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Costs and competition in bank credit cards

Christine Pavel and Paula Binkley

Last year consumers_said “Charge it” gresence of economies of scaJe | credrﬁ cfa
Snéw Vrsa r MasterCar 6trmeseea< Sec- Pteratrons but to our knowledge this is the first

0 times every minute ear mpt monstrate therr exjstence. empir-
000 trmes ver tlru/ro?ever rF CrerJY |ca p1t ourtB sectrg ests tne notion that
cards es ecra’ k cards, ae In use rel tcarscan euse ectively as a mar-
moe frequent as a method of p Hr%nt trn% o to cross-sell other % rogucts
S a wa o ta mg on consumer ebt L nalysis shows that’ other roducts,
There are mofe than three times as man ﬁ - emano eposts ftn reta Ds, are
there etter ve dcles or cross-sel eqban cards than

chases made wrthaban Cﬁ today tha
ank cards _are for cross-sélling these other

were ten years ago and te num er o trans F ﬁ
actronspracco t 15 up from per groducts Finally, a summary and conclusions
re presented.

e
1975 to'23 per ear In 1985, Qver ¥n1 H
mec ants acce t MasterCard, Vrsa or
a out 00 rstrtutrons |sds e the cards. A brief history
In addition f E)asa percent
of total_consume rnsta ment debt rs up since The de (YelortJment gg 6 oderg bapk
erl an Farsac ounted for-only b card occurred, between 1900. [ne
Herc ont 0 Irnstal ment debt outstanding: “to- Irst. ban carEgan wa pr&duce by Franklin
R card sac ount for ahout 14 oerc nt, National Bank of New OJ ra Btthg
article s owst at&ere ent surge in first bank cards r semb toda strave an

r
banks’ eﬁ‘o s]to market bank credit carﬁ% are ent rtarnmentc s such as Am ri pres
a resu the existing cos stru%ture 0 ank n grs Clu al’thour%h the ea]r an car
carg plans. It Is § ntatterew ans notcrea bership fee. Rev-
major chan es in %e cot ructur% h nues were ase erchant g ounts an
car Plans m 1975 to but han car ree redrtwas extene ove the perio
gera Lons Were. caracterrze during those sua revo vr cre rt
ars by Increasin returns fo scale.  That Is, ur eca o<
out ut)rn rease nit costs fell. Suo |t|on t0 0 errn an san ad source
cards, ere ore, would want to revenue via i Best chayges, teexéensron
jpecom #ow cost the usual*free erro ave
ro UCrs. ste emanﬁ or barﬁé car eing able td ex-

Prers
ncrease output In order to
£rs wou

on
arr(r) SabI nc0 trﬁcsrjeln []ate Sﬁ‘ségﬂm Bgnk cards, to ?tltrr ref@é/én ebank ard Ianf were local
osevf]o 0 not have t rn t as safuration or reﬂﬁ furea anrr]sta rt)answre
IS reache iuﬁg lers would ave t0 Increase run Independently, rather than joi t% dor

ﬂd;erse hoen advantage of

output by taking other su Plrers [narket share assocratros HI start-u COﬁtS c0 Wlt
thr ugh lower ™ overall eg ower cre |t act that |n ost cases rhcar swre
stand rs or reater product |fferentratron Xmerc ants | B € 1SSLIn
1 e examines the cost unctigns me |ate éir aépr veg 10 D a ma or i
ﬂn car ans shnce 1975, The first sectio tot read of bank cr rtcr gns
briefly reviews the history of bank cards, an IS i rnc was aCcenlle by the lac
the second section provi es some institutiona YVI desprea mr? systems aue tO state aws
miti gor ro (t ranching, nsu ers

etarl ontht ecrtedrtt catrd I tuat (Jn tthet Ir b, no ereste ranching. un nsun
3err(rrn0end ?t(torss &Ett%h”eg sh ?rvIn alrjtstﬁ/rles ere were wi e'y accepte but tor merchants toa

INcreasin turnﬁ t0 scale in ban cardeo er-

Christine Pavel i t and Paula Bink]
IS COst stchture can he'R”ex soclate economist gta?hgclgg é?éﬁ F%QservguB%nlgnofe h?cnaoas
or

a\ons
ain tﬁe a (sgrowth in_bank card act Soctate economist at the Pedcral Reserye Bank of Chica
FRere have-been Several references made to e neloful comments, o e SOUga EVAND

Digitized forFFnggé%geserve Bank of Chicago 3

http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



cegt the cards they must be in the hands of
N R]otentr custo ers To get aroun hra
(be s would_often sénd unsolicite
t0 consume Thrs tactic led to_huge
rau and c(e] % nks discon-

[ossef ?me b?
tinued or sold their r%ans arter a few years of
unsatisfactor erfor nce.2
~n res (5 iese groblems the frrg
natrﬁna# kcaB g starteg
fan) grrca q n the nationwi ecleér n
of bank cTa es Sips and Gthe natronwr
censrn anks to |ssue caras using, the namg
BankAmericard, later renamed Vrsia N
Pwnedbb Vgsa Internatrona evera ot er
arde artks formed the | er a 8ar ASS0-
clation, laer known as aster ar erna-
tional, an thus be ? a second nafl card
system. T eadven uch natjonwi es
asa urning point mtg eveo mento
cards pecause It, mad ﬁ dit cards ac
ceﬁbe o a srﬁnr icantly larger number of
rchants, and the cards bec emore attrac-
tive go COnSuMers ecause ocal cards were
trans Lmed mto naHona 8ar
The use of credit cards as a paﬁments Ve-
icle and as a m#ors urceo unsectired credit
9an to take off In the late %even IS, From
1976 to 1979, the number o ?tn car
COUNts rose 65 percent to 75 million, an t
numbe[ of transa t10ns Iso rose 65 percent to
15 hillion.3 Cre |t card loans outstanding af
hanks moethag oube over '[h]J Perrod and
accounte for a %ut %rcento consumer
Installment debt anks in 19794
Just as bank car rograms were showrgg
Bromrse however soar nﬂ mterest rates
sury Ccei msbm n row
cards oa a |on ecre |t
[)estLamt easurs of 1980 re ced the use of
[r cards. ese1 setbacf owever \were
temporary. The speclal credit res raints,

|n| lated I t\flarch 1980, were ased out el
?mnm mJu the same ea b Usury cel

gs b came ess binding, efther becausé they
were relaxed or because cre Otcard operations
weesrfte to states that did not have usur
cellings Smce 1981, the rowth In bank car
activi been stro ﬁart cu ar%overt g
1983- 4gerro when the um er of'bank car
transactHr rew 34 percent.

e rece t surge in bank card ac-
trvrﬁcou be viewed sa natura progressron

through the product life_cycle, this pafer su
gests yet anodher reason fod he grovddh In han

4
Digitized for FRASER
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card activitu. This explanation is rooted in the
cost structure of bank cards.

The mechanics of bank card
transactions

In the Iasé 20 gears the bank card indus-
has evolved Int comple etwork that
|n olves bans merca cardholders, han
rd assocratrons In eP ndent Erocessors
The mechanics of ank card transactions can
become quite comn ex, arh Deg &ave Impor-
tant cons quences or the bank Card industry’s

cost structu
Bre it card transaction canno tkbeg
ntil [a customer recejves a car
usual MasterCard  or Vrsa cre it card
rom a |ssu|ng or partrcrﬂatmlg k. An Issy-
rl)q hank Sets”up 1ts 0 do rJoeratron J
P arnaahcense to use t eVrsa MasterCar
g %ter Ines khe natyre gnce of ser-
vite o ered to the ca ol er tablishes
credit limit, (feft annual fees, merest rates, an
Ha ment and finance. charge culatron roce-
R S
Ea%t ban that 0 erprts cudt)omer[s) tHg
[) of an issuin
ank car tra sactron beqins when the
cardhold r uses his card as a means of rpa}/
ment. %rchant W %acce ts the card in
atransactront nsendstes ed redit card

sales slip to his bank, %? ElCret, 2 ban(% pree

cessing.. A merchant
maintains the account of a merch?nt who ac-
cepts bank cards aS a_ means 0 meP
When a merchant deposits a% ird sdles s
with Its merchant nk the cre hts the
erchantsa couné or t eamount on t eslp
Iy 2 10

erchant aiscount, usua

ess the rH

cent.  The merchant bank t r] Verts t

In ormatron on the srp—the ard older’s ac-
ler number

count nélm er, the mer antr en

dress, sE{)(ecr IC rpurc
mformatron—mto machrne re ablebfo
transformation can be (ﬁ)er ormed by the mer
chanrt batr)t Itself, an independent processor, or
another hank.
After the sIrPs are put into machrne read-
Reform tem qrmation is sent to the inter-
acilities of MasterCard or Vrsa The
Interch H Lacr Ities act as cle rrng ou?es
trans erring the information on the dales Sld)s
to the Issuing banks. Visa or MasterCard send

Economic Perspectives



the, merchant hank the amount of the trans-
gton less an |ner an fee based on tg
ollar amount o e s es slip. Vrsa a

MasterCard also o ect a per- r% rt IS

clearin sengce When a

an mrﬁ

atr P or MasterCard are sometimes
Passefd % accounts are setth? Trroua
ransfer o fundj1 etween the 1ssuin mer-

USES
endent processor, w ic as a re-
&wrth bo)th the merchant and rssur;;r

fant banks. This Sltuation IS common among
argec rt cargd processors.

The issuind ban can How brIL the
g der In cases here t erchant’s
ank 1s also the cardholder e]?sbank IS entire
settlement process IS srmtt) led since no funds
have to bg ranﬁferred between interchange fa(
cilities an hen a participatjpgban
dsrnvo |ved, he settIe ent between all partres
eBen s on the tgpeo a reement etween the
ISsUIng and participating banks.

The cost structure

bank card mechanism, a hank’s credit car

As ra evident from the dej(cnptron of thg
r%eratron consists, rron any of two actrvrtres

Irst actrvrty INVOLyes |saurn% dﬁ card,
tend Ing C nsumer creqit, and pravidi X
ments ”ve IC the SQCOH CtIVIt (inV(ﬂ\i)SS
I

acceptrng rscountrng mer% hant sales s

se atrvrtresg[lerate our ou lt
Ho credré le, ahb fl ceount), ns
illings, and “merc apt s?es sg nrtra
when™a cuskomer aﬁb les for a |<car
rssur performs a credr evaluation,
avor le, a card IS |s%e totecu tomer an
anew account 15 estaplished, At t at time a
ne of cre |t rsetab ed, but no oa rsg
tually On en th e new cardholder
useﬁ car é Iourc se Oi recelve a
cash advance oes eba k ma e 0an to the
cardholder. Thi oan ma be for a few days
or more depen in ? hether or not the
ahrdholoﬁr decides to %ag offhis balance in fuI
lled or carr aance Ver Severa
months The 1ssuing bank hill seac actrve ac
count. nactrvea count IS onet wsuse
to pa ragurc ase, otarnacas vance
rbya %vrous balance durin (he
f time a ank car IS se es
sIrP IS cr ated cgared througn ta stem%e
bed above, and the amount is ebr fo t
appropnate cardholder’s account.

?deral %eserve Bank ol Chicago
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These outputs exHIarn the cost structure
ofa ank card geratro and t Tost structure
o a ank card peratron ma :P 0 ex arn

mterest N offering a( J
cre sed recentx among banks and pon anks
tithe undeﬁlgl g co(f tructure of a Ranr carci
n has changed due to some technologica
vancement, suc s Im rove automa on
then hank card, srvrces e cheaper
Prov e, Aso ée are. e ongmies of sca
er) ank ard _services, then suppliers
B e expected. tq increase output in order
to ecome more efrcrent groducers

sin eer Reserv Sstems
Functrona %ost An § )

srs ta “on 4
card ISSuIng. ban s t atrcr ate |n FCA
rom 197570 1979 la 2]
estrmated a cost functron for ban car Joans

rlzgram IS a cooperative egture
e MG
Er)v pt?eve?os n rvrguaﬁ ank rncg gand
cost ddata for sp f ecrfac lines of bl]rsrn?ss IS con-
ucte annually and covers a ful Fendar“
0f 0 eratrons T e prolgram 15 voluntary an
conseouent e¥ the sam[pe of banks that partic-
ate 15 small and no consrstent rom ear to
ear.  For example, In 1% rL artrc
ateg ut n 1984 on r)é 509 tians ﬁ h
ated. A co mO}/ d robemw
CA data is that ag ﬁ nd errePre
sente In 983 te arﬁist an tic

6 il asset
Mre moret an 400 anks hdﬁmore t ah%z
Ilion |n aSSets.
hat e(scn pti n of %he sa A{)Ie %f 40 bankg
wereB é rtp Ehrs studg/ IS resentepJ ﬂ mblel
hese hanks were chosen for fwo reasons. First
eac of them participated In the Functiopal
Cost Analyﬂs pro%ram rom 1975 to 1963,
SeCﬁnd each of these hanks acted as an |ssurng
and as a merc hant bank In credit car
transactions. The argest credit card ISSuers
w%re not Included in this, study because the
not participate in the Fnctronal ost
Analysis rogra however, our sample goes
anlﬂde banks among the top 30 percent of all
an car |ssuers8 Cin e had ot
verage hank in.the sample had tota
assets m 1 83 09%266 mrnron anon gbout 10,000
active. accounts. At})an with é) eratrons ofths

Hrggrtue would he ranked around 8
ased on number of active accounts according



Sample of 40 banks'

Total assets

Active accounts

Accounts

Sales slips

Volume ($)

Retail loans outstanding ($)
Cash advances outstanding ($)
Rank*

‘Based on The Nilson Report ranking of bank card issuers by number of active accounts. There are approximately 1500 bank card

Table 1

credit card operations: Summary statistics,

Mean Median Minimum
$293 mil. $289 mil. $27 mil.
13,985 6,970 1,081
19,714 8,715 1,413
326,942 163,255 16,512
15,235,420 7,452,227 1,100,000
6,031,868 2,926,202 364,515
380,983 0 0

300th 351st 398th

issuers according to this report. See The Nilson Report, Nos. 337, 338, 339, and 340.

to Tr]e Nilson Report

%ﬁ: 2 %u be. ran §ounts
sma?Pst ban%(rgr % F % mrIIron In assets,
would_be ranke P

The actrvrt(]es 0
can be measured sev

Pl ol

Igp?

as the total do ar volume ot H Thus, we estimated nechuatron for tot
outstanding, the number %ccounts eratrnﬁ costs assocrate car
num ero ﬁsrve accorg]nts orten [] eratio (a nction Pun] ?actave
times cai IS use thelr a counts w rc IS accounts an e num er 0 aes sE
not available from F g e 0 g counted  (see g ah loans, 1.,
Processrn acti rtsy canP gasure athedl ecerva Ie were not rncri) to measure the
les s (r) Iscounted or the end rng gaymgnt aﬁtrvrt ecause the prima
num ero s s rs ounte cost ass ﬁ t] with re ervab es I the cost
chseer teco %ruct%re could hel e uns which was not Included In operating
lain why credit cards ecome a nﬁ) téar
rodyct amon n&anx eestr ale Srnc much of a_ bank card operati
ﬁst unction P se ban t{tput de- consists.of the transmission of information, ad-
ally, we waou have ?pec re tota operatin vances in r]ea er s(?rter and cogn uter techn
B 08t as afunctl n of new acc unts ?pene over tne ast cade ma ave cause
r (rp volume er % times t structurﬁ ans fo ave
holders u?e t err accounts and the num c anged, making th em ess %ép ve to oper-
er of sales slips. A new acco nt causes the ate. o tesft whether or not the underl yrn co
ank to Incur ostﬁwhen ogene but since we sructure of bank card operations had ¢
ave two aE In t edaf t980 and 1%82) this since 1?75 the cost equation
measure_Was unavailab

e rs% The bes

t €r Cash aavances or 19 urc
measure OWEVEr, 1S UﬂCV&{ er
or

ro ram. 10X
oreg We usAé th tYm

6
Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

nea 0y m ron nassets In 198
actlt/e ac

men actrvrty can

{ two of the seveg gac
measure ot output a?socrat%

g ik
om the FC F A

IfS measure, there-
er of active accounts,

cash
nrs rnshr combination 0

rat

counted gecause the r?

a_credit card operation enerates revenues, byt t
5 ? g fy DrOCESSe an(f t ere?

re acfual

FOr example are,d

the years 197 79ﬁ
We _teste s ratel

ear 10
the cost structure o

ang

change

aSes

over time, al

L
llar Vo

retaf %

%1 an %
g/pot eses tnat tne
Interce tar Ifica
d, tger
car

test whether or not the intercept
? the years were Bocﬂeg

iﬂ

1983

Maximum

$864 mil.
61,945
91,058

1,450,574

60,073,198
33,031,000
4,307,000
160th

largest bank in thg An actrveaac/%%tégt a;t%rnr?y vt’rlnha% B ase activ-

L

ore, generate

as estim teH
:

i
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Umm varia |e tO Contro or C anges n t Bank card active accounts and transactions
ntercepts The results reve that’ the coe
rcrents on ou put were not [ er nt from ear
to year, but that the Intercept ha chang
Fiqure 1 shows the to aL cost curves of a
an car prtronwenteoutgtmrx IS
pnstan and output Is mcreas roBor
trona hat is. the ratio of a]c Ive accounts
to sa ess g lS held constant Ile eac rorrv
EroBortront The ou H IX sow
1is that ofte edian bank In 1

The foue shows_that te cost cury E
downn? rd.in 1978 buht th %%urve shi t?ted bac
g ain # The s represents a 12
perce tdi erence |n tota COStS.
Because the Shlﬁ n the COSt curve |S Onl?/ NOTE: These figures are for all banks from 1975 to 1985. The
tem Orar a teChnOlO ICa| develo ment S trends are t.:r?]mt:’)\lat:able Ff{or the 40 'banks in our sample.
g ﬁ not th reason i?r the ChanPe T ere SOURCE: e Nilson Report, various issues.

0 ever other possible explanatfons.. One
haft ran Car Copsts ﬁ]lcycpma an ed to dldg ||d b|”|ng VOLume or he number Oftlm

1L ates. We teste othesis e[S USe their cards. AS menr ne
CF argp net Ioan losses. from P rf R ent Eove this_ measure of output would tad)
variaole, tota operatrn costs and 0SS 4s-

more accurately explain the operating
estimating th e equation e ne l es’“mat SOC|at9d with bank CJd |an3 bec Use [0Cess-
0ost e%rv% still qn%ted downwarr\Jv Yemporarﬁ

costsaH lgcurre 155UJng ansev%
in 19/ tr eacar holder uses his carg. However

cause this measure is not available from FC
TR B
tﬂe CUrves changed, some impariant varrah(ie A third, and we Pelieve’ most Ike\ye i

anation Is that actual output ma -
Was omitted froM the equation. AIrkely can- Pered i nrfrcanﬁ from ex e%tedo toput IeveliI

oure 1 As shown In Figure 2, bank card output fe
Ray total cost as a function of somewhat from 1979 to 1981 [f a constant
active accounts and sales slips rO t atn Were eXReCted SUCh as that ShO
g % ashed | rneh Figure 2, output Wou
ve een greater than p cied In 1
t |6ss ré%n expected In 1975 to 1977
and tol estment In plant and
e uip m nt t at Were made Wit he expecta-
p %er output woud nave heen under-
Utl zed

rom
Thus, ased on the 40 banks in this study,
chan?es In the cost structure do seem to have
occurred since 1975, but ther% have been on
temgorar and do not see to explain te
nrn% uarrx cards among
banks and other financial |nst|tut|ons]2 Th
cQst structureo hank card plans, however, can
strII help to explain the rapid growth In bank
cards r eentI If there are In reasrng returns
tﬁaﬁtaeers'”w atth ¢ reo NS, oo, Gt
N08. the ratis Torthe mecaiam oank  the Bo-bank samp put, |e ba card ac vity. This wou?d enable

nd the cost%e uatron ws estrmated uer? Figure 2

trillions millions

millions

Federal Reserve Bank of Chicago 7
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accounts to sales slips

the hanks to move down the average cost curve Figure 4 _ _
and eﬁome more ef Iclent produ S . Economies of scale vs. ratio of active
The estimated cost curves (shown.in Fig-
ure 12)|ndleate that econamies o scae %n ban S
card perattons exist within the range o outpu
ur samp The Iar est bank_ In"our iamp
% ﬁ acco nts while the largest
[Pp i 07 b catﬂs in 1983, Bank of Arier-
d over 5.5 million accounts,
Figure 3 shows the esuma)ted reIattonshl

between ne average cost 0 Iit fu oe
%lon and actjve. acc ounts and sales sips
fhe outét £ mix is, constant and output |s
creas proportlonate Wlthln the rﬁng
ut for”our sar(npe the curves exhibit
rap| decr asng an tben |n0{ea3|gg returH
o scale (J e explaine ¥
adoption 0 erent ogeratm procedu es at
vanous output levels. For example, at very Jow
B W lev Sls a_firm may perform nlt]ost of Its
pital Ct%r Iab?)?“yattllgs atI n}t]gugﬁatew tl)utpﬁt g\\;v
- When S is Ies thap ther are increasin
s a fi % rm out tﬁﬂs {0 OUTS'de VN retums 10 SR Wh %I& eétua o] consta%
0rs; n v(t Olt)glt} evels, a firm rn]ag retums to scale: an 1S reatertan
nn 059 il aex in- ol but i decreaslng {eturns fo Scalo. AS L Frm increases
Céwlt% -{0- agor ratio, ItS ratio 0 gctlve accounts to sales SIpS It
The vet e cost curve shown in MoVes towar Increasing returns to scale.  In

Fttqure3|n |catest the output mix, 1.e., the our sa le of 40 hanks, “16, banks were_operat-

rafio of activ accounts 0 sales slips, Is s, im- Ing In the ra Increasing returns in }11983
gortant t0 a firm’s operating costs as is the level In other Wor{t% teefasnmugs otcost with re-
f output, ~This is_shownIn Floure 4 above, tﬁeot 0. th vanous output measures were Iess

where 'scale economies are measured by 5.8 tu?n]s ]t’o scafeat sne% i atureere arﬁemccr)?ﬁtsm ere
averaqe costs begin tg decre)ase depends on the
Eig;r:vserage cost as a function of OU puThmIX See ﬁx)l 75 3 h f
active accounts and sales slips Seem tO Uﬁavg/ereter? a?eC“Sn %HOE tcarre gr%ers
dollars per ations,  First, Por certatn output prices, there
sales slip. active account were mcreasm% returns to scale. Seco nd, t g
cost curves Were changin temP han an
third, output as decreasing ove 979-81
%no and not flcku galn until 1982,
ese ast two forces were oftén too stronlg to
allow the increasing returns to scale to Keep
averagﬁ] COSts on ai ownward. path.
ese results have important impli-
cations.  As Ean s attempt to move down the

ﬁst %Clérvfe()l’ anncrea mg output, J ?Onglaﬁgg

counts an
rocessin SOU

" t low-cost {)ro-
ucesear dnarmal profis, they encayage
° 37 4% ive accounia %0 122 entry,w Ich wWo fr t?t ca se prices to ?lt ?

NOTE: Ratio of active accounts to sales slips is held constant rlces S that are

S |r ot
at ,04,‘ the ratio for the median bank in the 40-bank sample. IOW COSt rOducerS Shoume b rlven OUt Of rh
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Cost and cross-selling models for bank cards

To, h ex IaJn Wh bank cards the hy otheS|s that [he coefflclents of the
hav game )Jo a(;lt% glssuers re- cost ntlon exclyding  the |terceE
w(ee Ih e ost structueof term, .ha chanp sme 1975,
an cards and thel )

slefu Nness as t00 s for StatIStIC WEI'E stafistic nlflcant the
Cross- se |ng 0 her an ldCtS Two We C not g|ect t oth eses an
seﬁarat? models were esti ate usmg OI' t ere COﬂC {ie that COSt St UCtUI’e
di ary gast squares regression. L ans SIﬂCe
b, h tan es m ;} ICat
Cost structure an e e technol 0 FoVI |
B : arcps ISCUSJJE In t

% Howev%
To model the cost structgre ofabank ﬁxt the.coefficients had not changed over
card ogeratlon We estimated a trans g the 19/5-83 period.

costf ction, using active accountsa To test whether or not the |ntercePts
sales |saso ‘pu meas res. A trans ng had char}geéi over this time Pe lod éxll R

cost H ctign a ows for t e estimation ears ata were
? shaped average cos{ ﬁurve. The cost Xqua%n was estimated ~ using
uncion i expressed as follows: varia ?es 0 contro( ngor changes in t
nTC = 2.4 g In V) tercepts. The results were as'tollows.
Hggz Fi} 2eﬁInATV 1975-77 and 1983:
J V) +

e 08 et Tl B AT
Where TC = total 0 raln cost |n 198
dol lars, | cufcgt § crejlt carg 1978-79 and 1981

T R R O AR

_ These equations explain 91 percent of th
% p(}g,tt%h%li,mmbgcﬁgﬁ%lses Sl de- varha m in' ol 0 eraterq costs, ang
eac evarlab es as significant af t
ATV = toal n%lmber of active ac ercent level W|th exception of t
?unts de ﬁs “the number |n eraction term, A %
accounts w é urchase ac-
t|V|t¥ as Va Ce aCtIVIt Cross_se“ing
g d bajances, or apy co
ation 0 eabove To se? if barw c%rds re useful tools
U = error term fo[] cross-selling other bank pro ucts 0r|
other a Bo ucts are tter tools ?
This equation was seqb tﬁ tes cross selling ban cards we used a simple
whether the os struc an car causation ~model.* Tls model _ tests
atlo ? eart year. whether - variaple caTses
;’ a &En ewou§ % ited H) causes 'A orAaHd B simultaneously af-
Iclent n?es and/or by anges In t ec gach fO her. T {s IS necessar ecause
Alsa unction 0 ten B are

mterce tter

T %Wea@ R Ve IR it s e bt B ”85529‘/&
separa [ eac Bars 0
9% dv 1931 an Org ycause” B, or the two vaglabfes may

?83 umg Inar H1a¥
Least Squares* F-tests were Used fo test e Teinforcing.
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Accordingly, the following equations “causes” the _number of P accounts. |
were estrmatedgy 9 (8= CR= CB=0, then the nu [)er ot
han carr; accounts does not a ect th)e
0 83 - ng1 s 7o+ 7B+ QI+ Cros 78 num er qf P accounts; re there would be
, H efits 0 Cross-se Irr]g P accounts
2) (8= (4 + CR+ CB+ Pgi + PO+ PB t roug ank cargs. rrrJ F-test
was. used to fest Whether PEiP® and P

Where P = the num%er é

f other prodyc the second_equation are equa to zero
ccounts l% E%‘gl PR= PBq? fe

aﬁson v not, the
the number o [r eposrt mbe fr of P accounts “causes” tenum
%ccounts retall (less, than 8 bank accounts: \ Lhere
100 00@ time rts ac- woul be ene IS 0 cross selling bank
oun ss retall ce tr rcate Iof cards rou accou

e OSIt accounts, retail cert

ersutsares wn rnTbIe2 f
Icate of eRosrt accounts and the ext Theey st at)t e other han
consumer Installment loan ac- ucs tested etter for cro
counts. a]r bank cards are or
cross Irng otner ban products.*

C = the number of bank card ac-

A BT R it e s
%ﬂaan twast use S%O eteSt t\{\éhetgfé’ **C.W. J. Granger, “Investigating Causal Relations
Cél q% r} RX Econometric ~ Models * and  Cross-Spectral

tt?eur? '[Oez?trl?m g ofC k car d accounts ethods Feonometrica, Vol. 37, No. 3 (July 1969),

market. %o if the hank card industry is char- bYty g%alarar trc?r Itahre dootentral cardholders’ loy-

acterrzed 8/ mcreasrnge returns fo scale, the In- roup or assoclation.
ustrg U Xperiencing srgnr cant
Conﬁ ||dat|0ﬂ ThIS IS In fa ? S to Bank cards and cross-selling

Pdpenrrw Bcei are of bank
card ans feld by the ten argest issuers of In addit] on to increasing returnst scale
bank cards has rncreased 21 perCentage points nother ossr%ae reason that an car (f
to 58 percent In 1980.4 Eecome t?opu ar. products, for aﬂ ks an ot

here IS turther evidence that cost con rnancreb rnstrtutr ns to ffer t)o thelr customers

ratr ns are rrgpo tant R% er than ave IS that pank cards lﬁto rrrener te
% anks . issye their own rofits In other o u n]s suc
a out 12000 Rartrcr ating banks provide an 0SIts, auto oa an o er cons oans
card services through 3,000 other rssurn% banks. hlrou _Cros B Cross- se ISBH
he Tndependent Bankers Asaocratron ecEnt}é aI leve yrnt n ads gn mon
ormer% ar| organization Intended. to Issue r] statements nformation from cust mer?
cards or Its Members and, utrIrzrng e result- k card actrvrtg/ can als eused to cross-sell
Ing Sf eeconomres rovr e bank ar servrces pro uctgb Xtar t

ossible if mem- ank

ing products,
%ta ower cost éh eP rt] (hr tt Cross- sell roduc
ers ebn&rn e endent ISsuers.Dn faddrtron If it we[]e more profrta an trart]t Sna sell-

severaL attempting to_ differentiate Ing techniques, = Cros se[rn mi Ve ad-
their an [] rf]gmtﬁcregse their mart%et ve%trsrnq qnd marietrni;g ecayse

shares  throug rou marketrng advertrs ?would be consolidated wrth regular
Such strat%r e]s have varr%u? or?anrzatrons mailings rather than sent to customers Sepa-
operating with a bank to help promote Its card rately.” Cross-selling may also reduce the need
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Table 2
Bank cards as cross-selling tools

Other bank products as a function of bank cards
(CeL = C79= C78 = 0)

Total Active
Number of accounts accounts
(- F-statistics ;
Demand deposits 2.07 0.14
Time deposits 2.40 0.96
Retail CDs 1.02 3.61*
Consumer installment
loans 0.14 0.92

Bank cards as a function of other bank products

f81 = ~79 = P78 = 0)

Total Active
Number of accounts accounts
(- F-statistics---------- )
Demand deposits 3.81 6.03*
Time deposits 4.45* 5.68*
Retail CDs 5.71* 4.40*
Consumer installment
loans 2.60 0.57

‘Significant at the 5 percent level.

tomers 0pen. accounts for rif ey
(frnk m v\)( also want to cr ss sell oth
roducts With bank cards n order to
Eenetr te qut- o(f -state 6nrar ets or to are fﬁr

for some Eersonnel esge%allgtrf hank 8ard cys-

lectronic H course, a t

ave to owert rices on som aocou ts

or raise the int ret rates on some

ﬁ&srb accoonts in orde 8 customlers 10

mal However | cstomer]s place a

remium on on stoB shoppin ﬁor-
unity to consor aHk ac ourﬂts mrg

toc

ow b BCt a oty are 9r cré)r”tecsards

t0 Cross- seﬁ e srr a ounts co sumer loan
? Insurance. p(grtrb %Vrsa an MasterCaré
or exam le, are ve ? tes for soliciting retail
D, $ li nt loan, an ernsurance el omers
rmrarg Sears Uses its new Discover c%
aitract Sav n1gs deposits or |ts nonbank bank,
reenwoo rust,

Because FCA dateﬁ are not brohen dovc\{n
sufficiently by product lines, we could not di-
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rectly fest these ideas; however, we were able
to see if there Is any relationship between bank
card accounts and"a few qther bank products.
estrmatrn% one equatjon in which other
bank products are a function of bank card ac-
coonts Or active accounts, nowever, we riannot
tell whether the other bank products influence
the number of bank card "accounts or vice
verse1 T0 oyercome this Eroblem We used a
simple test of causatjon, first developed
.J. Granger (see box), In this modeI other
bank products are specified first as a functio
of the number of other bank products in previ-
ous Years as well as the number of bank card
accounts, and second, the pumber of bank card
accounts is specified as a function of the num-
ber of bank card accounts In previous years as
well as the number of other bank products.

Figure 5
Cost elasticity with respect to
active accounts and sales slips

elasticity

elasticity



The bank roducts tested as, cross-selling vehr fered m%re cheaIpr However, the cost struc

cles. were demand deposits, time deposits, reta| ureo ank card”op eratroné can still hel

certrfrfates of deposit, t and consumer Install- B lain the recent sur?e In car actvt

ment loans. ecause there ae InC (asrng ret rns to scale,
ast for small to

The result indic ie that, for s aI er um srze anks. Bank
anks, credrt car sareo |te 5 asve Icles car managers, therefore, should want to |n
rir Cr0ss éeLm certﬁrn ban pro ucts (see Ta- fease out ért e.d.. active accounts.and saeds

Bumber emand de- 8? Q er 10’ become more e |crent an
osts an the numbe érg eposits profitable producers.

? Ds are. not In Iuencg the n m-
ero toa or ctre ank card accounts,
the numb er of card accounts IS a ecte

the number of demand deposit accounts an 1 See Dennis B, Fitz at “ |y5|s of Bank
%Snuméer { trme@e osr{7 a%counts excl‘ucf1 % ga[\dutm'“l%%o“m 0f Bk R X2 Lev\v/fé (o
r

9-20,
Also, the numper of bank Cgrd accoun and Neil B, Murf%/ %an , American Insti-
0€S n? seem %0 d ec%t e number of reta tute of Banking, 1976, p
CDs, aftnough the nymber af actvg, bank Cgfd oo Sl T Eonmis of Bk O

accounts see s to influence them. . T enum er New York. 1975 . 5
% accounts does seem to influence th ' R
nlber of ban grd accounts, both acfl fan and 5The Nison Repor, various s,
f The num er 0 cons mer jnstallment 4 Feckral Reserve Bulletin and The Nilson Report, vari-
dpan accounts, e elnr()] caré acc?unts 0US ISSUes.
06s not seem affected by the nu tOt‘}! 3 see Feckral Reserve Bulletin, october 1979, April

or active pank car unts, ban car 1980, and July 1980.

acc unts 0 not seem a ecte b Consumer In-

stallment Toans. deman osits and 6 If a merchant bank accepts MasterCard and/or

time 3 osit Obfn) are 000d g |cfes Visa transactions but does not directly or indirectl

ﬁP B RL gb tbga?< q t offer bank cards to consumers, an issuing ban

CrOSS Se n caras, . ou Car Sare no sponsors its membership in the Visa andfor
gog J for Increasrng tde number of MasterCard systems. Thus, these merchant banks

man Sit accounts an time degOSltS can utilize the systems’ settlement facilities.

Wever Phere seem . e some Teinforoi
LIRS betwieen the cale of bank tards and recal I 1980 and 1982 data as wel as data after 1984 for

Chs. 8 The Nilson Report, No. 337, August 1984, pp. 45

Conclusions JFor the years 1976 through 1979, we estimated a
translog costs function that included the variables:

The rowcih |n Cred” Card aC“V'ty has active accounts; active accounts squared sales S|IpS

sales slips squared; new accounts; and new accounts

be(:‘? Ulé | E[ecentglt -L Isth rQWJh %ndbe squarerjJ (1t also included the three interaction

eX eaS In-par € Inaucea ae terms: active accounts times new accounts; sales

Mal generate SU plerS at emgtln slips times new accounts; and sales slips times active

U% % (&Stcg? norgnreast%esent In the StrycCture accounts. All variables except the interaction terms
10N

Our results 0 no(s and new accounts squared were significant at the

# est, nowever, that bank car ? R be use 5 percent level.

erte tIVEyBaS l? t0%| 0 Cr(tJSS S (?r f\ 10 Mandell and Murphy, pp. 86-87.

Por se?rrsr re%gl” (c:aDrSs Suetenm toot ee? OOeS o?tfrcne 1 An alternative method of testing for technolog-

denosits Br consumer msta?ment 0 ﬁ ical change is to use a time trend variable. We also
p tried this method and found similar results. See

Tecost structur of bank car(f(r)vans at William C. Hunter and Stephen G. Timme,
e

small banks, seems (i TW “Technologrcal Change, Organizational Form, and
1973 -83 period for relative g/ |um e Str&r fue. of BaEk Production,” Journal of
sized Issters of ik ca T ese changes Vorey, Cret and Banking, vol.” 18 (No. 2, 1986),
however gt only temporahy 0 do 0,10 of

seem t? len any SUBPOH {0t hygot 95|5t at ]2As previously mentioned, our sample of 40 banks
techno 0gy has“enabled bank cards to be of- represents relatively small bank card issuers. Tech-
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Gonoric & y%}? " OQ}(E(C)on lo American Banker, October 13, 1986, p. 2

B SI(TC)  S(TC 1 American Banker, November 10, 1986, p. 1L
din(ATV) <3In(SS{

|caI va Ces haye Ite ed 0st % Board of Governors of the F deral Reserve
ure o% Ic Eﬁq gfaﬁ %rt e@%y tem, Reports o?oondl%on 1980 an 1985, ¥
%rs
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Economic events of 1986—A chronology

George W. Cloos

1986, was. a f slow growt
od rate in |(YI tion, tou(h Wv%ere q ay
sstan a eenex % owevr te% r

contalne an unusu H aige num er OL
fous events ana CevelOpments, at ome

OI? rlces declined shar ED Cy before st mt%
art |a recovehz as reasserte

o er. The apartheid oarcadsg ost arge
S. corporations to J) ! out. 0 oub rica.

thPa. i““ chaged danch I e EpLIpeIes
\é\tr%errgﬁ atta%d n\ ar escaEted A erlcan

or
Soviet arm% act ere daghed as the
[celan Summlt
emoc ats re atned QO?trol of the
Se ate %mlnlst tion’s Influenc zﬁ
un erm| earms hosta}g ea t
Ihan Te C erno | disaster eeﬁee
shadow over ntic ea sggce
er tra

enerx

program_was jolte h%

Deficifs "I te era u
natlonsbalance of trade set records edoI

Jan 1 Social Security benefit payments rise by 3.1%.
Tax base rises to $42,000. Tax rate rises to 7.15%.
(Benefits rise 1.3%, tax base rises to $43,800, and tax
rate remains unchanged on Jan 1, 1987.)

Jan 1 Regulatory minimum deposits eliminated for
Super NOW accounts, money market deposit accounts,
and 7- to 31 -day time deposits. (See Apr 1.)

Jan 1 Spain and Portugal join European Economic
Community (EEC), raising membership to 12.

Jan 7 International Harvester, now exclusively a truck
manufacturer, changes name to Navistar.

Jan 7 Executive order bans trade with, and travel to,
Libya.

Jan 10 Federal Reserve Board applies margin require-
ments to certain "junk" bonds.

Jan 10 MclLean Trucking, nation's fifth largest motor
carrier, files for bankruptcy.

Jan 13 Yield on 20-year Treasury bonds (constant
maturity index) rises to 9.86%, high for the year. (See
Aug 29.)

Jan 13 FHLMC begins purchase of second mortgages.

Jan 14 Three-month Treasury bills yield 7.48% (cou-
pon equivalent), high for the year. (See Oct 8.)

Jan 15 Union Carbide buys back 55% of its own stock
for $3.3 billion to prevent takeover.
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lar declined further agamst other Ieadln%; cur-
rencies. Interest rateS declined to the Towest
levels in eight years. The stock market soared.
Comprehensive tax overhaul was enacted, The
SIx-year rogram 0 deregulate bank deposns
Was’ com gt Turnoe on the Federal Re-
serve Bo was unusually Iﬂ
Large mergers made eadllnes romj-
nentIX I ban Ing, the alrlines, and mum-
cations.  Financial restructurms ayoffs, and
lant_ closings aItered the Pr0| s of age cor-
Eoratlons an ruPtc?/ lgs were fréquent.
evelations of ms def stocK . frades br dgh

action (P d/ d ?tor audt orities. . Prob
credits In ag rcu tuy energy threatene
H]aﬂ” Jt%a msttrtutloh Lahor unrest waé
ghlighted by lengthy shutdowns at USX an
Déere. Const1me[)s contmued 0 suPport the
economy, Wwhile business Investmen sowed
Motor Vehicle sales set a record, aided by costly
sales mcentlves
Despite the barrage of unsettling events,
ofa?ort that receded paﬁ gcesslons the na-
tional economy plowed anead with surp rlsmq

An nformed consensus held that

a
cou?d duplicate the feat in 1987, extending one
of the longest expansions in history.

Jan 17 AT&T will close Teletype manufacturing facility
in Skokie, IL.

Jan 17 Monsanto and Searle, merged in Oct 1985, will
consolidate pharmaceutical research.

Jan 22 Dow Jones industrial stock average closes at
1502, low for the year. (See Dec 2.)

Jan 22 Supreme Court rules against Federal Reserve
Board's attempt to stop spread of limited service banks.

Jan 23 OQil prices hit lowest level in 6 years, $18 per
barrel, after 2-month decline. (See Apr 1.)

Jan 27 Global Marine, offshore driller, files for bank-
ruptcy.

Jan 28 Space shuttle Challenger explodes, killing all
seven aboard.

Jan 29 Bank of Japan cuts its discount rate from 5 to
4.5%.

Jan 29 Richard Lyng named to succeed John Block
as Secretary of Agriculture.

Feb 4 Administration's budget for fiscal 1987 shows
deficit of $143.6 billion, just under $144 billion limit set
by Gramm-Rudman.

Feb 6 Economic Report of the President projects 4%
rise in GNP fourth quarter 1985 to fourth quarter 1986,
and 3.8% rise in price deflator. (Both were somewhat
high.)

Economic Perspectives



Feb 7 Federal district court rules key section of
Gramm-Rudman deficit reduction law to be unconsti-
tutional because of authority given to Comptroller
General. (Confirmed by Supreme Court Jul 7.)

Feb 7 Haitian dictator Jean-Claude Duvalier departs
following unrest.

Feb 7 Wayne Angell and Manuel Johnson sworn in as
members of Federal Reserve Board.

Feb 11 Kodak will cut employment by 10%. (One of
many such announcements by large corporations in
1986.)

Feb 11 United Airlines takes over Pan American's
Pacific routes.

Feb 11 United States Steel buys Texas Oil & Gas for
$3.0 billion in stock.

Feb 12 Farmers Home Administration ends two-year
moratorium on foreclosure of farm loans, telling debtors
to pay up or arrange new loans.

Feb 13 Japan will keep 2.3 million unit quota on auto
exports to the U.S. for year starting Apr 1.

Feb 18 Eastern Airlines agrees to merger with Texas
Air to create the nation's largest airline.

Feb 18 Farm Credit System reports $2.7 billion loss for
1985 because of farm loan write-offs.

Feb 19 Federal Reserve Chairman Paul Volcker testifies
on monetary targets for 1986: M2 and M3, 6-9%; M1,
3-8%. (See Jul 18))

Feb 20 Alabama passes interstate banking law. (West
Virginia follows. Mar 17; Minnesota, Mar 19; New
Jersey, Mar 28; Mississippi, Apr 14; Missouri, Apr 30;
Wisconsin, Apr 30; Oklahoma, May 7; Pennsylvania,
Jun 25; Louisiana, Jul 2; Texas, Sep 23; California, Sep
26.)

Feb 25 Corazon Aquino becomes Philippine president
after flight of Ferdinand Marcos.

Feb 28 Olaf Palme, Swedish Prime Minister, assassi-
nated in Stockholm.

Mar 3 President's Commission on Organized Crime
calls drug traffic "the most serious problem." (Second
report, Mar 6, criticizes Teamsters Union.)

Mar 6 Fox Television buys 6 TV stations from
Metromedia for $1.5 billion in cash and stock.

Mar 7 Federal Reserve cuts discount rate from 7.5 to
7%, following similar cuts by Germany and Japan.
Major U.S. banks cut prime rates from 9.5 to 9%. (See
Apr 18, Jul 10, Aug 20.)

Mar 13 VA mortgage rate reduced from 10.5 to 9.5%,
lowest since 1979. (See Nov 24.)

Mar 16 Reagan appeals for more aid to Contras fighting
Sandinista government in Nicaragua.

Mar 16 French election shifts power to alliance of right
wing parties. The presidency, held by socialist Francois
Mitterrand, is not affected.

Mar 19 Federal Reserve Board issues Regulation D
amendments preserving current treatment of money
market deposit accounts and revising early withdrawal
penalties to distinguish between transaction and time
deposits for reserve requirement purposes.

Federal Reserve Bank of Chicago

Mar 21 Preston Martin, Vice Chairman of Federal Re-
serve Board, resigns, effective Apr 30.

Mar 21 Union Carbide agrees to pay $350 million in
claims resulting from 1984 poison gas disaster in
Bhopal, India.

Mar 24 U.S. Navy sinks two Libyan patrol boats.

Mar 25 John Deere, largest farm equipment manufac-
turer, will reduce employment further.

Mar 25 Maytag will buy Magic Chef.

Mar 25 Turner Broadcasting buys MGM/UA for $1.3
billion in cash and stock.

Mar 27 Federal Reserve Board implements limitations
on daylight overdrafts.

Mar 27 Regulatory agencies relax capital and loan
write-off standards for troubled agricultural and energy
banks.

Mar 31 Bank One, Columbus, OH, issues first security
backed by credit card receivables.

Apr 1 Regulatory deposit rate ceilings on passbook
savings eliminated, ending 6-year deposit deregulation
process. (See Jan 1)

Apr 1 Public debt of the U.S. surpasses $2 trillion.

Apr 1 Milk Termination Program requires participating
farmers to slaughter or export their dairy herds.

Apr 1 Oil prices drop below $10, low for the year, and
down from $28 in Nov 1985.

Apr 1 Occidental Petroleum buys MidCon gas pipe-
lines for $2.6 billion in cash and stock.

Apr 9 Caterpillar announces plan to cut costs an addi-
tional 5%.

Apr 10 Halley's comet, awaited 76 years, makes closest
approach to earth, and proves to be a virtual no-show.

Apr 15 U.S. aircraft from bases in the United Kingdom
and Navy carriers bomb Libyan bases.

Apr 16 Kohlberg Kravis Roberts buys Beatrice Cos. for
$6.2 billion in cash and stock.

Apr 18 Federal Reserve cuts discount rate from 7 to
6.5%. (See Mar 7, Jul 10, Aug 20.)

Apr 18 Titan rocket, rumored to carry a spy satellite,
blows up shortly after liftoff, repeating failure of previ-
ous launch in Aug 1985.

Apr 19 Bank of Japan cuts its discount rate from 4 to
3.5%.

Apr 21 Dollar falls to 171 Japanese yen, low since
World War Il. (Dollar hits 152 yen, low for the year, on
Sep 19.)

Apr 21 Consumer price index declined in both Feb and
Mar, first 2-month decline since 1965. (Third consec-
utive drop in Apr was unmatched since 1949.)

Apr 21 Prime rate falls from 9 to 8.5%.

Apr 25 GMAC cuts auto loan rate to 5.9%. (See Aug
28.)

Apr 26 Fire and explosion at Chernobyl USSR nuclear
power plant spreads radioactive fallout over large area
of central Europe.
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Apr 29 Cleveland Electric merges with Toledo Edison,
becomes Centerior Energy.

Apr 29 Exxon offers early retirement plan to reduce
employment and cut costs. (One of many such an-
nouncements by large firms.)

Apr 29 Aancor Holdings buys National Gypsum for
$1.6 billion in cash and debentures.

Apr 29 Federal Reserve Board approves merger of
Wells Fargo and Crocker National, creating 10th largest
commercial bank.

May 3 Delta rocket, carrying weather satellite, blows
up shortly after lift-off.

May 7  Senate and House heavily  reject
Administration-proposed sale of arms to Saudi Arabia.
(Reagan's veto of the resolution was upheld by one
vote in Senate.)

May 9 Case-IH will close three farm equipment plants.

May 9 Mobil Oil freezes pay and hiring, plans staff
cuts.

May 19 Federal Reserve Board announces new policy
to deal with large discount window borrowings arising
from computer and other operational problems.

May 21 U.S. and Canada begin negotiations on free
trade agreement.

May 27 Supreme Court rejects appeal by Northern
Indiana Public Service Co to recover cost of abandoned
Bailly nuclear power plant.

Jun 1 AT&T strike begins. (Settled Jun 26.)

Jun 5 Dennis Levine, a director of the acquisitions di-
vision of Drexel Burnham Lambert, pleads guilty to
perjury, tax evasion, and securities fraud, and agrees to
make restitution. Four others plead guilty to similar
charges. (See Nov 14.)

Jun 6 Capital Cities Communicatons buys ABC broad-
casting for $3.5 billion in cash.

Jun 9 General Electric buys RCA for $6.4 billion in
cash.

Jun 24 Hunt brothers sue 23 banks, charging a con-
spiracy against the family.

Jun 24 Hawkeye Bancorp, Des Moines, and creditors
announce repayment agreement which includes sale of
17 banks.

Jun 27 U.S. trade deficit for May includes first agri-
cultural deficit in 20 years.

Jun 30 New York Financial Control Board, set up to
monitor New York City finances in 1975, ends its sur-
veillance.

Jun 30 Ralston Purina buys battery division from Un-
ion Carbide for $1.4 billion in cash.

Jul 2 Supreme Court upholds affirmative action, 6-3,
rebuffing Administration.

Jul 4 100th anniversary of the Statue of Liberty, re-
stored and rebuilt, celebrated in massive ceremonies.

Jul 5 Alcoa strike ends after five weeks with wage
freeze and benefit cuts.

Jul 7 United States Steel changes name to USX.
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Jul 10 Federal Reserve reduces discount rate from 6.5
to 6%, lowest since Jan 1978. Prime rate falls to 8%.
(See Mar 7, Apr 18, Aug 20.)

Jul 14 Comptroller of the Currency closes First Na-
tional Bank and Trust Co. of Oklahoma City, second
largest U.S. bank failure in history.

Jul 14 Hughes count of operating oil and gas rigs falls
to 663, 43-year low and low for 1986, down from a
peak of 4530 at the end of 1981.

Jul 17 Bank of America reports $640 million loss for
second quarter.

Jul 17 LTV Corp, second largest steel company, files
for bankruptcy, largest industrial company ever to do so.

Jul 18 Federal Reserve releases mid-year Humphrey-
Hawkins report: M2 and M3 targets for 1986 retained;
M1 above target "acceptable.” (See Feb 19.)

Jul 26 Southeast suffers extensive drought damage to
crops, livestock, and poultry.

Jul 27 Interstate Commerce Commission rejects
merger of Santa Fe and Southern Pacific railroads.

Jul 30 U.S. Treasury announces all its new marketable
securities will be in book entry form.

Aug 1 Manuel Johnson confirmed as Vice Chairman of
Federal Reserve Board. (See Feb 7, Mar 21.)

Aug 1 Administration offers to subsidize wheat exports
to USSR. (Offer was refused.)

Aug 1 United Steelworkers strike USX, first time since
1959. (No settlement by Dec 31.)

Aug 6 House upholds veto of bill to limit textile and
shoe imports. (But new agreements to limit textile im-
ports are soon negotiated with several Pacific-rim na-
tions.)

Aug 7 LTV Corp announces steel plant shutdowns and
layoffs.

Aug 8 Caterpillar-UAW strike begins. (Settled Aug
28.)

Aug 12 Northwest Airlines buys Republic Airlines for
$0.9 billion in cash.

Aug 13 General Motors and Volvo White will combine
heavy truck units.

Aug 16 House-Senate conferees approve draft of Tax
Reform Act of 1986, cutting tax rates and curbing de-
ductions. (Reagan signs hill Oct 22.)

Aug 19 Robert Heller sworn in as member of Federal
Reserve Board.

Aug 20 Federal Reserve Board cuts discount rate from
6 to 5.5%, lowest in nine years. (See Mar 7, Apr 18,
Jul 10.)

Aug 21 Federal debt ceiling raised from $2.08 trillion
to $2.11 trillion. (See Oct 21.)

Aug 21 First Commodity Corp of Boston expelled from
futures trading and fined for fraudulent activities at the
Mid-America Commodity Exchange.

Aug 23 United Auto Workers strike three John Deere
plants. (On Aug 25, Deere closes 10 additional plants
in response to strike.)

Aug 26 Prime rate falls from 8 to 7.5%, lowest in almost
nine years.
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Aug 28 General Motors announces 2.9% auto financing
and rebates to move excess inventories. (Other com-
panies offer similar incentives.)

Aug 29 Yield on 20-year Treasury bonds falls to 7.12%,
lowest since Oct 12, 1973, and low for 1986. (See Jan
13.)

Aug 29 Hunt brothers' Placid Oil Co files for bank-
ruptcy.

Sep 4 Chicago & Northwestern and lllinois Central
railroads will reduce staff.

Sep 7 Whirlpool will close plants in St. Joseph, ML

Sep 11 Dow Jones industrial stock average drops a
record 87 points to 1793. (Drop associated with pro-
gram trading in stock futures and options.)

Sep 11 Government survey projects 2.5% decline in
real capital spending by business for 1986. (See Dec
18.)

Sep 15 Government data show the U.S. ended 1985 a
net international debtor, first time since 1919.

Sep 15 Heavy rains and flooding cause extensive crop
losses in Michigan.

Sep 16 Burroughs buys Sperry for $4.8 billion in cash
and stock in largest computer-electronics merger.
(Consolidated company named Unisys.)

Sep 16 Textron buys EX-CELL-O machine tools for
$1.0 billion in cash.

Sep 17 Senate approves William Rehnquist as Chief
Justice and Antonin Scalia as Associate Justice of Su-
preme Court.

Sep 24 Farmers Home Administration moves to sell part
of its loan portfolio, a first for a government agency.

Sep 25 Federal judge dismisses Senator John
Melcher's suit challenging Federal Reserve Bank
presidents' right to vote on Federal Open Market Com-
mittee.

Sep 29 Coca-Cola buys bottling companies from JTL
for $1.2 billion in cash.

Sep 29 U.S. journalist Nicholas Daniloff freed in com-
plex deal with USSR.

Sep 29 Wieboldt Department Stores files for bank-
ruptcy.

Oct 1 Burroughs to move up to 300 executives from
Michigan to Blue Bell, PA, following Sep 22 merger.

Oct 1 PepsiCo buys Kentucky Fried Chicken for $0.8
billion in cash.

Oct 2 Emmett Rice resigns from Federal Reserve Board,
effective Dec 31.

Oct 2 Senate overrides Reagan's veto of bill to impose
economic sanctions on South Africa to protest
apartheid. (Follows similar House action.)

Oct 4 Flood waters crest after weeks of heavy rains in
a band stretching from Oklahoma to Michigan.

Oct 6 May Department Stores buys Associated Dry
Goods stores for $2.4 billion in stock.

Oct 6 NHTSA reduces CAFE (corporate average fuel
economy) requirement from 27.5 to 26 miles per gallon
for auto model years 1987 and 1988.

Federal Reserve Bank of Chicago

Oct 6 Sales of cars and trucks in model year 1986,
domestic and foreign, totaled record 16 million.

Oct 8 Three-month Treasury bills yield 5.18% (coupon
equivalent), low for the year and lowest since Jul 1,
1977. (See Jan 14.)

Oct 12 Iceland summit meeting between Reagan and
Soviet Premier Gorbachev ends with failure to achieve
arms agreement.

Oct 16 U.S. announces 15% tariff on Canadian con-
struction lumber. (Later replaced by Canadian export
tax.)

Oct 16 FDIC plans to sell to the public 30% of its 80%
ownership of Continental lllinois Corp.

Oct 20 IBM and General Motors will pull out of South
Africa. (See Dec 30.)

Oct 20 Union Pacific buys Overnite Transportation
trucklines for $1.2 billion in cash.

Oct 21 Federal debt limit temporarily raised to $2.3
trillion through May 15, 1987. (See Aug 21.)

Oct 22 Budget Reconciliation Bill for 1987 permits
Farm Credit System to amortize loan writeoffs over 20
years.

Oct 22 General Motors reports operating loss in third
quarter, partly reflecting cost of sales incentives.

Oct 23 In fiscal 1986, federal outlays totaled $990
billion, revenues $769 billion with record $221 billion
deficit. Farm programs hit record $26 billion.

Oct 27 Ahmed Yamani, long-time Saudi Arabian oil
minister, removed from office.

Oct 27 London security markets deregulated in the
“Big Bang."

Oct 29 J. Henry Schroder Bank, subsidiary of Indus-
trial Bank of Japan, buys Aubrey G. Lanston & Co.

Oct 30 St. Louis Globe-Democrat ceases publication.

Oct 31 USDA reports soybean prices lowest in 10
years, corn lowest in 14 years.

Nov 1 Minimum rate on EE Savings Bonds held five
years falls from 7.5 to 6%.

Nov 1 Fire at Swiss warehouse results in spill of
chemicals into the Rhine River causing massive fish kill.

Nov 3 U.S. agricultural exports in fiscal 1986 were
lowest in 9 years, 40% below 1981 peak.

Nov 4 Election transfers control of Senate to the Dem-
ocrats, 55-45. Democratic majority in House increases
to 259-176. GOP gains eight governorships.

Nov 6 Amoco begins to phase out leaded gas com-
pletely.

Nov 6 General Motors plans to close 11 plants in the
Midwest, 7 in Michigan.

Nov 6 Immigration Reform Act imposes heavy fines on
those who hire illegal aliens.

Nov 7 Canada imposes duty on "heavily-subsidized"
U.S. corn.

Nov 10 International Paper buys Hammermill Paper for
$1.1 billion in cash.

Nov 11 IBM will close Greencastle, IN, parts distrib-
ution center.
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IMov 13 Reagan reports on controversial arms sales to
Iran. (On Nov 25 he states he was not fully informed.)
(See Dec 4.)

Nov 14 Ford ends COLAs for salaried workers, follow-
ing GM and Chrysler.

Nov 14 Ivan Boesky pleads guilty to SEC charges of
insider trading, agrees to pay $100 million in fines. (See
Jun 5.)

Nov 17 Omnibus Water Resources Development Act
increases user fees and cost sharing with state and local
governments.

Nov 18 House Majority Leader Jim Wright predicts
comprehensive trade legislation in 1987.

Nov 20 Japan agrees to limit exports of machine tools
to the U.S. to its 1981 market share.

Nov 24 VA reduces home mortgage rate from 9.5 to 9%,
lowest since June 1978.

Nov 24 Kohlberg Kravis Roberts buys Safeway Stores
for $4.3 billion in cash, debentures, and stock.

Nov 30 Goodyear halts Sir James Goldsmith's takeover
threat by paying him $619 million for Ifis shares.

Dec 1 U.S. imposes 0.22% "user fee" on all imports.

Dec 1 H. Ross Perot agrees to sell back holdings of
General Motors stock and resigns from its board.

Dec 1 Chesebrough-Pond's agrees to purchase offer
by Unilever N.V. of $3.1 billion.

Dec 2 Dow Jones industrial stock average closes at
1956, high for the year, up 30% from Jan 22 low. (See
Jan 22.)

Tgc 3 MCI Communications will reduce labor force by
%.

Dec 4 Baxter Travenol, following merger with American
Hospital Supply, will cut 5,000 jobs, mainly in northern
Illinois.

Dec 4 House and Senate create separate committees to
investigate Iran arms deal. (See Nov 13.)

Dec 5 Unisys will close plants in Tennessee and
Wisconsin. (See Sep 16.)

Dec 5 GM's Electro-Motive Division halts locomotive
output in McCook, IL, because of low orders.

Dec 10 Trade deficit hit record $37.7 billion in third
quarter.

Dec 11 Federal Reserve Bank of New York adds five
U.S. government securities firms, including two owned
by Japanese banks, to its list of primary dealers.

Dec 15 Chemical New York Corp plans to acquire
Texas Commerce Bancshares of Houston for $1.2
billion, to become 4th largest commercial bank.

Dec 15 Henry Wallich resigns from Federal Reserve
Board due to ill health, effective immediately.

Dec 16 RepublicBank of Dallas plans to acquire Inter-
first of Dallas, to become 11th largest commercial bank.

Dec 18 Commerce Department survey projects busi-
ness plant and equipment spending in 1987 to equal
1986. (See Sep 11.)

Dec 18 AT&T announces $3.2 billion pre-tax charge for
fourth quarter.

Dec 18 Delta Air Lines buys Western Air Lines for $0.9
billion in cash and stock.

Dec 21 OPEC nations agree to cut oil output and sell
at $18 per barrel.

Dec 22 Interstate Oil Compact Commission (29 states)
urges tariff on crude oil and products.

Dec 22 USDA reports hog inventory lowest in 10 years,
cattle inventory lowest in 22 years.

Dec 23 Fruehauf Holdings, investor group, buys
Fruehauf truck trailers for $1.1 billion in cash and stock.

Dec 23 Federal Appeals Court rules that commercial
paper operation of Bankers Trust is lawful, overruling
district court which held such activities constitute se-
curity underwriting.

Dec 23 Honeywell buys Sperry Aerospace from Unisys
for $1.0 billion in cash.

Dec 24 UAL Inc will buy Hilton International hotel
chain for 1 billion.

Dec 30 Exxon sells Reliance Electric for $1.4 billion in
cash.

Dec 30 Auto sales surge late in 1986 to beat loss of
sales tax deductions and slower depreciation starting
Jan 1.

Dec 30 New York State Banking Dept rules that state-
chartered banks can underwrite corporate securities.

Dec 30 Exxon becomes 81st U.S. company to pull out
of South Africa since 1984. (See Oct 20.)

Dec 30 Administration will impose heavy tariffs on EEC
luxury exports if U.S. is not compensated for grain ex-
port loss resulting from Spain and Portugal entering
EEC. (SeeJan 1)

Dec 31 Campeau buys Allied Stores for $3.5 billion in
cash.

Dec 31 Fire at DuPont Plaza Hotel in San Juan, PR,
causes 96 deaths.

Dec 31 Dollar falls to low for year against the German
mark.

NOTE: These events were gathered from many sources
including: Fortune magazine. The Wall Street Journal,
World Almanac, Information Please Almanac and other
newspapers and trade journals.
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The minimum wage: No minor matter

for teens

Donna C. Vandenbrink

O o tlre Natﬁ‘h senous
b %g;tﬁfgt
ou % conth m egrréy%gu mnl

Errrrgrm rout sasamearo
Hesrdfnt wkessage to Congress,

fablishment of a

);outeo renthis[mr lrjnst} wage].
o e 24,0

Whether teenagers should receive specral
treatment under the federal minimum wage
law has_heen a matter of controversy for some
years. Bills to introduce a special lower mini-
mum wa?e for teenagers have been proposed
In the last two sessions of Congress, Advocates
contend that the minimum wage has a. signif-
cant negatrve Impact on h?b o portunities of
low-skilléd youth.” But some research suggests
that. the employment gains from a differentjal
minimum  wage mrPht be quite modest. The
1980 Congressional” Minimum W% Stud
Commissjon concluded that a differential of
percent less than the adult minimum wage
would_ likely increase youth employment by at
most 5 percent.

In"this paper, | look at the effects of such
ﬁecral treafment on teenage emB oyment_in
the states of the Seventh Federal Reserve Dis-
trict. | find a much larger effect on youth em-
ployment than earlier time-series studies based
on ‘aggregate data. This study analyzes indi-
vidudl™ wages and personal” characteristics
rather than’ the avera%e wages and population
characteristics. ~ Anofher study using data on
individual adults finds similar’results. The re-
search also shows that the positive employment
effect of a lower youth minimum wa%e IS
roughly the same across racial groups and ge-
ographiic areas.
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Minimum wage legislation

A federal mrnrmum wage intended to

nsure.all workers a “living wage,” was estab-
ﬁshe in 19 8% the FaYr IE]ab%rg Standarges Act
een raése over

tmrmum has
ears rom he original eve of
oury to $3.35 rn 1981g Initiall fy the fedefr
minimum covered 43 percent of all nonsuper
visory and salaried workers Today, the cov-
erag rate is over 80 Eer cent. Curreng/ the
LSA exeén pts  Jow-volume [)e %I establish-
ments trade” and servroe estanlishments, sea-
soH ? ent est blishments, and certain
other esta Ishments rom a;rn?ntemmrmum
wa?e There were abou illion exempt
Workers m the onvate sector in 1980. ~ (This
Include ||I ion execque administrative
ana pro essrona workers who already earn well
above the minimum wage.)

The employment effects of
wage regulation

A teena e m|n| m wage ddffekentral IS
intended to e se a r em Créated when gov-
ernment sets a | e minjmum on wages. Eco-
nomic t eor gss t at nmt m wage
re uceste em or owsr borllna
competitive mar ket with no requlation, the
Wage a worker %)ard reflectﬁ the' value of |s
trme in the ma tr)ace ther things equa
t]e more skil ed 0 rl)vroductrve a Wo ker the

her the, market Wage he can command.

en a minimum wa e IS mtrodUﬁed It raises
the cqst of emﬁlo Ing workers whose market
wage Is below the fegal floor.

Faced with a minimum wa%e employers
have several 0 th r]s They can bring workers
prevroun” ow the mipimum Iptot
minimunm, offsetting the added cost by reducing

Donna C. Vandenbrink was an economrst at the Federal
Reserve Bank of Chicago until July 1986. She. thanks
I-rl]er ehrtI Baer, Gary Kopgenhaver and Gordon Phillips for

their help.
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Employment probabilities

As startrng point, it is useful to look at
the distr u(sron f'wages for teena ers In e In order to measure the em Ioeyment ef-
Seventh Fe

eral Reserve District. cote - feot 0 Iowerrng the minimum ag

?rents of a wage e uatron estrmated on data need to ynderstand what etermrn S Whet er
rom a natrona surver% ay% see ?ox ), 10 a teen will decide to work | he is %rven the
0 éhe with socio-de orﬂr |c ata or indi- Mpportunr(% oean his ma £ wa (ter
vidual teenagers r? blic-Use Micro fehave veloped a model of the rﬁbabr
amﬁes PU S() F]]980 Census f Popu- g P]Iori P wen an_expected market wafe
ation, were gse to calculate expecte a et evel of the minimum wage, we can
a es for individual t]eena ers. In each of the ca og ate] how the rate Io teena ee Bloyment

V& District states. _The re utrng warge |str| YV w change under difterent minimum” wage
utron IS shown | Fg]%w ccord t evels
measure, df t under the teens In the |ve
St ées C eXReCt market Wa eS %e ow the The employment decision
1 Ofe era mr |mum wage lev

haracteristics of th teen in_ the n individual will choose to work if the

Dtstrrct wré expecte %ges a ove t e W value of his wage mgome exceeds the value of
mrnrmum iffer copsideradly from those.of t time_ spent in choo homema ing, or other
teens with expecte waeges eow éemrnrmum otrvrtr (}N hnrmum ‘Wage IS In
The a ove mrnlmumtens are oI ace sme |n vrduas—t os wit Htﬂrk‘*t

er averagm

just under 13 ¥}ears of age. The hage a
ne an one mOEe years 0T education. k even IT t 00se.t0. S0 whether or ot
erson wor e ends not I

5 %ht more than one fourth of the

ove-mminium groug IS em? R g mar etw to terelatron ofthe market
omen oomane over three f IE waet% [evelt tnthe mrnrmun] mq

ﬁ gg/ Thus, ﬂ)‘etenagiers emrE ent deci

ou es eow t](emmmum—wrlnot e able to

ElOW-minimum grou

-minimym B OvertvriE U d sron the his”employ met
(véi ?rve atsp hrbrts qar above- 8 rtunities for wor f

andp elow- minimum i erences y race, mar- ﬁ/ere &38 S, te n nm??ket Fh“vmes
Ita status ag motyﬁer 00d statusdlﬁut the av- eng ages m E ﬁ ronafilit IS mar et

erage evel of these characteristics ditfers among Y\/?
the sta atter LE;

érouth differential would haye |tsgreat- mipim eon to fin work as
%st effect on teens whose expectg g Was ﬂastee ect of his marktwa e on his d
etween the youth minimum’ and the Current crsron to seek work. It varjes wi mdrvrdual
minimum. In order to estrmate the srze of this characteristics as well as with the level of the
Hrou | compared rgroPor jon of teens minimum wage,

ow th mrnrm
||ty ca]%ture e e%(?t of te

avl eer)ecte wa esu 3.10 with the OFrbleZshows the sPecrfrcvn les used

ro otror] he oW %ternatrve minimum ct emplo ment along with_tne coeffl-

age levels of $2.33, and cre ts enerated teana SIS. t]e sample
These progort)

ear-olds In
a teen minimum District states Convento aI staétstrca‘i
Bortron of teens tec r) ues e%rlglonot anpro nalt0 re k;trn

?ns are given in Table 1 as co Posed of
g settrna

Ac ordrn to fh a
g d reduce the p
eIow the mmrmum from a

roximate Sy S echsro
Reroent to ﬂ out_20 gercent Under thi sce- | an exa ge of this, srnce eoé erthe[ e
aro, rougnly 27 Bf 1ent of teenagers would IJob ort V\%dont A special Statistical tech-
become neiwly eligible for employment. - With nique known as probit ana ysis was used to

Digitizedﬁgpgﬂ&eﬁerve Bank of Chicago 21

http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



The wage equation

The distribution of wages
hno L} IS equation.
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¥v rates. scrtbe heﬁe t e rfttor% ﬂ ation te HS who were not em@o
or “that |mputat|on and the details o Its % those who were emplo gd but Wit
ertvatlgns in employment information o mlnlmurp wagets Itne o toa o
ropriate  estimatin chni ue
g % Stangfr% 0 ? ? S

make our z%ge rat%constructe o inary least squ res (OLS) es-

ulation, unrel |a(i timates oft gee uat o wou?
&ather than use the %ensus data to m?or ased If the chance of |Jnc usion in t?t

re wage rates, we dgrive e rates sample (here, the chance of employment
?He tee gers m\% §eventh qutrlct cen i aﬁ abtwem.n.mum wa%e WerFe)s stem

[ tei‘ wage in 1980) as the sample for the wage
r

sussam s D estlmatl a wage.equation —atically_correlated with th ersona ch ar
ﬁ ﬂt a set angd gﬁ?¥ a 0s€ acterts |cs that determte the at et

coe |C|ents to t e personal ﬁerts IcS 0 E ans so

reBorte ]Ldt ensus ?]am 8§ € otner co roIIm t%r t‘t)te otentta

source § Y[ |nter¥| W ew ee uat nav r|a g%trp j
g\t/e noalt econg. 19 Ut@r ohort hose va gen ¢ on the ty
10 lt]l urve eing, Included In t es here, te
gHesttonso éISS Vey We g Fobab| |ty ot being emplo )P at a Wage

%pem ¥ktot rqvide In ?rm ttlﬁ)ﬂ or%ht govetemm,mu,#z

oral nopulation & O YO 1 e GEn- Table A reports the stimats of he
pTﬁe Wage rate of interest is one wa e equation. . The exp anatorY power

which ndicalés 1 e market value of eeatrtatton s reasondble, with an R2

& indiviacs worker.  However, mink e Wwage struclure. s consisien

|th our expectations about the_relation-
A “Sg}v‘é"gge reg tion may d'ﬁ&grtrﬁg}ﬂet v¥t|p of vartoB Bersonal characterlétlcs ang

reaterae and pr mote expel

Fg}grq]%rﬁ in t\évogk%resree Csltjedeor se gnce an a”'g n] S tus? g?ner

ol 1T 0 et Scor e <00 e ttmtzt g ek, b
oo bem)ﬁ Yhelr valie in.a ﬂnre t‘t’Y%é an '”leldU&?SWﬁ 6 other thi s &0 at]

r\ %r { e A ‘shows

abor m As a practical mat The second column of Ta
means tﬁat when a %ena ﬁr on tft? NL% the OLS estimates P]tqte Wag a% Jatlon

surve eports a wage less than the federa without Conttollflg1 or the 10
mtn e cannt esure what his t[]ue emé;loymen Wif teg an mini

arjr:t wae wous wh ch éertttgrer\ tt }/r\t/a ee f(ts(tntl,gfirmﬁ V\r/]e ceargeggetsthvgtﬂt] qu?te
ecte lgmntlheurr% Su glt"lton g dp HV% H?erce?t with oug avin % much effect on
H meﬁﬁ tecoe hentso the oth rvar\abl?s This

% used orgjl 0se Hest]stat verage wae evels di

|n eed pr sent ttnconstratne
igigs onse uent ? ?
0 re (irte wages Wi t]e robanility, of employment, a
eral adult minimdm ~ thougn the slope f the wage structure
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N)ove 3S e1r6/(rj?the fe

- 22 Economic Perspectives
Digitized for FRASER

http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



Intercept
Highest grade
Education

9-12 years

Education
over 12
Female
Age
Age 2
Enrolled
Black
Married

Lambda

F
fl2/*2

log likelihood
ratio

n

Standard error

does not

with respect to gFersonal characteristics
u

flon

b

ramet ers 0

sagedosnot

Table A
Wage and employment analysis

of NLS youth sample

Adjusted

0 LS wage

-0.18
(021)

0.04
(.008)

-0.11
(.039)

-0.05
(.025)

0.02
(.026)

0.24
(316)

91,061
.1491/.1475

3645
.3553

[n an

!

frer

OoLS
wage

0.77
(.059)

0.02
(.003)

-0.17
(011)

0.03
(.004)

-0.80
(013)

-0.03
(.013)

0.04
(0.17)

106.121
1475

3645
.3094

ase, this NLS
Lrom copventiona
las, since the coefficient on

t significant.
compares the distribution
vr/]ageds actually reported on t
IStr tr N constructed

tcteﬁq drs n
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o
tron In. Ta

reg utron IS 0

structed b taking Into account not on

?

Employment

probit

-8.68
(1.103)

0.49
(.058)

0.60
(073)

-0.29
(.028)

0.75
(117)

-0.02
(.003)

-0.57
(.036)

-0.37
(.033)

-0.31
(.050)

-5477.99

9819

out

Wl%f
i

y

Table B

Comparison of actual and predicted

$0.01 - 2.32
2.33 - 3.09
3.10 - 411
4,12 - 5.00
5.01 - 8.00
8.01 and over

each | drvrqhual s expected. wa

e level rb
%ut also_t
%T

rived from the wage e
varrance In thrB ?red?cte
ause a

|ance gn%es

man?/
K‘ES no I"lj
e actual dl

|n U nce

gﬁbuat%n 3“

wage distribution
NLS sample

Actual

(workers only)

8.9%
14.0
43.7
12.5
16.3

4.6

B IS more

IS 1S aS It §

wage law

entrate
tPan the precirﬁtel% {strtrbutron 0 course

IS esrrnceent]h OYers from
paying wages under 3a ¥) ey

t

Predicted
(workers
+ nonworkers)

15.9%
23.2
27.9
15.4
15.9
1.7

et%t‘e ]

e
o e Wt%e
ahqv

{ The NLS_Youth Cohort is a sample 0f5,700 youn
youn9 women vv 0 were Interviewe

men and 5,700
annuollge between 19

1980 In

**The value of lambda is computed from a probit
estimate of employment status
‘emp oyed
minimum wage™ and

states were:

9and 1

WI'[ aw
“other’

At the time of the
rview they ranged |n age from 15 to 23 years

The employment
e hig her than the
g resu Its of this

robit are shown in the third column of Table A

his lambda differs slightly from the conventional
“Heckman lambda” which controls onIy for potentral
bias due to censoring the sample b
These results also are consrs ent with

probability.

loyment

expectations. Being female, enrolled in school, black,

or married

and those Wit

makes” one less like
Greater age increases the probabi
with a diminishing effec
guared IS negative). H

ucation are more likely to be employed than those
completing erﬁhth

Jytpre likely to be employed.

as one

Individuals with a hi

ly to pe employed:
ity of employment,
ets older (age-

h school

grade or less (the omitted category)
edutation heyond high school are even

€15
fors

minimum
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Figure 1
Distribution of expected market wages of 15-19
year olds in Seventh District states

16%

market wage ranges

redlc' emﬁ]lgxlmen stat The deupendent

anaBe 1S |ua emp o stat p
varja ePROBSUB Is the pyro rt.nht that {
Individual® elow t e mini-

e se>fgpecte WT%E IS

ther explanato

vanablesqncfude four state dummles |[two mdt/
fatos of I0fal labor market oppor [ntlels—a
ocal unemployme trate or teens and local per
ﬁ Pna income=and three mﬁasureso Jtonmar

ternatives—sc oo enrollment and marital
and motherhood status.

According to the coeﬁlme‘awts on_the sfate

dummies, the avera% Z
%rannlnnﬁrnms

ment other things e uaP 1S hlﬂ
lowa, Michjgan, and ﬁonél t
tttenét’s“'a‘he Catt%"?( s not Qe

IC nt however. Teens living In coun SIwnllt
gner per czﬁpfta InCome are mor to
e employed vv etose n areas with a her
ropo tlo of unem teens.are the ves
f< fobee I ed Bein enroe
t& 00, eng el f g emmé“edt
h fP ct ofrh/anta? % |spn stat|s-
t|c n|| nt As expe te the hi ert
avm arket wage
|n|mum wa ower the poba |ty of
being empl oy
Fiqur emonstrates the relative i
ortanc each the Independent vanab s
VS owmg the change in employment proba-
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Table 1
Effect of alternative minimum wages
on the proportion of teenagers with below-
minimum wages

Proportion of teens
with wages below

$3.10 47.40%
$2.33 20.80
$2.64 31.36

hhht¥nthat results f om 10 ercent mcreasg in
ory varianle.
ow minim m

Eﬁn va ue o eac

status Psﬁg—ts the m ortant

terminant o ment

10 agi i mmrates Owln?rhnau e\leneth

rect %dgobin |tg ment A%t

glges owen he waeh

ht |ga est |mp%ct on| IVI ua rea

ave ance o

Impact on Individu SWI xre ‘
men WI|

remely low proba |I|t|eso em Io
%e much yszY g P

Increase in employment with
teenage differential

We can calculate the eﬁect of a youth
minimum wa e on teena e emﬂoyment in the
Sevent g strict ¥ |n|g our. U e
standin dN de ermlnants thIVI ua
market wa ef W|th our ana softedeterml
nants of employment. From the wage equation
we can deterntine the probanility "of & teen’s

Table 2
Employment equation for 7G States

Probit Standard errors

coefficient per probit

Intercept 0.8316145 .037
Indiana 0.00579456 .012
lowa 0.04991053 .014
Michigan 0.12036113 .010
Wisconsin 0.09386675 .012
Enrolled -0.36047791 .010
Married -.0.00818144 .018
Mother -0.72281929 .021
Teen unemployment

rate -0.03103838 .001
PROBSUB -1.37434363 .032
Per capita income .02998966 .003
log likelihood ratio -83,903.2

129,623
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market wage lying below the alternative mini-
mum wages of $2.33 and $2.64.

These new values of PROBSUB can be
used 0 recom ute each rndrvrdual ?ﬁprobabrlrto
? P%)fme t u]sqrn he employment modl
rom Tadle 2 These In turn can be used to
?enerate an_a re?ate employment rate for
eenagers Comparing these new employment
ﬁtes with the baseline rate gives the' effect of
the new policy.

Table 3 shows the employment rates cal-
culated In this way for the five states of the
Seventh District. 'The expected baseline em-
ployment rates with the ‘minimum at $3.10
range from 39.3 per cent in Indiana to 46.7
percent in Wisconsin. Under a $2.33 minimum
wa%e estimated teenage emplo ment rates
stand apove 50, percent”in all Tivé states, and
with a $2.64 minimum, estimated emPonment
rates range between 47 and 55 percen

These predicted em Iozfv en rates sug est
that reducrn the minimum ent

t0 $2.33 )Would raise the teena e em o ment
ate bY fourteen p ercenta%e pornts n t
Drstrrc states this would t nslate into a 30 to
percent Increase, ~ Lowering the mrnrmum
gercent Would increase empl%ment
ercent ycomparrson Mini-
Pt ? Commission eteﬁmrned
om a re rew Of previus research that we
might exp ect a 25 10 5 percent increase In

TR o

Figure 2
Change in probability of employment with a 10
percent increase in independent variables

percent
3 2 1 -0+ 1 2
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Figure 3

When the probability of having a subminimum
wage decreases by 10 percentage points, the

probability of actually having a job increases.
The effect is greatest when the probability of
employment is nearly even

change in probability of employment (percent
%ac[e p y of employment (percent)

initial probability of employment (percent)

Some rnsrght into the greater employment

0nsr eness 0f our resut

me
ﬁ Ire

ack at Frri In t (J F

ase on ourem ment proba tly
re uctions_In the mr Imum’ w. ve thelr
eateste ectone oyment whe Jarnrtral em-
n?se netx[aacttSa e r%tn eeen) een em oerrr?e]nt
ate .obtal (f for the, Igrstrrct states tﬁ)nd%r the
ase rn minimum  wage assumption

See 5
ur estrmahes of the responsiveness of
employment tocahngsrnte rn#mumw e
are con srstent with “the resu ts of ong ot
stud rnne nrnves han L adlf]lt
emplo ment wrngt 197 rnc ease in t
minimym waog rom 0. He cal-
culated employment rates of 64 percent and 51

Table 3
Expected employment rates among
District teenagers under
alternative minimum wage levels

Percent
employed

with a

minimum

wage of:  lllinois Indiana lowa Michigan Wisconsin
$3.10 42.6 39.3 46.6 39.6 46.7
$2.64 50.8 47.4 55.1 47.8 55.1
$2.33 56.4 53.0 60.6 53.3 60.6
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Table 4
Predicted increase in teenage employment under alternative minimum wage differentials

By age, sex, race, employment status, and location for Seventh District states
(Percentage point difference from predicted employment rate with $3.10 minimum wage)

Change in employment rate lllinois Indiana lowa Michigan Wisconsin
when minimum lowered to: $2.33 $2.64 $2.33 $2.64 $2.33 $2.64 $2.33 $2.64 $2.33 $2.64
AM 15 to 19 yr. olds 13.8 8.2 13.7 8.1 14.0 8.5 13.7 8.2 13.9 8.4
By age

15 yr. olds 155 8.7 15.2 8.5 16.0 9.1 151 8.4 16.0 9.1

16 yr. olds 15.3 8.9 15.1 8.7 15.6 9.2 14.9 8.6 15.6 9.2

17 yr. olds 14.5 8.7 14.3 8.6 14.8 9.0 14.3 8.6 14.6 8.8

18 yr. olds 12.7 7.9 12.8 7.9 13.0 8.1 12.7 7.9 12.8 8.0

19 yr. olds 11.0 71 1.1 71 10.8 6.9 11.2 7.2 10.7 7.0
By sex

Males 12.6 7.9 12.6 7.9 12.6 7.9 12.6 7.8 12.5 7.9

Females 15.0 8.6 14.7 8.5 15.4 8.9 14.6 8.4 15.3 8.8
By race

Black 13.9 81 13.6 7.8 14.8 8.7 13.3 7.7 145 8.5

Other 13.7 8.3 13.7 8.2 14.0 8.5 13.7 8.2 13.9 8.4
By employment

Unemployed 12.3 7.7 12.2 7.6 11.9 7.5 12.3 7.6 12.0 7.5

Not in labor force 14.2 8.5 14.1 8.4 14.4 81 13.9 8.3 14.4 8.7
By location

Center city 13.8 8.2 13.0 7.6 13.9 8.4 15.0 9.6 16.6 8.3

SMSA outside center city 13.8 8.3 13.9 8.3 13.8 8.4 13.9 8.4 14.0 8.4

Non SMSA 13.6 81 135 8.0 14.1 8.5 135 8.0 13.9 8.4

Percent bffore ang after tt]e ch ng% |(n o, oun er than for older youth, for females th%
esﬁectrve . Tor those adults w B aes an rthose currentlg not In t
minimum “wa eé In 1974, In other. words abor force t an ort e unem

Linneman found that the 2? percent rncrease oteW?rt r%/ IS t efact at the increment
In the minimum wge resulted in a thirteen 0 the emplo nt rate or n%nb acks . IS as
Percenta%e point decline In the emgloyment eas it |s or Dlagks. Also e gain in the
ate for this aroun T |srsult IS quite close to are o%ment rate Q teens |vrn |n suburban

our own estimate of a ourteen ercenta ona a{wrt tato cle ter city teens,
Eornt chapge for tkena ers. |cant hus, a yout rfffregtra waould r]ot aprIJear 0
mnemans work, like oUrs, is base on the benefrt Imari g/ acks or Brrmar y centey cit
analysis ?f data on indjviduals, not on a gre X l]J Its benéfits wouﬁ1 e felt dcross all ra-
ate employment statistics such'as were used in ial groups and geographic areas.

ost other studies.
Conclusion
The distribution of employment benefits
o This study used survey data on nrdrvrdu
B usrng the em Iooyment e uat*on | tegnagers to | vestr ate t effect of a yout
5/ to rdrct une B ment rates %dr minimum waﬁe erentra on teenae em-
e

able
trrent e can get a Detter loyment in the Seventh Federal Reserve Dis-
% wrﬂo wr? Ler?e? t' most from a loweri W% Prrc The stud?/ found that alfowrn em To ers
teteena e mrnrmum wage Tab E gv\y teenagﬁ a mrnrmum Wfi\ e 25 er ent
the ercen n Increase over the pre elow th aut level would Crease
teenage employment rates by a out one thirg.

cted base g%ment rate bX 9 B
rarie current empI ent status, and resi en This IS a subst ntrallr%r reat Increase. In Eout
location, employment than servers jncl drng
Lowerrng the mrnrmnm WarIre enera%es the' Minimum Wage St Iy Commission, hav
larger increases in employment rates predicted.  This Study also showed that the
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outh dlfferenHal would draw new teen workers ROBSUB, while th one on the rtt%ht[ not.

rom oitt3|d eIabtfrforce as well asfromt om q% pesefreuswecan see mcudmg

“em oly romal ractal groups, an #) Opdiey, Oha DO I Wage Increase
eo aphic locations, ThUS, a youth O’er Xplanato VPOWGfO € mode

ent| inimum wage should not be considered OLS employment results

]r Ipro ram for” the ner_city, mtnorttY
dco H employed youth, Ratfier, it would L M2
e a broadbased youth emp[oyment program. Coeffcients 608 Coeficents “ellors

ﬁ

——— 15 1
g?e% Paﬁr'émy and Kohen, (1982), for a review m‘]d 0@%%}% E@Z éggg?% BE%
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i
) 129 129
2 A ttttatttdaaetaatte L

tBefore 1975 stud nt ent. up der th Sigrifcat t 1
?\W nev e&eeed g; it asflucu Fl-tlt even th LS ver on the moce
san |th gﬂB accquns o Iess perce &
e e 'a et e oy A
?dst enw 0 PrO\r/]ies e 0n &E eﬁ[ otHer actors nogtJ er el
mr\)nlu wage §tuéjy

iU [ﬁe mode d Buen th tj ividua em
mtssmn 1981 T Ie P %mehn ECIS'IOHS { ne 0 e actors omte

; k% meP "rpode Sd et ceﬁ?tcaetlon
Fr%dnflﬁaalpsalcu?% eéhemgrobabtlt that each ﬁ rathn\fvnhhcrptPé Berml[ngmc% et Gl e rt(Y
hithld ? e assum “S a |I|t moe ACCOUNts . for orti e percn e 0
0r £ac % sam e| |cafe teex c 3’ val UO nem |0 ltdOSﬂ CCU
ortion ofs £ens In eW| a wa eb |cula 1nal |ua
gssumed minimum. . OXQ@C Ié‘,rlsenoon
itr followin (S?_bsj vvsthe rsults of rdlna aré no cﬁrret lé E
aus gtt#a |o%s Slar 2 n0 ”Iegfg y ro abét% em%c 0mgr n%gehs on
re ressio tﬁe eﬁ Inclu ge e varlab eprot) abill empWJymen

References

BfOWﬂtﬁhafEﬁé Cugts GI %\I ra]rbd [ew KO? g)rgm R eﬁcan It]eltg]rlse %%tlthsh on,

Wﬁ_tteraturene\% w7 Pune 1%%? ): pp. EhrenEW il Ronald v‘fé easﬂd Alan JTeg{l]%tCeUSi\
Center, for Hu nR Soyree esearch H;Tarqg m@em fgt %
s ok i

meg utcomes:

?1 el.”
g 8|0 Ohio tte Unive

evise

%th}a of Human
Ehrenkﬁ FEaBgl nd Robert
o ‘Eﬁmn]
COHef\A,agPhlll “Diff enttaL Legald Mme% %8 enwew cottﬂfo%sman an

n Simon Rottenberg, e

Federal Reserve Bank of Chicago 27

Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis



EIIwox%dér Da%\é rqt 4 ee%ﬁer Une

iEar e
Rh]ar m Its e
Un|

verél hlcago [€SS,

Ffeemﬁ%nfé'v%ard i%owg%s %%Ven?“dab%?seyrhe
se and Effec inimy
ISIQNS or uI

GIIroym étagecg sggvn;mlsg ogr(jl?a@ %
il '\SEK O%&@Irhmg/ EE%EA

omm|55| age
Greene, Willia eSeIecu Blasasa
S, e
e e rréﬁmp e e
anuary 9

L|nk “Se ctlv

Hoff gauIDﬁW C 5Ies qua
[

L'nﬂewﬁnimﬁ%ewagewgw;cwow 155 3

28
Digitized for FRASER
http://fraser.stlouisfed.org/
Federal Reserve Bank of St. Louis

? %us %oi} "’ Joum fé Political Eoonomy,

Meyer Rob tbf EAand Dav A Ws “The Ef

fects 0 rnrH{lT}im Rf ig% h% %
Meyer cﬁo % eKBCr ep,ar nd Da c,d AIyVY_ea n%RA
outh ar

Chlcago mversfy |cago ress
Regs, Ibea EssayL n Youtr{/] bless

eratur ur1e
Stigle GeoreJ onoml of MI mum
J \\ygegég r|c€g8 ewew

Queswf ) %%0’ 5 e

Oar%mtﬂ I%rrl] BS inimum- Wage 0étudy
Welch Flnls and James Cunnjn ghﬁm Eff

osrpon O‘QE&%tpﬁcs |°3e’\r/£'e(|? FFebruary
“Youth Onal]lemL%LVg prrl pfg?gl, Congres-

Economic Perspectives



Technical correction: The inflation-adjusted
index of the dollar

he article, “The | terna&ronal value of formed  as foIIows Durrn 1971 1977, US.
the dol @n inflation-adjusted, index” In the DIICes declrned urrnér 1980, U.S. prices
TEebr 1983 "USS, prices de-

Januar rey 1987 rs ue of Economre Per- Increased: urrn%
Spe ctn/elcontarn d an errorrn the orm ation clined: and during” 1984-1986 U.S. prices re-
of the equation that szfecr

led th? rftl? mained stable. The reIatrve ICT ove ents
adjysted ag gate exchange rate of the ar In congunctron with nominal "dol ar exc ane
As formu gﬁrssecrfred (f” Pﬁ?e 21, the re|- fflte trends exerted the followin mor |n

atl epnces mrs rnve coBrectron uences during the 16-year period under s
tat%sovtvg tTeeCratlofgr cre)ucnltrI 0|r }seulsJerHteto 1971-1977 th I
Mmeas Je the re anve move t]y %grrces in the g]f)t eurrlrrc]ﬁlar decjhgnedt ngimr]rlgnarelvatI\lrg
Unrte States as com are wrt movement US. prrces xacerhated te ecéime
fp ]rces hn cou[rtr The corrected e 8uatror] Thus, ' the reifY ice adjusted eﬁ(
g or tﬁ IatIO of the Chicago rea change rate declin mo[]e ta\n i
de-weignted dollar follows: nominal exchange rate. Tne real com-

etitive Posrtron of the dollar, improved
ore during that errod m] IS reflected
a nomr me sure of the aggregate
value of the dollar.

8{) Durrng 1978-1980 the nominal value

JGrt- the Chicago real trade-weighted dollar oIAar con(srnued fo dfllne

In quarter t However the tren P relative

Af, equivalent f?rmu’]atron for aPpIyrng ces turned u W rﬂ é” Y a re-

the de ator to nominal exchange rates Is t the 1m ac inflation he an
to offset the contrnued deerne (n

10 nomrna are?ate alue 0 the oIIar

onse% rea rims the comp (f

Itive positio %the ollar ean to de-

e |rst %arter of 1979,

terrorate |n
urn-aroun

S Wa before t
th relarr\ the %argr Cleaa]t etheatbeot”r])m OH) rnrhcate bg/t the nominal indexes, whic
etween

In rcatet the competitive position of
& nDM s it | frgr!:eat ggcégﬂ?”are i . dollar begep 10 Geterorate In the
E 9 ercent o n}al apprecraton h fourth quarterof 1980,
tence of the

Inal paragraph of h

exam e ehoed rend Bt e ol During 1981 to mid-1983 th nomr
0% 1 erms oFthe c?arm on U.S. ral resources ha)| vl Ofl ﬁe doIIar st U
necessary to ac urre ro u tata re £x- relative prices, eﬁrne Thus, the real
hange “rate o _ Iar wou e deterioration. in t e doIIarscompetrtrve
% §I—|esst an |n ime t0an8 less than Ind]- PSIU? dH ing_this g rlod was some:
cated by the nominal exchange ate The rel- at less than‘Indicated by the nominal
fr g O b
above t?rat of the no rnaf apprecratron (4) From mid-1983 intp 1986 there was

Recall that dunn? the perioq of ma(urru virtually no change in, U.S. relatjve
1971-1986, U.S. Pnces elative o price trends in Prrces consequently, during this period
the countries ncluded in the 7-G indexes per- he nominal aggregate Index Is a near
federal Reserve Bank of Chicago 29
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erfect proxy for the relative-price ad-
fisted e !

Due to the correctron] in the reIa& jve rt)rrce
term we will rFstate with some modification
our |n|t|al conclusions.

First, tetend of the 7-Gr real doJIarw
dex, as or[]ecte here, was negative ur[r
1970s (rather than posrtrvr% as Initia
ore e 7-Gr index, 0 oou Se, remarned
nchange ?J Indeﬁd because US. prices were
eclining during. this period; rgaretg otger

Index-country prices real dollar index
clined more gte dollar became more compe}t
Itive. |ir International markets) than 't
nominal index.

FI e]ver the turn ra in the trend,
nd thus the. beg mnrn% etgrroratron In
e co&ngetrtrve g SItion..0 F ollar, ¢o

menced. Substanti I}g earIrert an indicated g
Homrn In exes The /-Gr ingex, as correcte
ere 8% ed out” Jr the ourt%qu rtero
]h978 an mcrease 8 gerc7ent 5
te nomrna rhe

c e therr low pornts In t

thrr uartero

gae mrtral f rmulatign, of the real
Index |n a Jasoln tsur rrsrng cony J
Wil
979 1980. Evrrpence o? such a convergence

The 7-Gr and the FRB trade-weighted
dollar indexes

index*

*The 7-Gr index is constructed to have a common base with
the Federal Reserve Board's trade-weighted dollar as of the
first quarter of 1973, which equals 104.8.
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grsaﬁpears in the eorrecte mde]x Index levels

url eg 191 w en fixe an%e rates re-
marn In force urrng muc year Wer
far outrdeternx ern 074 an

979- 190 h| IS also rue rthe nomrnal In-
exes n trs IS es sur rrsrnﬂ than wa]
the | |t|a n |n |ven the appareNt overva
uatrﬁn oft e P fa that Iedt Ifs devalu tr n
at the en o 1971, at% In IH 1973
subserﬂuentfoatrng of the do ar Evi ence of
convergence 1s s much weaker in_the |atter
two periods, While the range ofthe?Grrndeé
as C {rechd here (98.0 for"the vear 1974 an
etwo ears 1979-198 rema#nsn I-
EoFgYaer f range ogse ﬁd or the

o not consr er this to be an
especraw

dnterestrn o of the In ex
J me S10 og frnrn
agnitude in the ecrne of the dollar a |ts
onger term “recovery rati remarn?] U ey
Wr orted, oP f IS stren thened. The
B In the do]lar %“rce ear 1985 as me sureg
}/te more % G nominal an
grcea Justed |n exs as een more_moder-
te than su%geste temore narrowl based
Indexes s a RB-T % rn
exes Indicated a dePreoratron 0 aout 3
Perc nt etweente |rst uarter of 1985 an
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7-Gr real trade-weighted dollar*

Annual

Year QL Q2 Q3 Q4 average
1971 120.9 120.2 118.8 114.6 118.6
1972 110.9 109.5 108.7 108.7 109.5
1973 104.8 100.4 97.9 99.2 100.6
1974 100.0 95.9 98.2 97.8 98.0
1975 95.0 94.6 97.9 98.0 96.4
1976 97.0 96.7 96.4 95.8 96.5
1977 95.9 95.4 95.0 93.4 94.9
1978 91.4 91.1 88.2 87.9 89.7
1979 89.3 90.9 90.4 92.3 90.7
1980 93.3 93.4 90.7 925 92.5
1981 95.1 99.7 104.9 101.2 100.2
1982 103.4 106.2 110.3 110.3 107.6
1983 106.9 108.7 111.8 111.7 109.8
1984 112.2 1134 118.9 120.9 116.4
1985 125.9 123.3 119.1 113.1 120.4
1986 108.4 103.2 99.7 - -

'The 7-Gr index is constructed to have a common base with
the Federal Reserve Board's trade-weighted dollar as of the
first quarter of 1973.
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