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Edgar L. Feige'

number of important public policy decisions now call for analytical
and empirical knowledge of the nature, size, growth, causes, and
consequences of the “underground economy.” Our purpose here is to

1  Thewriter wishes to acknowledge the cooperation of FInCEN, the Financial
Crimes Enforcement Network of the Department of the Treasury, and the
Board of Governors of the Federal Reserve System in providing data and
research support for various aspects of this study. I am also grateful for the
continuing dialogue and cooperation I have received from Richard Porter
on all aspects of my work. The views expressed are those of the author and
do not represent the views of FInCEN or the Board of Governors of the
Federal Reserve or its staff.
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clarify the meaning of underground activity, update various discrep-
ancy and fiscal estimates of its size and growth, and examine the
empirical implications of new evidence on the growing use of US
currency throughout the world for monetary estimates of the under-
ground economy within the US itself.

The popular term “underground economy” is inexact, encompass-
ing a wide range of economic activities including the production and
distribution of illegal goods and services as well as legal activities whose
concealment from or misrepresentation to government authorities in-
volves tax evasion or benefit fraud. Given the diversity of hidden
activities, it becomes necessary to develop a taxonomy of “underground
economies” that identifies specific types of underground behaviours
and suggests appropriate methods for estimating their prevalence.

The general penchant for hiding underground economic activities
often precludes direct observation of their occurrence and leaves us to
use indirect measures to detect the footprints of hidden activities in the
sands of the observable economic continuum. Currency, as an anony-
mous medium of exchange, is viewed as the preferred means of pay-
ment in transactions that economic actors are trying to conceal. This
makes cash stocks and flows a natural starting point in our search for
the underground economy. The total amount of currency in circulation®
is one of the best-measured macroeconomic indicators, since the pro-
duction and distribution of currency by governments is strictly moni-
tored and carefully recorded.

However, our knowledge is meagre when it comes to the location
and circulation of the public’s US currency holdings. Without reliable
estimates of the varying amounts of US currency circulating overseas,
we have no way of determining the size of the domestic money supply

2 “Currency in circulation” refers in the US context to the amount of the
national currency held outside the Treasury and Federal Reserve. Except
for small amounts of currency that may have inadvertently been lost or
destroyed by the public (Laurent, 1974), currency in circulation includes
the holdings of financial intermediaries and the public. Reliable data on
financial intermediary holdings of vault cash are readily available, and it
is therefore possible to obtain accurate estimates of the total stock of
currency outside the banking system. For a complete description of the cash
payments system, see Feige (1994b).
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or its change over time. Our intention here is to demonstrate alternative
ways of estimating the amount of US currency held domestically and
overseas and present some temporal estimates of net US currency
outflows. New estimates of domestic US currency holdings will then be
used to reestimate the size and growth of the domestic US underground
economy.

A puzzling macroeconomic anomaly is the huge amount of US
currency outstanding—$390 billion—and its surprisingly persistent
growth. Despite widespread predictions of the advent of the cashless
society and decades of cash-saving financial innovation, per-capita
holdings of United States currency increased from $160 in 1961 to $1,450
by the end of 1994. Adjusting for inflation, real per-capita currency
increased by 70 percent and the proportion of the M1 money supply
composed of currency rose from 20 percent to 30 percent. More than 60
percent of the outstanding stock of currency is now in the form of $100 bills*

The suggestion that the average American family of four now holds
$5,800 in currency, of which $3,480 is in the form of $100 bills, appears
implausible. The number of notes in circulation is no less surprising than
their value. There are presently some 17 billion common denomination
notes in circulation. On a per-capita basis, this implies that each person
holds, on average, 63 notes of which 9 are in the form of $100 bills. Adult
US residents admit to holding only 12 percent of the nation’s currency in
circulation outside the banking system (Avery et al. 1986,1987). Allowing
for US business holdings of currency, the whereabouts of more than 80
percent of the nation’s currency supply is presently unknown.

These anomalous findings give rise to the “currency enigma” (Feige,
1990b, 1994a) which consists of a stock and a flow component. Our
inability to identify the holders and locations of a large fraction of the
US currency stock gives rise to a $300 billion “missing currency” prob-
lem (Sprenkel, 1993). This missing stock of currency is used as both a
store of value and a means of payment for goods and services. If half of the
missing currency were hoarded and the other half turned over at the rate

3 Surprisingly large per-capita currency holdings are not limited to the
United States. In 1993, per-capita currency holdings in Switzerland, Japan
and Germany amounted to (expressed in US dollars) $3,060, $2,944 and
$1,579 respectively.
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estimated for domestic currency use, this missing currency would generate
a flow of “missing payments” roughly equal to the United States’ GDP.

Two complementary hypotheses are put forward as possible expla-
nations for the currency enigma. Some fraction of the missing currency
may in fact be held by US households for conducting unreported
transactions in the US underground economy. A considerably larger
portion of the missing currency is more likely to be held abroad in the
form of co-circulating currency. US dollars will be a co-circulating
currency when they are routinely used by foreigners to effect payments
in their own countries. Co-circulating currency (Krueger and Ha, 1995)
is also used as a store of value and, in some instances, a unit of account.
We will examine the extent to which the currency enigma can be
resolved by appeal to both the underground economy hypothesis and
the “world dollarization” hypothesis.

We begin with a taxonomic framework for defining different types
of underground activity, review alternative methods of estimation, and
update available estimates of various “underground economies” in the
United States. Our second section presents direct estimates of US cur-
rency inflows and outflows derived from Currency and Monetary In-
strument Reports (CMIRs) collected by the US Customs Service. Section
3 presents evidence on foreign US currency holdings derived from
indirect methods that include a monetary demography model (MDM)
and a note ratio model (NRM). Section 4 combines direct and indirect
methods to obtain a factor model composite measure of overseas cur-
rency flows. To anticipate the results, direct measures of overseas hold-
ings suggest that no more than 25 percent of US currency is presently
held abroad: indirect methods yield a wide range of estimates of be-
tween 30and 70 percent held abroad, and the composite estimate is roughly
40 percent. A final section looks at the implications of overseas currency
holdings for the measurement of the domestic underground economy.

Defining and measuring
underground economies

The early literature on the underground economy lacked an accepted
taxonomy for classifying various underground activities. These acti-
vities were variously described as subterranean, irregular, informal,
hidden, grey, shadow, clandestine, parallel, and black, but these modi-
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fiers were rarely augmented by explicit definitions to support analytical
and empirical investigation. It is now well understood that there exists
avariety of underground economies spanning both planned and market
economies, be they developed or developing. Agents engaged in under-
ground activities circumvent, escape, or are excluded from the institu-
tional system of rules, rights, regulations, and enforcement penalties
that govern formal agents engaged in production and exchange. Differ-
ent types of underground activities are distinguished by the particular
institutional rules they violate. With this criterion, we can identify four
specific types of “underground” economic activity: illegal, unreported,
unrecorded, and informal. The metric for measuring the dimension of
each underground activity is the aggregate income generated by that
activity. Table 1 presents a taxonomy of underground economies.

The illegal economy consists in the income generated by economic
activities pursued in violation of legal statutes defining the scope of
legitimate forms of commerce. The most notable illegal activities are the
production and distribution of prohibited substances (drugs, for example)
and such services as prostitution, pornography, and black-market cur-
rency exchange. Estimates of income produced from illegal activities are
typically derived from crime-related statistics and range from $70 to
$100 billion. In 1982, unreported income from drugs and gambling was
estimated at roughly $26 billion (Abt Associates, 1984), and the 1990 retail
value of drugs sold in the US has been estimated at around $40 biltion.*

The unreported economy consists in economic activities that circum-
vent or evade fiscal rules as set out in the tax code. A summary measure
of the unreported economy is the amount of unreported income—
namely, the amount of income that should legally be reported to the tax
authorities but is not. Since illegal income is taxable, the unreported
economy includes both legal and illegal source income that is not
properly reported. A complementary measure of the unreported econ-
omy is the “gross tax gap,” the difference between the amount of tax
revenues legally due the fiscal authority and the amount of tax revenues
paid voluntarily. Since the “net tax gap” represents the difference be-

4  "What Americans Users Spend on Illegal Drugs”: US Office of National
Drug Control Policy, Technical Paper, June 1991, p. 5. Reuter (1996) describes
the limitations of estimates of the size of the illegal economy.
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tween the amount of revenue due and the amount actually collected, the
difference between the gross and net represents the revenues collected
as a direct result of enforcement activities. Benefit fraud, false claims to
benefits (welfare or unemployment payments) or subsidies to which the
claimants are not legally entitled, should be formally included in “tax
gap” measures.

The unrecorded economy consists in those economic activities circum-
venting the institutional conventions that define the reporting require-
ments of government statistical agencies. A summary measure of the
unrecorded economy is the amount of unrecorded income—namely, the
amount of income that should, under existing rules and conventions, be
recorded in national accounting systems such as National Income and
Product Accounts but is not. Unrecorded income represents a discrep-
ancy between total income or output and the actual amount of income
or output captured or enumerated by the statistical accounting system
designed to measure economic activity. Since national accounting con-
ventions differ with respect to the inclusion of illegal incomes, unre-
corded income may or may not include components from the illegal
sector.

The informal economy encompasses economic activities that circum-
vent the costs and are excluded from the benefits and rights of property
relationships, commercial licensing, labour contracts, torts, financial
credit, and social security systems. A summary measure of the informal
economy is the income generated by economic agents operating infor-
mally.

Estimating the size of these various underground economies remains
an inexact science at best. However, more precise definition of alternative
underground economies has reduced the tendency to compare disparate
measures, while improvements in tax compliance and monetary meth-
odologies are narrowing the range of comparable estimates.

Updated estimates of unreported
income in the US

Since underground economic activity typically exposes the participant
to a risk of penalties if discovered, anyone engaged in such activity has
an incentive to conceal that involvement. This propensity for secrecy
creates special problems for the social scientist attempting to observe



158  The Underground Economy

and quantify underground behaviours. Direct and indirect measures of
various types of underground activity have been proposed, and each
has well-known limitations (Feige, 1989).

Earlier empirical efforts to measure the extent and proliferation of
these activities had revealed underground economies that were large
enough to be economically significant and expanding considerably in
the latter 1960s and through much of the 1970s. Costly regulation, rising
tax rates, and a growing distrust of government were cited as the
primary causes of increased underground activity. The conservative
politics of the 1980s sought to reverse these trends by reducing govern-
ment regulation, lessening the tax burden, and restoring a greater sense
of trust and confidence in government by overhauling the tax system
and reducing what were perceived as wasteful government expendi-
tures. What we want to know is whether these efforts had any real effect
on cutting the size and growth rate of the underground economy.

Various macroeconomic measures have been advanced as possible
indicators of underground activity. These include the adjusted gross
income (AGI) gap discrepancy measure produced by the Bureau of
Economic Analysis (BEA); the audit-based discrepancy measure of
unreported taxable income produced by the Internal Revenue Service
(IRS), and estimates of unreported income derived from various speci-
fications of monetary models. These measures are reviewed and up-
dated below.

Discrepancy measures

The US Government produces two discrepancy measures that are cited as
indicators of underground activity. The first of these, compiled by the BEA,
calculates the difference between adjusted gross income (AGI) as reported
to the IRS and an independent estimate of AGI derived from National
Income and Product Accounts (NIPA) estimates of personal income.

This “AGI gap” is not officially acknowledged as a measure of the
underground economy: however, with a few qualifications (Carson,
1984; Feige, 1989), the AGI gap can be interpreted as a lower bound
measure of non-compliance in the reporting of taxable income—i.e., a
measure of unreported income.

Figure 1 sets the AGI gap estimates published by the BEA in 1985
beside the most recently revised estimates. The latest government
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figures showed that the earlier gap estimates had been much too low,
and had to be expanded by $115 billion in 1983: by 1992, the AGI gap
had risen to $500 billion. As a percentage of AGI’ the gap reached its
peak of 16.1 in 1987 and then fell to an estimated 14 percent of AGI in
1992,

Adjusted Gross Income (AGI) Gap
Bureau of Economic Analysis Estimates
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Figure 1

The IRS prepares an alternative discrepancy measure for unre-
ported income using the data from its Taxpayer Compliance Measure-
ment Program (TCMP). Responding to reports of a large underground
economy that were based on monetary estimates, the IRS undertook a
series of studies of the extent of non-compliance with US tax laws (IRS,
1979; 1981; 1983). The first study concluded that between $75 and $100

5 A common error in presenting estimates of unreported income is to display
unreported income as a percentage of GNP. Since GNP includes non-tax-
able government and private expenditures, the appropriate scale measure
for presenting estimates of unreported income is AGI, which forms the
basis for assessing taxable income.
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billion in legal source income had not been properly reported on indi-
vidual 1976 tax returns. The agency estimated the resulting revenue loss
to the government at between $12 and $17 billion. At the same time,
illegal source unreported income was estimated at $25 to $35 billion,
with a further revenue loss of $6 to $8 billion.

The 1983 IRS report increased the estimate for 1976 legal source
unreported income by $30 billion: the associated estimate of lost tax
revenue more than doubled. On the other hand, the 1983 report slashed
the estimate of illegal source income to only $13 billion and cut the
corresponding revenue loss from the illegal sector to roughly $4 billion.

Feige (1989) demonstrated the sensitivity of the results from the
early IRS TCMP studies to small variations in the questionable set of
assumptions used for estimating the magnitude of non-compliance. An
IRS admission that 1981 total unreported income amounted to some
$283 billion with a corresponding revenue loss of $90 billion led the BEA
to undertake a major review of NIPA accounts. The BEA’s 1985 “compre-
hensive revision” included changes in definitions and statistical methods,
but its single most important element was an adjustment for income
previously unrecorded due to understated tax source data. For 1984, the
personal income adjustment for unrecorded wages, salaries, and non-
farm proprietor income amounted to $101 billion, demonstrating the
empirical connection between unreported and unrecorded income.

The latest IRS estimates of unreported income (IRS 1988) were based
on the agency’s TCMP audits of tax returns in the years 1973, 1976, 1979,
and 1982 and include estimates of unreported income and correspond-
ing losses in tax revenue projected out to 1992. These 1988 IRS estimates
are presented in Figure 2 with the projections for the years 1983-1992.

For each audit year, a sample of roughly 55,000 tax filers was
scrutinized by IRS auditors to pinpoint income that should have been
reported and was not. Final estimates of unreported income for filers
and non- filers from those years were obtained by combining informa-
tion from audits, information returns, and special surveys. The IRS
projections for the period 1985-1992 were based on Office of Manage-
ment and Budget forecasts of personal income combined with an as-
sumption of constant rates of non-compliance. The projections also
assumed that taxpayer behaviour was unaffected by the tax reforms of
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Unreported Legal Source Income
Internal Revenue Service Estimates
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1986. By 1992, actual reported AGI fell more than $500 billion short of
IRS projections. The overestimates of projected reportable income and
the assumption that compliance rates were unaffected by tax cuts and tax
reforms do suggest, however, that the IRS projections of unreported
income were overstated.®

Whereas the earlier IRS studies had included estimates of both legal
and illegal source unreported income, the 1988 study was limited to
estimates of unreported legal source income. This study estimated
illegal source income as $34.2 billion in 1981, roughly 15 percent of the

6  Onpage A-101 of the IRS 1988 report, the agency acknowleges the major
limitations of its unreported income projections: “Because we essentially
hold constant rates of noncompliance through 1992, these estimates do not
reflect recent trends in noncompliance. Second we assume that tax reform
has no impact on individuals’ behaviour in terms of either their propensity
for noncompliance or the types of incomes individuals will receive in future
years. Third, these projections are sensitive to changes in macroeconomic
model projections of incomes in future years.”
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revised legal source estimate for that year. If illegal income remained at
roughly the same percentage of legal income, it would add an additional
$88 billion in unreported illegal source income to the estimated $585
billion of unreported legal source income for 1992.”

Estimates of the Gross Tax Gap
Legal Source Income
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Figure 3 reports alternative IRS estimates of the “gross tax gap” on
individual and corporate legal source incomes. The gross tax gap over-
states revenue lost to the government through non-compliance to the
extent that IRS enforcement activities collect some of the amounts due.
The yield from these enforcement activities was estimated at $15.4
billion in 1981, $18.9 billion in 1984, and $21.9 billion in 1987.°

7 The IRS estimates reported above are based on the recommendations of the
tax examiners. Since some of these recommendations are challenged by the

taxpayer, the IRS also prepared an alternative set of estimates on an assessed
basis (IRS, 1988).

8 IRS5(1990), p. 10, Table 2.
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On the other hand, the gross tax gap understates the loss of revenue
to the government because it excludes revenue lost in illegal source
income as well as losses from non-compliance with other federal taxes
including employment, excise, gift, and estate taxes and customs duties.
For the year 1987, income taxes represented only 56 percent of federal
budget receipts: another 36 percent came from employment taxes and 5
percent from gift, estate, and excise taxes. Virtually no information is
available on losses from non-compliance with these other important
revenue sources and we have no estimates of amounts of public money
wasted through benefit fraud.

Currency ratio models

The most common method of estimating the size of the unreported
economy relies on some variant of the general currency ratio model
described in Feige (1989). The most restrictive specification of the cur-
rency ratio model (Cagan, 1958; Gutmann, 1977) assumes that currency
is the exclusive medium of exchange for unreported transactions; that
the ratio of currency to checkable deposits is affected only by the growth
of unreported transactions; that the income velocities of reported and
unreported transactions are identical; and that in some base period,
unreported income was zero, so that the observed base period currency
deposit ratio serves as a proxy for the desired currency ratio in the
official economy.”

Figure 4 shows estimated unreported income as a percentage of
recorded AGI as obtained from the simple currency ratio model under
the assumptions that in 1940 there was no unreported income and all
currency outside the banking system was then held by the domestic
public. As pointed out in earlier studies, the ratio of unreported income
rose sharply during World War Il and then declined to remain relatively
stable until the early 1960s. Unreported income then spurted upwards
from less than 5 percent of AGI in 1960 to 15 percent by 1980. The

9  Asdescribed in Peige (1989), the foregoing restrictions imply that the ratio
of unreported (Yu) to reported income (Yo) can be estimated as follows:
Yu/Yo = (C-ko+D)/(ko+1)D, where: C = Currency; D = Checkable Deposits;
ko = Co/Do.
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Unreported Income as Percent of AGI
Currency Ratio Models
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percentage of unreported income reached a plateau during the early
’80s, and it actually declined around the time of the 1986 tax reform act
before rising steeply between 1987 and 1991.

The figure also presents the results of a more general specification
of the currency ratio model. The general currency ratio (GCR) model®
takes the IRS estimate of unreported 1973 income as its benchmark and
assumes that 75 percent of unreported income transactions are made in
currency, with the remaining 25 percent made by checkable deposits.
The resulting estimates display a time path similar to that of the more

10 The GCR model permits a relaxation of several of the assumptions employed
in the simple currency ratio model. In particular, currency need no longer
be the exclusive medium of exchange for unreported transactions, and any
year can serve as a benchmark for which an independent estimate of
unreported income is available. The GCR model can be solved to obtain the
equation for the ratio of unreported income, which is: Yu/Yo = (ku+1)(C-
koD)/(ko+1)(kuD-C) where ku and ko respectively represent the currency
deposit ratios in the unreported and reported economies.
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restrictive estimates: however, the percentage of unreported activities is
considerably higher in all periods.

Figure 5 shows three estimates of total unreported income from
both legal and illegal sources for the period 1972-1993." The IRS projec-
tions are remarkably similar to those obtained with the simple currency
ratio model, suggesting that by 1991, total unreported income amounted
to roughly $650 billion, or 17 percent of reported AGI. Assuming this
unreported income had been subject to a marginal income tax rate of 20
percent, we find that $130 billion in tax revenues—roughly equal to 62
percent of the federal budget deficit—escaped government collection.

The GCR model results suggest that unreported income grew gradu-
ally during the first half of the 1980s to decline in mid-decade and then

11 The IRS estimate is the sum of the legal source unreported income estimate
in Figure 2 plus a 15 percent imputation for illegal source income. The
imputation for illegal source income is based on the estimates reported in
the earlier study (IRS, 1983). The currency ratio models yield estimates of
total unreported income from all sources.
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resume growing until the early 1990s: in fact, unreported income ap-
pears to have risen to about $1 trillion in the latter years after doubling
in the last half of the previous decade. Now all these currency ratio
model estimates are predicated on the assumption that US currency
exclusively is being used to fuel domestic transactions in both the official
and underground economies. There is, however, a growing body of
anecdotal evidence to suggest that US dollars also circulate as a medium
of exchange in foreign countries. If a large and perhaps variable fraction
of US currency is held abroad, conventional currency ratio models
employing the total currency supply would be overstating the size of
the domestic US underground economy.

Federal Reserve Surveys of Currency and Transaction Account
Usage (SCTAU: Avery et al., 1986; 1987) reinforce the notion that a
substantial portion of US currency holdings cannot be accounted for by
the behaviour of US households. In both 1984 and 1986, SCTAU deter-
mined that US households admitted to holding at most 12 percent of the
national currency supply. Since business firms are very concerned with
efficient cash management to minimize interest losses associated with
cash inventories, they are likely to hold considerably smaller cash
inventories than households. The scant evidence on US currency hold-
ings by business firms (Anderson, 1977; Sumner, 1990) suggests that
domestic firms hold less than 3 percent of the currency in circulation.

A conservative estimate of the stock of currency required to sustain
cash payments in the US unreported economy can be obtained with the
IRS projection of 1992 unreported income as $675 billion. If we assume
that roughly 75 percent of this unreported income is paid with cash, and
take currency turnover'” to be roughly 50 times per year, we get a stock
of currency used for underground transactions that is less than 4 percent
of currency in circulation with the public. In short, since US households

12 Also called the income velocity of currency. The methodology for estimat-
ing the velocity (turnover) of currency is described in Feige (1990b). The
estimates are based on the Federal Reserve Survey of Currency and Trans-
action Usage, which finds that the income velocity of household cash
holdings is roughly 50 turnovers per year. Share-weighted, denomination-
specific velocities are obtained by estimating the average lifetime of each
note denomination derived from Federal Reserve FR-160 data on currency
issues (births) and redemptions (deaths).
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admit to holding less than 12 percent of the nation’s currency in circu-
lation, firms hold roughly 3 percent, and underground transactions
absorb another 4 percent, the ownership of more than 80 percent of
circulating US currency is currently unexplained. This anomaly of miss-
ing currency gives rise to the stock component of the “currency enigma”
(Feige, 1994a).

The flow component of this currency enigma denotes the volume
of cash payments made with the outstanding currency stock. Admitted
household holdings give rise to an estimated $1.7 trillion in cash pay-
ments for 1992, roughly 41 percent of recorded personal consumption
expenditures. Business cash holdings generate some $400 billion, 70
percent of total intermediate payments, and the underground economy
accounts for $675 billion in cash payments. If the stock of the remaining
“missing” currency circulates at roughly the same rate as currency held
by US households, it would generate an additional volume of unac-
counted cash payments in excess of $10 trillion.

Several hypotheses have been advanced to explain these monetary
anomalies. One holds that the US underground economy is substan-
tially larger than currently estimated and domestic holdings of US
currency are much larger than households tell currency surveys.” The
“world dollarization” hypothesis suggests that a substantial fraction of
US currency is held abroad by residents of other nations. The comple-
mentary “hoarding” hypothesis suggests that overseas hoards are being
held as a store of value rather than as a medium of exchange. The
dollarization hypothesis requires independent estimates of the fraction
of US currency held abroad. The hoarding hypothesis requires evidence
confirming that overseas holdings of US currency circulate at slower
rates than domestic currency holdings.

Anecdotal reports of US currency circulating in parts of Latin Amer-
ica, the Middle East, Eastern Europe, and Russia are widespread, as are

13 The currency usage survey of US households is likely to understate actual
domestic currency holdings for several reasons. The survey undersamples
high-income households and may underestimate household hoards. Porter
and Judson (1995) suggest that these two sources could add another 5
percent to domestic holdings. The survey may also understate actual
domestic currency holdings as a result of self selection bias and underre-
porting bias, but the extent of these biases cannot be determined.
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suggestions that foreign demand for US currency can fluctuate quite
dramatically. Initial efforts to estimate the amount of US currency held
abroad (Feige, 1994) range as high as 45 percent. Since the size, variabil-
ity, and velocity of foreign US currency holdings have important impli-
cations for the measurement of the domestic underground economy and
the conduct of domestic monetary policy, we now turn our attention to
turther efforts to locate this “missing” US currency.

Direct estimates of net outflows of
US currency

At present, there is no information system collecting complete data on
total amounts of US currency flowing in and out of the country. Large
US currency shipments are typically handled by a small number of
commercial banks that specialize in the business of wholesale bulk
currency transport. These large currency shipments have been infor-
mally reported to the Federal Reserve Bank of New York cash office
since 1988. Although the period spanned by the confidential estimates
is short and the data are not comprehensive, being limited to major
wholesale shippers operating largely in the New York Federal Reserve
District, they provide useful information on a substantial segment of
bulk cash shipments to and from the US."* We will denote the Federal
Reserve bulk shipment outflow series as FSO and the bulk shipment
inflow series as FSI. Net bulk outflows (FSN) equal FSO-FSI.

Interviews with Federal Reserve officials suggest that much of the
currency for wholesale overseas currency shipments by the major trans-
porting banks is supplied by the New York Federal Reserve Bank in the
form of $100 bills. All Federal Reserve banks maintain monthly, denomi-
nation-specific records of the number of notes paid into circulation (PIC)
and the number received from circulation (RFC). These records, main-

14  During the interwar period between 1923 and 1941, the Federal Reserve
published data on net currency shipments to European countries {Banking
and Monetary Statistics: 1914-1941, pp. 417-418). Over the entire period for
which data are available, cumulative net inflows from Europe amounted
to 4.8 percent of the average outstanding stock of currency during the
period. The average annual net inflow of currency from Europe amounted
to .25 percent of the average outstanding currency stock.
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tained in the Federal Reserve system’s FR-160 database, enable us to
identify the net injections into circulation (PIC-RFC) of each denomina-
tion of currency by each Federal Reserve bank. Feige (1994a) observed
a close relationship between the net value of $100 denomination notes
injected into circulation by the New York Federal Reserve (NYN) and
the net amount of currency shipped overseas as confidentially reported
to the New York Federal Reserve Bank (FSN). Feige used NYN as a
proxy for FSN, and this proxy was subsequently used by Porter and
Judson (1995) as a measure of total currency flows overseas.

Although useful as a proxy for the confidential FSN series, net
injections of $100 bills by the New York Federal Reserve (NYN) should
not be viewed as an accurate measure of overall net currency flows
abroad. The NYN proxy will overstate net outflows because some
fraction of net injections of New York $100 notes are used to satisfy
domestic demand. The proxy will understate true net outflows to the
extent that it excludes the net export of smaller-denomination notes.
Finally, the NYN proxy takes no account of net currency outflows from
other Federal Reserve districts.

The most important direct measure of overseas currency inflows
and outflows is collected as part of the regulatory responsibility of the
US Customs Service. Enacted in October 1970, the Currency and Foreign
Transactions Reporting Act, also known as the “Bank Secrecy Act,” re-
quires persons or institutions importing or exporting currency or other
monetary instruments in amounts exceeding $5,000 to file a “Report of
International Transportation of Currency or Monetary Instruments.”
Commonly known as “CMIRs,” these reports have been collected by US
Customs since 1977. In 1980, the reporting threshold was raised to
$10,000.

Although the CMIR data system was established to record individ-
ual cross-border inflows and outflows of currency and monetary instru-
ments, its micro-records can be usefully aggregated to study the size,
origin, and destination of these cross-border movements. Since its in-
ception, the CMIR system has collected 2.3 million inbound filings and
more than 300,000 outhound filings. With the cooperation of US Cus-
toms and the US Treasury Department Financial Crimes Enforcement
Network (FInCEN), the information contained in the millions of accu-
mulated confidential CMIR forms was combined by a specially de-
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signed algorithm that aggregated CMIR currency inflows (CTI) and
CMIR outflows (CTQ) by mode of transportation, origin, and destina-
tion. Net CMIR outflows are represented by CTN=CTO-CTL

The CMIR data system is the most comprehensive source of direct
information on currency flows into and out of the US. It differs from the
informal reports to the New York Federal Reserve in several important
respects. CMIR records contain all reported currency inflows and out-
tlows, including currency physically transported by currency retailers,
non-financial businesses and individuals, and currency shipped by
financial institutions specializing in wholesale currency transactions.
The only transactions excluded are those that fall below the reporting
requirements, direct shipments by Federal Reserve banks, and ship-
ments that circumvent legal reporting requirements. [See 31 code of
Federal Regulations 103.23(c)]. The CMIR data are thus more inclusive
than the Federal Reserve (FED) informal series, which is limited to
currency shipments to and from the New York Federal Reserve district
by large wholesale bulk shippers.

Comparison of the estimated cumulative net outflows of US cur-
rency during the period spanned by each of the foregoing measures
(1988-1994) reveals some important empirical differences. Informal FED
reports (FSN) suggest that roughly $92.5 billion was added to foreign
holdings, while the FR-160 proxy of net injections of $100 notes (NYN)
suggests an $118.6 billion figure. The CMIR data as represented by CTN
produce a much lower figure of $51.2 billion in cumulative net outflows.
To track down the source of these important empirical discrepancies,
we turn now to a detailed comparison of the conceptual differences in
content and coverage among the three series.

Conceptual and empirical
comparisons of direct measures of
currency flows

Table 2 presents a conceptual comparison of coverage in the CMIR
reporting system and the Federal Reserve informal system. The table
reveals major differences in content and coverage between CMIR and
FED currency flow data. To derive meaningful comparisons of informa-
tion content in the two, we had to segregate total CMIR inflows (CTT)
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Table 2: Content Comparison of CMIR and FED Currency
Flow Reporting Systems
Characteristics CMIR Federal Reserve
Level of aggregation Individual transactions Aggregate transactions of
wholesale bulk shippers
Number of records 2.3 million inflow records | Approximately 62,000
300,000 outflow records records (7 years x 12
months x 8 banks x 93
countries)
Time periods Monthly, 1977 - 1994 Monthly, 1988-1994
Private institutions All reporting banks Major New York banks
Federal Reserve banks Not included New York Federal Reserve
Retail currency dealers Reported cross-border Not reported
Non-financial firms currency transport
Individuals 2 $5,000 {pre-1980);
= $10,000 (1980-1994)
Domestic coverage Entire US (all Federal New York Federal Reserve
Reserve districts) Branch
Overseas coverage* 220 countries 93 countries
* The countries reported in the two data systems do not match exactly: differences
reflect temporal name changes and different levels of country aggregation (e.g.,
United Kingdom vs England and Scotland). A separate comparison algorithm was
written to resolve these difficulties and creates two country sets: those included in
both the Federal Reserve and CMIR systems and those included in the CMIR system
but not in the FED system.

and outflows (CTO) by mode of transportation.” An algorithm was
therefore developed to aggregate the CMIR microdata into currency
flows originated by wholesale bulk shippers and flows stemming from

15 Tomaintain the strict confidentiality of individual records in the CMIR data
system, aggregations were performed at the offices of the US Treasury
(FinCEN). Subsequent analysis was performed on the aggregated data.
Since Federal Reserve banks are not required by law to file CMIR state-
ments, the CMIR shipment series was augmented to include direct overseas
currency shipments to and by the Federal Reserve Bank of New York. For
a more refined breakdown of CMIR inflows and outflows by mode of
transportation, origin, and destination, see Feige (1996).
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Table 3: CMIR and Federal Reserve Currency Flow
Notation

Mode of Wholesale bulk | Physical transportation by Total
transportation | bank shipments | individuals, currency retailers,
and non-financial firms

Gross Outflow Measures

CMIR CsO CCO CTO
FED FSO NA NA
FED PROXY NA NA NYO

Gross Inflow Measures

CMIR Sl CCI CTI
FED FSI NA NA
JED PROXY NA NA NYI
Net Outflow Measures
CMIR CSN CCN CTN
FED FSN NA NA
FED PROXY NA NA NYN

the physical transportation of currency by individuals, currency retail-
ers, and non-financial firms.

Table 3 shows the notation used to describe alternative direct esti-
mates of currency inflows and outflows. Total CMIR outflows (CTO)
are divided into outflows originating from wholesale bulk bank ship-
ments (CSO) and outflows physically transported by individuals, cur-
rency retailers, and non-financial firms (CCO)."* Correspondingly, total
CMIR inflows (CTI) are disaggregated into wholesale, bulk-shipped
inflows {CSI) and physically transported inflows (CCI).

Since the Federal Reserve data are limited to wholesale bulk ship-
ments, Federal Reserve recorded outflows (FSO) would be expected to
be roughly comparable to CSO and, similarly, Federal Reserve recorded
inflows (FSI) would be expected to be roughly comparable to the CSI

16 Non-financial firms include armoured carriers and travel transportation
companies such as airlines and cruise ships.
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derived from the independently collected CMIR data.”” The FR-160
proxy flows (NYO, NYI, and NYN) cannot be disaggregated by mode of
transportation; nor can we determine what fraction of net injections of
$100 bills is used to satisfy overseas demand.

Table 4 shows the means of each of the quarterly flows in Table 3.
Comparison of the mean Federal Reserve and CMIR inflow and outflow
estimates reveals the CMIR data as considerably more inclusive than the
FED. CMIR recorded average quarterly total currency outflows (CTO)
exceed Federal Reserve recorded wholesale currency shipments (FSO)
by some $1.39 billion per quarter. Similarly, CMIR recorded average total
currency receipts (CTI) exceed Federal Reserve (FSI) wholesale currency
receipts by $2.86 billion per quarter.

The finding that CMIR gross flows exceed Federal Reserve gross
flows is to be expected because the CMIR data include the physical
transportation of currency by individuals, currency retailers, and non-
financial firms as well as currency flows with origins and destinations
not included in the FED data. The asyminetry in the outflow and inflow
discrepancies is due to the fact that individuals, currency retailers, and
non-financial firms physically transport only 10 percent of reported total
gross outflows but account for 31.8 percent of reported total gross
inflows.” There is another reason for the discrepancy: though 82.9

17 The Federal Reserve database excludes currency shipments from or to the 11
non-New York Federal Reserve districts as well as shipments from or to
countries other than those in the FED system. The FED data also exclude all
inflows and outflows of currency physically transported by individuals or
non-financial firms. Feige (1995, 1996) takes account of these finer distinctions.

18 The series on individual inflows and outflows appear to differ greatly from
bulk shipments by financial institutions. There are two possible explana-
tions for this significant disparity. The data for physical transportation by
individuals include travel transportation companies such as airlines and
cruise ships that generate US currency outside the US and regularly trans-
port it back for deposit in their domestic banks. The discrepancy may also
be due to differing levels of compliance with CMIR reporting requirements.
Individuals transporting currency out of the country are not monitored as
carefully by US Customs as individuals returning to the US. There may thus
possibly be a lower rate of reporting compliance for physically transported
outflows than for physically transported inflows.
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Table 4: Direct measures of Quarterly Gross Currency
Flows 1988-1994

Mean Quarterly Gross Outflow ($ millions)

cco CsO C50* CTO FSO NYO
724 6535 6015 7259 5869 6265

Mean Quarterly Gross Inflow ($ millions)

CC1 CSI CsI* CTI FSI NYI
1729 3700 2765 5429 2567 2028

Mean Quarterly Net Outflow ($ millions)

CCN CSN CSN* CIN FSN NYN
-1005 2835 3250 1830 3303 4237

percent of wholesale bulk outflows originate in New York, only 50.9
percent of such shipments are returned there.

Given these differences in coverage, we find that the less inclusive
Federal Reserve data understate gross outflows less than they under-
state gross inflows. This asymmetry in underreporting leads to an
overstatement of net currency outflows in the FED data. This is even
more strikingly true of the shipment proxy (NYN). Any conclusions
derived exclusively from Federal Reserve data or from series closely
correlated with FED data (such as NYN) are therefore likely to overstate
net outflows and lead to the erroneous conclusion that foreign holdings
of US currency have increased at a faster rate than is the case.

Table 4 also includes more refined measures of the CMIR flows that
are conceptually comparable to the flows captured by the FED data
system. CSO* represents CMIR gross reported bulk-shipped outflows
originating exclusively from the New York Federal Reserve District and
destined exclusively for countries included in the Federal Reserve's
informal data collection system. Similarly, CSI* represents CMIR gross
reported bulk-shipped inflows headed for the New York Federal Re-
serve District from countries included in the Federal Reserve data
system. CSN* represents the corresponding net outflows (CSO*-CSI*).
These adjusted flows are conceptually most comparable to the flows
informally reported to the Federal Reserve.









































































































