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I. Intreduction

-

According to many observers the recavery pericd béginning in

1975 was~véry-différént”fram“préyiﬁﬁéfrécavériés]in the sense thaﬁ.buéiﬁess
icans at commercial bénks*?emainéﬁ'very~weak;-”Thé"éxisting‘modé18=of. |
business borrowing generally did not predicf the decline in business
loans in 1975. A better forecast of business borrowing would have
enabled bankers to improve profitability by enabllng them to make moré
accurate portfollo decisions. Was this business loan behav1or & rare
event defylng explanatlon, or was this inability to forecast due to
incomplete modeling of business loan behav1or9

In order to assess the cause of this weakness in business

borrow1ng a simple demand and supply model for the business loan market

is exemined after prior studles of business lecan behavior are

discussed in Section II. Based upon this model, equations for the
_change in business borrowing at large commercial panks and for the
change in business borrowing from small commercial banks are esti-

mated and discussed in Sections IV through VI. ;fhé major-results of this
study are that (1) large bank and small bank markets are structurally
dissimilar and thus should not be agcregated {2) superior forecasts for
total;bu51ness.loans can be achieved by forecastlng from large and small

bank equetions; and (3) the model does forecast the weak business loan .

# TFinancial Economist, Federal Reserve Bank of Dallas.
A preliminary versicn of this paper was presented at the Financilal
Management Associatlion Annual Meetings, Minneapolis, Minnesota, October
12-1h, 1978, The author would like to thank an anonymous referee and
Dale K. Osborne for helpful comments and Karen J. Harmeyer for her
efficient research assistance throughout this study. Any remaining'
errors are my sole responsibility.
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_behavior. in 1975, particularly at'the large barks, and tracks the current

period fairly well.

II. Previous Studies of Business Loan Behavior

-

Prior studies of business loan behavior generally fall iﬁto
two categories: demand studies cr demand and supply studies. Feur
recent studies——-those by Harris [6], Goldfeid [5], Hendershott (7], and
the FMP model [1l]~-2re summarized on Table 1. Many studies of busi-
ness loan behavior mention very little, if any, theoretical jﬁstification
for the inclusioﬁ of certain explanatory variables. Thus,:what-is
notable abouﬁ the foﬁr lists of demand explanatory wvariables is their .
diversity. When there is general ag?eement that the veriable should be
ingluded, there isllack of agfeemenﬁ about whether or not the variable
should enter in lével or first difference form. Thé FMP meodel includes
the level of inventories; Hendershott snd Harris include them in first
difference form. When the lagged business loan variable is included,
it is in level form in Goldfeld's study, in first difference form in
Hendershott's study, but is in combinatidn with anothef variable in the
FMP formulation.
| In the case of the interest rate verisble in the.ﬁemand
specifications, the aisagréement_is more compiex. First, thefe is relatively
little agreemenﬁ regarding which rate or rates should be included. The
second issue is whether the chosen rete should enter .in level form, first
difference form, or in deviation {rom ancther rate.. And thirdly, one
of the models converts the interest rate variable into dollar terms,
ﬁhereas_the other modéls use percentage terms.
The suppiy specifications contained in the Hendershott. and

FMP models also display diversity.- The only varisble upeon which both



e b
Table 1

Previous Studies' Explanstory Variables for
the Change in Business Loans

Demand Studies

Harris (1976)

ABook value of business inventories *
ABusiness fixed investment

A{Prime rate—-commercial paper rate)
ACash flow

Goldfeld (10969)

Business loans lagged ones pericd
Prime rate

Treasury bill rate _
Quarterly dividend payments
Business sales

Time depesits lagged one period

Demand and Supply Studies

»

Hendershott Model (1968)

Demand

ABook walue of business inventories
ACommercial loan rate

ABusiness loans lagged one period

Supply (variables determining 4 commercial loan rate)
.Corporate Aaa rate

Mopetary base

ABusiness loans lagged one period

Commercial loan rate lagged one period

FMP Model (19690}

Demand

Business iaventories

Inventory adjustment factor

Expenditures on producers’ durables

Expenditures on non-residential structures

GNP minus total investment (current and lagged) ,

(Treasury bill rate -- commercial loan rate) {ATotal business product )
(Corporate Asa rate —— commercial lcan rate) (ATotal business product )
(Amount of total investment adjusted for the iaventory valuation

adjustment -—- ABusiness loans), lagged cne period

Supply (variables determining commercial loen rate)

Commercial and industrisl loans/demand plus time deposits
Corporate bond rate

AFederal Reserve discount rate
Commercial paper rate, current and lagged one through five periods

The symbol 4 stands for "change in'".
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models agree is thet the corporate long-term bond rate should be in-
cluded. It is the only interest rate in Bendershott's formulatiqn,
whereas the FMP model includes three different interest rates. The
quantity constraint variable is the menetary base in Hendershott's
model end is the ratio of buSiness loans to the sum of demarnd aﬁd time
deposits in the FMP model.

In 1976, Harris reestimated Goldféld and Hendershott's models.
With these reestimations of Goldfeld and Hendershott, his own medel, and
simulations of the FMP model, Herris generaled forecasts of 1975 business
loen behav1or. The Goldfeld Hendershott, and FMP modeIs underpredlcted
the 1975 decline by $24 billion, $7 billion, and $8 billion with root-
meen-square-errors of 6.56, 2.35, and 2.41, réspectiﬁely.  Harris over-
predicted the deeline by $.5 billion with e roct-mean-squere-error of
1.09. Depending upon the particular data base update utilized, reEStimétions

the Harris model raised the root—mean—sguare-error te as much as'l.63,'

Only the Barris demand medel captured to any extent the extrs- a
ordinary loan weakness in 1975. Harris' major conclusion about this
period was that business loans were weak becsuse of the lack in strength
of inventory spending and becausé_there was an exceptional recovery in
businesg cash flows. Howe?er, these conclusions about the period are
suspect for two major reasons. ?irst, supply varisblesg played'no role
in Harr;s' model and thus were not causative factors. Second, the de-
mand specification is not theoretically correct. The businéss fixed
investment variable entered the equation in first difference form, whereas

it should have entered in level form as shown in the next section.l/ .

1/ One could also question the formulation of the interest rate variable
if one makes the usual assumption that prices eguate demand and supply,
rather than the assumption that demand and sunply will be equal st some .
partlcular gap between tTwo prlces .



ITI. The Business Loan Market

In order to understand the business;loan market, an exam-
ination of the portfoiios of the partieipants is necessary. Although -
commercial banks and nonfinesncisl businesses have very complex balance
sheets, only simple representations are nsed as the basis for thié study.

Table 2 contains & concise sumpary of the model as well as an abbreviation

key.

Konfinancial business firms ean be charactefized as_fihancing
positions in cash (CSHF), inventories (INV), and/or fixed_#aﬁ%ﬁal.(dﬂP)
by means of loans from commercial banks (BL),.other liabilitié; which
can be short-or long-term {OL) and net worth (nW}. The balance sheet

contraint for these firms is {Table 2, Equation k)

NWF = CSHF + INV + CAP - BL - OL.

Assﬁme that ata given point in time the amounts of fixed capital (CAP) and

invéntories (INV) the firm has are known to it, as well as the volume of

net worth (NWF). Given these three guantities, the level of bank loans
demanded by the business firms (BLd, Table-2, Equation 1) depends upon
the interést rate cﬁaréed by banks {the prime rate, rp) and the interest rates
on other short- and.long—term ligbilities firms can issue (the commercial
paper rate, rcp’ and the long-term-bond_rate, rAaé)'g! The quantity of
‘business loans demanded from banks varies inversely with the prime réte.
However, the demand for business loans varies positiﬁeiy'with interest
rates on other types of lisbilities, the level of busiﬁess inventories and
the level of fixed capital. It varies negatively with net worth.

The iast variable which is presumed to affect fhe current level -

of business loan demand is the past loan level, Brtul‘ The reason Tor

2/ The level of cash held by the firms is determicved as a residual once
the other factors on the Balance sheet are known.
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Table 2

A Simple Model of Business Loan Determination

Model

(1) :d(r s T

p> Tep® TAaa, TNV, CAP, MW, BL_ .); &), dg < o
k dys dg, Ay, dg, 47 > 0
(2) BL® = s(rP, rq, RAM, TLI, BL, )5 S5, Sq < O

815 8> S5 > ©

o
()
]

(3) Brd = B8 = 3L

F

(k) p = CSHp + INV + CAP - BL

{5} FWy = CSHy + R+ L+ I - DL °

(6) ACAP = BFI . | | o .

]

(7) ANW,, = CF

Model Solution for BL‘

Level Form:

{(8) BL = f(re , T

m T =
o Thga» Ty RAM, TLI, TNV, CAP, W, BL

t-l)
First Difference Form:

{9) ABL = g(ﬁrcp, AT, > ATp, ARAM, ATLI, AINV, BFI, C¥, ABL, , , Constant)

T’
Model Key
BrFI Business fixed investment
CAP Capital
CF Cash flow

CSHB Commercial bank cash

CSHF Nonfinancial business cash
Deposit liabilities

I Securities

INV Inventory investments

L Potal Loans

NWB Commercial bank net worth

NW? Nonflnanulal bu51ness net worth
OL Other Llabllltles

RAM Reserve Adjustment Magnztude
T . Corporale Aza rate

Aaa

rp Prime rate

r, Treasury 3- to 6~ month bill rate
Tep L- to 6-month commercisl paper rate

TLT Total loans and investments, L + I
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including this variable is the.existence of the bank-customer relationship,
which was introduced to the literature by Donald R. Hodgman [10]. The re—
lationship has been extensively discusszsed and tested for loah demand by
J. H. Wood [13]. The existence of the bank—custoﬁer relationship means
that business firms may borrow more today, other factorslequal, in order
to assure themselves of future loan availability. In other words, current
loan demand depends on expected future loan levelé. .Fhrthermore, if future
loan levels are a function of the past loan level, then BLt—l is an ex-
pianatory variable in the demand equaﬁiqn;§/

Turhing to the banking sectér, banks can be cheracterized ms
inancing positions in ecash (CSHB), féquired reserves, (K}, loans (L),
end securities (I) by means of deposit lisbilities (DL) and net worth
(NWB). The balance sheet constraint for'thé cormerecial banké is (Table 2,
Equation 5)

NWB = CSHB + R+ L+ T~ DL.

The banking system is assumed to have decided initially how many deposit
liabilitiés it desires by the setting of interest rates and/or fees gn the
deposits to attract thé funds. After subtracting required reserves (R)
from the deposit liabilities (DL) and adding to that result the current
amount of net worth (NWB), the-banks are assumed to allocaté their "dis-

posable assets” between securities (I) end loans (L) based on alterpative

3/ By including only one lagged loan level the implicit assumption being
made is that the information content of prior periods is impounded in
BL%_ » BSome of the prior empirical models of business loan behavior
&xclnding Wood)} assumed the existence of partial adjustment and thus
g2 lagged business loan varisble appeared in the estimated equation.
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ratés of retufn on each.l/ Since the volume of excess cash is small fbr_
the whole system, the "disposable assets" (or the portfolio constraint
variable, TLI} can be measured either as the sﬁﬁ of deposit liabilifies
plus net worth less reserves or as total ioans and securities. An in-
crease in the size of this portfolio constraint variasble will increase

holdings of both loans and securities.5/

Given the portfolio constraint varisble, the amouﬁt of funds
allécated by cgmmercial banks to business loans(BLS, Tsble 2, Equation 2)
is determined by what the banké can charge on the loans (the prime raté,
rb) and what tﬁe banks could earn on security investment; (fepresenteq
by the Treasury bill interest rate, rT). Whern the prime rate increaées
énd other factors remsin the same, banks will increase the quantity of
business loans supplied. When the Treasury bill rate increases; banks
will decrease the supply of business loans becsuse of the more gttractive
return on élternative investménts.

The benks' allocetion of total earning assets between busi-
ness loans aed other investments also~qepends on bank liquidity, which ig
affected tw~pclicy'detérminéd reserve ;éqpirements‘ For ex;mplé, a bank
facing = 5-pefcent reserve requirement would hold 5 cenés in required
reserves against $1 of deposits; if the $l_dePcsit waé withdravﬁ; the
bark would have to liguidate 9% cents of earning assets. A bank with

& l5-percent reserve requirement would hold 15 cents in required re-

4/ "Disposable Assets”" is a term used by Willism C. Braipsrd and Janmes
~  Tobin f2]. Brainard and Tobin meke allowances for possible differ-
ences in the effect of time deposits and demand deposits on loan
supply in their theoretical model. This complication is ignore@
here. The volume of cash is determined once 811 the other magni-
tudes are known; thus, the balance sheet constraint is satisfied._

5/ If the bank finances an increase in business loan demand by selling
more liabilities then BL and TLY are simultaneously determined. The
simultaneity problem is discussed in the next ‘section.



serves and would need to liguidate only 85 cents of such assets. .Thus,
when reserve requirements are low, it behoovesgs the banks to be invested
more)heavily in Securities than loans because of the relaiive liquidity
of securities. The higher the reserve requirement, the less need there
is for liquidity and the greater loang should be relative to securitieg,
all other factors equal. |

A variable-used previously in studies of the money supply
process to measure the effecté on reserves of changes in reqﬁired feserves
is the reserve adjustment magnitude, or RAM.Q] The reserve-adggstment
magnitude translates changes in reserve.requirements relative to a
base period into dollars of reserves freed up or absorbed. An inerease
in reserve requirements reduces RAM and, thus, should lezad to an
increase in business loans relative to securities because the total
earning asset portfelio can be less liquid.zf

Finally, the lagged level of business loansg (BLt—l) will
affect the'eurrent level of business loans supplied by banks, due to
the existence of the bank-customer relatidnship. If all other factors

are constant, hanks may expand more loans today than they would otherwise

6/ RAM is discussed in detdil by Leonall C. Anderser and Jerry L.
Jordan [1] and by Albert E. Burger and Robert H. Rasche {3]. RAM
was originally calculated so that & comprehensive variable could be
constructed to measure the total impact of Federal Reserve policy
on the monetary aeggregates. The monetary base, which incliudes RAM,
would then reflect the extent of open market operation, borrowing at
the discount window, and reserve requirement changes.

7/ 1In a simplified model, RAM, = (r -r, ) D, ,, where r_is the reguired

- s L0t TEe . .
reserve ratic in the base period, r, is the required reserve ratio
in the current period, and D is the level of deposits two pericds

ago. Recause the model for BuSiness loans is estimated in first-
difference form, the first difference of RAM is used in the estimated
model. The change in RAM captures the dollar amount of reserves
freed or absorbed by concurrent changes in reserve reguirements, ad-
Justed for shifts in deposits among banks. :
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do, in order to assure future loan business. Future loan volume is un-

known, but is assumed to be related to past losn volume (BL, ;). The
relation between last period's loan levels and today's loan levels is
assumed positive.

The quantity of business loans at any point in time is such
that the amount supplied equals the amount demanded (Téble'2,_Eguation
3). The equilibrium quantity is obtained from the simultaneous-solutién
of Equations (1) through (3), which.yields Equation (6). Model Eguation
(6) cannot be estimated as it is because there are neo accurate measurés
of the fixed capital stock (CAP) or the net worth (WW) of nonfinancial
businesses. However, business fixed investment (BFI) measures the
addition to capital stock each period, and an indication of the addition
to net worth each period is undistributed corporate profifs (cF).8/ As
a result, the equation was estimated in first-difference form, as re-

presented in Eguation (7).

IvV. Estimaﬁion ¢f the Model

The nmodel's equation.for the change in business lcoans was
estimated for a1l commercial banks, for large commercial banks {(the
~ weekly reporting banks), and for small commercisl benks (all baiks

excluding the weekly reporting banks)., [Table 3} The equations were

§/ The CF variable is undistributed corporate profits plus the inventory

valuation sdjustment and depreciation. There exists the possibility of
measurement error in the business loan series due to judgments regarding
loan classification. Consequently, a constant should be and was added
for econometric reasons. For a discussion of these problems, see Robert
S. Pindyck and Daniel L. Rubinfeld [12, pp. 128-129]. |
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Table 3
BUSIKESS LOAW EQUATION
Explsnatory Varieble : _ . Estimates )
' : ALY - Large Small
Banks Banks . Banks
Constant (C) .128 .097 -.381
' (.21) (.19) (-2.13)
Change in: .
Commercial paper rate (Arc } .932 1.232 -.063
, - P | | (2.51) . (4.00) (-.59)
Long-term corporate bond rate (ArA ) .003 -.hos ~.131
| as (.003) (-.69) (-.54)
Reserve adjustment magnitude {ARAM) .588 LTLT -.112
- {2.04) {2.80) (-1.2%)
Treasury bill rate (ArT) _ -.1h1 -.311 .151
(-.30) (=.T4%) {.95)
Total loans and investments at 211. banks (ATLIA} .182
- | (5.79) - o
Total loans and investments at large banks (ATLIL) .178 -
' - {4.52} -
Total loans and investments at small benks {(ATLIS) .065
- - - (3.85)
Inventories {AINV) _ 438 .339 .053
(3.85) (3.29) {1.74)
‘Business fixed investment (BFI) -.006 -.001 .011
Corporate cash flow {CF)* . .002 -.003 -.008
: (.08) {-.15) {-1.05)
- Lagged change in: . : '
| Business loans at all banks’(ﬂBLAt 1.) _ 215 = -
. . - _ (2.19)
Business loans at Iarge banks (ﬁBLLt l) : -228 —
. o - - (2.58)
Business loans at small banks {(ARLS ) L -.162
R® Adjusted _ . _ ' .866 .836 811
D-W (Durbin-Watson autocorrelation test statistic) ©1.999 1.83h4 1.982
SE (standard error of the regression) | .843 -T58 .258

¥ Undistributed corpdrate profits plus the inventory valuation adjustment and depregiatic

NOTE: Equations estimated for 1960ITT through 19T4IV . .
Figures in parentheses are t-statistics of the regression coefficients.
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estimated from 1960ITT-1974IV; 1960III represents the beginning of the _
period for which bank data disaggregated by size is available and 197UIV
is the last data point before the seemingly unusudl business loan
behé&ior began. All of thé.éégressioﬁs are significant as measﬁfed br
the F statistic.

In regressions with a lagged dependent varisble the estiﬁators :
will be consistent only if the disturbance terms are not serially correlsted.
Though the Durbin-Watson statistices {D-W) are close to 2.0, these statistics .
for regressions with a lagged dependent variable may be.bigse§ indieces 6f
autocorrelation. Howe%er, Durbin (h) has proéosed the h—statisfic to
test for serial correlation ﬁhen one laggéd dependent_variable is preéent.
If h > 1.645, then the hypothesis of zero autocorrelation can be rejected
at the 5 percent level. The calculated h-statistics for all bank and largé
bank equatioﬁs were .056 and 845, respectively.9/ Consequently, the
hypothesis of zero autocorrelation cannot be rejected.

Prior business loan studies have aggregéted small and large bark
business loan markets, without examining whether or not this aggregation’
is appropriate, Zellner [14] proposed a method for tésting thé _'
hypothesis of no aggregation bias. Let us assume there exist two bank

business loan markets which can be represented as follows:

(1) ABLL_ = Bg + B, (sv) + B,ATLIL + B

3éBLLt_l, and'

li

ABLS where

(2) BLS, b1

ao + altsv) + o ATLIS + ag

- 2/ The h-statistic for the small bank equation was undefined and in such
cases an alternative test suggested by Durbin (h; p.420) was applied.
The error term from the small bank equation was regressed on the
lagged error term and the explanatory variables Jlisted on Table 3.
Since the coefficient on the lagged error term was not significantly
different from zero, the hypothesis of zerc avtocorrelation could not
be reJected.
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Bl(SV) and'al(SV) can be thought of as representing a vector of coefficients
and explenatory variables; the explenatory variables (8V) are the same vari-

ables for both kets. i = AT = 4 NE ;
: markets. Letting W) = ATLIL/ATLIA, W, = ABLL, ./ 8BLA, 1,

and adding (1) and (2) yields

(3) #BLA = (Bg+ ag) + (B + o) (8V) + Bow,ATLIA + ap(1-W; JATLIA

+ BaWoABLAy 5 + ag(1-W,)ABLA; ;. or

H]

(k) sBLA = (Bt &bi + (8, + @y} (SV) + o, ATLIA +_(ﬁé - dz)aTLIL +

o 8BLA, o + (Bg - aé)ABiL£_l.
Eqﬁation (hi'waS'éstimated where the SV variables.vere Aicp’ ArAaa; At
AINV, BFI, and CF, as defined on Table 3. |
Thé hypothesis being tested is that there is no aggregation 51&5;
that is, 82 = 05 and'83 = 33. If the estimated coefficients on ATLIL and
ﬂﬁLLt_l are jointly significantly different from zero, then disaggregation
is appropriate. The equation was estimated over the periocd lQGOIII—lQThiV.
The coefficient of ATLIL was positive with & t-statistic of 1.1k, and the
coeffiéient of ABLL, , was positive with a t-statistie of h.2lL. The R- was
.9216 (with an adjusted R2 of .9029). An F-test conducted on the hypothesis
that both coefficients equaied zero resulted in the rejection of the
hypothesis.
| To test the stability of this result, the eéﬁation was
estimated over sample pegiods extended by one yeesr at a time. The
significance of ABLLt_1 feli while the significanée of hTLIL'grew‘
In summery, disaggregation of the aggregate business loan market yields

more information than the aggregste eguation for business loan behavior.
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If s bank responds in the eurrent period to an increase in
business loan demand by selling more liabilities éontrary to the
assumption made to this point, a portion of the portfolio constraint
va?iablé becomes endogenous.. If this were true for all banks, we could
not be sure whether an increase in the aggregate portfolio consfraint
variable led to an incréase in business loans or %ice vefsa. - However,
deposit liabilities and, thus, total earning assets for the whole banking
system are importantly constrained by the total amount of reserve money -
supplied by the Federal Reserve System(lgj That the assumption of an |
eXogenous poftfolio constraint variable {ATLI} is a reasonable assumption
has been confirmed by the two-stage least-squares estimates.11/ The
two—stage estimates do not zlter any of the major conelugions of the

paper.

V. A Comparison of Large and Small Bank Business Loan Markets

A few interesting differences and similarities between
small and large bank bﬁsiness loan markets can be noted by comparing
the cogfficient esﬁimates in Table 3. Generally, the coefficient
estimetes have the positive or negative signs econcmists would expect

given the prior behavioral assumptions. Despite probléms_of a

10/ The problem of simultaneous-equation bias in the ordinary least-
- squares estimation used here would remain if the Federal Reserve
tended to supply or withdraw reserves auntomatically in response
to variations in bank loan demand. Since the Trading Desk of the
Federal Reserve follows an interest rate target between the monthly
meetings of the Federal Open Market Committee, this could be a pro-
blem for data covering relatively short periods. But over the
quarterly intervals used in this study there is often substential
movement in short-term interest rates, so total earning assets of
banks can still be considered exogenocus.

11/ Two-stage estimates are;provided in the appendix.
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coliinearity among the variebles (which reduces t-statistics), meny of
the explenstory variables are still significent.

At the large benks, for example, an increase in the commercial
paper. rate (ﬁrcp) of one percentage point will increase business loans

by $1.232 billion {as the alternative means of financing becomes more

expensive}. If either inventories (AINV) or.total }oans and investments
(APLIL) increase by $1 billion, business loans increase by $.3b and $.18
billion, respectively. Despite the view of éome large banks that their
businéss loans increase when business fixed investment (BFI) rises, these
'resulﬁs.do not indicate this.l2/ Contrary fo thé Harris study; the re-
sults dc not indic;te a significant impact of cash flows on the change
in business loans. -And finally, the combined lagged adjustment of large
.~ banks and their customers results in & significantly positive lagged
effect of last period's changg in Ppusiness loané on this period's change
in business loans. A $1 billion increase in business loans last period
will increase this pericd's business loans by about one quarter of a

Pillion dollars.
The results for smell banks are similar with respect to.

sign, but thé magnitudes of the coefficients are much differemt. Mul-
ticoellinesrity among the interest rates-(two-short-term and cne long-
term) sppears to be more oé a problem in the small benk equation esti-
mates; none of the interest rates have coefficients significantly dif-
ferent from zero. As with large bhanks, a ﬁillion dollar inerease in

either inventories or total loans and investments incresses basiness

loans significéntly by $.05 pillion or $.07 billion, respectively.

12/ gSee Herman [B). The ARAM variable in the large bank equation was

- unexpectedly positive and significant, while the Ar variable
was unexpectedly negative. Due to the collinearity between the two
series, it is possible that the ARAM variable is simply capturing
the effect attributable to ﬁrAaa and, moreover, to ﬂrcp_
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Unlike the large bank regression, (1) 'r.isi_ﬁg‘leﬁ'él's of business fixed in-
vestment add to the current change iﬁ business loans, (2) increasing
cash flows measuraﬁly depress borrowing at small banks (the t level
is more negative, but still not significant) and (3) the lagged effect
of the past periocd's éhange in buéiness lﬁans does not significantly -
alfect the current change in business loans.-

The lagged change in business loans coefficient can dbe
interpreted as a measure of the importance of the bank-customer rela-
tionship in the small and large bank'markets.i The insignificant
qbefficient on &BLS_{:_l does make sense if it is true thgg inéihe smal;
bank markets firms do not have much choice as %o vhere to bank{ and
the banks do not_ha?e muchk competition. In the large bank market,
there may be relatively more competition among bankers and more of the

‘large bank customers may hdve alternative finencing optioﬁs; as a resuif,
the ﬁank—customer relationship may become more.significant-as a tool |

for maintaining the banks' market shares.13/

VI. Forecasting Business Loans

Besides the fact that multicollinearity among many of the
explanatory va;iables did mean that some coefficients were pﬁexpect-.
edly insignificant (for example, the cash flow variable), colliﬁeafit&
causes the estimates of the coefficients to change dramatically when

sample periods are updated and when dats are revised. One or more

12/ Tne insignificant coefficient on the lagged change in small bank
business loans remained robust for sample pericd endpoints ranging
from 1970-19TTI. When the 19T7II-1978I data was added, the co-
efficient became significant snd positive. Because the small bapk
equation is unstable in this period, more data is needed before this
new result can be wviewed as accurate.
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varisbles could be eliminated to reduce collinearity; this would also
reduce the number of variables which would have to be Iorécast beféré_
a business loan prediction could be generated. However, eliminating
varisbles does result in specificetion error. To warrant confidence
in the coefficient estimetes and the predictions ‘based on them, any
' specification that cmits veriables should predict outside the sample
period gt least as well as the whole model. Otherwise, the specifica-
tion error introduced would be too costly for the gain in coefficient
s£abilify. |

TIn fact, some of the specifications of the model *that
omittéd some.interast raté and/or RAM variasbles did predict lgTSIbetterl
than the whole modél estimated through 19?hiv, as judged by the foot—
mean-squere-error statistic. From the alternative specifications.of.
Ithe model_est}mated with data available in June 1978, the following
“specifications for lerge and small Danks (which_subseqneptly will be
called the restricted model equations) minimized the r-m-s-e for 1975:

{z) ABLL

n

£+ (C, &y, ., 8rg, ATLIL, ATNV, BFI, CF, ABLL_ ,)
and '
{(v) aBLS

g' (C, Ar Ar., ARAM, ATLIS, AINV, BFI, CF, ABLS

Ana? T? t—l)'

1/
The equation for large banks (a) excludes ARAM .and &rcp from the theo- |

retical model; only Arc is removed from the small bank equation {(b).

b

Tables 4 and 5 contain the root-mean-square-errors of various predic-

tion periods for the theoretical model and the restricted model, re—

spectively.

14/ The coefficient estimates are presented in Hicks [9, p- 15). The Arg
variable was used instead of Ar, . in the small bank regressions
because Ar probably proxies %ﬁe long-term borrowing costs of
small bank” customers better than Ar . However, because of the
statistical tests conducted on the #o2el in this peper, it was
necessary to use Arﬁaa instead of the ﬂrBaa variable.



Root-Mean-Square-Error Statistics For the

Theoretical Model over ternative Prediction Periods
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TABLE

iy

Zstimation Period Predicetion Pericd Aggregate Large Small Diéaggregat

’ ‘A1l Banks Banks Banks  ——All Banks
1960ITI-19741IV 19751-1975IV 2.563 1.975 .5k8 2. hok
1960ITI-19TLTY 1975I-1976TV 3.116 2.465 .6L8 3.012"
1960TIT-1974TV 1975I-19781 2,511 2,054 .966 2.436
1960ITI-1975IV 19761-19781 2.348 1.651 1.228 2.317
1960ITI-1976IV 1977I-19781 2,192 . 1.160 | 1.528 2.226
1960ITI-1977IV 19781 1,878 1.827 276 1.550

*

The disaggregate all bank r.m.s.e. statistics are generated from £he,errors of the
irndividual large and small bank equations. :

TABLE 5

Root-Mean-Square-Error Statisties For the

Restricted Mcodel over Alternative Prediction Periods

Perdiction Pefiod

Estimation Pericd Large " Small Disaggregate
Banks Banks —=A11 Banks
1960IIT-19TLIV 1975I-1975IV 1.038 .556 - 1.k80
1960ITI-197LIV 1975119761V 1.740 660 2.165
1960ITT-197LIV 1975I-19781 1.465 .953 1.926
1960III-1975IV 19761-19781 1.629 1.218 2.243
1960TII-1976IV . 197TI-19781 1.055 1.519 2.061
1960111-19?TIVI 19781 1.656 L2Th 1.382

¥ The disaggregate all banks r.m.s.e.
of the individusl large and small bank eguations.

statistiecs are generated from the errors
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No matter what specification was examined over the period of
1960TII-1974IV, a superior total forecast for 1975 was slways made by
forecasting the small snd large bank components and then adding them
together. For example; this result may be observed from the first line’
of Table 4. When the theoretical model was estimated over estimation
periods ending later than 1974IV and for longer prediction periods, the
predictions for total business loans made from the disaggregated small

.and large bank equations were generally better then aggregate predictions.
Only in one period was the aggregate prediction belter tban;the dis- |
aggregated predictioné and this cccurred when the eguation for small
banks was unstable and thus could not be conéidered reliable.15/

The total business loan root-mean-square-error statistics
improve dramatically from $2.56 billion for the aggregaté bank theore-

" ticel model im 1975, to $1.48 billion for the restricted disaggregate.
predictions.” The r-m-s-e statistics for 1975 generated from prior
demand and supply studiés were in the 2.4 range.

The model does predict the decline in total business locans in
1975 better than prior models.16/ (Chart 1) Most of the weskness in
1975 occurred at the large banks, while changes in small bank business
loans remained stable. TIn 1976 and lQTT large bank predictions were

good in the sense of not missing consistentl in the same direction.
_ g

On the other hand, the changes in small bank business loans in 1977

15/ See Hicks [9, p;16—17].

16{ The predictions were generated from the restrlcted model estimated
from 1960TII-19TLIV,
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. were consistently underestimated. Structural etability tests presented
elsewhere indicate relatively more structural instability in the current
time period for the small bank business loan market than for the large
bank market.;zj While the restricted mgdel does a better job than prior
models in.predicting the change in total business loans, the error does
remain approximately h9 percent of the average euarterly change in
business loans in the 1970's (and declines to 36 percent when 1975I-19761T

is excluded from the period).

VIT. Conclusion

Understanding changes in business lcoan behavior has preven to
be a very difficult task. In the case of the business loan merket, aggre-~
gation of small and large bank markets is not statistically appropriate.
Glven that large end small bank business loan eguations should be disaggre~
gated, the equation estimates provide intefesting similarities as well as
dissimilarities. One of the most interesting results is that last quarter's
change.in business loans in_the small bank market provides no significant
information sbout today's change in business losns, contrary to the results
for the large bank business loan market.

Recognizing thefstruetural diversity between large and small
markets, as well as modeling both demand and supply sides of the market,
rather dramatically increases the explanatory and predictive power of
the model over alternative formulations. Estimated through 1974, the model
predicts the decline in total business loans, as well as the relative weake
ness in the large bank loan market. To the extent the model increases the
abllity of bankers to predict business loan behavior, bankers will 5e able

to improve profitability by making more accurate portfolio deeisions}_

17/ Hieks [9, p. 17-18].
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CEART 1. Actual Versus Predicted Changes in Business Loang
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*Reclassification of loans as of Msrch 31, 1976, lowered the change
in business loans by $1.2 billion in 1976-Q2.

NOTE: Predictions generated from model estimates for 1960-Q3
through 197h-Qlk.

SQURCES: Federal Reserve Bank of St. Louis.
’ Federal Reserve Bank of Dellas.
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APPENDIX

The model of business loan behavior presented here is only part
of the financisl gector and actually should be eﬁbedded in & genersl egqui-
librium model of interest rates and ocutput. The predetermined variables
of that complete model would be the explanatory variables in the first
stage of a two stage estimating process. A complete general éqnilibrium
model was not specified; however, the first stage which was estimated

- {A.1 below) was chosen to be amenable to most economists.

(A1) ATLI = o, + o. AMBASE + o

ot o SAGOV,

where ATLI represents either ATLIL or ATLIS; AMBASE is the change in the
nominal monetary base; and, AGOV is the change in nominal total government
purchases of goods and services. All of the series were seasonally adjusted.
The estimation period was 19€0ITI through 19TLIV.

The second stage estimates are presented in Table A.l. From a

comparison of Table 3 and Table A.l problems of simultaneity do not appear

. o
_Bevere. v -



Table A1

BUSINESS LOAN EQUATION - Second Stage Estimates 1960IIT-19TLIV

Estimates
Expleratory Variable :
’ Lerge Small
Benks Banks -
" Constant {C) : ' .301 -.37Th
Cheng A{.4 -1,
e in: (A7) (-1 83)_.
Cocmercisl paper rate (Ar ) 1.783 L1110
| e’ Gy Loy
Long-term corporate bond rate (&rm) : -1.109 ( iig?
: (~-1.h2) . =L. :
- Reserve sdjustment magnitude (ARAM) : GE? : ;ég])_
2.3 CoA=L.

: - -.696 -~ -.03k
Treaswry bill rate (brT) A (209
Totel loens and imvesiments et large banks (4TLIL) (2-EB§ o

. . . 5 . . e
‘Totzl loans end investments &t smell benks {ATLIS) : ( -02?
-— 2.0
Inventories (AINV) (2.353? (-02?
. . -90)
‘Business fixed investment {BFI) _ - - t"?i? (2-$§§
Corporete cash flow (CF)* ({l)% ( II{L)’S?
Legged change in:
| | | 28
Business loans at large banks (QBLLt_l) ‘ (2.58) e
: : -.078
Business lpans at small banks (bBI‘St;-l) | - (—. h:rr)
.2 .825 . .808
& Admsted 792 773
D-W (Durbin-~Watson sutocorreistion test statistic) 1.928 R, '
SE  {standard error of the regression) ' 853 o8in

*Undistributed corporate profits plus the inventory valuation adjustment and depreciation.

YCOTE: Egquations estimated for 1960ITT through 19TMIV.
Pigures in parentheses are t-statistics of the regression coefficients.





