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Over the past several decades, the payments industry
has undergone significant change. New electronic
payment instruments have been introduced, and the
means for making elecironic payments have become
increasingly available for use in everyday commerce.
Further, the adaptation of technelegy has driven
down the costs of processing electronic paymeiits
relative t6 6heek payments. Partial statisties and anee-
dotal evidenee stggest that eensumers and businesses
are inereasingly using elestrenic payments. Neverthe-
less, the paper sheel eentinues 6 be the mest com-
menly used type of nencash payment instrument
in the U:S. eeenemy. Chesks’ share in neneash pay-
menis Ras been declining, hewever and reeent &vi-
denee sHggesis that the tetal number of eheeks paid
Rag been declining as well.

To shed light on the use of checks and other
noncash payment instruments in the United States,
the Federal Reserve recently sponsored three related
surveys collectively referred to as the Retail Pay-
ments Research Project. The survey data were used
to estimate the number and value of payments made
in 2000 using checks and several types of electronic
payment instruments as well as to study the character-
isties of individual eheeks paid in 2000. The magni-
tude and diversity ef the samples alse enabled a
eomparisen ef eheek Hse aeress type and size of
depesiiery institution and acress geegraphie regiens:
I additien, the data previded a basis for losking
at ehanges in neneash Fayfﬂem% sinee 1979, when
the Federal Reserve collected data on eheeks for an
analysis of the eheek-clearing sysiem, and sinee
1995, when the Federal Reserve collected dafa on
cheeks for 2 report t8 the €engress oA funds availabil-
itv and check fraud: The stfveys are described iR
detail in the appendix:

Nome. Darrel Parke and Samuel Slowinski, oftthe Boards Division
of Research and Statistics, provided valuable assistance with the
production and interpretation of the statistical estimates.[endofnote.]

Taken together, the data show that an estimated
32.8 billion checks were paid in the United States
in 1979, 49.5 billion in 1995, and 42.5 billion in
2000 (chart 1), The exact year in which check use
peaked is unknown, but it appears that the number
paid began to decline sometime in the mid=-1990s. By
2000, retail electronie payments had gained consider=
able ground. Nenetheless, cheecks remained the pre-
deminant type of retail neneash payment. Cheeks
alse sentinued teo aceount for a large propertien ef
the tetal value of retail nencash paymeats in 2000,
theugh the real value of tetal ehesks paid had
deelined sinee 1979.

OVERAILL TRENDS IN. THE USE OF CHECKS.

In the United States, most noncash payments are
made using checks, credit cards, debit cards, and the
electronic payment system called the amtomated
clearinghouse (ACH)—collectively referred to as
retail noncash payments. Consumers, businesses,

1. The term check refers to a demand draft drawn on or payable
through or at a depository institution or a federal, state, or local
government entity, including cashiers and certified checks, travelers
checks, money orders, and rebate checks. The ACH is an electronic
payments network that enables the processing of credit and debit
payments, such as payroll and prearranged bill payments, between
depository institutions.[endofnote.]

1. Nudhber df chieckierdattiié eteatrbnetaplaglestnonic payment
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TableNum biermanelr valdevefuetaf]l raciit ashn paghmeat s €060 2000

Nidmniber: Valluee:

Type of payment Billions of Percent of Trillions of Percent of

payments total dollars total
Check 425 59.5 39.3 84.4
Retail electronic
payments 28.9 40.5 7.3 15.6
Debit card 8.3 11.6 3 7
Creaifttcand!
General-purpose 12.3 17.2 1.1 2.3
Private-labe 2.7 38 2 3
Retail ACH 5.6 79 5.7 12.2
Total 71.5 100.0 46.6 100.0

NOTE. In this and subsequent tables, components may not sum to totals, and
calculations may not yield averages and percentages shown, because of
roundling,.

1 Includes checks paid by depository institutions, U.S. Tetsury checks, and
postal money orders.

2 Includes co-branded credit cards, charge cards, co-br
securddauztht cardwatrdee] ardienterdsinchang e aralsdsc ornrheaotid o arfuby gen ¢ avefs;
pegunethtc tediroakog) ety atled t anduga téramisentionsathsowgim thes ctalr dardsp aradionst
peywenks.technologies that route transactions through the card associations'
neBvolksludes retailer cards, oil company cards, third-party fleet cards, and
cards issued by third-party receivable owners. Note

4 Excludes ACH transactions classified as cash concentfiesion andattbussd
ment, which, for purposes of this study, are not considered pdgtments.
ment, which, for purposes of this study, are not considered payments.

and government entities made about 71.5 billion
retail noncash payments in 2000 (table 1). The total
value of these payments was about $46.6 trillion,
approximately four and three-fourths times U.S. gross
domestic product (GDP) for that year, Checks were
the predeminant type of retail noncash payment,
accounting for 59.5 percent of these payments by
number. By comparisen, cheeks constituted 85.7 per-
eent of retail neneash payments in 1979 (table 2).
Altheugh the number ef eheek payments inereased
frem 1979 te 2000, the number of cheeks as a share
of retail neneash payments deelined abeut 26 persen-
age peints.

Growth in overall economic activity and popula-
tion led to a general growth in payments, including
cash payments, between 1979 and 2000. Such factors
as technological change and increased availability

and acceptability of alternatives to cash influenced
the proportion of payments made with retail noncash
instruments. From 1979 to 2000, the number of retail
noncash payments grew approximately 3 percent a
year, about the same as the rate of growth of real
GDP. Hence, both the number of retail noncash pay-
ments and the amount of econemie output roughly
doubled ever the peried. Over the same period, the
aumber of households increased from 78.8 millien to
1055 millien, fer an annual rate ef growih ef almest
LS pereent.

The growth in retail noncash payments leading up
to the mid-1990s may have resulted from a general

Cred,

increase iﬂ paymeqtﬁhc%geslg%gg%sa% é?d&%?ngwmh%mgfu.s. Treasury checks, anc

households with checking accounts, and the replace-

eaiduposecriisiits of some cash payments by noncash payment

alternatives. About 9.2 billion more retail electronic
payments were made in 1995 than in 1979. The
number of checkssalsoiirosesieonsiderablyroverdthe

rd-party

periOd‘ In fa'Ct’ aboMEAQGZS Qmigﬁsmgﬁﬁiﬁ%ﬁkgsWﬁﬁrﬁz;}eﬁs:i\?ﬂm:nd disburse:

paid in 1995. However, the number of checks paid as
a share of all retail noncash payments declined, from
85.7 percent to 77.1 percent.

The decline in the number of checks as a share of
retail noncash payments continued over the period
1995 to 2000, and the number of checks paid declined
as well, from an estimated 49.5 billion in 1995 to
42.5 billien in 2000, (In comparison, the annual
number of electronic payments increased 14.2 billion
over the period.) Whether the number of ¢hecks paid
in nearby years was higher er lower than in 1995 is
unknewn. Hewever, these estimates suggest that the
number ef checks paid peaked during the mid-1990s.

2. The proportion of households without a checking account fell
from 18.7 percent in 1989 to 13.2 percent in 1998. See Arthur B.
Kennickell, Martha Starr-MeCluer, and Brian J. Surette, “Recent
Changes in U.S. Family Finances: Results from the 1998 Survey of
Consumer Finances,” Fedigall Resegvee Bullétin, vol. 86 (January
2000), pp. 1-29.[endofnote.]

2ableMum bemanel ratel o growth of ttetail montasin pasimeats) selectedegeadsyears

Number (billions):

Nurmiteeigitibieys) : Gaowth ({ mued Graweth (percent annual
Type of payment rate): 1979-2000
1979 1995 2000 1979-95 1995-20@nua;rate):1999-2000
Check 32.8 49.5 425 2.6 -3.0 1.2
Retail electronic payments 55 14.7 28.9 6.3 14.6 na 8.2
Debit card .0 14 83 41.8
Cretdfit @ard
General-purpose 15 7.8 12.3 10.9 9.5 10.5
Private-label 38 2.6 2.7 2.3 9 -1.6
Retail ACH 2 2.8 5.6 19.0 15.1 18.0
Total 38.3 64.2 71.5 33 2.2 3.0

NOTE. See table 1, notes 1-4.

SOURCES. Federal Reserve; National Automated Clearing House Association;
Nildoon Repoott, selected issues; and ATM & Debit News, BT Dattrr Bon, 2002
edition.

[note:



The apparent decline in the number of checks paid
between 1995 and 2000 was likely not driven by a
change in the general level of economic activity.
Both years were part of an economic expansion that
began in the early 1990s and peaked in March 2001
(according to the National Bureau of Economic
Research), and spending by consumers and busi-
fesses, which make the predominant number of pay-
ments in the econemy, increased during the peried.
Instead, the desline in eheek tse appears t6 have been
related to inereased use of elestronic payments by
eensumers and busingssss:

Although the number of checks paid appears to
have declined during the latter part of the period, the
number increased on net from 1979 to 2000. The
value of checks paid, however, decreased—from an
estimated $50.7 trillion in 1979 to $39.3 trillion in
2000 (both in 2000 dellars; table 3). The declines
in overall check value and related measures (the
estimated average value of a check, for example,
declined from $1,544 in 1979 to $925 in 2000) pro-
vide supporting evidence that electronic payments
have replaced checks for at least some types of trans-
actions. In addition, most large-value payments for
settlement of financial market transactions that were
onee made by check are now made electronically,
many using the large-value funds transfer systems
(sieh as Fedwire and CHIPS). Sueh payments are
diseussed separately beeause they are net considered
retail neneash payments:

WARIATIONS TN, CHECK PAYMENTS
ACROSS DHFOSTIORY | RSSITUTIONS.

Almost 15,000 depository institutions in the United
States—commeicial banks, credit unions, and sav-
ings institutions—provide checking or share draft
accounts, However, the distribution of transaction
deposits and the number and value of checks paid
are skewed toward a small number of very large
institutions.*

3. All historical values reported in this article are given in 200{dte:

dollars. Adjustments to historical values were made using the smplicit
price deflator for GD®P. Given that prices have roughly doubled since
1979, $1 in 1979 was equivalent to about $2.05 in 2000. An estimate
of the value of checks paid in 1995 could not be constructed.[endofnote.]

FablNaumbidu entek vealnet odloheok sipealds paid,
by type of institution, selected years

Memo:
Ni Value Transaction
Year and type of imstitution (billions) (trillions deposits
of dollars) (billions
of dollars)
1979:

Commercial banks 31.4 na. 744
1979:Credit uniamsions 3 na. 4
1979:Savings institistitutions 3 na. 4
1979:All depdspositangtituetiitntions 32.0 49.6 752
1979:U.S. Tredsaayuweleckecksdand

postal money orders 8 11
1979:Total 32.8 50.7
1995:

Commercial banks 42.0 na. 855
1995:Credit uniamsons 35 na. 34
1995:Savings institistitutions 34 n.a. 64
1995:All depdsytositangtinsticmsons 48.9 n.a. 953
1995:U.S. Tredsaagueeckecksdand

postal money orders 7 6
1995:Total 49.5 n.a.
2000:

Commercial banks 333 36.6 602

Credit unions 4.7 9 2000: 51

Savings institutions 4.0 1.6 2000: 62

20000dedHsitepysitatituitistitutions  42.0 39.0 715

U.S. Treasury checks and 2000:

postal money orders 5 3
Total 425 39.3  2000:

NOTE. All values are in 2000 dollars.
na. Not available.
. . . Not applicable.

Trends across Depusitanyy lhstitttions:

Credit unions and savings institutions generally did
not offer checking accounts (or their equivalent) until
the late 1970s. Since that time, transaction deposits
at, and the number and value of checks paid by, these
institutions have grown briskly.

Despite the overall decline in the number of checks
paid between 1995 and 2000, the number paid by
credit unions and savings institutions continued to
grow (table 3). These institutions together paid an

estimated 14 percent of checks in 1995 hutamergothanvaives reported in thi

20 percent in 2000. The 1.8 billion increase in the
number of checks paid annually by these institutions,
however, was more than offset by a dramatic decline

4. Depository institution subsidiarfestef multibank holding comp4}. Depgftogbhinstit@i7h billdginrim Qheuﬁ@mbéplﬂaiﬁcma]ly by

nies are treated as a single depository institution. Commetcial banks
include branches of foreign banks; checks paid by the latter group
constitute a very small proportion of the total number and value of
checks paid. Savings institutions include savings and loan institutions,
cooperative banks, and savings banks. Transaction deposits are depos-
its held in transaction accounts—types of accounts for which the
number of payments is not restricted by regulation. Although pay-
ments may be made from other types of depository wstitution
accounts, such as savings accoumts, such payments are limited by
regulation te six per month.[endofnote.]

commexcial banks.

5. The increase in checks paid by credit unions is consistent witlote:
independent evidence from the Survey of Consumer Finances con-
ducted periodically by the Federal Reserve: The share of households
that reported using credit unions for checking accounts rose from
10.5 percent in 1989 to 17.4 percent in 1998. The share that reported
using savings institutions for checking accounts declined, however,
from 20.2 percent to L1.5 percent, perhaps suggesting that the increase



Differencass across Depuositany Mstitutions
in 2000

The average value of checks paid in 2000 varied by
type and size of depository institution, presumably
because of the mix of business and consumer custom-
ers served by different institutions, Large commercial
banks and some large savings institutions serve cor-
porations and other businesses as well as consumers.
Begcause large corporations tend to make larger-valie
payments, the average value of cheeks paid by
depesitery institutions that serve them tends i6 be
larger. Community banks (small eemmereial banks
and savings institutiens) typleally serve smaller busi=
fesses aned eensymers, §6 the average value of shesks
they pay is smaller. Credit uniens everall have the
smallest average sheek value Because they gensrally
pravide aceaunis only 18 consumers (table 4?.-

The importance of check payments relative to other
types of payments at individual depository institu-
tions cannot be known precisely because data on the
proportion of total payments made using checks at
individual depository institutions are unavailable.

in check use at savings institutions was due to increased use by
businesses. The share that reported using commenrcial banks imcreased
slightlly, from 68.6 percent to 69.5 percemt. See Dean F. Amel and
Martha Starr-NMx@lusr, “Mearket Definition in Banking: Recent Evi-
dence,” Ahvitrdstist Billbtistin, vol.. 47 (Spring 2002), pp. 6389 [endofnote.]

6. In some cases, however, credit union accounts are used for
business purposes. In 1998, about 3.8 percent of small businesses used
a credit union for checking. See Marianne P. Bitler, Alicia M. Robb,
and John D. Wolken, ‘‘Financial Services Used by Smalll Businesses:
Evidence from the 1998 Survey of Small Business Finances,” Fé&ddval
Reseeve Bilblerin (April 2001)), vol. 87, pp. 183208 [endofnote.]

[note:

However, looking at the number and value of checks
paid in terms of the value of an institution’s trans-
action deposits can give some indication of the
importance—or intensity—of check use. Specifically,
the relative intensity of check use can be approxi-
mated as the number and value of checks paid
per $1,000 of transaction deposits—the number-to-
deposits ratie and value-te-deposiis ratie respee=
tively. In 2000, these raties appear t6 have varied by
type and size of depesitery institutien (table 4). The
largest semmereial banks, for example, had the high-
est value-io-depestis raiie ameng all eategeries ef
depestiery institutiens, likely reflesting the Righ aver-
age value ef eheeks paid By these instituiiens: In
eenirast, these banks had a number-ie-depesiis ratie
similar t8 these of the smallest banks and small
savings institutions: Midsize banks Rad the lowest
AHMBRr-1o-depesiis Faile and 2 VﬁlH%#B‘-H%?B%ﬁ% fatie
Belaw e raties for He 1arpest and smallest Banks:
These results stgoest that cheeks may Be Hsed 1ess
jntepsively gt midsize commercial Banks than at
IRSHEHHIGNS IR Sther CategsHes:

The amount of transaction deposits held by a
depository institution can be affected by both the
willingness of account holders to hold idle balances
and the institution’s use of sweep accounts to reduce
the balances their customers hold overnight in trans-
action accounts.

7. Generally, depository institutions use two types ofi sweep pfoete:
grams. Wholkesale sweeps, which have been offered to business cus-
tomers since the 1970s, keep customers’ non-earning assets low, by
mowing funds between non-interest-earning demand deposiits, such as
transaction deposits, and interest-earning money market muttuial funds

Tabldhecks hpedksbyaihd yrandatraosadtipos s pafs its pofs tepp sinetytuitiotisy thynis; peyatyp si zn b Sizes i fuitioti @06 2000

Checks paid:

Type and size of imstitution Nur(;n}ﬂ]mlr

transaction deposits s Val_ue
ig millions of sgllars) institu- Number (trllions ‘e os®
tions  (billions) of

dollars)

Commencial banks 6,852 333 36.6 1,099
250-60,000 170 23.6 29.6 1,254
50-250 1,104 43 3.4 790
0-50 5,578 5.4 3.6 663
Credit unions 6,551 4.7 9 186 1
75-2.,000 106 1.2 3 208
0-75 6,445 35 6 178 1.
Savings institutions 1,293 4.0 1.6 389
200-6,500 35 2.2 9 413 1
0-200 1,258 1.8 7 360
All institutions 14,696 42.0 39.0 928

NOTE. Excludes U.S. Treasury checks and postal money orders, which are
paid by the Federal Reserve Banks. Transaction deposit ranges may imclud

Percent
of
value interbank inter|

(dollars)  checks

returned returned

.79
.82
72
.75

03
98
05

99
22
67

.85

Checks paid:

DeposTiszmsaction on on Memm:
Axs{sgg f Checks paid:
of o Amount Number- Valugheckhpanber-  Value-
bank Percent  (billions to- to- to- to-
checks on-us of deposits  deposits assets assets
dollars) ratio ratio ratio ratio
(dollars)
859 34 602 55 60,682 53 58,256
964 38 411 57 72,090 54 67,681
646 26 929 43 34,106 48 37,897
595 26 93 58 38,523 53 35,386
244 [ 51 93 17,254 111 20,613
305 [ 16 75 15,621 96 20,068
223 [ 35 101 18,028 117 20,845
507 18 62 65 25,226 34 13,296
533 14 30 72 29,567 36 14,752
444 22 31 58 20,985 32 11,706
700 29 715 59 54,522 53 49,539

Nurhbertdulepesfitstatick praitk peaf $£hOEKs qfaichpsacsioftdepbitansaction deposits.
Vall&tbdepositshatoky phid pbrcBdcRO(paititparsdttdfR0 defptysitsaction deposits.

amounts equal to the upper boundary but do not include amounts equal to the
lower boundary. Institutions without transaction deposits are not included.

Nurhhemhjlsse«mfm}neblmtma'd pecFdcROQAIOpef $&E80,000 of assets.
Vallétbassetbratieakal paidf prireS ksOpaidpR o h8eBs000 of assets.

6]. In some cases, howe

Che



Jinessebf thehwdptsits intoessyresf check use may
exaggarht¢htherdlatiusitynteéh sty clofushetktheséanyest
mxstgyerats thecmtsnstyclof ichaoktions atldhetdarheri
institwttens abecatse nsoshexoshidisedns Aalsaltdenatito
npproneepticnotids mast exiiensively. vanoalsestiiie
enptatisaation feplositayiscoér ety amous Alke s
ohetlanpatti perdbpanildin Hfeagusmbethansuividee-tof
abeslss pitid paidblvalilban-asisettatidhadipetierdy-
wWiile (bl afBenebuastetassatio iatiobiespretivehe
Yéhbmithe-ghipberpanessetss ratéonaxibRiisotiRpsdie
aagevalud-thaRgbhatenoss tHe valiBbey-48s8ePLSiHS
FOE CRNATRTA RN ERSERSn SRl aletedlatRs selRugaln
REQTHTIEN ik ksadaRe BPe RtRRGtF YaATER-
asPisarAtioineEaasRs as the size category of commer-
Ciap ke rIPREASESin terms of transaction deposits or
assMeetRuui ‘%Mﬁ?’n&“s't*%lﬁ{ﬂsd%ft tﬁ@%‘i’?ﬂe"@i"i’ﬁk‘ﬁtﬁ[
ﬁ?ﬁ?tét IERHE LRieRs stanckQyas ﬂﬂ?stWRf‘ét?Jn!E@'Wy
HemBEWHIRD Ghedssoretsel ROy IHEITNEMHRY
AHIRETud R dRIRASHY GiLhckeaits Y Rt AmAsE
éHQc}é%!ME leclinehahsdzh 1AUERERIRUGIRSHNT that
CheekiHSh eSS D RNSEsARLIRI IR VY IRRS value
of‘%ﬁt%%%h%gt%lﬁﬁ%ﬁl 0045 BiG0e Nt alke
HXPM:E%MH%%‘! yoﬁ%ﬁ?ééf?%e”iéthiﬁi%ﬂit

AEsd 8? ¢! é \]éi
S&?” 188 MHHE* Fobu egl%%ﬁt Ehé%”
V eless; t a TESU re nte ere
V

e ert
e m
nar ence ¥1§
S1Z¢
SiZz€ OT aeposl Oly

E
men er rans-

1 m
1
ec{iuse 885 va@ éy ?/fBe an
men S rans-
nions
0

10N
h crage numpcer 0
€ averaég num E

a 10N acC oun{ can
Eecause iss ars avalfaﬁls 8H ans
cfion | ésﬁé %888'&“ sss N
geausE SF it oAl §§FH8% 8H8I8 %ﬁ%ﬁ%
AcEOURES:; 8 RUMBEF 8 %) Baj
E cEoHAt 1S 3 aBBF8§}ma{18H 8 HHFH & 8
g &€ Ba} Bsr EORSHASE aeCaURt: THe 3VErags Aum:
§F O CheEkS PSF accoumt varies aeress these st
tutisns (chart 2). Blifierences JA payment services
girersd may sgsslam sgme_of the variation. The
menthly averags Rumbsr of checks paid per share
draft aceount 1R 2000 (absut Ritesny was somewhat
lower than the moenthly average number of cheeks
gstimated te have been Written by heusehelds in that

) _ﬁ
ce
=

g.-..-»

rans-

or other ffimanciedl instruments. Retail sweeps, which first appeared in
1994, move idle funds from transaction deposit accounts to special-
purpose money market deposit accounts (MMDAS) and return them to
transaction accounts only as needed to cover paymemits, limiting the
number ofi withdrawals from the MMDAS to six per momth in accor-
dance with regulatory restrictions. This practice does not adversely
affect the account holder but allows the depository institution to
reduce its non-interest-earning assets. Both types of sweep programs
reduce the amount of funds depository institutions must hold to meet
their reserve requirememts. See Cheryl L. Edwaids, “Open Market
Operations il the 19908, Fesldeat:] Reseoree Bullddnsa, vol. 83 (Novem-
ber 1997), pp. 859-74, for a discussion of sweep progranms.[endofnote ]

2. Distribut@hedf credit ubistrithytiaveodgradimbrions dyasverage number of sh

drafts pald monthl per account 2000

NOTE. Ranges may include the upper boundary but do not include the
lower boundary.

year (about nineteen; chart 3). One reason for the
difference is that some households write checks on
accounts at more than one institution.

“On Us" ClieeHs:

A check that is deposited in or cashed at the same
depository institution on which it is drawn is referred
to as an on-us check. An estimated 29 percent of
checks paid in 2000 were on-us checks (table 4),
about the same as in 1979.

The apparent absence of an increase in the aggre-
gate share of on-us checks is surprising in light of
the consolidation of the banking industry that has
occurred since 1979. When institutions merge, the

3. Average @harber of retéil/aragmshipdemofitetail noncash payments

per household per month, 2000
RS RAMBR LR fakeihaangsshireyments




probability that a check written by a customer of one
of the institutions will be an on-us check for the new
institution generally increases; the increase is large
if the institutions that merged tended to serve custom-
ers that wrote checks to each other, though not so
large if they tended to serve customers that did not. If
the merger is between institutions in different geo-
graphie areas, and assuming that most checks are
leeal, the effest of the merger on the propertien of
en-us sheeks is small. That the share ef en-us cheeks
remained virtually unehanged frem 1979 te 2000 as
exiensive eenselidation of depesiiery institutions
Boih within and aeress regisns was iaking plase
siggests (hat other, Behavieral ehanges iR &heek-
wHiing effset the effssts of eonselidation. One steh
change likely wag the way aceeunt nelders obtain
cash: 1n the 1976s, aceount helders commenly
gBiained cash B Eﬁéﬁiﬂ% cheeks at the counter
gf their owR Banks: since then, the se of ATMs 18
gBtain cash Ras Increased dramaticatly, reducing fhe
Hse 8F cheeks f8r His pHpsse:

Several factors in addition to the effects of consoli-
dation or banking concentration may affect the prob-
ability that a check paid by a particular institution is
an on-us check. These include the extent of branch-
ing, the range of customers served, and the extent of
business activity of account holders with nenlocal
payment counterpaities or financial institutions. A
comparison of the proportions of on-us checks paid
in 2000 reveals some patterns among depository insti-
tutions of different types and sizes (table 4). Among
commercial banks, the proportion of on-us checks
was greater for larger institutions than for smaller
institutions. Among credit unions, however, no rela-
tionship between size and proportion of on-us checks
was evident; as a greup, eredit uniens had the small-
est share of en-us eheeks, consistent with the hinging
that in 2000, the share ef eensumer sheeks for whieh
the payee was alse a sensymer was relatively small
(23 pereent). The estimated prepertien ef oA-us
eheeks for small §§Viﬁ%§ institutiens was large réla-
tive te the preperiien for large savings instHutions,
pesibly Beeauge of the types of communities the
smaller institutions serve: IR fact, Many COMMURIY
Banks reporied 3 large share of en-us checks. The
1979 study alse found 2 large share of 8R-HS cheeks
3MeRg eommuntty Banks:

8. A complete analysis of the effects of these factors is beyond tinete:

scope of this article; a simple cross-sectional regression of the share of
on-us checks on the logarithm of transaction deposits and the number
of own-bank branches revealed no significant relationship between the
number of branches and the share of on-us checks.[endofnote.]

Returned! Checks

Because an account has been closed, funds in the
payer's account are insufficient, or another reason,
some checks presented to a paying institution are
returned unpaid to the collecting institution. An esti-
mated 251 million interbank (non-on-us) checks were
returned in 2000, about 0.85 percent of interbank
checks paid, or 8.5 checks out of every 1,000 inter-
bank checks paid (table 4). This estimate is an upper
bound on the number of returns, as some checks may
be returned more than once, leading to some double
counting.

The estimated proportion of checks that are
returned unpaid appears to vary by type and size of
depository institution. Credit unions as a group had
the highest return rate (10.3 checks returned for every
1,000 paid), suggesting that interbank checks written
by consumers are returned more frequently than are
these writien by businesses. The estimated average
value of a returied check in 2000 was $700.

WARIATIONS IN. CHECK USE BY REGION AND
DHGREE OF URBANIZETOON.

The size and diversity of the sample of depository
institutions were sufficient to estimate the number
and value of checks paid in 2000 for four broad
regions of the country—Northeast, South, Midwest,
and West, The apparent variation among regions can
be explained in part by population size and level of
economie activity (table 5). Differences persist after
controlling for those variables, however, an indica-
tion that regional differences may be associated with
other factors, such as the availability of and willing-
ness to use payment instruments other than checks.
By number of checks paid per capita, the Midwest
led the regions, followed by the South, West, and

9. An on-us check would not be returned to another depository
institution, as the payer and payee are using the same institution; an
on-us check could be returned unpaid to the payee, however. The
surveyed depository institutions repotted only the number and value
of checks returned to other institutions. The percentage of returned
checks was computed as the number ofieturned checks divided by the
difference between the number of checks paid and the number of
on-us checks. (As a share of total checks paid, interbank returned
cheeks accounted for an estimated 0.60 percent.)endofnote.]

10. Technological advances in the processing of returned checks
may have reduced the incidence of multiple returns of the same check
by helping collecting banks re-present checks when there is a greater
likelihood of sufficient funds in the account on which the check is
drawn.[endofnote.]

11. Economic activity was measured by economic output, which
was estimated as the sum of the gross products of the states making up
the regions. Gross state product is a measure of state output similar to
GDP[endofnote.]

[note:

[note:

8]. A complete analysis of the effects of

[note:
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Ninmideer:

Value: Memo:

Trans-
K Per  Number  Folgl oo Per  Value:  AVETRBE Nudopout
. . of - ! - N ;
Location of deposits institu- Total Per $1.000 ton Etﬂﬁ} hs capita $1,000 e gFé udéposits
N 18 , . (thousands . (billions
tions  ¢lylfjgns)  capita of . deppsnits ? of of . depesits 5 ?Ek of
output ratio dellars) dollars) output fafie®  (doHars)  dollarsy
By mezgom
Northeast* 2,417 71 132.6 33 46.0 9.1 169.8 4,233 58,909 1,28ma nals4
Multiregion institutions 55 3.6 40.2 7.0 Northeast: 77,883 1,93fa na 82
Single-region institutions 2,362 35 54.0 2.1 Northeast: 32,763 606 65
South 4,841 15.3 By152.8 4.7  regio6l.9 14.6 Sduh 3 4,467 59,096 95ha Naz47
Multiregion institutions 92 4.9 59.6 5.7 South: 68,824 1,15 na 82
Single-region institutions 4,749 104 63.1 9.0 South: 54,242 860 165
Midwest 6 5,396 10.8  Byl68.4 5.0region: 61.6 8.Midwestf23.9 3,683 45,362 73pa NaL7e
Multiregion institutions 94 4.1 51.9 4.4 Midwest: 56,387 1,08Aa na 78
Single-region institutions 5,302 6.8 69.4 3.6 Midwest: 36,570 527 98
West? 2,182 8.8  BynB®b:West’ 3.7 64.1 7.3 1155 3,102 53,437 83@a nals7
Multiregion institutions 72 4.2 69.1 4.0 West: 65,235 94Ma na 61
Single-region institutions 2,110 4.6 60.1 33 West: 43,959 73ﬁa 76
By untiawizattom
Urban 10,173 333 145.3 57.6 33.0 144.2 57,215 29 578
Rural 5,970 8.7 Byl67.0 urbaniBldh: 6.0 R4 43,575 683 137

NOTE. Includes only checks paid by commercial banks, savings imstitations,
and credit unioms. Multiregion institutions are those that have deposits in more
than one region; single-region institutions have deposits in only one region.
Urban areas are those defined as metropolitan statistical areas or New England
county metropolitan statistical areas; rural areas are those defined to be outside
urban areas. Figures for the number of institutions do not sum to the total
number of institutions because some institutions operate in more than one region
or in both urban and rural areas.

4. Includes Connecticut, Maine, Massachusetts, New Hampshiraotlew Jer-
sey, New York, Pennsylvania, Rhode Island, and Vermont.

5 Includes Alabama, Arkansas, Delaware, District of ColumbnateFlorida,
Georgia, Kentucky, Louisianz, Maryland, Mississippi, North Carolina, Okla-
homa, South Carolina, Tennessee, Texas, Virginia, and West Virginia.

Includes Illinois, Indiana, Iowa, Kansas, Michigan, Minnesotdyddissouri,
Nebraska, North Dakota, Ohio, South Dakaota, and Wisconsin.
Includes Alaska, Arizona, California, Colorado, Hawaii, Idahdydtdontana,

Output is measured as the sum of the gross products of the states in tisée 1 per 3e0adih.oNpw: Mexico, Oregon, Utah, Washingtom, and Wyoming.

regiorQutput is measured as the sum of the gross products of the states in the
regiorSee table 4, note 1.

See table 4, note 2. Note
Note

Northeast. By value of checks paid per capita, the
Northeast led, followed by the South, Midwest, and
West. Thus, no region stood out as the greatest user
of checks by both number and value. Nonetheless,
some differences among regions appear to have been
large. For example, the number of checks paid per
capita was 27 pereent higher in the Midwest than in
the Nertheast, and the value of checks paid per capita
was 47 percent higher in the Nertheast than 1A the
West.

The Northeast had the lowest number of checks per
capita, the lowest number of checks per $1,000 of
output, and the highest average check value. In addi-
tion, the Northeast had the lowest number-to-deposits
ratio, The smallest region as measured by area and
population size, the Northeast includes New York
State, which is hieme to a significant coneentration of
financiall and corperate activity. This activity appears
t6 have had a large effect on eheeks and depesits in
the regien. Fer example, average eheek value fer the
regien was mere than 20 percent lewer when New
Yerk State was exeluded frem the ealeulation, bring-
ing the average value fer the rest ef the Nertheast
slager i8 the average values for the sther regions:

SOURCES. Federal Reserve;, and Department of Commerce, Bureau of Eco-
ndmic Amalybis and Bireau ofdépo@ensus. ratio: See table 4, note
3 value to deposits ratio: See table 4, note

Interestingly, the average check value and value-to-
deposits ratio for depository institutions operating
only in the Northeast (single-region institutions) were
considerably lower than for institutions operating in
the Northeast and at least one other region (multi-
region institutions). Among single-region institutions,
these in the Northeast and Midwest had the lowest
average cheek values and value-te-depesits raties,
suggesting that these institutions were tised less fre-
guently fer paying larger-value business eheeks. Cef-
respendingly, the very high average eheek value and
value-te-depesits ratie for multiregion institutions
eperating in the Nertheast suggest that these instit-
tiens were used mere eften than ethers fef paying
sheh 1arger-value Business ehecks:

The Midwest, the region with the largest number
of depository institutions per capita, had the highest
number of checks per capita. The West had the small-
est value of checks per capita and per $1,000 of
output, possibly indicating that payers in the region,
perhaps led by businesses, had a greater propensity
to replace higher=value cheeks with electronie pay-
ments. The Seuth had the highest value ef eheeks per
$1,000 of eutput and a value-to-depesils ratie similar

Midwest:

West:



to that for the Northeast, suggesting that checks were
used by businesses more often in these two regions
than in the other regions.

Almost 80 percent of checks were paid using trans-
action deposits located in urban areas (table 5). On
a per capita basis, however, the number of checks
paid was more than 14 percent higher in rural areas,
perhaps because of lesser availability of or willing-
ness to use electronic payment alternatives. The aver-
age value of rural checks was about 30 percent lower
than that of urban checks.

DISTRBITION OF CHECK PAYMENTS
BY PAYER, PAYEE, AND PURPOSE.

The share of checks written by consumers appears to
have increased somewhat since the 1970s. According
to the 2000 survey, consumers wrote about 58 per-
cent of the sampled checks for which the payer could
be classified, with business and government checks
making up the rest. Studies by the Bank Adminis-
tration Institute and Arthur D. Little, Inc., in the early
and mid-1970s that classified check payments by
payer and payee found that consumers wrote abotit
half of all checks. The increase in the share written

12. Urban areas were defined as metropolitan statistical areas
(MSAs) or New England county metropolitan statistical areas
(NECMASs)), and rural areas as all other areas.[endofnote.]

13. Approximately 11 percent of checks could not be classified into
payer and payee categories.[endofnote.]

14. See L.M. Fenner and R.H. Long, “The Check Collection
System: A Quantitative Description” (Chicago: Bank Administration
Institute, 1970), and Arthur D. Little, Inc., “The Consequences of
Electronic Funds Transfer: A Technology Assessment of Movement
toward a Less Cash/Less Check Society,” prepared for the National
Science Foundation, Research Applied to the National Needs
(RANN), under contract NSF-C844 (Government Printing Office,
1975).[endofnote.]

by consumers and the corresponding decline in the
share written by businesses and governments partly
explain the decline in the real value of checks over
time.

Checks can be classified according to the broad
purpose of the payment—ypoint-of-sale (POS) (gener-
ally, in-person purchases of merchandise at such loca-
tions as grocery and office-supply stores); income
(payments to consumets by businesses and gov-
eriiments, including payroll, rebates, refunds, and
dividends); remittance (paymentis of one-time of
reeurring bills); and casual (CONSWMEr-Io-coNSHMEr
payments). The value of eheeks paid in 2000 varied
By purpese ef payment (table 6). For example, nearly
three-feurths ef POS eheeks were for less than $100.
In esntrast, slightly fewer than half ef casyal-payment
sheeks were fer 1ess than $100, and nearly as many
were fer $100 te §1.000:

Comparison of the results from the 1970s with the
results for 2000 shows that, combined, the share of
checks written by consumers at the point of sale and
for the payment of bills decreased about 13 percent
over the period, with a proportionate increase in
consumer-to-consumes check paymenis. Consum-
ers apparently, over time, replaced checks written at
the point of sale and for bill payment with electronic
payments to a greater extent than they replaced

[note:

15. In 1979, individuals wrote an estimated 50 percent of their

[chizcks to pay bills. Another 40 percent were written at the poitgJofApproximately 11 perct

sale (of which 80 percent were written to make retail purchases and

[abeut 20 percent were written for cash), and about 10 percent W@reSee L.M. Fenner and

written to other consumers. In 2000, 36 percent of checks written by
consumers that could be classified by purpose were for bill payment
and 29 percent were written at the point of sale; an additional
13 percent were identified as either for bill payment or wreitten at the
point of sale. The remaining 23 percent were comsuMer-to-consumer
payments. (Only 1.6 percent of checks written by consumess in 2000
could net be classified by purpese.)lendofnote ]
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Percent

Payer: Payee: Payee: Payer: Punesse:
Check value (dollars) All checks
Consumer Business? Consumer Business! POS? Remittance’  Income* Casual s
0-100 48.1 64.0 25.3 322 55.8 721 51.8 21.7 48.6
100-1,000 38.7 30.5 50.6 52.4 321 21.7 36.0 59.6 41.0
1,000-2,500 6.3 3.0 11.2 8.9 5.2 2.9 5.9 111 5.6
2,500-10,000 5.3 21 95 5.6 4.8 2.7 4.3 6.6 4.2
Miore than 10,000 1.7 4 34 9 2.0 7 21 11 .6
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

NOTE. Check value ranges may include checks written for amounts equal to
the upper boundary but do not include checks written for amounts equal to the
lower boundary.

small percentage of checks paid by and to businesses.

Payments from any type of payer tiNetith®rrenbitericesPaymegisvéramenty type of payer to either

payee that did not occur at the point of sale.

Payments to an individual from eitheNatbusineiame: gRaymeresttendityindividual from either a busi
Includes state and NuotelBgsiviessinehtdehestate whicHocahguueedmenly checks, whicPaymetitstzrdnonlye mdividual to anotdete 5 casual:

Point-of-sale paymexttefiPAS Ruyntypk safeppyygmenmtsitirama dnysitygss of payer to either a business or a

government payee.

12]. Urban areas were de

Payments from one individual to another.



checks written to pay other consumers. In 2000,
consumer-to-consumer payments accounted for about
23 percent of checks that could be classified as hav-
ing been written by consumers.

The average value of checks written in 2000 was
considerably greater than the average value of credit
and debit card payments (table 7). In contrast, the
average value of ACH payments, which are used
more ofien for larger-value, recurring payments stich
as morigages, credit card bills, and payroll, was
somewhat higher than the average value of check
payments.

Despite the high average value of checks relative
to debit and credit card payments, many checks in
2000 were for small amounts (table 7). About 29 pet-
cent were for less than the average value of debit card
payments ($42), and 85 percent were for less than the
average cheek value of $925. In comparison, approxi=
ately 95 percent of checks written 1n 1979 were for
less than the average eheek value that year of $1,544.
The prepertion ef ehecks for less than $500 decreased
frem 85 pereent in 1979 te 77 pereent in 2000.
Hewever, the preperiien of the highest-value shesks
(these abeve $500,000) alse desreased. Thus, mest ef
ihe deeline in the average (and tetal) value of shesks
frem 1979 t8 2000 was due t8 the replacement of the
Righesi-value eheeks with electrenic payments:

EVECTRONIC PAYMENTS.

The number of retail electronic payments made in
1979 was small, accounting for about 15 percent of
all retail noncash payments (table 2). Since then, the
number made annually has grown at a high rate. Over
the latter part of the period, the growth in elecironic
payments accelerated, nearly deubling between 1995
and 2000 and acceunting for 40 percent of all retail
fieneash payments in 2000. Mest of the growth was
due to a dramatie inecrease in the Aumber of debit card
paymenis.

Payvaersts by Hbosediod s

An estimate of the average number of check pay-
ments made monthly by a household in 2000 can be
estimated from data collected in the survey on check
use. Because of the nature of the data from the
electronic payments survey, however, a hotsehold
average for retail electronic payments cannot be esti-
fated witheut making assumptions. A large proper-
tlen of eredit and debit card payments are likely made
by heusehelds, aliheugh businesses alse use &redit
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Percent of checks
below average

Average value

Type of payment (dollars)

Check 925 85
Debit card 42 29
Credift candl
General-purpose 87 44
Private-label 59 36
Retail ACH 1,009 87

NOTE. See table 1, notes 1-4.

cards extensively, and a large proportion of ACH
payments are undoubtedly made by businesses and
governments. To estimate an upper bound for retail
noncash electronic payments made by households,
assume that households made all debit and credit card
payments in 2000 and were the payers for half of all
ACH payments. Under these assumptions, the aver-
age number of retail electronic payments per house-
hold per month in 2000 would have been about
twenty-one (chart 3), or slightly more than half the
retail noncash payments per household per month in
2000, For purposes of comparison, assume that in
1979, households made all retail electronic payments
but half of all check payments. Under these assump-
tions, the average number of retail electronic pay-
meats per heusehold per menth weuld have been
abeut six, of abeut ene-feurth ef the retail neneash
payments made per heuseheld per menth iA 1979;
eheek payments weuld have asssunted fer the ether
three-feurths (abeut seventeen per heuseheld per
menth).

Although the number of checks written per house-
hold increased from 1979 to 2000 (in part because the
number of households with some type of checking
account increased), electronic payments per house-
hold as a proportion of retail noncash payments
increased more than checks. The apparent increase in
the share of retail electronic payments suggests that
consumer checks have been replaced by electronic
payments to seme exient. The inerease In the esti-
mated number ef eheeks written per heuseheld per
fenth, hewever, suggests that further grewth in eles-
trenie payments eeuld essur threugh the replasement
of seme eensHmer cheeks:

16. Data are not available to estimate precisely the share of retail
ACH payments made by households, but research suggests that the
share is about half. Of those household payments, about 40 percent are
ACH debits—mainly prearranged payments (authorized by house-
holds and initiated by business recipients) that households have tradi-
tionally made by check, such as payments of recurring obligations to
mortgage, insurance, and utility companies. The other 60 percent are
ACH credits—mainly payroll payments from businesses to house-
holds but also some payments by households. See Vantis Iinterna-
tional, “Maiket Analysis and Segmentation for Direet Deposit and
Direct Payment among Consumeis, Businesses, and Financial Institu-
tienis” (1998).[endofnote ]

[note:



Paymentss by Businesses and Governments.

The use of electronic payments by businesses and
governments has also increased since 1979. Many
businesses have adopted direct deposit of payroll, for
example, The proportion of payroll payments made
via direct deposit rather than paper check increased
from close to zero in 1979 te about 50 percent in
2000. Some businesses have also begun to experi-
ment with programs for converting checks to elec-
tronic payments at point-of-sale locations and for the
processing of bill payments. In addition, a number of
businesses are seeking ways to combine electronic
payment processing with invoicing, which could
reduce the number of check payments. The U.S.
Department of the Treasufy now makes mest of its
payments using the ACH (ehart 4) (though federal
gevernment payments censtituted only abeut LS pef-
eent of all retail neneash payments in 2000).

Lavge-Valwe Fayments:

In addition to the retail payments that are the focus
of this article, some very large payments, includ-
ing federal government and business payments once

17. National Automated Clearing House Association; and Vanfiste:

International, “Mzunket Analysis and Segmentation for Direct Deposit
and Direct Payment® (1998)).[endofnote.]

18. For more on federal government payments, see Paula V. Hill§ngte:

and Stephen E. Thompsom, “The Federal Reserve Banks as Fiscal
Agents and Depositories of the United States,” Feeideals/ RRssarve
Bulfétin, vol. 86 (April 2000), pp. 251-59 [endofnote.]

ChamNdmbbiuntvetadl§ pasail qray metistdditintddely . héleSsiifyeasu

1979-2001

NOTE. The 2001 uptick in check payments was due to the midyear tax
refund payment sent to almost 100 million taxpayers as prescribed by the
Economic Growth and Tax Relief Reconciliation Act of 2001. The U.S.
Treasury also makes a small number of payments using other mechanisms
such as Fedwire.

made by check, are now made using large-value
funds transfer systems. Increased use of these sys-
tems helps explain the decline in the average value of
checks from $1,544 in 1979 to $925 in 2000. Relative
to retail noncash payments, payments made using
these systems are few in number but tend to be large
ifl value. From 1979 to 1995, the rate of growth of
large-value payments by number (table 8) was simi-
lar to that for retail electronic payments (table 2).
From 1995 to 2000, however, the number of retail
electronic payments grew more than twice as fast
as the number of payments processed by the large-
value funds transfer systems.

Some payments made using large-value funds
transfer systems replaced some larger-value business
and government payments made by check, and this
switch apparently had a significant effect on the
real value of check payments over time. One large-
scale change in business practices that motivated
the replacement of some large-value checks was the
switeh to same-tay funds for the settlement of trades
between seeurities dealers in the U.S. equities mar-
kets A 1996.

NONCTASH PAYMENTS IN OTHER COUNTRIVES.
A look at noncash payments in other coyntries pr

vides some perspective on the use of checks and
electronic payments in the United States. Compared

with other industrialized economie§—Japai,  "gjdere! oovernment paym

European Monetary Union (EMU), the United King-
dem, and Canada—the numiber of nencash payments
of any type per capita Is considerably higher in the
United States, as is the number ef eheek payments
'ber eapita (ehart 5). The number of elesironic pay-
ments per eapita is alse higher in the Uniied States,
theugh net substantially se. Detailed data (et shewn)
indieate that the Aumber of elestrenic payments per
eapiia in seme eeuniries of the EMU, sueh as Fin-
land., Germany, and the Netheriands, is higher than in
the United States (similarty, the use of elsctronie
@aymem May Be greater 1A some regiens of the

Rited States than In Sthers):

The number of noncash payments per capita is
higher in the United States than in the other econo-
mies mainly because of the more extensive use of
checks. Given the very low level of noncash pay-

19. Nonetheless, many payments made via the large-value funds
transfer systems, such as Fedwiire, are low in value compared with the
average ($3.8 million). In fact, about one-fourth of Fedwire payments
in 2000 were for amounts less than $4,000. The median Fedwire
payment was $30,000, the 75th percentile was $183,000, and the 95th
percentile was $5.1 million.[endofnote.]

8r-nated Clearing House

[note:
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Item 1979 1995

Number (millions) 45.9 126.9

Value (trillions of dollars) 186.6 581.5

NOTE. Includes Fedwire fund transfers and fund transfers processed by the
Clearing House Inter-Bank Payment System (CHIPS).

ments per capita in some countries, it seems likely
that cash is used more extensively in these countries
than in the United States. If that is true, measures of
the importance of checks as a share of noncash pay-
ments may overstate the relative use of paper-based
payment instruments in the United States. Without
reliable measures of cash use, however, a compre-
hensive comparison across countries of the extent to
which electronic payments have replaced paper-based
payments (mostly cash and cheeks) is not possible.

SUMMVIARY AND CONCLUSKDIXS.

Statistical estimates indicate that the number of
checks paid in the United States rose from 32.8 bil-

20. Some researchers have argued that in the 1980s and 1990s, thete:
number of paymemts by cash was lower in the United States than in
other coumtries. See Diana Hancock and David B. Humgiimrey, “Pay-
ment Transactions, Instrumemts, and Systems: A Survey,” Jomalal of
Brokibgig & Firaoeece, vol. 21 (1998), pp. 1573-624k[endofnote.]

Growth (percent, annual

Growth (pépeecentnamaial
2000
1979-95 rate):1995-2000 rate): 1979-2000
168.1 6.6 5.8 6.4
671.9 74 2.9 6.3

SOURCES. Federal Reserve and CHIPS.

lion in 1979 to 49.5 billion in 1995 but declined to
42.5 billion in 2000, These three estimates are highly
suggestive, though not conclusive, evidence that the
total number of checks paid per year peaked in the
1990s. Despite the apparent decline since 1995, the
fiumber of checks paid remained higher in 2000 than
in 1979.

The estimated value of checks paid declined from
$50.7 trillion in 1979 to $39.3 trillion in 2000, sug-
gesting that electronic payments have increasingly
replaced larger-value checks. Moreover, although the
real value of transaction deposits declined slightly
frem 1979 to 2000, the decline was fiot as great as the
deeline in the value of checks paid, a further sugges=
tlen that eleectronie paymeats originated frem trans-
astien depesits likely replaced eheek payments.

The number and value of checks paidl vary "aitfétigrs have argued that in
institutions in interesting ways. The average value
of checks paid, as well as the intensity of check use,
differs by type and size of institution, reflecting in
part the types of customers served. Differences also

5. N@hbertof nincaishrpafy nondsspepaypia i peiccypita in one ygXist according to geographic region. Generally, the

selected economies

NOTE. Includes both retail payments and payments made using large-value
funds transfer systems. Data for United States are for 2000, for France, 1998;
for others, 1999. The European Monetary Union includes Austria, Belgium,
Finland, France, Germany, Greece, Ireland, Italy, Luxembuig, Netherlands,
Portugal, and Spain.

SOURCE. European Central Bank, “Blue Book: Payment and Securities
Settlement Systems in the European Union"; Bank for International
Settlements, “Statistics on Payment Systems in the Group of Ten Countries”;
and Federal Reserve.

per capita value of checks paid is highest in the
Northeast, and the number of cheeks paid per capita
Is highest in the Midwest. 1n additien, the aumber of
eheeks paid per capita apparently is greater in rural
areas than in urban areas.

Although the number and value of checks may
have begun to decline, it appears likely that checks
will continue to play a significant role in the U.S.
payment system, particulatly when electronic pay-
ments are not well suited for meeting consumer or
business fieeds. U.S. authorities have generally relied
on market forees to provide new payment products
and serviees. In this envirenment, the fast that €heeks
are still widely used suggests either that ehecks are
an efficient means ef payment fer many purpeses
relative te alternatives er that Barriers te innevatien
are inhibiting the develepment of alternatives. The
Federal Reserve Nas emphasized the need fer the
publie and private sestors t6 identify any sueh Barr-
8rs and 8 werk e reduee or eliminaie them when
daing £8 i 1A the public ipterest:



METHODS OF ESTIMATION.

Described in this appendix are the surveys that pro-
vided the data analyzed in this article. Also described
are methods used to estimate the total number and
value of checks for 2000, 1995, and 1979,

2000 etz

The most recent data were collected through a set of
three surveys sponsored by the Federal Reserve and
known collectively as the Retail Payment Research
Project. The three surveys were

* Depasitaryy Institutiom Check Study—Suwveyy of a
stratified random sample of insured commercial
banks, credit unions, and savings institutions in the
United States to estimate the number and value of
checks paid in 2000 from data for March and April
2001

 Check Samplle Study—Siveyy of individual checks
submitted for collection by a stratified random
sample of depository institutions during 2000 to
characterize check payments in that year in terms
of payex, payee, and purpose

* Flecwonitc Paywentt Instramemss Study—Sinveyy of
the universe of electronic payment networks, card
issuers, and third-party processors to estimate the
number and value of retail electronic payments
originated in the United Siates in 2000. Covered in
the survey were credit cards (both general-purpose
and private-label cards), debit cards (both en-line
eards, whieh are ysed by entering a persenal identi-
fieatiom number, and signature-based eards, whieh
generally invelve signing a reeeipt), and ACH
{ransactions.

The collection of data on electronic payments was
straightforward because the processing of electronic
payments is largely centralized. Credit and debit card

21. Global Concepts, Inc., and Westat assisted with the first and
second surveys, and Dove Consulting assisted with the third. The
preliminary results of the three surveys were announced in November
2001. A complete description of the project is available at the Federal
Reserve Financial Services web site (www.frbservices.org) under the
topic Key Initiatives.[endofnote.]

22. Almost all checks in the United States are written against
insured transaction deposits held at these types of institutions. Deposi-
tory institutions serve as paying banks for checks written by the
customers of nondepository institutions, such as checks written against
money market and mutual fund deposit accounts with check-writing
privileges.[endofnote.]

transactions are processed through a small number
of networks, and payments flow through these net-
works, even if the payer and payee are customers of
the same bank. Because more than one network can
process the same payment, double counting could
have been an issue. To avoid this potential problem,
the networks were asked to repoft only those pay-
ments that were eriginated on their ewn netwerk.

The check-clearing system is far less centralized
than the electronic payments processing system.
Checks are paid by several types of institutions—
commercial banks, credit unions, savings institu-
tions, and U.S. branches of foreign banks. To obtain
payment for a check, the depository institution inio
whieh the check is first deposited, usually the payee’s
bank, must preseat it te the paying bank. Presentment
eommenly requires that the ehesk be physieally
delivered te the paying bank e reeeive payment
(theugh presentment ean Be made elestrenically if
the paying bank agrees). Presentment ean be dene
directly or threugh an intermediary sueh as a 66fre-
spendent bank, a slearingheuse, of a Federal Reserve
Bank. Aliheugh the number and value ef sheeks
eellected By the Reserve Banks each year are kRGWR,
the pumber and value of cheeks presented direetly of
through other intermediaries are HAKABWR. Because
stch data are ROt Included IR reparts filed By 38B8§_{:
18Ry IRSHiHERS, they must Be estimated on e Basls
8F SHIVEYS: §&H1?18 gsign and metheds 8F estimation
are descHbed elow:

Estimation of the Number and
Value of Checks Pail

The number and value of checks paid, the share of
on-us checks, and the number and value of returned
checks for 2000 were estimated using data from the
Depository Institution Check Study. In this study, the
surveyed depository institutions were instructed to
report only those checks paid on behalf of their own
customers and to exclude checks that they collected
on behalf of other depository institytions. To accout
for cheeks written on meney mMmarket and ether

lseeunts at brokerages, respendentis were instruglbge'obal Concepts, Inc,

te inelude in their figures the eheeks they seitled on
behalf of these nendepesiiery insttutiens:

amplee desigm. Whether checks are written on tragi-a;most anl checks in

tional checking accounts provided by depository
institutions, on accounts provided at brokerages or
other nondepository institutions, or are money orders,
cashiers checks, rebate checks, or travelers checks,



they are generally paid by depository institutions.
The population of depository institutions from which
the sample was drawn encompassed commercial
banks (including branches of foreign banks), credit
unions, and savings institutions. Depository institui-
tion subsidiaries of multibank holding companies
were treated as a single institution. Depository institu-
tiens in the pepulatien that had transaction depesits
at the elese of business en September 30, 2000
(June 30, 2000, fer eredit uniens), were greuped
By type—ecommeicial bank, eredit unien, e savings
institution—and stratified By value ef transastien
depesits (exeluding the transaetion depesits of other
Banks and the U.S. gevernment), as reperied e fed-
gral depesitery Institutien regulaters:

The sampling procedure was designed to achieve
95 percent confidence intervals no larger than +5 per-
cent of the size of the estimates of total number and
value of checks paid. Six strata were defined for
commercial banks, five for credit unions, and three
for savings institutions. The boundaries of the strata
and the probability of selection for institutions in
each stratum were set to maximize the preeision of
the estimates of the number and value ef ehecks.
Beeause transaction depesils are ceneentrated in the
largest institutiens, the probability of an nsttvEON's
Being sampled inereased with the value ef iis irans-
aetien depesits, altheugh the prebability ef sslsston
wag the same fer all the instiitiens in a given stra-
ym. Using the assumptien of & respense rate ef
6S pereent oF gff%%%%h ;365 depesitery instithtions
wefe sampled. The preBability of selection for e
largest 533 eommereial Banks, 164 credit uniens; and
40 savings InsHHoRs was 168 parcent:

There were 1,256 valid responses for the number
and value of checks; 1,011 valid responses for the
share of on-us checks; and 1,036 valid responses for
the number of returned checks. For the total number
and value of checks, the overall response rate was
about 53 percent. In part because response rates were
higher for strata with larger depesitory institutions,
the desired preeision was achieved for the estimate of
cheek number; it was net, hewever, for the estimate
of sheek value.

Estimatiam. To improve the accuracy of the estimates,
the strata used for estimation were updated using
transaction deposit information for the population
of depository institutions with transaction deposits
at the close of business on March 31, 2001 (Decem-
ber 31, 2000, fer credit uniens) (14,696 institutions).
For the final estimatien, commereial banks were
grouped inte seven sirata, credit uniens inte six, and
savings institutiens inte four.

Check figures were annualized by summing the
figures for March and April 2001 and multiplying
by six. For simplicity, these annualized figures were
assumed valid for 2000, an assumption supported by
data on Federal Reserve check collections: The num-
ber of checks collected by the Federal Reserve Banks,
which may track tetal checks for shert intervals,
deelined slightly but was relatively flat betweea 2000
and 2001. The annualization faster implied by the
number ef eheeks eollected by the Reserve Banks
would have been slightly smaller than six besatise
eheek eelleetion velume in Mareh and Aprl tends te
Be higher than in ether menths:.

Estimates of the number and value of checks were
based on separate ratio estimators for each stratum
using transaction deposits as the covariate. (Within
a stratum, the amount of transaction deposits was
highly correlated with the number and value of
cheeks reported by the responding institutions.) The
estimate of total number (of value) ef cheeks paid
by depesitery institytions was egual te the sum of
the estimates for the strata. Data on the Aumber (er
value) of U.S. Treasury eheeks and pestal meney
erders paid i 2000 were added te that estimate te
abtain the estimated tetal fer 2000.

The precision of the estimates is characterized by
the 95 percent confidence intervals reported below.
Confidence intervals were computed by multiplying
+1.96 by the sampling siandard errors. The sanipling
standard errors reflect the variability within the
sample data as well as the number of survey
responses.

The estimates reported in this article for the num-
ber of checks paid in 2000—42.5 billion (95 percent
confidence interval of 40.9 billion to 44.1 billion)—
and the value of checks paid in 2000—$39.3 trillion
(95 percent confidence interval of $36.9 trillion to
$41.8 trillion)—are revised from preliminary esti-
mates released in Nevember 2001.

Estimation of the Number and
Value of Checks Paid by Location of Degpasitts

Although the survey of depository institutions was
not explicitly designed to facilitate a comparison of
check use by geographic region, sufficient responses
were received to make siuich a comparison possible.
For each of four regions—Northeast, South, Mid-
west, and West—separate estimates of the number

23. Revisions were based on the correction of several data errors
identified during the preparation of this article.[endofnote.]

[note:



and value of checks paid were made for single-region
institutions (those having deposits in only one region)
and multiregion institutions (those having deposits in
more than one region). For multiregion commercial
banks and savings institutions, checks and transaction
deposits were allocated to regions according to the
proportion of the institution’s total deposits in each
of the regiens. The allocation methed assumed that
within these institutiens, the raties ef transastien
depesits te total depesits, eheck number t6 transae:
tien depesits, and ehesk value te transaetion depesits
were eenstant. Infermatien en the leeatien of depes-
its at eredit uniens and branehes of fereign banks was
HRavailable, and data fer these instituiiens were as-
signed e the staie in whieh the head effics ef the
depesitery institution was lecated. Except for several
gf the largest eredit unisns %3’881:1% ten), mest of these
g{ig%%ﬁﬂ%ﬂé 8perate within the Beundaries of & single

To produce the regional estimates, institutions were
stratified first by region and then by type and size.
For each region, the strata were constructed by sepa-
rating institutions into multiregion and single-region,
type, and size categories, with strata boundaries
selected according to an approximation to Neyman
allocation. New ratio estimators were produced
using these strata, following the procedure described
in the preceding section.

About 138 institutions had branches in more than
one of the four regions. (These institutions paid about
40 percent of all checks and accounted for just over
40 percent of transaction deposits.) For each of these
multiregion institutions, prior to estimation, transac-
tion depesits and check data (number and value of
cheeks) were allocated te regions in propertion to the
lecatien of their total deposits. Allecating transaction
depesils aseording o total depesits assumes that, fer
the institutiens in the sample, transaction depesits
and eheeks are in the same propertien te tetal depes:
its fef every regien. Thi§ allecaiion methed appears
feagenable fer the eensiruetion of an aggregate
regienal estimate but may net held irue fer seme
ingtitutiens. Whether large regienal diffsrentials in
this preperiien for seme very 1arge institytiens would
weaken Of strengthen (he apparent regisnal differ-
EREES Feported NEe IS HAclear:

24. The approximation method used was from Tore Dalenius and
Joseph L. Hodges, “Minimum Variance Stratification,” Jaurnek! of the
Kmeeicann Statisticabl Assaoidtinmn, vol. 54 (1959), pp. 88-101.[endofnote.]

25. The national estimates obtained from aggregating these
regional estimates for commetcial banks and savings institutions were
about the same as those obtained from the original study but were
slightly more precise. The increased precision appears to have been a
result of additional homogeneity among the institutions in the result-
ing strata.[endofnote.]

Estimates of urban and rural check use were con-
structed using a method similar to that used to
construct estimates by region. Urban areas were
defined as metropolitan statistical areas (MSAs) and
New England county metropolitan statistical areas
(NECMAs), and rural areas as all other areas.

Characterization of Checks by Payer, Payee,
and Punmpase

The survey of individual checks was intended to
gather information about the shares of checks written
by and received by businesses, consumers, and gov-
ernments and the purposes of the payments. Data
were collected on almost 30,000 checks from nearly
150 depository institutions.

A two-tiered sample design was used to collect a
representative sample of checks. First, a stratified,
random sample of depository institutions was gen-
erated from the population of commercial banks,
savings institutions, and credit unions. Then each
selected institution was asked to retrieve a randem
sample ef the eheeks it collected in 2000, using its
internal reeords. The number of cheeks provided by
an institytien was In propertien t6 the ameunt ef
its transaetion depesits. For each sampled eheek, the
institutien reeerded eeriain ebjestive charasteristies
useful in determining the type of payer and payee and
the purpese ef the payment. The instituiien alse
reeorded a §HB%8€E1V8_ assessment of the fype of paysr
and payee—infermatien that was Hsed later 8 verify
the validity of the categories assigned Hsing ihe
objective characterigtics. TS project pHvacy, e 1hst-
tuitens did AGt previde Information that EBHIQ Be Hsed
18 spacificatly identify He payer o pavee. FoF the
feparted fighres, separate fatie estimates for e
stratd Were summed 18 produce an estimate for the
popHatian:

1979 Daiax

The 1979 data were collected in a survey conducted
in that year by the Federal Reserve Bank of Atlanta
and cosponsored by the Reserve Bank, the American
Bankers Association, and the Bank Adminisiration
Institute. The estimates of the number and value of
[¥ffecks for 1979 were produced from separate rati
estimates of the total number of checks reported by a
[ateatified sample of 343 banks.

26. Federal Reserve Bank ofi Atlanta, “A Quantitative Description
of the Check Collection System: A Report of Research Findings on
the Check Collection System' (1980).[endofnote.]

24 ,OThe approximation me

25]. The national estimat



1995 Deater

The 1995 data were collected in a survey conducted
in 1996 for a report to the Congress on funds avail-
ability and check fraud. The estimate of number of
checks paid was based on the sum of two fiigures
requested in the survey questionnaire: number of
checks paid during 1995 that had been received from
other institutions and number of checks paid during
1995 that were on-us checks. The survey provided
information on checks paid by a random sample of
depository institutions. On the basis of 606 valid
responses, Board staff produced, for this artiele, an
estimate ef the number ef ehecks paid in 1995 fer
eemparisen with the estimates fer 1979 and 2000.
The definitien of the ameunt ef iransaction depesits
was the same as that used fer the 2000 estimates.

27. Board of Governors of the Federal Reserve System, ““Report[tote:

Congress on Funds Availability Schedules and Check Fraud at Deposi-
tory Institutions’ (Board of Governors, 1996).[endofnote.]

Unlike the 2000 estimate, the population in this study
was defined as individually chartered depository
institutions.

For the estimation of the number of checks paid,
the population of depository institutions was strati-
fied using the value of transaction deposits in Decem-
ber 1995, with optimal strata boundaries set using an
approximation to Neyman allocation as described
above. Seven strata were defined for commercial
banks, three for eredit uniens, and three for savings
institutions. The estimate ef the total number of
cheeks paid by depesitory institutions was egual t6
the sum of separaie ratie estimates for the sirata. The
number f U.S. Treasury eheeks and pestal meney
grders paid in 1995 was added te that estimate ie
ebtain the estimate of the tetal for 1995. The estimate
wag 49.5 billien (95 pereent eenfidsnss inierval of
443 Billien t8 54.8 Billien). The estimate for 1995
was higher than the 2000 sstimate, and éﬂ% difference

was siatistisally §i%ﬁiﬁ8§ﬁ& shewing ffiaf tHE HifpepLors of the Federal Re

gnee Is Hnlikely t8 Be dHe 18 sampling &rrer:



