 

Savings accounts owned by consumers 

(“non-transactions” accounts in the non-M1 part of M2 

with direct payment capability)

Checks

Debit card

OBBP

BANP

Liabilities (credit)

Revolving credit Credit card

Non-revolving credit
Charge card

Text/SMS



Statement of account flows
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Research Opportunities
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Selected research using DCPC/SCPC

 ECONOMICS AND FINANCE
 Demand for currency and payment instruments – Koulayev et al (RAND 2016), Bagnall et al 

(IJCB, 2016), Burdett et al (2013), Briglevics and Schuh (WP, 2014, 2015), Schuh and Stavins (JBF, 
2010), Cole (WP, 2016)

 Supply-side effects on consumer payment choices – Kahn et al (2016), Stavins and Shy 
(2014, 2015), Briglevics and Shy (2012)

 Money and (revolving) credit – Fulford (JME, 2016), Fulford and Schuh (WP, 2015, 2017), 
Schuh et al (WP, 2010)

 Measurement of economic and financial concepts – Schuh (EI, 2017), Samphantharak et al 
(EI, 2017)

 Retail banking – Greene and Shy (2015)
 Potential research topics – consumption, income, saving, budgeting/financial planning

 PUBLIC POLICY
 Payment/network design, regulation, judgments and settlements – Schuh et al (JCLE, 

2011), Shy (2014)
 Speed & security of payment networks – Schuh and Stavins (CEP, 2016), Greene and Stavins 

(2016) 
 Regulation of bank pricing and services – Greene and Luo (2015), Cole and Greene (2016)

 SURVEY METHODOLOGY
 Questionnaire design and measurement of concepts – Angrisani et al (NBER volume, 2012), 

Hitcenko (WP 2015, 2013a, 2013b), Cole and Schuh (WP, 2017)
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Implications for Future Data 
Collection
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Key principles for household data design
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 Draw representative samples
 Compensate respondents and minimize selection biases

 Build longitudinal panels but minimize respondent burdens  

 Benchmark results to best national data

 Integrate questionnaires, financial statements
 Obtain complete item coverage for each statement

 Ensure exact stock-flow identities for all concepts

 Record daily wherever possible, minimize recall dependence

 Use mixed-mode strategies
 Use commercial/administrative data where possible

 Exploit technologies to reduce costs and respondent burden
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