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Gan the monetary models be fixed?

Diane F. Siegel and Steven Strongin

For earf MI haﬁ Peen regarded as th from redefmm% mone in the narrowest possi-

sm le mos elable {00 or the ormation an Ble fash) Lilng accounts that existed
cutmno mo garyp licy. ervmg as hot efore er(e ation, 10 ysl (_1 credit mfasures
com ass and ru er,”jt Jorecast Eur rates of hat Inc eevery concehva Inancia %set
eco %md gowt and In a]tlon while providi Bers ggvesteﬂ sop! |st|cate el tmﬂ
Reserve with a owerf mech- schemes In hIC the moneYness 0 i

amsm to affect tose rates \m ple smgl component of the mone g)rp Sy IS seBargte
euatmn mone d mode Prov ed estimated  and to?e estimates are 0

ecas%s of comparable accurac [ proauce a functional money measure.

casts o mu t| %uatldn C0 rmg e Other p[]oposas have focused on the in-
But ajter 1930, t 0sf come sice of't eeduatlon Mast money/jncome

$ sudd
their fgrecastmg abllnn and tﬁeP/ aﬁe not re- models are estimated using GNP, which mea-
covered It since %;pestons fave been ﬁures produ t| n ag th emcome variable. . Some
made tQ Improve the performance o ave ar ue at Gl\i smapgr%nnate for tn
models In the 1980s. Most have recommende money come modes ecaus

changes In the measures of money or income Enman| 0 mance urchases o? [% ods an
used In the models. eIVices T ere tJonénlé)tetw en money an

In'this paper we apply some of hese sug- m Y,
§est|ons {0 n}gnetary r%pd/e NE: i %eyl ﬂ?aneSttCe emang 1 betw?ﬁnt {o be tlo COS?{

rove % ﬁr mance In the 1980s. GNP. ~ Recent changes In_ipe inter tlona

[n ﬁ Iffers Jom that of prevmvs stu |es sector have widene erence e(f
tha our mode garate /a XZes the omestlc demand an% . A numb ero e-

mone real Income. an n tion re- (nd variables. whic adéust GNP for mgorta

tionships rather than fticusm on the chan es Inin ntone have been suggeste

i) nommg Come relatio Irp T e two to correct this or

relationships brea n S0, entl

In the Our testso several alternative. mone
&9805 tgat se arate ana ysis is necessa& to uln income ea ures yle[g % ?Tlowm P
v;% rob ems gersmt no

erstand  the  large”. changes Sions: e observe
mone mcom relatlo gq that aeoccurred matter what morE)ty an Hcome me
0

Bs. are
he co a se moneg Income re- used, cast| grg estrate eﬁn,tlori
IatlonshB)e Igv%rSto? e]ré a!%tgr?eutter té) C anqes cha%es 25 | ?[2 avm%me%or&ne% rgae
l)rou t about EH] fmabnmae]ydI %§?gtln ran mentall ydlfefy erent and atte(n[p %8 g
and nno akon Tt 76 on| tenommal mcome rela ons P
bl ey Sl e TR
nanmaps ctor went throug ﬁl an extent?ed se- goten ﬁ% red|ctab|e ?as on. C anpes
r1es of fun amentalcar]%;es New types of ac ateo ney growf S“ls(fem 0 affect
counts were create rules 0 ermnd emfatmn rate mu% In the past,

accounts were revised. Non ank institutions Howeve the rate of In atlon that woud eX|st
continued to mRovate to eter fomlnete with In the a[asence df ?F rowth, €. the con-
panks. ,nese changes dgm |cantR/ red the stant_term in the In tlin equation, 1S now
|nd|V|dua and corporaté patterrs of money  significantly lower, ebreakdown of the

From the be Pmmn many hoped d}at Diane F. Siegel is an economist and Steven Strongin is a
ﬂjus*lnﬁ the definition o monn%/ t0 acc unt or research officef at the Federal Reserve Bank of Chicago.
oT these changes WOU DTOVS [%%r
els.

? Helpful comments were offered by Herbert Baer, Thomas
ormance of the money/income mo SPATCN SSSAtANCE g provided by

GltFn s, Robert Laurent, and LarF}/ Mote, Valuable_re-
aula Bmkley and Eric
suggestions for new gefinitions ran the gamut Klusman.
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money/real_income model is very erratic, ag lncom began to grrow faséer th%n hrs]torrcaIB
garenl{yreflectrnd real economic’shocks which ation |swou ave Indicated. This com
re no i d In the model, A pure mrine- nation o anomﬁ les rougt the nomina
tary model s shmpl&not sufficient to explain velocity ratio bag near Its three r\aercen(t t[)en

real growth In t rows rae an sts began to. tal
’ g |ft|ntetraeog et ee% 6

g

Recent history of the money/income t|0n ort ue 0 a{

relationship n|gcata |cg ere rsersruI nt asC{}Fe(vv ea tgsrs r%r”t]t(r)er
I e mone /|ncome relationship has bee[t P gee |a since It was consraered a

one of t emaA toosof Macroeconomic .ana avora e eve g ent.

gsrs In this, century. [t was used to ex arpev Unf Ortuit J (vf In &985 the reaé Sicle Pfthe

a/t Ing from t Grea% Pepressm t economZt &OO f the * Inflation

5 tcomrn causin anot er major
an| 3i(l)tS tlntth% Stoa W%ttrloner?o gvelr?agstheltssirnelll PﬁYV A velocP %al ata 2V pde %ent raé
ve oc ratro 0 nomP cau eg These Oﬂ tru% Y\lw Ifferent De-
come increas |mportant or policy havror |na tookt elr to any economists
ecrsrons Th |s t% as_codified nthe orc akers ost faith in the monetar
Haw 1978w re- o esan egan to take a more sk ptical vie
urrea ﬁg Federa Reserve to target tﬁe ag- t e ost hoc expa\ B H at had been use
%Ngates and re ort &h %e tafgets Po con regs to exp arn the models™ behavior in the 1980s.
ICe a year. the Fetleral Reserve re-
vam e | era m roce ures o |m rove its Methodology
t t d t f

cont %r[; ngess
Passe gn ontroI Act whrc Was Thrs ap/er USes th(e FRB Chicago-
ntende to al Tn tary ¢ o by.subjecting %rttrrrt#s money/income model? to test] some’ of
roader range 0 na cial Institytions to re oney and Income measures, that have
e performan e of

serve regurrements even as [ate as 1984 been ro osed 0] mqrovet\
t}e Federal Reserve revrsed Its entrre method the y/income relations Id T e mo el 1s
oT reserve accountrn? In order to fturther im- srmrar to most monet rv {H els with teone
prove monetarv control excegtron that |h vides the . relatjonship mto
But, as lfaws %nd |Bstrtutro<nal arran g f uatronsw |c extf aln_intlation and rea
ments were being ce}n fo e better ad- come growth sepahatey Both equation |n
vantar[re of the money/income relations |@ clude money growth In" the cFrrent afn
monetar ag%re%ates were ecomrng2 N 0

8 gqrecedrn qu rt)ers tgree

ess religol ﬁ g |cg quides. - nogen us variable, and the rate of rowth of
ocity %wt trayéd seriously fromi |ts tnree rea ner r1CeS rnt |ous two qua ters.
Bercen Istorical trend rate,” actually falling wor—re 986 —has own
Ja percent, as the recession exceeded expecta- that bot the rea In atr

tions I depth and Iengr In 1983, wi tiae %uatrogs IoEt their for castrng abrlrt In tﬂ
Lecovery ungerway r(fa rowth retumed to Os, but that the deterioration too aver
Istorical patterns an en ed te a parently Ferentc Urse in eac case This su es%
short term anomaly In the mone re] mco[n erent actors mag/ causin

re atrons Intlation, however, allen downs, of the twa_relationships

0.1 | oex lore
S \ Qlcantg/ O,ow what historical Ratterns Possrbrlrt that different solﬁtrons are re urreg
wQulg hav gre icted. As%result the homina r the tvo equatrons we apply the suggested
ve ocrt sure continue a] v(v at a monev/rncome corrections {0 each one.
va nt Late A arB the ve ocrty ecling ggectrveness of tp arious proposals
was thought t be temporary. It wa IS gu gea oy orecastin % accu-
| bute to an Increase In_maney deman stimated

com arrr\)\%

of the Bquations whnen they are e

o owrn the mtroductron of NOW accounts wr the s%gested money~ and mcomg

and a ra | ecrne In Interest rates. measures. T eQ ugtro S are estimate
t]atron contrnued beI over 50 ? E Q grn in the se%ond

drctrons based on historical precedents ut reaI quarter of 194 and end in évery quarter from
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the fourth quarter of 1973 through the first
uarter of 198b. Forecasts

i

fo lowing the sam erro S.

orec sts one uarer hea ofeac
for eve arter from 1974 through

% forecasts are c
ed

| ﬁ Rver fl ean
ft edeve OP rends rn
mone /income eatron

|dent|#\ 1% Ithe S o
cast error

Ot er ove

t

C

ecn uart ]h
ors te

el as positive and n atrv
\P fime. If th% reF

/ et
asn

Inc ease stee

sta[t jodrd 2 9 gre ates4

ee wel hted mdexes MQ M
and MSI2, which "have been

prove the measurement o
monet

the secon

uarter o
equations Wltﬂ hese varra |6§h %e

O er expand INg Sam

secon arter-of 197% end |ne
lh ? rth uarter of 1979 th ro
This yrelds one-g arter

egrnnrng In” 1980,

We compare”the performance oft

Ere ates which are narrower than ler

frerrst romarter 0
an 3” %

f those which are broader to see If the

ms of the money/income model ca b

f Hted In par o the ran
e in M,

ﬂregate

€

t
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ther checka e deposits 0
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from ” these esti-
atrons are constructe for te frrst uarter

rp Perro so stabrlr
re at onsh
eo the .cum
3 an equation s,
Its ¢ muIatrve error’ graph wi
errors, offset eac
er. quer. time. atronshr
at estimations based qn
srstenf erthePr rn?
growt

perience COﬂ

Ing run of negative orecast
rrors will c use the curlnulatrve
ecjrne st ecpy | causes an
un erpre t ‘persistently, the cumula
graph.wi g
The_money measures tested on
hrc(?ago -Gittin uatrons include

roposed 1o tm-
ass ts t at provrde
ary services, Data on the  th
Imental,” or functional, Indexes

Ftr | 1970, 50 the current Hd 20

rﬂodn P%?X J]gortorévvta”ar&%% EShese In

e of assets in-
in the narrow

Eate%]orrymﬂ quAeJ('g\s anM 1A do\elsl notv| rgMuCOV ¢
b e e sl
Bot grvegthel greatest weight to t

and demand de Afosrt components.  The M2,

Moader’ e o F%ur A9 gates gl cove a

" t ddition t com paring the |m act of
e assets overe e mongy measure, we
SRR
S su I
Er?ormance o? We three ?antror\f #de
ethree grdexes 0cus dn (h(fH rtf]esw
have on% een assocrate with the theoretica
Pn ept of money. They are designed to In-
clude onl assetsw rch gpeart] erform Ah
SErVICes J)ecte 0 (‘s)
attem tst drrect%/ | entr those assetS w |c
ares rct used for transactions purposes. It
rnc(u e Ml components, money market
shares, savings accounts s ubject to tele-
one transfer, and MMDAS, but Welghts eac
pt/o dts net rate of turnover in purchasrng final

The M Il and MSI2 |ndexes stimate
the d ereeo etar}/1 servr%es fere b e
com onents o t g
uhrn whrch eo Ie sacrrfrcet eac asset

ecom o rcrl)g h/ the owest rates of
rnterestaern rred t tegeatest rovr ers
of monetary services. The rn exes weight the

el
com onent% y the interest cost of Igoldrn
the ofe Wit t]e most m netar
%h]aractterrstrtcs v¥| have te most |nt uenct
e Interest Gost of each type Of asset IS esti-
mated as the 8 fsference %et e)en Its Interest rate
% te m ximum of the rates paid on Baa
ond s ecom onents of L
atron estrm ed Wrth the differ-
ent mone ates ar en compared. to an
esti aro r exclude %ne[y owt
trre the no m(oneey model still in ues
te a ndogénous, Vvariables an
%rowth rea ene ?g é)rrces The urp ose o
IS com arrso termine If the monﬁy
aggrerqat S ad any explanatory power 1o t
model” In the 1980s. che fore assare bet er
when mongy growth IS rnc

equations, then money has appar ontrrb
(ﬂdl rnPorma lon to the mo glp I? hZ fc recasts
rewrse with mone orowt in the equations,
then the monetary a ge ates have apparently
etractdfro the Predrctrve OWer,
The rea drowt e uation rs aIs seq. 0

test two alternative income variables. The |rst

and Seice, th?erh%ttd;e‘fe?nd“d Rak %S%j

argue that since people are thought to hol

5



mone% to finance transactrons mone%/ growth
ma% ave greﬁter effect on the growth of fota
gstic plrchases than onte rowt of te

P productiop measure. s(narr%
tween the proauction and domestr and
easures as grown In recent years as rrnports
ave mcrease In I ortance onrn érc pur-

uasers]oof orengn go% aﬁnﬂaﬁeman varrar\
tested In thi a ?er rsGN plus imp o[]ts minus
nd

EQOFTS af IT}]HUS the |n ento fjlt

NESS f ommo ity Cre g
ration. T IS ing pur a%es cyrrent
Lmlfﬁtg

consumPtron Wrt(!nrn the
fransactions made eit er outsre
economﬁr or for consumptron In another perio
e secon real ﬁrowth Measure Jested
excludes rea overnmetsnendrn In or er tg
test an assumption. implicit Jn the G H
inal deman odelsc ?ernrn suche
fures.  Both GNP and final eman cue
overnmente endrtures eventou money
rowcth IS thou ht 'to affect t prrva]te
PTen |nﬁ1 umes and |nesses
ento ese two v rra es to estimate
me}ome models 15 thus_ based on the
E mretat overnment pendrng rsaperfect
stitute for priv tes er{ mag that 1s, a rse in
government spendi calise an equal de-
ling in prrvates r]

8/ case that ?ome gov-
ernment exrhgn |turesaesu strtutes or Brrvate
Ben In some are not, only gsu stitut

able expen |turesshould e included In the In-
come variaple. Fall ure t0 ma et rs correctron
IS not a serious problem as long aste 5)&)
sition of government spending”is farry ste
over  fime. The * coefficients
money/income  model would erer dust
somewhat to compensate for such a”constant
mrsstatement of the Income variable. But the
dramatic changes mP vernmep]ts endi g pat-
terrns since 1980 have chan % t mrx
of expenditures which are substifu
vate ex en |tures The |ncIu ion of gov rn
ment spen nrd the mone mcome mo e’
should heH) econsrd red as one ossr
s%térce of the brea downo such model In the

We attempt tlo correct for this dastortron

eI|1rn|nat|n ¥ overn ent S en |n%
tirel [om real final Measure |
equrvalent fo the sum 0 rea consum tion an

real fixed investment. We also estimate two

6
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an es of

ecrfrcatrogs of the egugtrg \th real govern
ent sPen in |ncu rrect)( as an Inde
8 B varia one case the epen dent
riable is rea IP e and é;rowth ar] In the
other It Is real naI man growth less rea
governﬂt t Pen mg rowth

oflowing . twg sectrdns presenI t the
results of e estimation 0 nflation
ﬂat on wit teva usm neta aggre ates
a eestrmatrono rea tron
with the aﬁgregates an the two atern te In-
come meastres

Money/inflation: Performance of the
broad aggregates

The infl tron equati hscumulatrve fore-
cast error oI ow essentra 3/ Ohe same patte
ether t e model I estrm te ort
aroa er gaegates d(Ssee |8 eﬁe are
leqws nr nt” tren tho t81atou
ulative rrors o euatron
rise harP |n1 ]arL ZS The reatrve
qrno P rmance of the Inflation eq atronsr
ter 19705 does not contrnu In"the }
ntescn% quarter of 1981, the cumulative
errors of all the e atrons rn Frgure 1 e?m a

steay Inear esc nt This evr ence Suycaests
%ts un |keb¥ that the mon |nf atron rel

% can paired in t1e 80s si

road n te efrnrtrono money. Te ar
re of t atron t%g % error
0recasts rs an tn ﬁatron t ts to
const ucéa functional mon ey measure /“ﬁ ma?]/
not |ead to an Improved money/inflatio

model,
The . severit of the money/inflation
[)elatqonshrpsbrea fgarther dramatized

the equation which excludes money growth,
for Its ore casts in the 1980s are bett I than
those of al eequat]ons estrmateﬂ With mon-
etgr r%ga ates t erg shrggestst utaﬁt | and
vrdrn mrs eaaﬂg %ormatr n about the fut)ure
course o |n atron

%ure 1 and te a era’\% for

grrora |n TabI indicate t at t¥\

roader ag reda]te equatrons a over re
Inflation a arka hyconstant rate over th e
1980s. Ta elf)lrtstel 0s breakdowan
riod |nto th]o su Eerro S W Id P ear In %
ﬁescent %ut the asglrgwehadverlﬁe |2trorate? f
ation in the two per%ds 15 gtrlel founrr] 0 be

Economic Perspectives



Figure 1

Cumulative forecast errors of inflation equation—M1 and broader aggregates

percent percent
20
10
10
20

Figure 2

Cumulative forecast errors of inflation equation—M| and narrower aggregates

percent percent
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Table 1
Average forecast errors of inflation
equations during 1980s breakdown

81 Q2-83Q4

-1.6

a

£y

of sever
does contribute positive

e ad usted model indi-
t In t e c nstant

rt

Thus, 3 ¢
"have a simi

i

the np

HF owers
V -
atron e-

|n atr n
In the
ect on

anahon an
epticism.

i

84Q1-86Q2

-1.2

uaﬁust:

own-

just like the bro?der 3

? élOﬂ

Money/inflation: Performance of
the narrower aggregates

The experience of the equatrons esti CPrated
ith tﬂe ne}rrﬁw aggre ates IS more dIverse
than that of the broad ?regate e%uatrons
ee Frgure2 The cumul ?err of the
equafion slope  steadi owr]war
rou hoFt the 19?03 gust [ et e cumulative
errors. 0 P broader a o{e\%atje
%uatrons T |s general pattern IS not
however by the narrowest a%?re%ates,
and MQ. “Instead of overpregicting infl atron
hrou hout the 1980s, thgv poth Eave a. Rerrod
sistent  underprediction  beginning In

&e Pe'ssel-thIsrovjvrtﬂer t 3'?“8% C?glgatbseag l#un(s
sh fted ou(I] g% % 3

of demand eP rc]to the
W Fccounts whrch wee authorized on a
natrona asls at th?

the case 0 teM €0 Uation, the ad-
ustment o the NO\/Y accounts appe rs to have
een completed by late 1981 At t at_point,
uatron stops underfoBecastrn% Infl atrgn

1984 1ts behavior grns f0 resemol

thato the broadera %re %te quations, Frﬂ
1984 t rouoh ear e MQ equation has
a downward sloping cumulatrve error graph

%re ate equations.

The portfolio a ent apgears t0 have

hd a mare ﬁroone eect
uatro[] or the M cumu lative errors con
th ue c mbin prou The errors are

flat thro % early 1986 su%gestrn that

heMIA equa(s nwasso%ffeced the period

portfoho agjustment that 1t cannot return
later 1o t% same behavior as the other
equations. The MIA cumulatrve errors
have more like those of te “other %u trons
when the episode 0 underore iction, the tourth
uarter of 1980 through the fourth’ quarter of

3, 15 removed from the sample. Figure 3
shows, that with this adI]ustment the MIA
rrufatron overforecasts int atrfon in everﬁ %u
ter from the fourth 8uartero 1984 thro the
second quarter of 1986

None of the standard or_experimental

narrow aggreﬁates rovides significantly better
forecasts 10 the 1980s than the MI equation.
Furthermore, the no money ecﬂuatron g %n
seems to Rave the lowest forecas rrors in't
1980s. Thus, it does not appear that the per-
formance of the money/inflation model can be

Economic Perspectives



Figure 3

Cumulative forecast errors of inflation
equation after 1984 Q2—M1 and
narrower aggregates

percent

1984 1985 1986
*1980 Q4-1983 Q4 excluded from sample.

significantly improved by narrowrn? the ag-
gregate or estimating it with functional

lation has further comPhca
tion of the money/inflation equation when the
narrow aggregates are used.

Money/real income: Performance of
different aggregates

The FRB Chicago- Grttrngs real income
equation performs much the same whether it
s estimated with MI or a gregates with
broader or narrower asset coverage. The cu-
mulatjve forecast errors produced when the
equation I estimated with M1, the broader
aqg re?ates and. without_any money variable
are

erage forecast errors between the apparent
turning points of these equations. "~ The
equations all have farrIP]/ constant cumulative
errors from 1974 through 1980, but they begin
to break down seriousty in earI){ 1981 rust as
the inflation equatrons Iso start r[ro off track.
In 1981 nd 1982, all the cumulative error

%ra phs fall sharg y, mdrcatrng persistent over-

rediction of real growth. Temaorrty ofthe
error ﬁraps ten rise  steadil %/ from
throug early 1984 hefore flattening out or
falling into & slow decline through the second
quarter of 1986.
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werghts In addition, 1t appears that derequ-
ed the interpreta-

ofted in Figure 4. Table 2 ﬁrves the av-

Thig error pattern |s S0 consistent across
the equations that t eon ny o parent dewatrons
are in caseswher ﬂ era gattern IS merel
more pronounced. [fe M ira d| r] experi-
ences two periods of substantial decline'an
|nc|r ase In the latter 1970s which are muc
milder foh hE ot er e uatrcins The genera
|ncreaset at ts longer for the

%uatron eten nch; all the way through
mr -1984 and the slrg t decline of Late 1985

earI 1986 IS moe marke
%ua |on has a much larger Increase in ate
180t an the other equations, and it falls more
steep ¥a ter 1983.

Iose srm(llarrt between the error
Eatterns 0 % broad er] re ates
(i ﬂ 3/ 8?estst at broade{nnlg (IJ
t emone rea ﬂowt uation
ac on ac wtelg The poor f rec st

record of t g equation suggest
th Welg hted index apgroach does not offer the
? utron either. fact, the orecastrnﬂ
ormance of the, eq ation’ that does not | cude
oney. qrowth is, often better or o Parabeto
that of ee(duatrons estimate wrt eaggre
gates Its ¢ muIaHve error graph. follows the
attern as t [)the equations which
Includ mone growth, but the sIoRe IS r]ot
Stee%roa cases Thrs su ests that MI.an

onetar es are ?ontrrbut
Ing ver}/ lt eore en |s adrn Information
he fea

tfg 8tOS economic growt equations In the

Try similar resrrlts are obtarned wh

the rea growth model Is estimated ert tﬁ
that are narrower than M

cu%rrePatE?/e errors of those equations conform
quite aoseley to the error pattern o? ’t E)roaée

5”%%5% e g ERIE

or ance
owtg relat) ns?nﬁ) in the 1980s Is not im-
rove elther arrowrng or werrn;htrr[rﬁ the
8rePate easure. % n, the one
ation often has the best forecastrng recor
|n the 1980s, indicating that dn some Cases the
narrower a% rerrrates S0 reduce the model’s
predict n/e g
lternation of the equations between
£ |sodes of overpredrftron and underpredrctr n
Indicates that ?tn 1stment such s
constant Berms ift n the Inflation casew rhot
salvage the maney/real income model.
erratic forhecasthng performance in the 1980 fs
suggests that tne” equations were thrown off



Figure 4

Cumulative forecast errors of real income models—M1 and broader aggregates

percent percent

Figure 5
Cumulative forecast errors of real income models—M1 and narrower aggregates

percent percent
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Table 2
Average forecast errors of real growth equations
during 1980s breakdown

81Q2-82Q4 83Q1-84Q1 84Q2-85Q1 85Q2-86Q2

M1 -4.4 2.5 3.2 -1.5
Broader aggregates

MSI2 4.0 1.9 -3.8 -3.1

M2 5.2 2.0 -1.0 -.3

M3 5.9 3.8 -.9 -7

L 5.6 4.2 -1.2 -2
Narrower aggregates

M1A -5.6 1.8 -1.6 2.0

MQ -3.2 3.9 -.4 4.5

MSI1 -2.5 7.7 1.0 1.3
No money -4.7 3.2 -1.4 1.3

course by economic shocks not included in the Money/real income: Performance of
model, “Further research should attempt to different income measures

identify such shocks and incorporate them into

the money/real income models. The real income equation’s i)erformance

There have been many recent economic Ln the 19803 aIso IS not s%mfjcan y Improved
events which could have senouslgdlsru pted the ?]/ e mcont ariab hure
real 8rowth rocess. Likely candidates incluge arts t ec mulative ohecast errqrs wren the
the eregulation of the financial sector the euatlon N esélmated Wit astemonetar

| oil_price increase of 1979, the ail fnee %%%tegate aﬂ 8real rowth raes?
tjt%: Ila]re gf|%8r865a58€6m tehea\)/(alla\eV gfititrt]e %Sollrl]ar and VEStmeertngQ d tlconse §“39npvaflaéw "
subseq%ent detenoratlon of the U,S. trade po- h He reg ?t wemar? variable nWroves
sition, and finally the very large fiscal deficits t9989 U “0n3 recastln g ey @ fle |n
; IAgdlt]tonkal evlldence in Tavor él)fd”t)e i 18 an 19 4 l cumufan era/\r/OTSre n
modeled shoc exp anation Is provide Yte ? ? Jman uatlon p% 1%

puzzling fmdln% that the equation tha

cludes Taney Growth often "produces better Sl%arf

Ina
g %panl(t)hat 0utthlet r?l%es 'r\lngrmo eé !

forecasts In “the 1980s than the aggregate

equations. Shocks, external to the model il e e rezﬂ cofsumption ﬁ We

edice the forecating ablty of e aggregee b ﬂ%”\}ggt,}]’ﬂrc'abl& %%”?gg a0 eguatlon uneh

equat |on In
if the Federal Resive responds to 19805, Its decline in 1981 82"is almost
changing the money growth rate. For exan- |dent|cal 1o that of the’ real income equation;
ple, Suppose the Fed increased money growth — anq'its rise in 1983-84-is a little Steepet. 1hé
Inresponse o a shock which Froduced two specifications that include re%l ego ernment
unexpectedly low growth. As ong as the shock — spending s an mdependent variable also follow
is. not explicitly included in the model,  the t e same cumulative error pattern as t 0se of
higher maney growth would lead to predictions the three estimations shown In Figure 6

of greater economic growth tust & actual It is somewhat surprising that these aI
growth falls due to the Shock. In such a case, tﬁrnat ve estlmatlons praduce_poorer_fo ecs
|ncIu3|0n of money growth In the model actu- t an t e re GNP equation after 1983, fo

ally reduces the acclracy of the forecasts, and 8 the |mrnortance of mrtTPorts an

money growth appears Spuriously to be a mis- canP patterns of government spend |n
|eading Indicator. should have heen greatest. Our results show
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that the deterroratron of the moneay/real income ar%%re ates It is not surgrrsrng that the exper-

rel%rons IB In the 1980s is not cdused primar- mdexes hich — assign functr nal
's failure to accuratel measure el- welghts to the comg) onents, are Unable to pro-

ther domestrc transactions or private spending. vrde sranfrcantl tter res
| our etrmatrons cearI indicate that
Conclusion the mflatron ana real growth eduations experi-

enoe ver¥ different typés of deterroratron In the
The moneglrncome reIatronshr broke elnfatrone uation overpredicts In-
down severely after 1 forom rrn; some fIatron ataremarkab onstant rate from 1961
economists to su gest that drf erent mone ? through early 1986 his suggests that a single
Income me sures might Improve Its, Qer or- constant ad#ustment {0 the money/inflation

mance. In this pa er we estimate the inflation Fquatr n may be sufficient to correct the prob-
and real ?rot uations of the FRB em of the 1980s The reaI growt eutron
Chicago-Gitfings mone /mcome model. usrng a on the oth%r ang a Very err trc %
range “of money and Income. measures in order pattern In the 198 5 with ong eriods of %
to test some of these suggestions. We find th at over re rctron an un er radiction,

none of the alternative measores sr?nrfrcant l}/ could have ;en caused economrc 30f
rm roves, the two equations’ forecasting acc WhiG ffecte reaI rowt ut are not explic-

In the 1980s. In fact, the patterns of the itly 1 mcue In {

%atrons oor Foerformance are very consis- These rndrngs have several rmghcatrons
tent no matter which monetary a gre ates and for moneta rh/ h) makers. First, Increases |n
Income measnres are Hsed As the b o the rat 0 ex Ogrowth should not be entirel
appears unrelated to the component mrx of the rgnore as an Indicator of possible future Ir-

Figure 6
Cumulative forecast errors of real growth models with M1
and alternative income measures

percent percent
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Creases in i ‘Iatior&. .Sec?_nd, the mone /%eal
Income moF_ cant revision hefore
It can be relie iur?oses. Pure

eeqs signi
onetary Otﬁglgnca%rn t0 géﬁe uately explain
{fwg% &aﬂl regi economic growth has taken |R ﬂ]e

LFor comparisons of the St. Louis model with sev-
eral large structural models see: Leonall C.
Andersen and Keith M. Carlson, “A Maonetarist
Model for Economic Stabilization,” Federal Re-
serve Bank of St. Louis REVIBW vol. 52 (April 1970),
pp. 7-25; Gary Fromm and Lawrence R. Klein,
‘A Comparison of Eleven Ecqnometric-Madels of
the United States,” C Review, vol.
63 (May 1973), pp. 385-393; and Yoel Haitovsky
and George Treyz, “Forecasts with Quarterly
MgcroecBonorr?etrlf( Mo%els,.Equatlon AT%Justm%ntSs,
an enchmark, . Predictions: .
Experience,” Review odf%xmn(s aﬂfSta’[ISthS,
vol. 54 (August 1972), pp. 317-325.

See Thomas Gittings and Steven Strongip, “The
urrent FRB Chicago-Gittings Model,” E00MONC
\ES, Federal "Reserve Bank of Chicago,
EJuIy/Auglust 1986), pp. 10-12, for a description of
the model used in this paper. The model explained
in that article is estimated with two restrictions
which force it to behave as if money has a neutral
impact on economic growth. We do not impose
these restrictions in this paper because we feel many
of the aggregates tested are too broad to conform
to the assumption of neutrality.

1 There is some evidence that the specification of
the monetary model does not greatly affect its per-
formance in" the years examined here. The FRB
Chicago-Gittings model and a recent version of the
St. Louis equation were found to have very similar
forecasting_records from 1974 through early 1986
in Diane F. Siegel, “The Relationship of Money

d Income: The.Breakdowns in the 70s and 80s,”

ome ES, Federal Reserve Bank of
Chicago, (July/August 1986), pp. 3-15.

Andersen, Leonall C. and Keith M. Carlson. “A
Monetacist Model for Economic Stabiliza-
tion,” BW, Federal Reserve Bank of St.
Louis, vol. 52 (April 1970), pp. 7-25.

Barnett, William A.l“Economfic l\dﬂonetarybAggred-
gates: An Application of Index Number an
Aggregation Theory,” ?JOU OPEHIUTHH(S,
vol. 14 (September 1980), pp. 11-48.

, and Paul A. Spindt. “Divisia
Monetary Aggregates: Compilation, Data,

Digitized s5ederal Reserve Bank of Chicago
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4 MI1A ‘is currency plus demand deposits at com-
mercial banks minus demand deposits at foreign
banks and official institutions; M2 is M1 plus
savings and small denomination time deposits at all
depository institutions,  overnight repurchase
agreements issued by commercial banks, overnight
Eurodollars held by U.S. residents at foreign
branches of U.S. banks, Money Market Deposit
Accounts, and money market fund shares; M3 is
M2 plus large denomination time deposits at all
depository institutions, term repurchase agreements
issued by commercial banks and thrifts, term
Eurodollars held by U.S. residents at foreign
branches of U.S. banks and at all banking offices
in the United Kingdom and Canada, and institu-
tional money market mutual funds; L is M3 plus
bankers acceptances, commercial paper, Treasury
bills, other liquid Treasury securities, and U.S.
savings bonds.

5DSee F’i/?ul A. S&indt, “Money IshWEat l\/.loneyf
oes: Monetary Aggregation and-the Equation o
Exchange,” JaoﬁrmF 0% F-’OﬁﬁcanE(D'ﬂT)(Z vol. 93
(February 1985), pp. 175-204, for a destription of
the M Q Index.

gSee WiIIia[\n 6\\ Blarnett, “Elco(rj\omi'\? Mgneta%
ggregates: An Application 0 umber an
Aggregation Theory,” joumaf Oqz 16, vol.
14 (September 1980), pé).. 11-48 and William A.
Barnett and Paul A. Spindt, “Divisia Monetary
Aggregates:  Compilation, Data, and Historical
Behavior,” Staff Studies 116 (Board of Governors
of the Federal Reserve System, May 1982) for fur-
ther description of the MSI1 and MSI2 indexes.

7In 1974 and 1975, money growth was much lower
relative to economic growth than people expected.
At the time this episode was called the “missing
money Phenomenon.” Of the many explanations
offered for the low money growth, the most likely
attributed it to increased business use of overnight
repurchase agreements for transactions purposes.
See Gillian Garcia and Simon Pak, “Some Clues in
e.Case of the Mlssm% Money,” ATENcaN
BW, vol. 69, (May 1979), pp. 330-334.

and Historical Behavior,” Staff Studies 116.
Washington: Board of Governors of the Fed-
eral Reserve System, 1982.

Board of Governors of the Federal Reserve System.
“Monetary Policy Report to Congress Pur-
suant to the Full Employment and Balanced
Growth Act of 1978,” February 25, 1981,

, February 10, 1982.
__, February 16, 1983.



, February 7, 1984.
, February 20, 1985.
, February 19, 1986.

Clark, Lindley H.,Jr. “The Qutlook: Is It Time for
Fed to Worry a Little?” The Wall Street
Journal, May 19, 1986, p. L

Fromm, Gary and Lawrence R. Klein. “A Com-
arison of Eleven, Econometric Magels of the
nited States,” Can C REVIEW vol.

63 (May 1973) pp. 385-393.

Garcia, Gillian and Simon Pak. Some Clues in
Case of-the Missing Money,
nome W vol.” 69, (May 1979)
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Federal Reserve Bank ofChrcago
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Small business, big job growth

Eleanor H. Ercevig
Introduction nomic acilvny has ham ered eff Is tod velo

olic po ICIES that gene ate 0 S or peop
Efforts to ua\ntlfy and better describe thg gt

aces that need them. W en litfle is'known
importance of s Ibusmess W|th|n the Unite out wf]ho gt nerates obs \(/jvhere t e\Ys ar gen-

States econom% have emphasized the |mP erate wthey are rea Who'are
tance of small us*nesas major source0| Hl | X espongd {0 ub IC pOIICIeS it
fneratlon The fin mgs ave important icult to desion and implement efficient an
glcatlo s for bot%nsag] grp% and state O|ICIES ctlve econo IC OICIes or an arﬁa

U

Irecte t]o ard t ?ess sector. On . Birch  of

a regional basis, the states of the Midwest, in ﬁsaachusetts Instltute %hnolo 3/ Pub-
articulay, view small business programs as ong ploneerm% research on_tne strijcture
ta y 10 qffset m orgob losses that Hiave ravage the J eneration rocess Irch relie or}IIe

elr industrial NOWN as u s M ret |dentifier
m?lcant strides have bﬁen madfe %

ile si M) rom Duna Bra street. _ This (ata
toward beﬁer understanding of the signi pase ‘contained information on 5.6 million
Icance of sma

HUSINess estabﬁlshments at four different points

i B s 0 e ec%“s‘%”Jv i me—19%0, 1972 1974, apg. 167 From
i%usmess Is It measurgd mJ terms of em- FhIS SOHC? he VY]aS able to deflne and measure
T ment Size, Sales vo ume, numger of or each firm rocesses by w 'Ch change
gf?ges or ome com |na‘[|0n 0 actors’) How takes dce, with e P&SIS 0 new ormatlons
IHfln y sm I? businesses are there ang how ra? expansions, contrac 10N, ISSOUIIOHS and
do their num}ers expand and contract? [n vemen)w egatln sat an (fn

Im rovements to data base are s estive of all dhscr Ie_In consl
nge answers, but many tru sma gusmesses ?%ﬁ (?e ow economlcc ange occurs In that

the cotfage indusfries for gxam e) are not
za ture(fa% these data bases. p Tra resulsofthds research er? ftartllng
This article sum{neglzes the, recent ra Among tne maé? Rn IH?S Were | %OWIH
Bea[ch on the_process o {o gen?ratlon small Most 0f the vd |a(5|on In hO ﬂ th
usmﬁsses The Impor anf small fusiness amonq states and areas 15 dye to differences n
to the Seventh Federal Reserve. DIS'[rI%L the rdte of JP eneration ({f births and ex:
states—lllmms Indiana, Iowa |v|| higan, an ansions of firm hnot 0 ditferences in rates of
Wis 0n3| S co ared te nation. ob |OSS Iethla s ang contractions).
Last e contrl tion of smaII usingsses to ”Ha Y. no TIrms m% rate. ffﬁm one
men growth In the_ District over the area tO ﬁnot er’in the sense o rYSIC relo-
usmascceand In major industry categories cating therr OPeratlons Branc of BVer,
e o O B
%ml ration, that Cales manyo the reglox
erences |n job growt

Recent research

ore the late 1970s, little was known
about t%e relationship between indiviqual firms %'“Vhe to(§ USINgss Cfoe For pot. Stles
and the aggregate economy. Research had fo- |rths and expansions OF 1IrmS Were TEwer an
cLsed on EMher the macto economy and Its ag- geat s and ¢ ntractlogs Were More MIMEToUS
eqate measures (such as the oross naHona| Uring. 2 economic ownfurn than during a
% uct and 1ts.co onents or on the ingivi preceding upturn

ponents of ob_change are sen-
he % n?

ual flrm as the mde nit qf analyss.
Eleanor H, Erdevig is an economist at the Federal Reserve
The absence 0 |atbe mforma 1on_on Bank of Chicago.. She thanks David Allardice and Robert
how individual firms mfluence aggregate eco- Schnorbus for assistance and heIpfuI comments,
Digitized folf%c,\}gg\%dé?gserve Bank of Chicago 15
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o Smal| firms—defined as those with Z(f
or eW%r empﬂyees enerated 66 percent of al
newg s In the cou tg/ urm% e ear sev
entieS.  Middle-sized dp Irms, 0 R

ance, provided few new jobs I relation to their

— On a regional basis, small firms gener-
ated all the netgnw é% |nteNorﬁea {67
gercent in the Midwest 60ﬁ)ercent In the West,
nd 54 Percent m A he Sout

Birch concluded t "‘The ob ner
ng firm tends to be smai enst % tf

namic . (qr unstae epending  ony
tayg;a%iatmn Mgt

seﬂuent research bt/ Birch anﬂ
MacCracke ?n corporate em o nt growt
over time confirmed that th almost
otaIII)[/] domipates the age € ect W e there
IS S0 g P or afl size ﬁroups to %
mare 6ss) at %0# I ages
older ones |t IS not a marked erfect, nor 1S |t
universal. ' Size in general was found to be a
much etter predi [)of Job owt hﬁ ge
\/ﬁlgn %Omeao ) rezg anét een |r S wit are
the period sFt) dyeg 19 91 78 the shareo net
job creatton attthutﬁbIe t0 very small_busi-
NESSeS Was oun uctuate between 50 and
10 Eercent eP mg upon economic condi-
tions and the £ 0[] nce of other firms.  The
authors sugge ted t at It was better {0 view the
corﬁoratto s “an a aPttve earnin systern
thanh In terms of a matur q agm?ss m; wit
Incrt%a%e a3|tze2and/0r stability “duflinig the abil-
Y Bedtrr)mtn 979 the Small Business
Administratio SBA fol owmg a congres-
smnﬂl mandate %an he development of a
F]ma buF Hess data se (SBDB) o he Lised for
|strf<nca escr tton an P]o Ic ana}/]sols The
nown as the U.S. Enterprise sta
[ishment Microdat fte%USE M) o the
was developed ynder contract at the Broo |n
|nstitution and Is fed [im nyd]n eDu
Market Identifier E
?ntams cross-sectional “busingss mtcro ata as
3? ]f978 1930, ang 1982, Ugd fes are
sche ed or even/ secon eart ereafter,
file, researc ers at
the Broo |n Instttutton chaf enﬂ Birch f
Brevtous work.  Usi nﬂ a definition of “smal
usiness” as a firm with fewer than 100 em-
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job” creation for 1979-1980 was

ees Hh% Brookings re earchers contended

smab SINesses emﬁ g ercent

abor orcea] fe erate | ust 39 ercent

net new ej These Anbm scontras to the
1010 80 percent reporte Irch,

Alt oug Qe Brookm S researcheis found
that the sm Fmess sh are of emp men%
rowth was roughly equivalent to |tssare 0
nvate ector employment, tere were ex-

ilons y region an n ustr In we k ar
declining Tegions and in ustn maI usl-
nesssmcrea jpthe” emplo ments ex-

an |n new statu ar e
u5| es e aJ pen neWb nc es

anding regiqns an m |es arge ftrms (f
erlenc ratesoe oyment ro e
0 branc aconse uence |rms
tend t?exertasta zing. Influe owm t
rate of economic |ne in vv Jndustnes an

eo0 1ons, and fact Itating expansion
Fn ? 9|n ugénes and regions.3 g o

%c an a?rac N had found that
m II businesses with less tﬁan m 0yees

ceat 82 percent of the new {ﬁ or the
Btt't’ four %i ?dh."n‘”%hartnd“’ i tn ik
T, é'n'e reOJ.elv% 9§°BrthYk.%Bth tt“g

irigton e OA?terngguesrtllR ot

they found that the small. busingss shgre of net
d 3 a ofut 10 per-
cent an sungeste that a range of 65 to 6
percent]was alistic.4
S, Establtshment Lonﬁttudmal
|c odata iUSELMg sagtrﬁe Was, c0 struct d
| Business Inistration fro
EEM ess ecifically for time Series ana y3|s
e]stablts ment em Io men%growth pattefns,
suc as 0 enera M s a
str fifled % e containing. ust over e h
illion establishments that eXisted at
our ears In the USEEM files, rou ha
the ?l establtshment)s re esen
samR ile 1s welghted ?/ ment 1o reg
res tthe entire population of U.S. businesses
an IS benc Ina ed to 1976 and 1982 em-
poyment fota

Recent re% atch mvoIvmg an anajxsn
e accyracy of the SBDB compari

Ltes Ith state uréemnp men msurg ce ata
as aB Prowe 0 ation on 0 aqeﬂer
ation by firm size. Jacobsen ( a m

records“from the SBDB (excluding " branches
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¥vrth unemploymen nsu ance records | m Texas busmessei with 20 or fewer Jobs In additjon,

rom 1978 to 1?% ¥mt mi matched ver}/ small gusme SeS xpan and grow as their
uIatron artrcu arly for smal usmeﬁss kets an %uct mes expand.
sureso ate empo ment rowt ethen . o creati % rate of very small
Wer foung ever simjlar busmess hbo |rtsan expan rons
He aso oun that the ma]jor conclusr ns of the IS consr her ant Iar er ”ﬁ
earlrer udres were valid, despite distort] ons and moret etsterro srates wr
cause yre ortrg ? 0st growt are slrghtl% |her than thoseo ar er frrms
em oyment occur amo gyoun & ¥ment change ﬁt arger mrlf 1S
irms.. In the matched sample the ‘une more sensitive 10 recessron T ere trve
o ment m urance data for 2 fo shares 0 empo ment at xrhanp firms an
eass owe em loyment growt of% rse In fs ares t contracting are hot
16.7 percent fort 5an 6-19 emplo ment greater or ar r]rrms
Size C sse respect ve compared t03 Amon ?ma or industrial sectors, thg
cet |rms wrt 500 or ‘mare emploe services sector” is foun to ea consHstent an
srx ercen e new lobs °°°“”e§ somewhat counterczc ical source of net new
frr S wit ?es thlan 2 employees an ] s, the, manufactirin se(itor IS, sensitive 10

zo 6656 cent m the

esearc Aob T%eneratron in Wrsconsrn E
for 1969-1981 also found tat ver sma 0
busmesses—those that have % fewer
m eeS—domlnate that Sta(ses éo ? ? Importance of small businesses
ation process Dun. and Bradstreét data in Seventh District states
1969 1973 were %btamed from David L. Brrch
rovide an Istorical perspective and 1o ata on the nérmber of small Rusmess 6s-
are results for Wisconsin with the rest of tablishments are erived_ from the annual
ation.  Complete annual Wisconsin un- County Business_ Patterns CEﬁ data, wit tr% 8

e1 o%mleg%&msur nce data were analyzed for ~ lates ol 1?83 netg srsrgenst ésq agin

r ize (over anesmteusmesceana er
angest size {pver 500 Pap éob generatar,; anﬁt ¥he hr techn glo%v

10n”Sect rrs small and n ta consistertt
urce of new Jobs.

8ysrca catlon where usme

Amang the results of that research were here services or Industria oP?ratrons a[]

the foIIowmg1 erformed.  However, indrvrd establis
o From 1969 to 1979, very small busi- Etents Gl Et necessarry sepa(r)a:taet OnlSJSIg?SS

nesses created more than fwice ‘as mrny net act h%t separate

fi- estab? ment firm ‘are counted as ingi-
Wl &obsrealctherurs Sm{/e n%rtem%a%m%?y(ﬂﬁg vrﬁual estab?rshments ten ? 0 gverstate the
smesses combin 3 relative importance of small businesses In an

nly very smal| businesses generated Fioure 1
ore ]nos than they lost during %he 1979 Small business employment: 1983
roug 1981 recessio Years
e[)y sma 3 nesses create the most percent of total
net new g s In all industry groups, including 0 10 20 30 40
manufa urmg, here they "have a smaller llinois
share of fotal emPo yment,
» Even auring the 1980-t0-1981 recession Indiana

period, very small manufacturing firms contin- |
Ued to'add more rt Ps than they lost, in contrast owa

to the Iar%er manuracturers,, Michigan
e most im ortar" Lactor in epram o
mg the abilit ver all businesses to Wisconsin
er tetemﬁtne é obs is that ever ear seventh
durm% both economi¢ expansions and” re- District
cessions, there are many_new businesses that us.

start up. The majority of these are very small
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ea Offsettrn this are the small gusrnesses
In(atudo not have paid employees and are not
Accordrn t? the latest CBPD data small

sinesses qenerally represent about ercent
Heséat%rsrn n>|t t?oth In t %e Seve(rﬁh -
trict and national ¥ mon% the Individual
states In the District, the range is from 87 per-
cent |n Ilinois f0.90' percent In Iow%
More varratron exists among the states in
rnro portion of total employm nt Iocated rn
sma business efaBIrshments oug -
oyment In sma Usiness establrshme s rep-
res nts about ercent of total gl oyment
|nteSeventh |tr|ctc mpared t rcent
In the United States, the range fa ong
states In the Drstrrct |sfromalo 02 reent
mIIrne]rs to a high % rI)erfent n owa
ﬁro ortion of estahlishments th tarri
small businesses and thelr proportion of tota

Figure 2
Small business employment by industry: 1983

percent of total

T L L
L s €L

1 1aa
41 5p 89
agriculture s
Seventh District
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Figure 3
Components of employment change over
the business cycle: United States

percent change in employment

20

startups  expansions startups expansions

dosings  contractions closings  contractions

20 I 1
1976-1978 1980-1982

employment nes consrderab amon Indus
trreE yA ricy tura Services wa g ?rest
grogortro of emno ment In sma usrn sses
ercent natio allx/I and. in tne %eve
Dis |c at 13 Percent anufacturing t|
sma lest proportion a er%nt percent natrona
% Seven Ir;ercent In The Seventh District.
Other Industries are within these ranges.

Components of employment change

The com?onent of emﬁ]o ment chan gae
are the, ?rr)ort HSO emﬂlw t chan %e th
occur in_firms that are birt
exrstrn firms that are expain | g or cont ﬁct
In firms that have cosed e., (eat
mnna isons of the behavior of the ¢ comgonen
EO ment change over the business cycle
rpurlrna rIeo éffoer He g |Cr\ the sources of change
%Pfrzrn data fr m th USELM file al-
% an ana srs to be made of empl Xment
cange urrn a Rerrod 0 economrc re overy
recessron com arrson of g
ment chan e between 16-1978 (a period of
recovew 2 a recessronar P
?&) dicates that nationwide most of the
différence In_emp OP/ %nt change between thg
two Rerrods is due otedeclln in births an
ansions. Very | |tt(eo the difference |n em-
P Cymentcan? ue to cosrngs and con-
ractions. About 10 percent of the Employment
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change from 1976 to 1978 was dug to closmgs
and about 11 percent in the 1980 to 1982
period—a very small difference. . About nine
percent was due to contractions in the earlier
prerlod and eight percent in the latter period.
The major difference between the two perigds
Is in_the percentage of employment change due
to births and expansions, Thus, births account
for about 13 percent of the employment change
durln% the recovery but only ning percent dur-
ing the recessmnary period. ~ Similarly, the
Bercentage_ contributed to em[l)loyment growth
y expansions dropped from 14 percent’in the
récovery period to 11 percent in the
recessignary period. o
Thesg results are rather surprising in light
of the emphasis that the media places on plant
closings and layoffs.  Considerably less atten-
tion IS given t0 trends in new incorporations
and firns expanding employment,
Comparisons ‘of the Sources. of employ-
ment change in the Seventh District with that
in the United States show the same pattern.
The, proportions of ,empIoKment chanPe from
closings and contractions change very ittle be-
tween the two periods, - Most 0f the differences
were from declines in births ang expansiqns.
. The percentage change from closings is
sllg_htly lower for the District relative to” the
nation” during both periods. The differences

Figure 4

Components of employment change over
the business cycle: United States

and Seventh District

percent change in employment

20 startups  expansions startups  expansions

closings  contractions closings  contractions
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due to contractions are mixed. Generally
higher birth rates and . greater employmerit
growth mean higher closing rates.

. .The poorer performance of the, Seventh
District .in'_employment growth during both
periods is thus_primarily due to lower percent-
age increases in employment from hirths and
expansions.9 It also means that a_higher per-
centage of the employment is in firm§ with no
change in employment during the period.

Comparm? the comgon_ents of employ-
ment change for small businesses with the
components of cha_ngie for total employment in
the Seventh District reveals that small busi-
nesses have higher employment rates from
births and expansions durm? both periods of
the business cycle. Except for the change in
employment “from  closings during.~ the
1976-1978 recovery period,” small businesses
also have smaller percentage changes in em-
?onment from closings and” contraCtions than
otdl employment throughout the cycle.

. As'a result of the higher contributions of
births and expansions to ‘employment qrowth
and the generally smaller losses™ from cosmqs
and confractions, the contribution of small
businesses o ove{all %mg)lo ment %rowt -
ceeds 1ts share of total m;Yonmen. This 1s
cgnswtent with the Birch results mentioned
above.

Figure 5

Components of small business and total
employment change over the business
cycle: Seventh District

percent change in employment

closings  contractions closings  contractions

20

1976-1978 1980-1982
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Figure 6 Figure 7
Employment change by firm size: 1976-78 Employment size by firm size: 1980-82

percent change percent change
14 151 6 4 2 -0+ 2 4 6 8 10 12 14
number of < < number of ¢ ' t 1===== o o e

employees Seventh District employees
0-19 0-19

HSeventh District

us.)
20-99
100-499
500+
total
Importance of small businesses Battem was, true for the Urrtlted Stﬁtes but the
to employment growth go ment growth rate for small bysinesses
Yva 9eatera 14 Perc nt and tt}e emplo 3/ ent
Small busmesaes are | ortant to em 085 fate was Iess or.the ot er Irm F
P g/ment rowt urmgr recover In the Seventh District. ugrowt rae or
ﬁbonarg gerlods hle contriputi OPs of small businesses in the Umte States during
small pusinesses ar paﬂlcu arly evident urmg this erlod was actuall% sufht:lently Iarge 50 as
recessionary periods %n emg 0y mentg rH f0 offset the losses at mhedium- and large-sized
dum and” lgr ge sizedDUSINsses” ma € businesses and thus produce a net gain‘in total
mm% in t regate ut em ?ymer" employmept.
Bokh, 2 IR b i e, e ot i sl b
cessionary period was not confine
or both the Disict and {he fPa“ togus(ll a T Ind ustry%e%tors ut occurred gen-

ent growfnh rate was greate erally in all mdustrles This was true for the
tﬁé r9¥ Irms tﬂf“ }W other S'Zﬁ grgqus urin j nation aﬁawhole and also in the Seventh D

ECOVry 0 ure
Wlth the excepHon of%trms Wl?t 500 Br mor t“Ct with the exc\,\ﬁ“opatgg th(fr %%‘St%%gﬂt'?n

ratg%(;eecersealsreﬁte Us., eﬂ%eotflmn?r}tn %gg’w srlh%tlrtlbusmess m the eenth DISHIC'[ how-

aDSstpretctltﬁeorate 0{ empfoyme ever, con3|stenty a ose in the United

vent States m all major m Sectors,
%rowt ? fo Isrmwagz% ehcloevert V\t] There w! oweve?l vaHatlog in small
natlonatlcy ft effectlon? e oot hove[géﬁf t’c?rss'”eéi oW e P e ULty et
Saonomic prformance of n ustry in-the Dis- groith rates occutred natlonaII in retafl an

y
urin eriod from 1980-1982 the w oIesaIe tradea d in construction which have
USELM data shoh)v tlhat smanil % NESSES thh 1 er base oPsmaf business em h|0 ment.

|
less t an 2 em oyees c nt nuedS 0 mcrease % e was true for these sectors in the Sev-
emRo yment, rms m a ioe other emplo ent Dtstrlct when compare to the D |str|ct

iz rus ost ment. In the average, Th e stron est rowth sectors hoth
eventh?) tﬁcP aII to | empl ment natlor?al ]g In thge Se%enth District were
ec|ined ﬂbout three h) cent urt g t mining; 1 services, which Includes business ser-
r|o sma bus!)nesses ad mcrease thelr em vices: Tinance, Insurance, and. rel estate: and
ployment by about seven percent. The same ransportation and communications.  Even
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Figure 8
Small business employment change
by industry: 1980-82

percent of total
51 -0+ 5 10 15 20 25 ..50

u.S.

agriculture Seventh District
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total

sma\l husinesses in manufacturrn nd a rrcul

tural services, two sectors y re arded

35 avrn per ormed P ment
e ‘recession, a ness

rrnnr%
F ent growth rates. whrcﬁ were sli
gbo H event District small business gve?,
age growt ra%

e rndrvrdual states in the Dis-

Among
Hct small business. e ov # rowth unn
the 1980-1982 periqd varied from a high

about nine percent In IIIrHors t0 a low 0 two
gereent1 In_Jowa. [llinpis was above the
eventh District aver e Of Seven percent,
Small busrnes?es in Illinois ?ontrrbute half of
the total sma business employment growth |n
the Seventh dD|s1trret hut accounted for onIP/
about a third ot small business employmen

Despite a_nea- averar{te rate ?f growth for .a
Seventn District  stale smal USInesses  in
Michigan accounted for only 15 percent of
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Figure 9

Small business employment change:
1980-82
percent change
0 5 10 15
b E: =T
lllinois
Indiana
lowa
Michigan
Wisconsin
Seventh
District
u.S.

small bHsrness growth in the Seventth District
aIthoug the state had 25 percent of the area’s
small usrness emp#o ment.
major tors contrrbutrn to the
qrn[g rowt of small husinesses mtg
n | nct urin Ite1980 -1982 perio Wehre
vv expansion rates

é)evgrthlrrtate W%s?n eventh, District sma(i
tr]srnesses Bgfgw ttsae nfatri i verag

This 15 _consistent with the '”% ISCUSSE
Hove thaf areas with Joyer brrt tes gener-
yhave ower rates o coirns

Differences In . smal usrnes row

3mong Seventh Drsgnct states. were %so )v
S e ot o
Pefqected Its above %rst Ict average birth ang
expansion fates owas oor performance was
due to Jts Jower brrth ale an expansro rate
and a higher rate ot contractions. Mic |g
and Indiana had s Iar Wrth death,
Bontractron ratei an dr erence |r\ contn
utions of small usrnesses o em oymen
%owt rrht e two states was due to, the ‘Some-
hat higher rate from expansions in' Indiana
compEre to Michigan.
mployment growth, in small businesses
in the Individual states vaneﬂt amont{t the major
Indtﬁ Ees In Indiana, emplo e growth In
sma USInesses e g rIred In' manufactliring was
amostt ice the Dystrict avera%e and omg
rabeto ﬁnatrona average. | Iowaterte
as half the Drstrrft aver %e and a]out one-
ourth the nati na avera Mic |Igan and
Wisconsin were below the District average.
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Table 1
Sources of small business employment change: 1980-82

Birth Death Net

rate rate births
u.s. 12.2 9.5 2.7
Seventh District 94 8.7 0.7
Illinois 10.7 8.8 1.4
Indiana 9.2 9.0 0.2
Wisconsin 8.8 8.2 0.6
Michigan 9.2 8.9 0.3
lowa 7.9 8.5 . 0.6

Both Illinois and Indiana showed strength
in employment growth for small businesses in
the finance, Insurance, and real estate rouo
Indiana’s stron% showing was due mostly to
relatively high xpansion” rates. Again lowa’s
gerformance was poor and that i Michigan
nd Wisconsin was below the District averade

Small business employment growth_in the
wholesale_ trade. sector was above the District
average in-|llinois but also n Mlchlgan
Michigan’s strong showm(l] In wholesale trade
was apgarent ue mostly_ to above averaqe
|rt tes. Employment”in small wholesale
trade businesses I m Iowa actually declined dur-
ing the 1980-1982 period.

Conclusions

Analysis ofewstmgﬂ small business datasets
for Sev%nt District stafes %v%s results onsist-
ent with other research emphasizing the Im-
portance of small busmesses for employment

Figure 10
Small business employment change:
manufacturing, 1980-82

percent change

Illinois
Indiana
lowa
Michigan

Wisconsin

Seventh
District

us.
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Expansion Contraction Net Total
rate rate expansion change
17.5 6.3 11.2 13.8
13.2 7.2 6.0 6.7
14.1 6.3 7.8 9.2
13.7 7.6 6.1 6.4
13.1 7.5 5.6 6.2
12.7 7.7 5.0 53
10.8 8.4 2.4 1.9

growth. This result hoIds during both recovery
and recessmnary perlo
The .comp one] nts of hob chari e that are
mos seHsmve to the business cyc ?verti
are birtns an expa]nslons Rates of emplo
i&%“@ Ethe rom closings and contractions afe

%mall flrms—those with 2(% or fewer

0Yees reaea lar ro ortion of new
orBE AEelr Share ? J%?p glent In t%
economy and continue to create jobs even dur-
Ing recessions,

The patterns of emgloy e]nt quowth for
smaII bu3| £SSes IR enth District are
L S, SR

wth w
fower In the (f%vel nh gstrlot durmggthe tw%
periods, studie

The sd;ron est growth industries for sma L
busmesie uri g the recessionary_period bo
nationa e. Seyenth “District we{

mining; erwces mcu mg USINESS Services:
nance ‘insurance, and réal estate: and trans-

Figure 11
Small business employment change:
finance, insurance, real estate, 1980-82

Illinois

Indiana

lowa
Michigan
Wisconsin

Seventh
District

u.s.
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Figure 12
Small business employment change:
wholesale trade, 1980-82

percent change
2 -0+ 2 4 6 8 10 12

Eortatron and communjcations. The weakest
ectors were retail and wholesale trade and
eonstructlon SmaII businesses in mangfactur
mrg and agricu turaI services had small business

loymént growth rates which were slight
ab ove the overaII small business average for the
Seventh District.

Most of the variation in job  growth
among states, is due to differences |n cre-
at}g S]re births a dexpansr Sl)n no to the

[ferences I Jo oss (I.e., deaths and con
tractions). In fact argas with higher birth
rates, and hence higher employment growth
rates, teng Bhave hlgp ath rates,

"Small husinesses adt |g est emp Iog
ment growth rate I Illinois among Seventh
District states and the lowest in lowa. The
sgon er gerformance InIlinois reflects _its

anové District average birth rate and expansron
rate. Iowas poor perform nce on the ther
hand was due to its lower birth rate an
pansion rate and also a higher rate of busmess
contractrons

performance m individual states
vaned b mdustrg In Indiana, employment
growt in small businesses engaged. In Mmanu-
acturing was almost twice the |stnct averag
and comparable to the national average. Tn
lowa the rate was half the District average.

Both I1linois and Indiana showed strength
in employment growth for small businesses”in
the finance, Insurance, and real estate roug
Indiana’s strong showing was due mostly to
relatively high éxpansion’rates.

Small business employment growth in the
wholeng trade sectorev flbOVGg the District
average m [llinois but also In Mrchrgan
Michigan’s stfong showmg In wholesale trade
aS a garenty ue mostly to above average

Irth
The findjngs cited in this study Suooe
1[hat small qusmgss can have a net gﬁ't' ege?
ect on em oyment especla ayrfa rate 3f
start-ups and exE)ansr ns cdn enerate
From uolic polic gornt ofvrew th uestion
that re arns unanswered by the data 1s w?{
do small busin (esses ex an more ra |dIy |
some States and re |on than In others. Is It
gue to revrospu lic policies éle subsrdrzed
Inanci g assistance) or i it that som?
states have a more attractrve entre reneuna
climate? The answer tﬁt IS [%uestro will
agor contribution to the formulation offuture
public policies.
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contract to the Office of Advocacy of the U. S.
Small Business Administration, August 1985,

7 The Job Generation Process in Wisconsin: - 1969-1981,
Report 84-2, Bureau of Research, Division of Policy
Development, Department of Development, State
of Wisconsin, December 1984,

8 Technically, the 1980-1982 period contains two
recessions and one recovery; however, the recovery
lasted only 12 months.

NOW AVAILABLE

9 Overall employment in the District underper-
formed trends in nationwide employment. From
March 1976-March 1978 seasonally adjusted pay-
roll employment in the District was up seven per-
cent and eight gercent in the U.S. From March
1980-March 1982 employment was down six per-
cent in the District and one percent in the U.S.

10 While strong in percentage terms, this sector has
a low starting base of employment.

Toward Nationwide Banking

One of the-major, issues facing, the financial industry today is that of interstate
T L A thed b

banking.

Department of the Federal ReservregB

topic from a variety of perspectives.

recently published by the Research
ank of Chicago, examines this timely

s there a need for interstate
banking?

* What is_the driving force
behind interstate banking?

* What are the implications
of various provisions of interstate
hanking legislation?

* How will banking law liberalization
affect local market structure?

+ Where have nonbanks chosen
to locate and why have they
selected these locations?

* Who will be the acquirers and
who will be acquired when
banking laws are liberalized?

+ How will the new interstate

banking laws affect the wabilit&
and independence of small banks?

The research contained in Toward Netionaice Banking should be of valuable

assistance to bankers, legislators, academics

Mers, Wio are ¢on-

cerned about this emerging development. Tow jonvice is
available from the Federal Reserve Bank of Chicago, P.O. Box 834, Chicago,
IL 60690 at $10 a copy. Make checks payable to Federal Reserve Bank of

Chicago.
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How the market judges bank risk

Elijah Brewer 111 and Cheng Few Lee

The risks that a bank faces can be judged
by looking at such accou_ntlr]g, data 4 asSset
composition, quality, and_liqui _|t){; capital ad-
equacy; and earnings. . Financial theory sug-
%est_s hat the risk sensitivity of a bank can also
¢ judged by examining the returns required
by “financial” markets—specifically the market
for bank equities. Using both accounting and
market data, we compare the financial charac-
teristics of bank holding companies from dif-
ferent parts of the country. We find that there
Is a significant but imperfect correlation he-
tween accounting-hased measures of equity risk
and market-based measures of equity risk. We
also find that there are regional differences.in
the market resg_onse. For example, the equities
of New York |t_}/, bank holding companies ex-
hibit more Sensitivity to certain kinds of risk
than do Chicago, Célifornia, or regional bank
holding companies, Fmallx, we find that re-
gional “differences in branching laws have an
Important impact on bank equity risk throu%h
%heg erfect on a bank’s reliance”on purchased
unds.

. Economic risks—as _reflected in uncer-
tainty regardlnq economic _growth, inflation
and "interest rates—have differential regional
Impacts because regulation and market orces
have led hanks to develop different exposures
to risk. Regional variation in regulations_gov-
erning branchmq, mergers, and acquisitions
influgnce the ability of banking, organizations
to control_ their risk. For example, Some hank-
ing organizations have placed a heavy reliance
on. purchased funds  Decause branChing re-
strictions make._ it difficult for them to develop
a broad deposit base and thus have access.to
more stable sources of funds. On_the asset Side
of the balance sheet, geographic constraints
and restrictions on mefgers and acquisitions
tend to limit the ability of some banking or-
ganizations to e_nglage I risk-reducing diver-
sification of their loan portfolios. Degendlng
on its,part of the_country, a bank may
sensitive to certain kinds of risk.

€ more

Federal Reserve Bank of Chicago
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Risk and bank equity values

In structurm% their investment portfoligs,
bankers choose ‘their exposure to credit,
liquidity, and interest rate risks with the ex-
pectation of earning a refurn commensurate
with the expected I8vels of risk. Research on
bank failure indicates that bank risk can be
evalyated using four key variables: asset qual-
ity, liquidity, capital adequacy, and earnln?s.l
sset quality Is partlcularI% important for
banks because they assume hoth a credit and
an Interest rate risk exposure on most of their
assets.  Because banks_are highly leveraged,
large loan or security . losses - can  bring
Insolvency. Large fluctuations in interest, rates
can causé great pPrematJon or depreciation In
the value 0f long-term fixed-rate assets. The
quality of assetS will be affected both by
management’s control quer Its_ credit review
function and by economic conditions. For ex-
ample, banks may purchase Iong-term Securi-
ties that are profitable If interest rates fall or
remain stable but could lead to losses if interest
rates rise (assyming ng hed%mg)._ Or,, a decline
In credit quality can lead to Write-offs and re-
duced earnlngﬁ] m_[(h,e |oan Eor folio. . As a
consequence, the riskiness of bank equity. and
the probability of negative net worth will be
higher, the lower a hank’s asset guality.
. Bank equity values are also se_nﬁltlve t0
liquidity risk. Liquidity risk is the risk that a
bank will be unable tofund its assets without
Baymg a premium_ over the rates paid by other
ankson similar liabilities. Banks that depend
on short-term deposits and purchased funds are
more likely to face a |I(iUIdIty crisis when asset
quality deteriorates, In an extreme case, a
bank may be unable to raise funds in private
markets at any cost.  Although  liquidity is
rarely the original cause of financial problems
for banks, it iS"usually a firm’s inability to meet
liquidity needs that Signals its imminent end.

Elijah Brewer 111 s an economist at the Federal Reserve
Bank of Chicago. Cheng Few Lee is professor of finance,
University of Illinois, Champaign-Urbana.
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rotect against, I| uidity risk a.bank Other. things _held constant, lower hoo
can leng tﬁen the ﬂt q ts/ I ]

aurr f1ts labilities or ca |ta| asset ratros at money center bank hold-
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055es (or smaller gams m teevento ec In- ot er areas. However,” market capitaliza on
m rnterest rates. “As a result, tenete ect of asset atlos are m eneral lower tan o
h an a justment on .ove ank risk can apita ratos Th mpera coreatron
ony e termine emprrrca teen book capit tros mar et apl
Uty values are”also sensitive to lon ratios 1 7 |t S sign a
the Ieve of kca Ital relative. to totaI asst Itferent from the va e of one for ec co
equlators han sca ital as the reatron ersuts su gest at the ris
erence etwe th ook vaI eo |ts aSSets, and os re t ased o market value may
lanjlitjes.2 Ot ert ings e lower ratro m exposure rankings as well as a
ca |ta t0 assets depresses e an equit ona Ie 0 absorh losses than ranking
ecause It mcreﬁses the pr]b oili h ase on oo va Ues.

t t

temrttor%g losses will reduce 't boéh W er bank holding companies
ital nelow the level needed to rpreventt [)ma ce their h er Ioan to-asset (L oans ratro
Federa Detr))osrt Insurance Corporation from H crng re er reliance on pur ase funds
closin a I ﬂ c mpanies In oth e areas.3
an enurt}r values are affected by the Ca |forn|ﬁ olding companies ave on
earnm% ower of its assets—the net rate of re- average r(tJ er Ioan to sset ratios than other
e of return on assets |n- money center pank holdin

Hrrno Sets, The raB 9 companies,

uences the bank’s ability to attract equity thou Calr omia bank hold %c fmres re

capital, Other thrn]% eld” constant hncludrn]g |anc ét%hase funds | |ssrg icantly lower,
rterate the greater t ref ectm Ifferences 0 branching and other

asset risk), the hi
amount gt 9urtygcaﬂrta Sup Flred to the bank HH(atrons The |m’oI|cat|ons ofth s ratros f0

%rateo urno asset nfuencsas the ank nisk are complex, The lower Eurc ase
cushion availabl e i) absor osses rom ank funds ratios squest that those ban holdin
ge ations or defaults

N assets. rthm? com anies ar exposed to liquidit
nsgant the hrg
0sses. the bank can 3 :E

ISK.
ge rate the more ever, er loan- to asset raﬂos th
ﬁ Its capital posi- mdrcate aﬁ ater ex osure to credit risk.
tron |s threatened, Bank risk 15 affected not at r taﬁ gt return 0n. assets
on terate fretum on assets but also b ROA) at re |ona bank hol f nies to-
eva rrR/ [ of retur 0N assets. ether’ with_their Ies% IS Icates a
Banks vy th r oatr fates return on arger cushion to absor Isses eore the \r
assetswrl haveh yvoatrestoc [1CeS. ﬁ apial position Is threatened, egrona ban
The ratross ownr Taple 1indicate se tofsdm% compaies” capacity t abs r c ar e

eral facets of la 5ge bank holding company offs IS vrgent rom the ratios m Table
nancial  positions b qo raphic_ areas, ﬁrona and California ban hodrn% comganres
ex ecte the bookc (b sset (Book valr ave bot ahrgher ROA and, with the excep-
Ta e 1) rat |os form ney center ank ﬁrorh of Chrcano bank holding com nres a
Pan es In New York rt}/ hrca?o an er ratio 0 oan arﬁeo to total assets
Cal< h Ia were lower than hat h r%rona n New York %rtg ank holding companies.
din com anres With m t Pn my T enet(effect of evarrous acc untm ratlos
center categrg or City b an m s on bank risk and on the retwn a an must
t %nd Ch |ca%o hank fiold earn to compensate stockholders for. bearing
companres the highest book capital-asset ratros this risk can only e determined empirically by
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Book

Money Center value
California (5) 0.0447
Chicago (4) 0.0458

New York City (8) 0.0404
Other Areas (27) 0.0556

Market
value

0.0398
0.0274
0.0265
0.0363

Table 1
Selected financial ratios for large bank holding companies
(average values 1978-1983 as a percent of total assets)

Loans

0.6158
0.5562
0.5525

0.5285

After tax

net income
Purchased Loan Standard
funds charge-offs Mean deviation
0.4451 0.0063 0.0059 0.0013
0.6180 0.0061 0.0042 0.0011
0.6006 0.0040 0.0054 0.0009
0.3205 0.0069 0.0062 0.0022

Accounting data from yearend reports filed with the Federal Reserve System by large bank holding companies. Price
data used in the market value calculations came from Automatic Data Processing, Inc. The share data came from
Moody's Bank and Finance Manual. Vol. 1, 1978-1983.
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examines two other determrnants ?f bank. stock
retumns: cangesr (t Q,rosgf?ctso a particular
In ustr thaf w ects on the entire
set of firms In t at_ industry, but not stocks In
%etrggra and unanticipated” changes In interest

Qur multi-index market model takes the
following form

[,t- o+ P\|Mt+ @ rt+ PsJrFt+ gt (o

re r]t!< the rate of return on stocki rhexcess
o the risk-free rate 0 rnteresH s the rate
of refurn on the market portfolio In excess o
the risk-free rate of Interest: ft IS the, rate o
return o te nking industry stock index In
excess of the risk-freg rate Interest; 1H IS a
measure dp unantrcr ated ¢ anges rr}] Inferest
LRl ctj‘ T
[)egestrmate >1the vaque of?%p Icates the
rr?]kr[ress stoc % relative to the market as a

can rnterpreted as representin

the rndusr sepsitivity of bank stc and /
measures the errect of unanticipated ¢ angesr
Interest rates on the stock returns of bank %

JEﬂua lon (1 was estrmated over th

a

{{tlo? retrlrjrangl da} Sdrvr[tong%s grdrl{rrt]eca1?t§rll1 laersi
of Sat”ttese bk o raaas ttete

I ate In New York Cit fo rrn hicago, five
In California, and 7wre oc fed in othe Bgee
grap IC areas. T g Yreturn ohser

tions were pooe yielding 13,136 observa-

27



Measuring the market’s response

we| ortfofio of the firms on the New es are lower th N ant|<:|pated In time
toc xchan ean merjcan Stok 8er| d t, ban equn vaIues ma mcre se

Exc ange éame from t Cg or 7cr a? depending upon the b

Eesearc in Security Prices (CRSP) data assetlla ity m turlty |s atch.

Data from Automatic Data Process-
; *This procedure is similar to that used to
i |nC W s usefl 1o, anStrUCt d b‘? nk Ip- constru%t the CRSP value-weighted market

The retéj the market ortfi)lio r|um thds rate |fsthe market f?recfast of the
Was gsure EO (’be rejurn on %va ue- Xpected rate erio Interest

stry. stock market index. A to il index. Dividends are included in the CRSP
L o‘?mchom anies werﬁ Ptlnudednlqn value-weighted index.
esa or E g?o **A number of researchers have measured

? 3‘ re ?ge rg]ag eiava e 0 tl- u#antlmpatﬁd Schangers] *1 |nterestbr|a|1tes b)% the
ice by 0 puntorof 5 AL O

on SOC 8 8 fstanain FOT Officer (l985§ have shown™the experiments

&S on which AVI en S were using this measure of unanticipated changes
8% ce W S a 3? upward amo nt in interest rates led to marginally worse fits for
utm arket their regression equations, smaller interest rate

| e t at a Onn)]/ % gan in US['% ?ensmvny etstltrﬂatets tar{d ?o ap reuablefdlf
erences as to the statistical significance of an

?nO(iVIIdnuanB,%] co Biltedcg S%mmm l&% (t)r: the other coe(fll;lgle?gg m)thegeqléatlons F0¥
ese reasons — is used as a mea-

Vﬁ es ang t IVIGINg Dy t Va Ue 0 sure of unantmiyated chajn es in interest rates
that sum In 1 rather than (/%3—*i773) The forward three-
Interest ratson U.S. Treasury obli-  month Treasury ol hte mbadded in the

gatlons Were used to ensure that estimation current term structure of interest rates can be
f the relatlon etween stock returns and  calculated as follows:
Pnanglcrﬁate cnanges In mteres‘ rates Was A
ree codwtfa ation” resl tmgr om rg— ()2
v )
u Were u u
where [1F3, is the forward three-month
"ﬁ ¥ areh aﬁ% é/ure élscount Instruments, Treasury,bill rate embedded in the yield curve
that 15, they. bear (M)OHS : at time_ T (b is the current yield on a six-
nan |Clgate C mtereSt month Treasury bill in &lme £ and 3 is the
rates were me L1red yt di erence current yield i time [ on a three-month
tween the actual 3 Treasury’ bill

rate at tm tand t 63 Treasﬁ%on
' q) See Hicks (1946) for a discussion of this
Treaslr ?r/ate eme%e\g n o A e P S

gurve at time The forward rag (1976), In a more recent study, also makes this
Incorporates expectations and, i equili point,

tions for New York City bank holding compa- The bank returns data are for bank hold-
nies, 6,568 observations for Chicago bank ing companies. For each of the holding com-
holding . companies, 8,210 observations for Pames included, commercial banking was by
Callfornla bank holding companies, and 44,334 ar the major activity of the firm. “Assets at
observations for the group of holding compa- subsidiary “commercial banks accounted for

nies in other areas. more than 81 percent of the parent bank hold-
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mg company assets for eagh firm in the sampl companies are less affected by market and in-
average commercial bank assets accounte g dustry risks than are the other two money cen-

or 96 percent of holding company assets, an ter banking regions. New York City~ bank

63 percent of holding company Income. holding compary stacks exhibited significantly
more market and industry sensitivities than the

Empirical results other two groups of monéy center bank holding
companies.8

estimate %the tglolegor %taanke ?(SIOH Elmwgs th Although b%nkmg orgamzatlons ct)|ut5|de
of the money center areas are significan

MIEs 1N ea? %qh ¥0 eograpnic 4ieas USP sensitive toymarket and Industt sources of

ordinary least s uaresr réssio ae resui]tg
o tlns {xerms (ﬂ g Wez risks, their eqmty values are S|ﬁn|¥|canty more

ity valles % Ne?NShYO(\)ArIE 'é‘lt 4 anks e reﬁg- exposed 10 Interest rate risk, The coefficient for

vl ?re exnosed 1o gi% et and.in ustrz the interest rate_ factor is significantly negative

for these institutions.
ban eﬁcﬂd{hsgscoﬁ]%a%r%sc F%rmae\?vnd Uhica A negative coefficient on the interest rate

bank holdln? corpanies, the ordinary leas variable indicates that higher than anticipated

LS resulfs |nd| ate that for every one per-  Interest rates will cause bank folding company

equity values to decline, This implies that over
f i ¢ anﬁe rlentutrnes r\?\hllllmcr?gnége o”%fkﬁérﬁé’rﬁ% tﬁe e}sltlmatlon period the mteresP sensitivity of

ionally, for every on nt change assets was, on average, greater than the interest
thgdf)ta% ?némguseir)? ¥et()urer1 pbaitre%u?ng ﬂ sensitivity of the Ilaglllt?es for the bank holqu
cangr ercent compam s in the sample.  This indicates thd
he' results in Table 2 also, indicate Ahat only the smaller regional bankm(% organizations

the equity values of Chicago bank holding have a significant éxposure to interest rate risk.

Table 2
Risk sensitivities of bank stocks
January 1978 - June 1984

Stock Banking Interest
market industry rate
Intercept risk risk risk R 2 S.E.E.
Money Center Areas (17)
California Banks (5)
oLS 0.0002 0.7423 0.9116 0.0019 0.2215 0.0153
(1.086) (37.435)* (31.200)* (0.286)
Chicago Banks (4)
OLS -0.0001 0.6465 0.7672 -0.0053 0.1663 0.0157
(0.364) (28.374)* (22.848)* (0.693)

New York City Banks (8)
oLS 0.0002 0.8053 1.0899 -0.0030 0.3589 0.0124
(1.807)*"  (63.614)* (58.424)* (0.709)
Other Areas (27)

OLS 0.0002 0.3937 0.3998 -0.0228 0.0677 0.0153
(2.286)** (46.006)* (31.706)* (7.933)*

R 2 is the coefficient of determination corrected for degrees of freedom, S.E.E. is the standard error of estimates, and
the numbers in parentheses below the regression coefficients are the absolute values of the corresponding t-ratios. One
asterisk indicates that the regression coefficient is significantly different from zero at the 1 percent level. Two asterisks
indicate significance at the 5 percent level. Three asterisks indicate significance at the 10 percent level.
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Links between accounting and Table 3

market measures Of risk The im paCt Of finanCiaI ratiOS on
market-based mea_sures of risk sensitivity
Aﬁ rérscussed ahove, commer&ral bankers, (t values in parentheses)

Fhrou ecisions about Uses and sources of Interest
tdsd ete ne ex’fec%ed kretur]n aﬁdI N assrlrt- Market ~ Industry —  rate

clate eve risk for banks’ sharenolders . _ _ _

IS ossr eto t?]f whether lt)ankertst ecrsrtons as B sepital LS o (0w

reflect their accounting statements are .

relate t et In ustr nd Interest rate  “en O™ %y Bhen @S

risks of Y ose t0, test this Standard devintion
Pro 0 tron byr tnsg ose accou trn ratro of after-tax et
able 1toestimate mar t, In USt income-to-asset ratio 51105  -16.3513 2.2129

hntr est rate risk sensi vrtres or our 4 dan (0.254) (0.639)  (1.582)
olamn Com anles. Or eaCh bank ho PuArchased funds 0.8498 51.;12%3* g.gggz*
compa aY raér%value of the accountm ssets (4.193) (5757 (3.658)
datros sca culate averagmg VEr annud Loans 0.9441 16802 0.1014
&a for the 1979- 198 eriod. “The market, Assets (2.827)* (3963  (4.237)*

mae ra'[e Or e C ank Assets (0.968) (0671)  (0.402)

m ames over the err anuar . .

78 gnroug fline 1684 g r?arly retur ereent ©8in (0769  (iaar
b t * The result ofkesttrgn gg the reIatroEshiR " poTes  DrsET 0Sue
etween eacg arket-based ™ measure of ris i i ient is sianif.
sen%tBnty an WEe accountm ratios ar Shoun Rantly Giftrent from zor6 at the & percent jovet o 1 SO
in Tanl ere an Incréase In a financia

ratjo would he expected to inrease risk, that

ratio_should_have ‘a negatrve |mp%ct on ban about bank holding company risk exposure in

sensrtrvrt The coefficient on the Dook g ItF galance sheet data” than In ‘Income Statement

ra{IO has a negative %gr}] Hd Is significan ny ata.  Our results also suggest that re jonal
ferent from zero in both, the market an differences in bank holdrn% companies’ balance
USU{ equations,  The after-tax net mcome sheet composition explain_differences In- the

10-aS3tS var le was positive and  onl
Aty erent rompzero £ mtereg equity market perception of bank risk exposure.

sign
B#aserfaﬁtrras ra{Poaané e Threanser B Conctasions

mfrca\r/r? al\rl)grslhlevretﬁ nstgﬂg aéedset\a}gs 'gﬁ“g’f Our analysis leads, to, four maror conclu
t after-tax net income nar the, loan charge- sions, First, there |sasrgmfrcant but imperfect
0 ﬁtrorr a(statrstrc%l% srgm?rcante ect o correlaltron bket}rveen bal ancefsbhee&datatandfk
nancial market measures of bank equity ris

te seree market-tased Measlres of a bank's Tkt oiferences I relange.of -

SI rvrr}/

ssults reveal the nature and the chased funds, which result in part from di
egree o |mpact that éertam Knancial ratios  ences in local branching Paws have - an
have on hanks’ market- Tﬁtermmed measures of important impact_on the riskiness 'of bank eQ-

rrksensrt vrtiy Ban rIsk Sensitivities Increas uity. This confirms previgus findings that
when ot 0an eliance on Eurc aseﬁ uninsured deﬁosrts are sensitive to barik risk.9

funds rise, or w en r;he hook  capital-to-asset Second, the three money cener areas exhrbrted
10 decfnes Variations m hese three varl- significantly drfferentsensrtrvrtres t0 mar et an
hexpamedasurprrsmqa){ arg roportron Industry sources, of risk. New York %

of the variation in financ kets’ asse? holding companies are more sensrtrve 0 ar et

ments of the rﬁk of bank equity. These results and industry sources of risks than are bank

suggest that there is much more information holding companies in other areas, while
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Chicago banks are significantly Jess sensitive.
Tnlrg,g on?y the equm(?s of %an ’wofdm com-
aHI S, In areas outside of the money Centers
X %lted sensitivity to mtereq;t rate " changes

|
inally, income statement and loan chargg-off
gee en] %e

F

data seem.to provide little information 0
rsk - sensitivit oégan equit veﬂues T‘ns
raises questions a

K

o%t the Use qu]eSE of off-site
monitoring,of banks based on published income
statements.2

1See Avery and Hanweck (1984) for a recent study
of bank failure, and Barth, Brumbaugh, Sauerhaft,
and Wang (1985) for a recent study of thrift-
institutions failures.

2 This view of capital is often referred to as the
“accounting” definition of capital. In contrast, the
“economic™ definition of bank cafltal focuses on
the market value (or net present value) of the bank.
These two definitions yield identical values only if
all assets (including “goodwill” ) and liabilities are
carried on the bank’s balance sheet at their current
market values, In practice, however, many bank
assets, liabilities, and capital account items are
valued on a historical basis rather than at current
market values.

3 Purchased funds are defined as the sum of large
time deposits of $100,000 or more, deposits in for-

eigin offices, federal funds purchased and securities
sold under agreements to repurchase, commercial
paper, and other borrowings with an original ma-
turity of one year or less.

4 For a more detailed discussion of multi-index
market models, see Brewer and Lee (1986).

5The risk-free rate of interest is for a security that
is free of default and interest rate risks.

6 Daily return data came from Automatic Data
Processing (ADP) data tape. A list of those bank
holding companies used in this paper can be ob-
tained from the authors upon request. See Brewer
and Lee (1986) for a list of those bank holding
companies included in the industry index.

NearIBy identical results were obtained using the
Fuller-Battese technique for estimating regression
coefficients when dealing with cross-section time-
series data.

8 An F test was used to determine if the risk sensi-
tivity coefficients in Equation (1) were significantly
different for the three money center areas. The
restricted sum of squares was obtained by pooling
all the observations into one regression. The unre-
stricted sum of squares was obtained by summing
the error sums of squares for the equations pre-
sented in Table 2. The hypothesis that coefficients
are equal for the three money center areas can be
rejected at the .01 level (F42re02= 30.4).

9 See Baer and Brewer (1986).
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