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Price Stability and
the Payments System:

I’ve spent a good portion of my
time as St. Louis Fed president tout-
ing the benefits of price stability, in
particular the environment of low
interest rates it engenders.  More
recently, as chair of the System’s
policy committee on financial ser-
vices, I’ve been involved in one of
the Federal Reserve’s other major
responsibilities:  ensuring the integ--
rity and efficiency of the nation’s
payments system.  

In directing the committee’s
work—including monitoring new
developments like smart cards, elec-
tronic cash and cyberbanking—I’ve
come to realize yet another, seldom-
discussed benefit of price stability:  It
makes our payments system more
efficient.  How? It all has to do with
interest rates and float.  

Float is the interest earnings
gained by one party or another while
a payment is being processed.  For
example, checks and credit cards can
earn float since funds remain in the
purchaser’s bank account, earning
interest, until the payment is final-
ized, days or weeks later.  The higher
the interest rate, the more money you
can earn.  Cash and debit cards, on
the other hand, earn no float; with

these payment methods, the transac-
tion is settled swiftly.  

From a corporation’s standpoint,
delaying the final settlement of its
many payments can generate sub-
stantially more interest for the com-
pany.  Thus, in choosing among the
various ways to pay for things, a cor-
poration has an incentive to select a
payment method that will maximize
its float.  

Why do we care?  A comprehen-
sive Fed study conducted a few years
ago revealed a striking regularity:
The most float-intensive types of
payment are the most costly to pro-
duce and process.  This fact reflects
the long, complex and often labor-
intensive processing that such pay-
ments go through.  A check may
undergo several rounds of handling
and be shipped by several modes of
transportation before it is returned to
the firm or individual who wrote it.  

Therefore, anything that induces
payment originators to choose more
direct and less float-intensive instru-
ments will tend to reduce the costs
of operating the payments system,
ultimately allowing banks to lower
fees and merchants to lower prices.  

Many innovative and low-cost
payment technologies are now avail-
able.  What has slowed their adop-
tion is the financial incentive firms
and individuals have to capture
float.  A monetary policy that
achieves price stability, thereby keep-
ing interest rates low, would go a
long way toward making these
incentives the right ones for society. 

Not-So-Strange Bedfellows





 

he quotes above represent
just two of the many diver-
gent views about electronic

currency.  Using “money” stored
electronically on a microchip
embedded in an ATM-like card is
supposed to change the way con-
sumers and merchants carry out
transactions.  No longer will a per-
son have to fumble for change at
the bottom of a purse or find that
a dollar bill is too ratty for a vend-
ing machine to accept it.  The new
“smart cards,” as they are known,
will purportedly replace cash and
coins for small transactions, while
offering more security than cash.1

One card can act as a credit card,
debit card, ATM card and “cash.”
The multi-function convenience is
the advantage of this technology,
smart card proponents report.

There are many questions,
however, that these proponents
do not address.  What happens if
the card is lost?  How and when
does settlement of the transaction
occur?  Is the transaction anony-
mous like using cash?  Who will
issue the cards?  Are the cards real-
ly different from the forms of
payment used today?  These are
questions most potential card
users are likely to want answered
before deciding whether this tech-
nology is really a useful innova-
tion or just a marketing gimmick.

 

A New Wrinkle on
an Old Idea

Transit systems and universities
have used prepaid cards for years.
More recently, telephone and
telecommunication companies
have been selling them, too.
Single-purpose prepaid cards, like
those used for telephone calls and
mass transit fares, can be used
only at specific locations for cer-
tain products.  The consumer
exchanges cash for a card that has
an equivalent value stored on a
magnetic stripe.  This value can
then be used to purchase the ser-
vices for which the card is
designed.  When the value has
been depleted, the card is usually
discarded.  In some instances,
though, the value on the card can
be replenished.

Multi-purpose prepaid cards are
more commonly found at univer-
sities and corporate offices.  In
these cases, the university or
employer collects cash from stu-
dents or employees and issues
them cards with stored value.  The
cards can then be used to make
purchases at a variety of sites on
campus—for example, the book-
store, cafeteria or other food out-
let.  University or corporate
merchants accept the value from
the card as payment, knowing
that the university or corporation
will convert these balances back
into cash.  Thus, the university or
corporation acts like a bank
because it collects funds and then
disburses them to the various

in-house merchants to settle
transactions.  Although these
prepaid cards can usually be
reloaded with additional value,
their use is limited to specific
regions or merchants.

The emerging smart cards with
stored value (hereafter, stored-
value cards) will act like multi-
purpose prepaid cards, but be
even broader in scope because
they will not be limited to specific
regions or merchants.  This antici-
pated widespread acceptance by
merchants and consumers is why
pundits place these cards on par
with cash.

A Cash Equivalent?
Are stored-value cards really a

form of cash?  No, they are not,
and this is a fundamental differ-
ence between the two.  Yet, poten-
tial issuers of these cards argue
that they are.2

The confusion centers on the
perceived similarities in the way
ATM and stored-value cards work.
Today, a consumer inserts an auto-
mated teller card into an ATM and
can withdraw cash, which the
machine dispenses, from his bank
account.  The withdrawal either is
immediately posted to the account
if the ATM belongs to the bank
with the account, or is posted a day
or two later if the ATM belongs to a
different bank.  Cash has moved
from the bank to the consumer.

With a stored-value card, a sim-
ilar transaction occurs.  The con-
sumer inserts the stored-value card
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into an ATM-like machine and makes
a withdrawal from his bank account.
“It really is no different than if [the
ATM] had dispensed cash,” said David
Van Lear, president of Electronic
Payment Services Inc., to Congress.3

But there is a difference.  The con-
sumer might believe he has received
“cash,” but he has instead received
only a balance of monetary value
from the bank.  This monetary value
is in the form of a promise the bank
makes to pay the debts the consumer
incurs by using the stored-value card
up to its available balance.  Thus, the
customer has “funds” on the card
with which to conduct transactions,
but, in fact, no cash has left the bank.

The bank actually moves the with-
drawn funds from the customer’s
account into its own account, from
which it will settle transactions its
customers make with stored-value
cards.  These funds, which could have
been earning interest for the cus-
tomer, can now earn interest for the
bank while awaiting a payment order.4

In addition, float—the balance that
remains in an account while a check
or other debit instrument is in process
of collection—has been transferred
from the consumer to the bank.

 

Settling a Transaction

When a purchase is made using
currency, final settlement occurs on
the spot because currency is legal ten-
der.  No third-party involvement is
necessary.  If the purchase is made
using a stored-value card, however,
final settlement does not occur at the
point of sale because payment
has not been made in legal
tender.  In fact, all the
stored-value card does is
inform the merchant
that the bank that
issued the card has the
funds to pay the mer-
chant upon presenta-
tion of the liability.
Thus, a third party, like a
bank, must be involved in
discharging the debt.  A similar
process—a wire transfer—illustrates
the point.

For years, Western Union has been
wiring money around the country
and world.  Western Union, of course,
does not actually send money to the
designated destinations.  Instead, the
company sends only an authorization
to the office at the receiving end to
issue funds to a particular party.  Final
settlement of the debt occurs a day or
two later, when the issuing office’s
bank transfers the funds into the
receiving office’s bank account.

The same is true for the stored-
value card transaction.  The card’s

microchip does not actually transfer
“funds” from the card to the mer-
chant, but only gives the merchant
the right to claim these funds from
the bank.  In other words, the stored-
value card verifies that the funds to
honor the liability are available from
the card-issuing institution.  Settle-
ment takes place afterward, when the
customer’s bank transfers the funds to
the merchant’s bank.

Uh-oh, the Card’s Gone!

Like cash, the risks from loss, dam-
age or theft also exist with stored-
value cards.  But unlike cash, the
“funds” on a stored-value card cannot
actually be “lost” because they are still
at the card-issuing institution in its
account.  Thus, whether a lost, dam-
aged or stolen card will mean the
stored balances are gone for good—
like losing a $20 bill—is still unclear.
Even the use of personal identification
numbers (PINs), like those used with
ATM cards, will not guarantee the
consumer reimbursement.  They can,
however, prevent others from access-
ing the value stored on the card.

That individuals would be reim-
bursed for losses seems unlikely,
though, because—like trying to pay
interest—determining the exact bal-
ance on any card at any given time
would be costly and impractical.
Moreover, if the issuer wants to make
this determination, it would also need
to match individuals to particular
cards, which would require tracking
consumers’ purchases through mer-
chants, thus destroying anonymity. 

Merchants, on the other
hand, might benefit because

accepting stored-value
card balances could pre-
sumably reduce the
security costs associated
with safeguarding cash
in the store until it is
deposited.  The risk of

employee embezzle-
ment and the costs of

secured storage and trans-
portation could be reduced or

eliminated if the volume of cash at
an establishment were to drop drama-
tically.  The additional costs incurred
to install and operate the technology
necessary to accept stored-value cards,
however, will probably offset many of
these potential savings, at least in the
short run.

Off-Line Convenience
One major convenience of stored-

value cards is that their transactions
occur off-line.  This means that no
real-time contact with a central com-
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puter for verification of identity or
funds is necessary.  The off-line capa-
bility is a fundamental difference
between stored-value card payments
and credit, debit or ATM card pay-
ments.  Essentially, the “computer”
on the stored-value card serves as its
own balance verification mechanism.
Rather than the merchant confirming
identity and availability of funds
through a central computer, the chip
on the stored-value card verifies this
information instead.

With credit cards, each time one is
used, the cashier swipes it through the
re g i s t e r, which then calls the cre d i t
c a rd company’s central computer,
transfers the account number and pur-
chase amount to it and awaits autho-
rization.  Authorization
means there is enough
available credit in the iden-
tified account for the trans-
action to occur.  When a
p u rchase is made with an
ATM or debit card, the
f i rm ’s register or terminal is
connected with the issuer’s
computer network, which
verifies the funds in the cus-
t o m e r ’s account.  The PIN
s e rves as an electronic signa-
t u re that authorizes the
bank to transfer funds fro m
the  customer’s account to
the merc h a n t ’s account.

A stored-value card
re q u i res no connection to a
central or authorizing com-
puter because the availabil-
ity of funds is encoded on it.
T h e re is no need to identify
or verify a particular account because
t h e re is no account to verify; the
funds are in the bank’s general pool,
rather than an individual’s account.
These features make a store d - v a l u e
c a rd more like a check than a debit
c a rd.  A check is nothing more than a
c u s t o m e r ’s written authorization to
the bank to pay the specified bearer a
p a rticular dollar amount.  It is essen-
tially an off-line debit instru m e n t
because there is usually no verification
of availability of funds at the point of
sale.  Likewise, a stored-value card acts
as an off-line, electronic authorization
for the bank to pay the beare r.  In this
case, the bank need not even know
who paid the merchant because it
d o e s n ’t have to identify an individual’s
account to debit.

The Issuing Issue
So far, this analysis has assumed

that only banks will be issuing
stored-value cards.  This assumption
need not be true; nondepository
institutions may also get involved.

A potential problem, however, is that
these firms might then begin acting
like banks, while not being subject to
banking regulations.  Former Federal
Reserve Board Vice Chairman Alan
Blinder and others have expressed
the concern that in this situation
banks and nonbanks would be tre a t e d
differently.5 According to Blinder,
under current regulations, “Stored-
value balances issued by depository
institutions would be treated as trans-
action accounts and hence subjected
to reserve requirements.”  The Federal
Reserve, however, does not have the
authority to impose reserve require-
ments on nondepository institutions.

Other disparities can occur
because banks are subjected to strict

capital and portfolio restrictions,
while nondepository institutions are
not.6 Conceivably, nondepository
institutions could invest the funds
collected for stored-value cards in
risky assets to increase their earnings.
This could impair their ability to
redeem stored-value balances at par
(face value).  Also, what happens if
the firm issuing the stored-value bal-
ances becomes illiquid or insolvent
or declares bankruptcy?  Who, if any-
one, would be liable for these funds,
and what claim could holders of the
card balances have on the assets of
the issuer?  

Some might believe that deposit
insurance could solve these potential
problems.  The Federal Deposit
Insurance Corporation (FDIC), how-
ever, has not yet determined whether
stored-value card balances held
through banks would be insured, not
to mention those held through non-
banks.  Besides, the FDIC and other
bank regulators, like the Federal
Reserve, do not have the authority to
permit or require insurance on bal-
ances at nondepository institutions
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Consumers transfer
“money” from their
bank accounts on to
cards embedded
with computer chips
and then use them to
make purchases.
Using these cards is
faster than using
credit or debit cards,
but there are risks.

MERCHANT
uses terminal that
deducts “money” from
the card at the time of
purchase. Merchant
uses card-reading
telephone to make
bank deposits

BANK issues electronic
card to consumer

CONSUMER
loads card 
with “money”
using an ATM or a telephone 

equipped to read the cards

BANK collects usage fee

Reprinted with
permission from
The New York Times 



 

par and can be exchanged
for coin. These features
make them, like bank notes

during the Free Banking Era, an acceptable medi-
um of exchange. However, two big differences
between the two currencies exist: Bank notes cir-
culated without a central bank during the Free
Banking Era—the Federal Reserve had not yet
been created—and there was no deposit insurance
on them. Nevertheless, bank notes functioned as
“cash” and were used for transactions even though
they had no intrinsic value like specie.

The analogy to bank notes can also be applied
to stored-value card balances. U.S. dollars (or some
foreign legal tender) are on deposit at the issuing
institution to “back” the stored-value card balances,
which presumably will be accepted for transactions
because consumers and merchants believe they can
be exchanged on demand for legal tender.1 If
consumers and merchants do not have faith that
these liabilities will be honored by the issuing
institution, then stored-valued balances might not
circulate as a medium of exchange. In particular,
if a lesser-known firm were to issue the liability,
merchants might be skeptical about accepting
this “currency” at par as payment for a transaction
because of the risk of redemption. Skepticism
about the issuer could lead to publications (or
online data bases) similar to the old bank note
reporters to help identify and verify liabilities
issued by lesser-known firms.

Thus, there is a lesson we can draw from the
Free Banking Era: Privately issued bank notes (or
stored-value card balances) can circulate at par as
an accepted medium of exchange if a certain
amount of regulation assures the public that the
currency is backed sufficiently, or, at least, that it is
issued through institutions the public feels secure
dealing with. If the public does not have this con-
fidence, the balances either will not circulate or
will not do so at par.
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fter the
demise
of the

Second Bank of the United States,
which President Andrew Jackson refused to
recharter in 1832, the country entered a period
known as the “Free Banking Era.” From 1837
to 1863, states that enacted free banking laws
allowed free entry in the banking industry. This
meant that banks could issue notes on the condi-
tion that designated securities, placed on deposit
with state regulatory authorities, backed them.
In general, state authorities directed the printing
and registering of bank notes and issued them to
banks in amounts equal to the securities depos-
ited. Free banks had to redeem their notes at par
(face value) for specie (coins minted by the U.S.
Treasury) on demand, otherwise the state would
close the bank.

During this era, many different bank notes
were circulating, making the ability to determine
which notes were valid and sound, and which
were risky, necessary for transactions to occur.
As a result, bank note reporters—newspapers
that, like today’s financial pages, listed which
bank notes were valid and what their market val-
ues were—were published and used as guides for
bank note acceptance.

Once a note was determined to be valid, mer-
chants had to know at what price it was trading:
Was the note trading at par or at some other
value?  Evidence suggests that bank notes backed
by creditworthy securities circulated at or near
par. Those notes backed by risky securities, how-
ever, were accepted only at a discount, which
compensated for the additional risk.

These bank notes were not unlike today’s cur-
rency. Federal Reserve notes (dollar bills) are
printed, registered—each has a unique serial
number—and backed by the full faith and credit
of the U.S. government. They are redeemed at

ENDNOTES
1 The discussion of U.S. dollars or other foreign legal tender

“backing” stored-value card balances is symbolic because the 
funds are not actually deposited with any state or federal 
authority like bonds were during the Free Banking Era. The
analogy is made, however, to help the reader understand that,
like checks, funds are being held at the bank as collateral for 
the liability it is issuing in the form of stored-value balances.
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or even at all depository institutions.7

If it is determined that stored-value
card balances will not be insured,
issuing institutions could disclose
this information up-front, along with
the customer’s rights and responsibil-
ities, as banks are now required to do
for other nondeposit products like
mutual funds.

To handle these potential dispari-
ties, some analysts have re c o m m e n d-
ed that depository institutions alone
be allowed to issue stored-value bal-
ances.  This action would ensure
u n i f o rmity of regulation and re s p o n s i-
b i l i t y.  Others agree.  In a May 1994
re p o rt to the Council of the Euro p e a n
M o n e t a ry Institute, the Wo r k i n g
G roup on European Union Payment
Systems recommended that only
d e p o s i t o ry institutions be allowed to
issue stored-value cards.  A re g u l a t o ry
e n v i ronment that creates confidence
in the product or the firm issuing the
p roduct might also allay the public’s
c o n c e rn, as the example in the sidebar
demonstrates.  Even with the re c o m-
mendation, however, recent store d -
value card pilot programs overseas
have generally not met early expecta-
tions because usage is below antici-
pated levels and enrolling merc h a n t s
has been diff i c u l t .8

The Effect on
M o n e t a ry Policy 

In all likelihood, it would not be
too difficult to take stored-value card
balances to the next step:  person-to-
person exchange of balances without
first re t u rning them to the issuer for
c redit.  This action would make the
balances function much more like
c u rre n c y, although at some point
final settlement would be re q u i re d
t h rough the banking system.  How-
e v e r, once it reaches a point at which
these balances do trade among con-
sumers and firms without immedi-
ately passing through banks, a system
of private currency that could poten-
tially compete with cash will have
been established.

This emergence of private currency
in the United States would not be
new, however; traveler’s checks are a
form of private currency that is famil-
iar to everyone.  Historically, private
currency has existed in the economy
at various times, which begs the
question, how might it affect mone-
tary policy?

B l i n d e r, in his testimony before
C o n g ress, stated that it is most un-
likely that, “What amounts to a form
of private currency might damage
the Federal Reserv e ’s control of the
money supply and lead to inflation-
a ry pre s s u res.”  Assuming the emer-

gence of stored-value cards does not
c reate money but only substitutes for
c u rrent forms of money, the biggest
change would be in the measure m e n t
of money.  Electronic currency may,
h o w e v e r, change the details of how
m o n e t a ry policy is implemented, as
p revious financial innovations, like
money market mutual funds, have.

Is There a Future for
These Card s ?

Whether stored-value cards take
off depends on their acceptability.
Merchants must be willing to accept
them as a form of payment, and con-
sumers must have the assurances
they now have with other types of
payment instruments.  Clearly, there
is some regulatory role for the gov-
ernment, but what that role is has
not yet been determined.  Most regu-
lators and industry proponents agree,
though, that Congress should wait
and allow the market to develop
before attempting to regulate it.

At recent hearings on the matter,
members of Congress have acknowl-
edged that payment instru m e n t s
must be widely accepted, conve-
nient, cost effective, safe and confi-
dential to ensure wide usage.  Any
regulation should strive to attain
these goals.  Industry re c o g n i z e s
this too, as made clear by one of
M a s t e r C a rd Intern a t i o n a l ’s senior
vice presidents, Heidi Goff:  “The
bottom line is, consumer trust is
key to our continued success.”9

Stored-value card balances will
also not likely replace cash as a
means of payment.  Although there
may be some who see cash becoming
a useless relic, others understand that
it will continue to serve an impor-
tant role.  Electronic mail is a good
analogy.  Although e-mail has
become a popular communications
tool, the U.S. Postal Service is still
operating and widely used.

Finally, it behooves potential pur-
veyors of electronic currency to lay
out all the issues regarding its usage
up-front because only informed con-
sumers and merchants will venture
into this territory.  The early interna-
tional evidence shows that the
stored-value card pilots have not
been as successful as anticipated.
This suggests there is a slow learning
curve that all involved must go
through for the cards to be success-
ful.  It also says, perhaps, that people
aren’t ready to part with their hard
currency just yet.

Adam M. Zaretsky is an economist at the
Federal Reserve Bank of St. Louis.  Thomas A.
Pollmann provided research assistance.
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ENDNOTES
1   The term “smart card” refers to

a card with a microchip on it.  It
need not have “money” stored on
it, though; personal identification
or medical information, for exam-
ple, can also be stored on the card.
However, this article will focus on
the stored “money” capability of
the card.

2   See U.S. Congress, p. 23.
3   See U.S. Congress, p. 30.
4   While, theoretically, it might be

possible to pay interest on stored-
value card balances, it is unlikely
to happen because of the cost
involved in determining the bal-
ance on a stored-value card at any
given time.

5   See Blinder (1995).
6   The Securities and Exchange

Commission (SEC), however,
imposes certain portfolio restric-
tions on some nonbanking institu-
tions with transaction-like
accounts—money-market mutual
funds, for example.

7   Federal Reserve member banks are
required to have deposit insur-
ance; nonmember banks usually
petition the FDIC for it.

8   See Block (1996).
9   See U.S. Congress, p. 18.
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would receive if an asset were sold
today—will change because of chang-
ing market interest rates. 

The degree of interest rate risk
associated with a given fixed-income
security (or bond) depends on the size
and timing of the cash flows—intere s t
and principal—from that bond.  To
see this, consider a zero coupon bond,
a bond that pays no interest until
m a t u r i t y.1 Because no interest is
received until maturity, an investor in
a zero coupon bond loses out on any
o p p o rtunity to reinvest potential
e a rnings at higher market intere s t
rates.  In addition, if the investor were
f o rced to sell prior to maturity, he
could face a substantial loss if curre n t
i n t e rest rates on a comparable bond
w e re higher than the interest rate on
his zero coupon bond. 

However, if the same investor
were to purchase a coupon-paying
bond—like a U.S. Treasury bond—
instead, his interest rate risk in a ris-
ing interest rate environment would
be reduced since interest or coupon
payments received at six-month or
year intervals could be reinvested at
higher interest rates.  This would off-
set some of the loss that might occur
if the investor needed to sell the
bond prior to maturity.

Interest rate risk, then, comprises
two distinct types of risks, which fre-
quently counteract each other:  price
or market risk and reinvestment risk.
Market risk is the risk that an alre a d y -
issued bond’s market price will fluc-
tuate because of changes in market
i n t e rest rates.  It arises because of the
inverse relationship between market
i n t e rest rates and a bond’s price.  The
longer the maturity of the bond, the

greater the market risk since the pur-
chaser of an existing bond with a
below-market yield will be stuck
with it for as long as he holds the
bond.  Of course, market risk is not
an issue for investors who hold
bonds to maturity because the face
value, not the market value, of the
bond is received at maturity.

Reinvestment risk encompasses
the risk that cash flows received
from an existing investment, like
semiannual coupon payments, could
be reinvested at different interest
rates than those paid on the existing
security.  When market interest rates
rise, reinvestment risk works in the
investor’s favor because the cash
flows received can be reinvested in
higher-yielding securities.  When
rates fall, however, reinvestment risk
works against the investor.  

An investor faces market risk and
reinvestment risk whenever his
planned holding period for a fixed-
income security is less than its matu-
rity.  These risks tend to work in
opposite directions, however:  Rising
market interest rates increase market
risk but decrease reinvestment risk,
while declining interest rates
decrease market risk but increase
reinvestment risk.  In other words,
an initial capital loss (from rising
market interest rates) may, in time,
be more than offset by greater
returns from reinvested earnings and
vice versa.  

Duration:  The Net Eff e c t
So how does an investor know

how much interest rate risk—the net
e ffect of market and re i n v e s t m e n t
r i s k — h e ’s assuming when purc h a s i n g
a bond or shares in a bond mutual
fund?  That’s where duration comes
in.  Basically, duration measures the
average life of a fixed-income security
or a portfolio of securities.  It is a
m o re precise measure of the life of a
bond than maturity because it takes
into consideration any cash flows
that are received prior to maturity.  In
general, the sooner cash flows are
received and the larger the amount,
the lower the duration, or intere s t
rate risk, of the bond.  

M o re specifically, duration is cal-
culated as the weighted average time
to maturity of a bond, using the re l a-
tive present values of the cash flows
f rom the bond as weights.  The cal-
culation yields a single number
called M a c a u l a y ’s duration that is
e x p ressed in units of time, which
c o rrespond to the receipt of cash
f l o w s .2 M a c a u l a y ’s duration depends
on the number of cash flow payment
periods and the interval between

by Michelle Clark Neely

A D D ING 
D U RATION 

TO THE 
TO O L B OX

n increasing num-
ber of Americans are taking
control of personal invest-
ment decisions—whether to
meet retirement, children’s
college education or other
financial goals.  To do this,
they’re seeking useful,
understandable tools that
will guide them in making
profitable choices.  One tool
that investors in fixed-
income securities—individ-
ual bonds or bond mutual
funds—have for assessing
risk versus reward is an eco-
nomic formula known as
duration.  Although it is far
from a perfect measure of
risk, duration is a useful sup-
plement to more common,
traditionally used measures,
like a bond’s credit rating
and maturity.

Bond Risk Basics
Bond investors face several

types of risk.  One is credit or
default risk; that is, the risk
that the bond issuer will not
repay the principal invested.
Since very few debt issuers
default on their obligations,
h o w e v e r, it is less of a worry
for most investors than
another major risk, intere s t
rate risk.  This is the risk that
the market value of an invest-
ment—the price an investor

A
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them, the size of the cash flows and
the current yield to maturity of the
i n s t ru m e n t .3

To see how duration can be used
to judge the riskiness of a fixed-
income security, consider two bonds,
A and B, which on the surface, at
least, appear to be very similar.
Bond A is a coupon bond with a face
value of $1,000 and a maturity of 20
years; its coupon rate is 8 perc e n t ,
and it pays interest annually.  Bond
B is a zero coupon U.S. Tre a s u ry
bond that pays principal and intere s t
of $2,600 at maturity.  The curre n t
yield to maturity on 20-year bonds is
10 percent.  Both bonds yield com-
bined principal and interest of
$2,600 over 20 years.  Which bond,
then, has the most interest rate risk?  

Although the total cash flows
f rom bonds A and B are equal at
m a t u r i t y, their risk profiles for the
i n t e rvening years are very diff e re n t .
Bond A has a duration of 9.75 years
while Bond B, the zero coupon
bond, has a duration of 20 years,
equal to its maturity.  Bond A has
the lower duration and is, there f o re ,
the least risky of the two because the
investor will start receiving cash
flows much sooner than the holder
of Bond B.  If an investor were in a
position where he would need to sell
a bond—all else equal—his capital
loss would be lowest with Bond A.
The duration of Bond B is twice as
l a rge as the duration of Bond A
because all of the interest is deferre d
until maturity.

Duration Dynamics
The example above illustrates

how differences in the timing of
cash flows change the duration of
a bond.  Listed below are several
other properties of duration that
an investor can use either to differ-
entiate the risk characteristics of
similar bonds or to anticipate how
changes in bond characteristics
alter its duration.

The duration of a bond is always
less than its maturity, except for 
a zero coupon bond, whose 
duration is always equal to 
its maturity.

Duration declines as the coupon 
rate rises, holding maturity and 
yield to maturity constant.

Duration declines as the yield to 
maturity rises, holding the coupon 
rate and maturity constant.

Duration increases as maturity 
increases, holding the coupon rate 
and yield to maturity constant.4

ENDNOTES
1   Zero coupon bonds, like T-bills

and certain other instruments, are
frequently sold at a discount from
their face value and do not pay
periodic interest or a coupon.  The
return, or compounded interest,
on these investments is the differ-
ence between the discounted pur-
chase price and the face value of
the instrument.

2   The mathematical formula for
Macaulay’s duration (D) is: 

where N = number of cash flows,
t = time to receipt of the cash flow,
Ct = cash flow amount in period t,
and r = yield to maturity.  The
expression Ct/(1+r)t is the present
discounted value of the cash flow
received in each period t.  The
sum of all these cash flows is
equal to the market value or price
of the bond.  

3   The yield to maturity is the
expected rate of return, or interest
rate, on a given debt security held
until maturity.  Because the yield
to maturity can be difficult to
calculate, the current market
interest rate on comparable
securities is usually used in the
duration calculation.

4   This last property only holds true
for par and premium bonds.  For
deep-discount bonds, duration
increases with maturity to a dis-
tant point and then declines.
That’s because bonds with really
long maturities behave like perpe-
tuities, bonds that pay coupons
forever.  See Bierwag (1987) or
Kritzman (1992) for details.

5   The modified duration calculation
is:  Dm = D/(1 + r) where Dm is
modified duration, D is Macaulay’s
duration and r is the yield to
maturity or current market inter-
est rate.

6   Duration has its limitations,
mostly because it is based on
some unrealistic assumptions.
For example, duration and modi-
fied duration calculations implicit-
ly assume that short-term and
long-term interest rates are equal,
i.e., the yield curve is flat.  See
Bierwag (1987).

7   The duration of a bond mutual
fund is the weighted average of
the durations of the individual
bonds in the fund.
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Another useful feature of duration
is that, by rearranging the duration
equation, it can be used to predict the
sensitivity of a bond’s price to very
small increases in interest rates.  This
rearranged calculation is called modi-
fied duration.5 The percentage change
in the price of a bond can be approxi-
mated by multiplying the percentage
point change in the yield to maturity
by negative one and the bond’s modi-
fied duration.  The modified duration
for Bond A, the 20-year coupon bond
with a duration of  9.75 years, is 8.86
years.  If market interest rates rise one
percentage point to 11 percent, the
price of this bond will decline about
8.9 percent to $911.40.  For Bond B,
the zero coupon bond, a one percent-
age point increase in market interest
rates would lead to a whopping 18.2
percent decline in price.  Of course, if
interest rates decline one percentage
point, Bondholder A would enjoy
about a 9 percent capital gain, and
Bondholder B would reap an 18 per-
cent gain.

This simple relationship between
duration, interest rates and bond
prices can help an investor determine
an optimal investment strategy based
on his expectations about future
interest rates.6 For example, if an
investor expects interest rates to rise
in the near future, he would likely
want to keep the duration of his
bonds or bond mutual fund short to
minimize any potential losses, should
a sale become necessary.7 Conversely,
in a falling interest rate environment,
an investor may want to lengthen the
duration of his fixed-income securi-
ties, for two reasons; first, he may be
able to sell them for a nice gain and
second, a longer duration positions
an investor to take advantage of a
rebound in interest rates, which could
lead to profitable reinvestment oppor-
tunities.  An investor may also wish to
use duration to partially hedge or
immunize interest rate risk:  Market
risk and reinvestment risk almost com-
pletely offset each other when the
duration of a security is equal to the
i n v e s t o r ’s planned holding period.

Duration has been used to measure
and hedge interest rate risk to vary i n g
d e g rees by financial institutions and
other institutional investors for
decades.  With an increasing number
of brokers and bond mutual fund
managers calculating and keeping an
eye on duration, individual investors
would be wise to add it to their invest-
ment toolbox, too.

Michelle Clark Neely is an economist at the
Federal Reserve Bank of St. Louis.  Thomas A.
Pollmann provided research assistance.  
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n many ways, the
automobile—broadly
defined as passenger

cars, trucks and other com-
mercial vehicles—is the
linchpin of a modern indus-
trial economy.  For this
reason, many economists
and policymakers follow it
c l o s e l y.   But these analysts
follow the automotive sector
for other reasons, as well.
Among the most import a n t
is that it is often a useful
cyclical indicator of econo-
mic activity. 

These days, analysts who
track the automotive sector
are paying closer attention to
the seven states of the Eighth
Federal Reserve District.1

Although Michigan and
Ohio are still the dominant
U.S. automotive manufactur-
ing states, with Missouri not
far behind, an increasing
share of the country’s cars
and trucks are being pro-
duced in Illinois, Indiana,
Kentucky and Tennessee.
Combined with a burgeon-
ing parts industry that has
cropped up to serve these
new plants, the automotive
sector is influencing a larger
slice of this region’s econ-
omy than ever before.

Why Here ?
On Dec. 1 of  last year,

Toyota announced that it
would build a $700 million
plant just north of Evans-
ville, Ind., to produce its full-

size
pickup.  It will be Toyota’s second
plant in the United States, marking
the sixteenth automotive manufac-
turing facility in the District states.
The rise of foreign transplants in
the United States has occurred for
several reasons, including the bud-
ding protectionist sentiments that
took hold in the early and mid-
1980s.  Seeking a way to sell more
cars and trucks to American con-
sumers, Japanese manufacturers
decided to set up shop in the
United States as a way to circum-
vent newly imposed import restric-
tions.  A second reason stemmed
from the sustained rise in the value
of yen against the dollar beginning
in late 1985, which substantially
boosted the dollar price of import-
ed Japanese automobiles.  

These factors, however, do
not explain why many of these
Japanese manufacturers decided to
locate outside of the Great Lakes
region, an area rich in automotive
plants, existing parts suppliers and
workers steeped in the knowledge
of how to build cars.  Moreover,
they do not explain why domestic
producers have also shifted a large
amount of production over the
past 20 years from Michigan,
Wisconsin, California, and, to a
lesser extent, Missouri. 

The domestic automotive manu-
facturing industry and foreign
transplants have spread beyond
their traditional boundaries for sev-

eral reasons.  First, some manufactur-
ers have chosen to locate in states
where labor laws tend to favor
employers and unionization rates are
lower.  However, of the five District

states with automotive manufactur-
ing facilities, only Tennessee is a
right-to-work state.2 On the other
hand, this may have influenced

BMW and Mercedes Benz to locate
recently in South Carolina and
Alabama, respectively, since these
states have right-to-work laws.  

Second, the average manufactur-
ing wage rates in Kentucky and
Tennes-see—the two District states
that have seen the largest increase in
automotive production over time—
have usually been considerably lower
than in Midwestern manufacturing
states.  Since 1980, the average hourly
manufacturing wage rate in Kentucky
has been about 25 percent lower than
that in Michigan, while it has been
about a third less in Tennessee. 

Finally, Illinois, Indiana, Kentucky
and Tennessee have all offered lucra-
tive financial incentives to attract
manufacturers—both domestic and
foreign.  These have included tax
credits, capital improvements and
worker training programs.  For exam-
ple, to land the Toyota truck plant,
the state of Indiana and Gibson
County together offered the company
an incentive package worth $72 mil-
lion, including a $15 million state tax
credit.3 Scheduled to open in 1998,
the plant is expected to employ about
1,300 people, producing about
100,000 vehicles a year.  Crudely put,
the state and county bought each job
for about $55,500.

Facts and Figure s
Although the jury is still out as to

whether this constitutes a wise use of
state re s o u rces, there is no denying
the impressive surge in motor vehicle
p roduction in the District over time.
In fact, over the past 20 years, motor
vehicle production in Tennessee has
i n c reased from a little less than 3,000
units to more than 780,000 units in
1995 (see chart).  Likewise, in 1975,
t ruck and auto production in
Kentucky totaled about 240,000 units,
or a little more than 2.5 percent of
U.S. production.  By 1995, however,
b o l s t e red by the addition of To y o t a
and a significant amount of added
capacity at Ford ’s Louisville facility,
the number of trucks and autos pro-
duced totaled nearly one million,
equaling about 8.25 percent of total
U.S. pro d u c t i o n .

Kentucky and Tennessee are not
the only District states that have seen
i n c reases in automotive pro d u c t i o n

by Kevin L. Kliesen

D is trict
Au t om otive
Sect or
Flo u rish i n g
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ENDNOTES
1   The seven-state area comprises

Arkansas, Illinois, Indiana,
Kentucky, Mississippi, Missouri
and Tennessee.  See back cover.

2 A right-to-work state is one that
does not require an employee to
join a union and/or pay union
dues or fees.  Generally speaking,
unionization rates tend to be
significantly lower in right-to-
work states, as do average 
manufacturing wage rates.

3   Published report from the
Louisville Courier-Journal,
Dec. 1, 1995.

REFERENCES

American Automobile Manufacturers
Association.  Motor Vehicle Facts
and Figures (1995).

Klier, Thomas R.  “The Geography of
Lean Manufacturing:  Recent
Evidence from the U.S. Auto
Industry,” Federal Reserve Bank of
Chicago Economic Perspectives
(November/December, 1995),
pp. 2-16.

A Thriving Industry
In the early 1980s, many of those

who followed the automotive manu-
facturing industry said it was in the
throes of a long-term decline.
Although productivity gains have
resulted in the loss of several hun-
d red thousand automotive manufac-
turing jobs since that time, the
i n d u s t ry has rebounded impre s s i v e l y.
Despite a slight drop in 1995, primar-
ily because of moderating U.S. eco-
nomic growth, total U.S. pro d u c t i o n
was still near the all-time high set in
1978.  As the Eighth District’s auto-
motive industry surges forw a rd, it is

contributing an increasingly larg e r
s h a re of this output, providing a
s t rong boost to the District’s economy.

Kevin L. Kliesen is an economist at the Federal
Reserve Bank of St. Louis.  Heidi L. Beyer and
Monica J. Allen provided research assistance.
The author wishes to thank the American
Automotive Manufacturers Association, Wards
Automotive, and representatives from Chrysler,
Ford, GM, Nissan, Peterbilt, Suburu-Isuzu and
Toyota for their assistance in procuring produc-
tion data and employment numbers.

over the past 20 years or so, though.
Indiana and Illinois have also
i n c reased their share of total U.S.
p roduction.  Since 1976, Illinois’
s h a re has increased from about 2.5
p e rcent to a little more than 6 per-
cent, while Indiana’s has incre a s e d
f rom a little less than 1 percent to
about 3.5 percent.  In 1995, Illinois
plants produced a little more than
725,000 vehicles, while the two
facilities in Indiana produced a little
m o re than 400,000 vehicles (see
c h a rt at right).  

Only Missouri has seen its share
of U.S. automotive pro d u c t i o n
decline over time.  Its share fell
f rom a high of about 12.5 percent in
1986, when it was the nation’s sec-
ond largest automotive pro d u c i n g
state, to a little under 7.5 percent in
1994—just behind Michigan and
Ohio.  In 1995, however, Missouri
was supplanted by Kentucky as the
D i s t r i c t ’s largest automotive pro -
ducer:  Total production dropped a
little more than 4 percent in that
y e a r, as eff o rts to expand capacity at
existing plants temporarily curt a i l e d
p roduction.  Missouri’s slip behind
Kentucky may be short-lived, how-
e v e r, once GM’s Wentzville plant
and Chry s l e r ’s Fenton facility re a c h
full production this year.  

All told, motor vehicle pro d u c-
tion in these five states in 1995
totaled about 3.8 million units—an
all-time re c o rd and more than triple
the 1.1 million vehicles pro d u c e d
during the recession year of 1982.
M o re o v e r, motor vehicle output in
the District states as a share of total
U.S. production has more than dou-
bled since 1981—rising to just under
a third in 1995.  The figure also
shows that as of the end of 1995,
these 15 District facilities employed
a little more than 63,000 workers,
which re p resents a more than 10
p e rcent jump from two years earlier. 

Focusing solely on the manufac-
turing plants leaves out several
i m p o rtant auxiliary effects, how-
e v e r.  Among the most important is
the increase in the number of auto-
motive supplier plants that have
been built to serve the foreign trans-
plants and the Big Three automak-
ers.  As a recent study (Klier, 1995)
shows, between 1980 and 1993, a
l a rge number of these plants
c ropped up along the I-65/I-75 corr i-
d o r, which runs south along these
two interstate highways fro m
Michigan to the Gulf Coast.  Not
s u r p r i s i n g l y, while nearly 40 perc e n t
of the plants are still located in
Michigan and Ohio, about a quart e r
of the nation’s main supplier plants
a re now in Indiana, Illinois,
Tennessee and Kentucky.
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Truck and Passenger Car Production in Eighth District States, 1995

SOURCE: Individual Manufacturers

Truck and Passenger Car Production in Eighth District States, 1995

State/Facility          Manufacturer           No. of Employees Production

ILLINOIS

INDIANA

KENTUCKY

MISSOURI

TENNESSEE

District Total     63,123 3,787,925

ILLINOIS
Belvidere Chrysler 3,890 247,569
Chicago Ford 2,966 266,443
Normal Diamond-Star 3,200 216,590

Total 10,056 730,602

INDIANA
Fort Wayne GM 2,869 230,014
Lafayette Suburu-Isuzu 2,784 180,174

Total 5,653 410,188

KENTUCKY
Bowling Green GM 783 19,478
Georgetown Toyota 6,500 381,445
Louisville Ford 7,873 590,357

Total 15,156 991,280

MISSOURI
Kansas City Ford 4,520 389,835
St. Louis Chrysler 6,079 272,303
St. Louis Ford 2,700 217,912
Wentzville GM 2,668 411    

Total 15,967 880,461

TENNESSEE
Madison Peterbilt 1,470 12,600
Smyrna Nissan 6,020 465,786
Spring Hill Saturn 8,801 302,008

Total 16,291 780,394

District Total     63,123 3,787,925

State/Facility          Manufacturer           No. of Employees Production
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District
Data

Selected economic indicators of banking,
agricultural and business conditions in
the Eighth Federal Reserve District

A l l U . S .
U . S . < $ 1 5B1 D i s t r i c t A R I L IN KY MS MO TN

Return on Average 
Assets (Annualized)

4th quarter 1995

3rd quarter 1995

4th quarter 1994

Return on Average 
Equity (Annualized)

4th quarter 1995

3rd quarter 1995

4th quarter 1994

Net Interest Margin
(Annualized)

4th quarter 1995

3rd quarter 1995

4th quarter 1994

N o n p e rf o rming Loans2

÷ Total Loans

4th quarter 1995

3rd quarter 1995

4th quarter 1994

Net Loan Losses ÷
Average Total Loans
(Annualized)

4th quarter 1995

3rd quarter 1995

4th quarter 1994

Loan Loss Reserve ÷
Total Loans

4th quarter 1995

3rd quarter 1995

4th quarter 1994

NOTE: Data include only that portion of the state within Eighth District boundaries.
1  U.S. banks with average assets of less than $15 billion are shown separately to make comparisons with District banks more 

meaningful, as there are no District banks with average assets greater than $15 billion.
2  Includes loans 90 days or more past due and nonaccrual loans

SOURCE: FFIEC Reports of Condition and Income for Insured Commercial Banks

Commercial Bank Performance Ratios
U.S., District and State

1.23% 1.16% 1.26% 1.15% 1.42% 1.34% 1.48%

1.28 1.17 1.28 1.22 1.46 1.31 1.45

1.28 1.18 1.09 1.12 1.10 1.30 1.27

13.13% 11.51% 13.72% 13.24% 15.25% 16.24% 18.08%

13.75 11.85 13.90 14.05 15.97 16.03 17.83

13.94 12.25 11.73 12.96 12.28 16.43 16.07

4.22% 4.47% 4.54% 4.25% 5.07% 4.33% 4.35%

4.30 4.46 4.58 4.25 5.09 4.18 4.23

4.18 4.24 4.23 4.35 4.74 4.16 4.20

0.75% 0.91% 0.67% 0.81% 0.64% 0.82% 0.73%

0.68 1.01 0.56 0.82 0.64 0.61 0.66

0.67 0.90 0.61 0.74 0.57 0.57 0.59

0.17% 0.43% 0.20% 0.34% 0.32% 0.20% 0.33%

0.13 0.39 0.15 0.29 0.23 0.12 0.25

0.13 0.30 0.20 0.33 0.25 0.14 0.27

1.34% 1.58% 1.40% 1.53% 1.61% 1.66% 1.52%

1.34 1.54 1.39 1.57 1.62 1.70 1.55

1.43 1.67 1.45 1.63 1.67 1.80 1.65

1.20%

1.21

1.17

15.02%

15.22

14.92

4.25%

4.24

4.17

1.16%

1.23

1.30

0.50%

0.45

0.51

2.03%

2.07

2.21

1.33%

1.34

1.31

15.07%

15.28

15.30

4.84%

4.81

4.70

1.07%

1.10

1.12

0.59%

0.53

0.51

1.89%

1.91

1.99

1.29%

1.30

1.22

14.66%

14.87

14.25

4.37%

4.33

4.25

0.78%

0.71

0.66

0.27%

0.21

0.22

1.54%

1.56

1.65
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< $100 Million $300 Million – $1 Billion

$100 Million – $300 Million $1 Billion – $15 Billion

Percent Annualized

Percent

Percent

Percent Annualized

Percent Annualized

Percent Annualized

4th Quarter 1995
Earnings Asset Quality

NOTE: Asset quality ratios are calculated as a percent of total loans.
1  Loan losses are adjusted for recoveries
2  Includes loans 90 days or more past due and nonaccrual loans
3  Interest income less interest expense as a percent of average earning assets

SOURCE: FFIEC Reports of Condition and Income for Insured Commercial Banks

D = District

US = United States

Return on Average Assets Net Loan Loss Ratio1

Return on Average Equity Nonperforming Loan Ratio 2

Loan Loss Reserve RatioNet Interest Margin 3

Commercial Bank Performance Ratios
by Asset Size
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U.S. Crop and Livestock
Prices

U.S. Agricultural Exports*

U . S . A R I L IN KY MS MO TN

Return on average assets (annualized)
4th quarter 1995
3rd quarter 1995
4th quarter 1994

Return on average equity (annualized)
4th quarter 1995
3rd quarter 1995
4th quarter 1994

Net interest margin (annualized)
4th quarter 1995
3rd quarter 1995
4th quarter 1994

Ag loan losses ÷ average ag loans ( a n n u a l i z e d )
4th quarter 1995
3rd quarter 1995
4th quarter 1994

Ag nonperforming loans1 ÷ total ag loans
4th quarter 1995
3rd quarter 1995
4th quarter 1994

Dollar amounts in billions

Commodity Oct Nov Dec Year-to-date Change from year ago

Livestock & products

Corn

Cotton

Rice

Soybeans

Tobacco

Wheat

TOTAL1

Level Growth 1

I V/9 5 I I I/9 5 I V/9 4 I I I/9 5-I V/9 5 I V/9 4-I V/9 5

Prices received by U.S. farm e rs2

Prices received by District farm e rs3

A r k a n s a s
I l l i n o is
I n d i a n a
M i s s o u r i
Te n n e s s e e

Prices paid by U.S. farmers
Production items
Other items

Consumer food prices
Consumer nonfood prices

NOTE: Data not seasonally adjusted except for consumer food prices and nonfood prices.
1  Compounded annual rates of change are computed from unrounded data.
2  Index of prices received for all farm products and prices paid (1990-92=100)
3  I n d exes for Ke n t u cky and Mississippi are unava i l a bl e.

1 . 0 0 . 9 4 . 9 2 1 0 . 5 2 % 1 9 . 6 %

. 7 0 . 7 0 . 6 6 7 . 3 0 8 5 . 6

. 1 9 . 2 9 . 4 9 3 . 7 1 3 8 . 8

. 1 0 . 0 9 . 0 9 1 . 0 0 - 1 . 2

. 5 2 . 6 0 . 6 6 5 . 4 0 2 4 . 7

. 1 4 . 1 5 . 1 4 1 . 4 0 7 . 5

. 6 0 . 5 5 . 5 3 5 . 4 4 3 4 . 2

5 . 1 4 5 . 2 2 5 . 3 5 5 5 . 8 1 2 2 . 1

106 103 96

133 126 122
110 102 85
116 106 89
130 129 120
131 132 128

110 107 105
111 108 106
150 149 146
154 154 150

13.6 10.4

22.9 8.4
33.6 29.0
41.6 30.3
2.1 8.4
-3.0 2.1

11.7 4.8
11.6 4.7
2.7 2.6
2.1 2.6

Agricultural Bank Perf o rmance Ratios

NOTE: Agricultural banks are defined as those banks with a greater than average share of agricultural loans to total loans.
Data include only that portion of the state within Eighth District boundaries.

1 Includes loans 90 days or more past due and nonaccrual loans

SOURCE: FFIEC Reports of Condition and Income for Insured Commercial Banks

U.S. Agricultural Exports by Commodity

Indexes of Food and Agricultural Prices

1.25% 1.24% 1.26% 1.46% 1.44% 1.26% 1.13%
1.30 1.28 1.26 1.49 1.71 1.28 1.22
1.18 1.11 1.08 1.36 1.32 1.25 1.05

11.56% 11.33% 12.91% 14.38% 15.10% 12.10% 10.62%
12.38 11.76 12.78 14.71 19.11 12.50 12.79
11.12 10.69 10.64 13.80 13.28 12.54 10.29

4.35% 4.31% 4.68% 4.62% 5.33% 4.52% 4.30%
4.36 4.26 4.70 4.67 5.50 4.42 4.37
4.13 3.99 4.46 4.44 5.00 4.34 4.11

0.05% 0.01% 0.05% 0.17% 0.50% 0.05% 0.05%
-0.01 -0.01 0.07 0.19 0.26 -0.04 0.08
0.41 0.02 -0.10 0.03 0.30 0.14 0.29

0.41% 0.74% 1.77% 1.40% 1.53% 1.08% 0.86%
0.29 1.26 0.29 1.36 0.88 1.00 0.35
0.69 0.94 0.27 1.50 1.95 0.84 0.09

1.22%
1.28
1.20

11.80%
12.37
11.97

4.59%
4.59
4.38

0.25%
0.17
0.13

1.28%
1.29
1.13

1  Includes commodities not listed here
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I V / 1 9 9 5 I I I / 1 9 9 5 I V / 1 9 9 4

Labor force
(in thousands)

Total nonagricultural 
employment
(in thousands)

Unemployment rate

III/ 1 9 9 5 I I / 1 9 9 5 I I I / 1 9 9 4

Real personal income*
(in billions)

United States

132,458 132,440 131,696

117,195 116,782 115,329
5.6% 5.6% 5.6%

$3,939.8 $3,913.7 $3,808.1 

Arkansas

Illinois

Indiana

I V / 1 9 9 5 I I I / 1 9 9 5 I V / 1 9 9 4

Labor force
(in thousands)

Total nonagricultural 
employment
(in thousands)

Unemployment rate

III/ 1 9 9 5 I I / 1 9 9 5 I I I / 1 9 9 4

Real personal income*
(in billions)

1,226.4 1,220.3 1,224.6

1,081.2 1,074.5 1,056.1
4.7% 5.0% 5.1%

$28.7 $28.5 $27.7

I V / 1 9 9 5 I I I / 1 9 9 5 I V / 1 9 9 4

Labor force
(in thousands)

Total nonagricultural 
employment
(in thousands)

Unemployment rate

III/ 1 9 9 5 I I / 1 9 9 5 I I I / 1 9 9 4

Real personal income*
(in billions)

6,115.3 6,081.3 5,992.2

5,561.9 5,545.8 5,517.3
5.2% 5.5% 5.2%

$193.6 $192.4 $187.4

I V / 1 9 9 5 I I I / 1 9 9 5 I V / 1 9 9 4

Labor force
(in thousands)

Total nonagricultural 
employment
(in thousands)

Unemployment rate

III/ 1 9 9 5 I I / 1 9 9 5 I I I / 1 9 9 4

Real personal income*
(in billions)

3,126.9 3,147.4 3,126.8

2,793.5 2,763.3 2,746.1
4.3% 4.4% 4.7%

$81.4 $80.8 $78.9

Compounded Annual Rates of Change in
Nonagricultural Employment

Selected U.S. and State Business Indicators
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Total Construction Government Transportation, Communication
and Public Utilities

Manufacturing Finance, Insurance
and Real Estate

General Services Wholesale/Retail Trade

Kentucky

Mississippi

Missouri

Tennessee

NOTE: All data are seasonally adjusted. The nonagricultural employment data reflect the 1994 benchmark revision.
* Annual rate. Data deflated by CPI, 1982-84=100.

I V / 1 9 9 5 I I I / 1 9 9 5 I V / 1 9 9 4

Labor force
(in thousands)

Total nonagricultural 
employment
(in thousands)

Unemployment rate

III/ 1 9 9 5 I I / 1 9 9 5 I I I / 1 9 9 4

Real personal income*
(in billions)

2,708.5 2,699.2 2,710.9

2,512.2 2,491.2 2,456.8
5.1% 5.2% 4.2%

$70.1 $69.8 $67.9

I V / 1 9 9 5 I I I / 1 9 9 5 I V / 1 9 9 4

Labor force
(in thousands)

Total nonagricultural 
employment
(in thousands)

Unemployment rate

III/ 1 9 9 5 I I / 1 9 9 5 I I I / 1 9 9 4

Real personal income*
(in billions)

2,795.9 2,817.4 2,728.5

2,553.6 2,538.7 2,511.5
3.7% 5.1% 4.5%

$76.2 $75.7 $73.1

I V / 1 9 9 5 I I I / 1 9 9 5 I V / 1 9 9 4

Labor force
(in thousands)

Total nonagricultural 
employment
(in thousands)

Unemployment rate

III/ 1 9 9 5 I I / 1 9 9 5 I I I / 1 9 9 4

Real personal income*
(in billions)

1,847.2 1,865.6 1,848.3

1,654.7 1,644.8 1,622.4
5.2% 5.3% 5.0%

$47.6 $47.1 $45.8

I V / 1 9 9 5 I I I / 1 9 9 5 I V / 1 9 9 4

Labor force
(in thousands)

Total nonagricultural 
employment
(in thousands)

Unemployment rate

III/ 1 9 9 5 I I / 1 9 9 5 I I I / 1 9 9 4

Real personal income*
(in billions)

1,268.6 1,266.5 1,267.4

1,053.8 1,055.4 1,059.9
5.8% 6.3% 6.8%

$29.5 $29.3 $28.4

Regional Economist
April 1996



Eighth

A Taxing Issue—There’s been plenty of talk about the political ramifications of the various tax
reform proposals being bandied about.  But which one makes the most sense from a
purely economic perspective?

Economics 101—Above and beyond our Congressional mandate, there’s a more fundamental
reason for the Fed to participate in the U.S. payments system.
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Eighth
District

Next
Issue

The Eighth Federal Reserve District, shown in the raised 
portion of the map below, includes all of Arkansas, eastern
Missouri, southern Illinois and Indiana, western Kentucky and
Tennessee and northern Mississippi.

Arkansas
Little Rock

Kentucky
Louisville

Tennessee
Memphis

Mississippi

Illinois

Indiana

Missouri
St. Louis
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