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INTRODUCT T ON

Bamk mesfders have been receiving considerable attention
gdue to their Pigh rate of occurrence thyoughoot the [980s.
Iv fFact, sinced 1980z, more mergers have btaken place in
banmking tharm iv any other industry. This is due in part to
the internsified competition within the industry which
resulted Ffrom barking derepgulations begun in the 1970s.
There has alsd been growivg competiticon From mosbEnk
fimancial institutions. This imcreased competitiverness has
caused mamy bhanks to Fail.

The FDIC (Federal Deposit Inswance Corporation) ds in
charpe of the disposition of failed banks amd will usually
try too arrange a mevper betweesn a failed bank and another
bavik. Of course, the FRDIC is best krnown for its deposit
ingwranee, insuwlating depositors of ap to $100, 000 peyr
account From the failwe risk of their bank. The FDIC charpes
bath explicit (1712 of one percernt of bank?s total domestic
deposits are paid into the FRIC inswance fund) and implicit
rates (repulatice) Ffor this inswrance. However, due to the
protectice the FDIC of fers member bDanke, they have an
incentive to use excessive amounts of debt. Stephen Buser,
Andrew Chern, and Edward Kane 131 {(hereafter BCOK) studied the
FDIC s pricing structwre adeguacy. They argue that the
excessive debt levels, o finarcial leverage, employed by
banks explains the rneed for repulatory disencentives ta bank

risk-balking  and that the existence of such a need is a



main aspect of the controversy over bank capital levels.
Fimancial leverage has been Ffousd to be & significanmt

determinant iv the pricing of bank acguisiticnszl. This
project will foous o amalyzing how fimancial leverane
affects the value of a bawnk. T wtudy this empirvical
ralationship, variouws fimancial, economic, and market data
were obtained fooro 217 bank mergers occcowsving in 1985, The
variakles were bthen entered into a statistical regression
mecte L. T dsolate the effect of leverage on price/book
vatio, these obher variables were held constant.

This study will first review the financial theories

relavant too o amalysis. Mext, variables used in the stady

will be explained, as well as the statistical model selection,

its characteristics, and the repression eqguabtiom. The
statistical hypothesis to be tested is stated along with it
implications. This is followed by & discussion of the
results of the statistical model. Firally, the study will

bver summarized and conclusions deawn.



RELEVANT THEQRY

Relevarnt to this study is Modiglianmi and Miller's
{(hereafteyr MM theory of the Firm L3 pp.2877. Whew M
incoerporated taxes dnto their ro-tax model, they showed
that a firm?’s value increases as they increase theiy debt.
Their tax model can be weittern as Ffollows:

Y = W 4 T (1)
L L L.

where YV ds the eguilibb-iuam valuwe of the levered Fivrm

1
{positive debt), V ds is the eguilibvdiam i the Firm were
U
urnlevered (no debt), T iz the tax rate and B is the

L.
eguilibrium value of the levered firm?s bonds.

M1l ivcome that s wsed to pay interest is not taxed,
while imcome that is godinmg o equity is taxed. This tax
advaﬁtage of debt reswlts in & higher value for & levered
Fivm. M very high debt-equity ratic would capitalize oo
this tax advarntage and would therefore seem aoptimal. T
understand why firms do oot wtilize such high debt-equity
ratios in reality, one must Fivst examine the assumptions
e dwd MM theory.

PM? w mairn assumptions is that of perfect markets
L3 pp.E8%9-2907. This mearns that there are no transaction
costes and that Ffivms and individuals can borrow and lend at
the rate of interest. These assumpticrms do not hold in
reality. I reality, firms are subject to Firnancial

distress costs, the most extreme case is that of bamkruptoy.



As a Firm increases its borrowings it &alsc incurs
Migher debt payments. THis rise im deblt costs im Luren
ivereases their probability of going bankrupt. This can be
ahown as Fol lows:s

Vo= Y e TR~ BO (i)

U U L.
where the increasing probability of bankruptoy increases the
expected bamkruptoy costs (BC) and thereby reduces the value
oof iwmereasing debt.

Barmkruptoy costs are the costs assooiated with
declaring the firm imsclvent and bhaving it taken over by its
creditors, wsually to distribute the assets among
themselves, The larpgest costs are the accownting and legal
Fees resulting from the transaction. Financial distress
costa, of which bankruptoey costs are a subset, are defined
as added costs incowsred whern a fivm’e difficulty in meetinpg
its abligations to oreditors causes it to change its
cperating oo external Ffinancing activities [3 pp. 374-3730.
Fimancial distress costes also include increased prodoaction
ard Fimancing costs, deoreased sales, and foregone o delayed
imvestments. It is these financial distress costs which
Melp explain why firms are not indi fferenmt to their levels
oo debt.

But what if debt holders were insulated fraom the threat
of Bankeuptoy?  The Firm would then utilize high levels of
gdebt to incorease its value. Due to FDIC insurance o
deposit acoouwnts of ap bo $100, 000, hanke can insulate

depositors from Failuwre wisk, In thisg repgard, Buser, Cher,



arnd Kane (BCH) arpue that, since deposit inswrance is
underpriced, barnbs hgve an dncentive to use excessive
amoiints of debt, or finamcial leverage.

The FDIC does charge "explicit” premiums ~ a rebatable
fraction equal to 1y of one percent of a bank’s total domestio
deposits that must he paid into the FDIC irnswrance fund.
However, BOM contend that mot only are these explicit
premiums below the Fair market price of deposit inswrance,
but that this underpricing is deliberate. The explicit
peemi s are priced helow the market value of the inswance
to encourane state chartered banks to become member banks of
the FDIEC, givirg the FDIC repgulatory contral over them.

Dug to this widerpricing, there needs to be some way to
discouwrage excessive risk-taking by client banks. The
FDIC could either imerease (o restruactuwre) the explicit
premiums or could employ an active regulatory policy. They
divy, iwm Fact, utilize the latter function in the form of
Lhedir dmplicit premiuams. BOM podint ocut that the increassed
repgulaticon by the FDIC of high risk banks imposes a larger
tax arnd increases the cost of deposit inswarnce to them.

One way to increase these implicit premiums is by
reguiring higher capital levels. Other implicit premiums
imelude examivnation of bank records and supervising
maragerial activity. They can alsco supervise deposit rates
armd comditions For withdrawal, deny new bamks? applications
Fer deposit insurance, and deny branch and merger proposals.

These regulatory costs have taken the place of the absent



bankruptoy costs.

{Ifthers, such as Shavrpe LB and Merton 043, sugnest that the
FOIC should increase the explicit premiums so that the added value,
which results Ffrom the deposit drnewsnce being priced below its
Fair market value is eliminated. Inm other woreds, the value of the
member banks, net of these explicit premiuams, would egual its
unimsured value at each and every level of depositse.

The ocrnmly problem with such "Fair value" pricing strategy
ig that it provides oo dncentive for banks to accept FDIC
rengulaticn din retuwren For the deposit inswrance. While rnorn-—
ivsured banks are regulated by state barking commissioners,
it ds assumed that the FDIC imposes toupher restrictions,
Encowraging bank membership in the FDIC is considered
important because the FDIC foouses on protecting depositoses
avd  pramot g soownd bankeivn practices. Therefore, their
premiumes shouwld be structured to provide client barnks an
cpportwnity to dnorease thelr value above what it wowld be
iF they were uronsueed.

T amalyre the added value of inswance, one shouwld
Fivet look at the impact of "free” inswrance — — mo explicit
oo dmplicit peemid s, This is illustrated in Figuaee 1 iwn
whichs:

Vo= ovalue of bank with no dnswrance
(

Vo= ovalue of banmk with "free! inswuwrance.
I

The vertical differerce betweern V  and V  shows the value of
[ I
free inswrance at any level of deposits.

Next, BCK assumed that the FDIC would prevernt & bank

Fyom acecepting leverape beyornd a maxkimuam level of deposite.



Figure 1

Impact of "Free" Insurance on Bank Value
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Figure 2

Acceptable Insurance Contracts
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This is poovtrayed in figure 2 in whichs

D o= maximam level of deposits

FI'

Vo= powndary For bank dndiFference to insuwrance.
The resulting trianmgle is the set of inswance contracts
that are acceptable to both the FDIC anmd the barvb.

BCK can mow show the aptimun level of inswred deposits.

This is illustrated in Figuwe 3 irvn which:

V) mmoova L e o f bark with L s aree avicd
IR
regulation {dmplicit mremiums)
Y = value of banbk with inswrance, @xplicit and
FDIC
implicit premiuns
¥
Vo= ooptimal value of bambk with FDIC irnswance

D= apbtimal level of deposits for bande with  FDIC
Insurance.

The vertical difference between V arcl V portrayes the
FDIC 3
benefit of FRIC imswarnce on the bank’s value. The vertical

i fFference betwsern V aied MV shaws how the explicit
FDIC IR
pramium lowers bthe value of the irnswances. The vertical

difference betweaern V amd V  dillustrates the varying value
IR I
ooff the dmplicit premiuam, oo regulaticrn. M ineswred banl? s
* *

value ds opbtimized at vV which corresponds to D level of
deposite on the V CLONVER,
FOIC

The FDIC uses repulatory interference to act as a risk -
raelated structuwre of implicit premiums which discowrages
excessive risk-taking by member barnks. It simultanecusly
pravides an incentive egual to the added value of deposit insuwrance
to be an FDIC member baonk. EBOHM predict that banks will keep

their leverange levels close to the FDIC regulatory starndard

For capital adeguacy. That is, harnmks try to incorease their



Figure 3

Optimal Capital Structure with
Implicit and Explicit Fremiums=
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value through fimancial leverage while molb incurring the
ragulatory costs due to insdeguate capital.

R basic premise in the BCOK paper, which the present
paper seels to examine, is that Fimancial leverage irncreazes
raeascr For this is the low cost of debt

the banke value, Thea

clug to low priced deposit inswrance. However, no empirical

evidence is avallable to verify this assumptiocn iv their

model of Dawnke bebhavioe.



METHODOLOGY

The present study seeks to examine the emnpirical
relaticrship betweern finanmcial leverage and bank valuwe. Thie

details of our methodology are discussed in this sectico.

DATH

Data were obtained from a sample of 217 banle mergers
acoureing iv 1985, Ploest (about 735%) of the mergers Lncluded
ivi bhe sample were those of relatively small banks with less
thaw $100, 000 in total assets.

Fimamoial data for dndividual banks were obtained from
Ivcome amd Call Report data tapes available from the Federal
Resarve. Foonomio data were pathered for the counties in
which the target {(acguired) baoks were located. Thesea
@corpmmio oy market characteristics data were collected From
several oovernment Souroes. Variouws firmancial and market
ratios were caloulated and added to the data base. Table 1

lists the variables used.

VIR ARLES

Fevice// ook ratic was chosern tao represent the value of
the banmke {(dependent variable). It is a widely-used
measwre of bank value in other banl merger studies. Recause

profit maximization is such an impooetant business abjective,



Table 1
Fimarnoial Variabhles

TELT0 Total Rssets

NMITH Met Income/Total Oooetes

NITE Met Ircome/Total Faguity

INTTH Met Interest Income/Tobal fssets

OFITR Net Operating Income/Total Assets

CDTE Cash Dividends/Tobal Eguity

TETH Total Eguity/Total Nssets

LEV Total Debt/Total Assets
I~ TE/TA

TETL. Tobtal Eguity/Tobtal Loans

TERLLTE Total Eqguity + Pyovision for Possible
Loan Losses/Tobtal PAssets

poTn Demarnd Deposite/Total Deposits

TLTH Total Loans/Tobtal Assetbs

PR Foovision for Possible Loan Losses/Total Ascets

GOMRTL. Met Cheaeege OFFs o Loans/Total Loans

CILLTH Commercial and Industrial Loans/Total Azsets
CETH Cash and Securities/Total Nssets
TXRT Trcome Tax/Income before income taxes,

security gains or losses
MLINTS Mumicipal Securities/Tobal Assets
R T O Frimary Capital/ Total Assets

SECCRE Secondary Capital s/ Total RAssets



FEROCNTCGE

TRRONTCG

FRONTEIO

FRCROOM

TERMCHSH

TERMNOTE

TRMCOMM

TRMERFD

FOEE S

INC83

SMER

Table 1 continued
Market Variables

Propulaticn Percentage Change

Imcome Fercentage Chanpe

Faercentage of Households with over $30, 000 DTnoome
Fovi e/ Boode Rat io

Fercentage of Acguisition O0FFer Involving Cash
Fercentage of Aoguisiticon O0FFer Involving MNotes
Fercentage of Aecguisiticon O0Ffer Tnvolving  Cammoon
8t ook

Fercentage of  fSoguisition Of Fer Trivialving
Feeferred Btook

Fropulaticon in 1983

Twcoeme dn 1983

Standeard Metropolitan Btatistical MArea

(Dummy Variable)



several profit ratios are included. Met income/total assets
measures the overall efficiency of a Firm v manmaging its
total dnvestments in assebs. Net inmterest income/total
assets indicates the amount of melt interest a firm generates
from its assebs. It de especially important For banks
because the vast majority of their revenues comes From the
irvterest paid on their loans., Met operating income/total
assets measwres the amownt of income vemaining after paying
oparating expenses and thus also reflects the firm's
@efFficiency. These three variables aore all expected to be
positively comrelated to the price/bock ratio since firms
are usually willing to pay more forr a highly profitable ore
@fficient business,

The main capital ratio dis that of total equity/total
assebs. It is further brokern down into primacy
capital /total assets and secondary capital/total assets
ratios. Forimary capital includes perpebtaal preferred stocok,
oo stock sweplas, wndivided profits sand capital
PR @ E LT @ S Seoondary capital is primary capital plus rotes
arnd debentuwres subordinated to deposite amd limited life
preferved stook, These capital ratics alonmg with total
@aouity/total loans sare included as control variables because
capital is suceh & inpoctant compornent of book value.
Higher capital ratios should resalt in & higher valued fivm.

There are alsos several asset and liability mixtwre
vat dos, Demand deposit/time deposits ratico is expected to

have & positive cormrelation with value since demand deposits



are a cheaper sobnrce of deposits for banks than time
deposits are., Towtal loans/total assets ratioc shouwld be
positively correlated since it dis through losans that banks
make their proafits. The affect of the cash and
secuwrities/total assets ratio and the munmicipal
sacurities/total assets ratio is uwnclear. While highey
amounts of cash and secwitiss incoresse the beaonks stability,
they usually do omot generate bhigh profits.

Markelt characteristic ratios were included as
independent variables due to theily possible effect o
@armings ootential. Market mrowbh, represented by
population percentage change and income percerntage change,
ahould inorease a bank’s peeicebool ratioo Market size is
measwred by bobh popoelatiocns and per capita income foorro 1983,
M larger market showld also serve to incorease the bank’s
valiie. 5MEN was included to control for possible
differences in the degpree of economic integration between
metropolitan and non mebtropolitan areas.

Variables involving the terms of the acguisition were
addeaed to conmtral Ffor possible price variance on banks of
erual value due bto the compositicon of the acguisition
o f Fer. The price of the of fer could vary as a result of the
risk differences among cash, notes, common stock, and
prreferred stock acquisitions., For example, since cash is
less visky than a commorn stock of fer, an acguisition

ivvilviog cash cowld be mriced lower than an acguisition

which irnvalved common stock.



MODEL.

The statistical repgression model used in this study was
the stepwise pracedure. With thise methad, independent
variables e added ome by oone to the model. The F
stabtistic of the variable to be added must be significant at
the 1% level. After each new variable that is added, the
stepwise method reviews the variables already included. Ary
variable with & significant F statistic is deleted fron the
moclel . The significance level necessaey For remaining in
the model was set at o 15. Mleo, we should note that the
leverage variable was forced to be included ivn the model.

Stepwise regression s nseful whern one has many
imdependent variables with likely intercorrelations bebweorn
the variables. Me each new vardable is included, the
stepwise procedure prints ont the Ffollowing informat o
sourece of the vardation repressiorn, variation erroes,
variation total, degprees of freedom, sume of esguares For renressilor,
@rroagt and total, mean sguacres for regressicon and error, Fovalue,
significance probaklility of the F value, R sguare, and Cl{p) which
ismoa measuwre of btotal sguared ervor, It alsc provides the B values
@atimated regression coefficients), standard ervor of B estimates,
Type IT suam of sguares (sum of sgoares that would be added
to the error sum i that variable were removed), F value,
arcd the sigrnificance probability of the F value for each

imeluded variabhle.



Thie vepgression @oguation used is as Fol lows:

Forc e = B+ B XLLEY + B XOPITH + B XCDTE +
{1 i ;

BOXNITA + B XTETL + B XTERELLTA -+
£ = &
B OXDDTD + B XTLTA + B XPLLLTA -+
7 & =)
B® XCILTH + B XC8TA + R AKNITE -+
11 1 13
B KPR ONTCE 4 24 XIRCNTCG - &
14 18 16
XIEL70 + & XPOEssE + R XIMCBE + B XINTTH +
17 18 19
B XTRMCASH - =1 XTRMMOTE S B
kt} =1 o
XKTRMCOM + B XTRMERF + B XTXRT + I XMUNTA -+
3 K =5
B XFERICAR -+ I KEECCH (3)
b 2 =T

The X iw front of the variable mame indicates the use of the
Tomg of the variable. Because some of the variables varied
widely due to the large size ranpe of the sample banbs, this
Loy transformation improves the interpretaticon of the
parameters (coefficients) by inoreasivng the normality of the
clat &

The caosfficients represent the peroentage change in the
dependent variable (price/book vsatic) for a one percent
charnge iw that indeperndent variable. The independent
variakhles are Ffactors that have beew shown to affect bank
acguisition premivms (measuwred by price/book ratic) [23.
Sivmce this study seeks to isclate the effect of leverage o
the price/boock ratio, these mther variables were held

corstarnt.



HYROTHESES

The statistical hypobthesis to be tested is as Ffollows:

H

ox
o
~
it
~
‘w

i LEV

1 {4)

i
o
~
o~
~—

(] LEV
It is expected that leverane is positively correlated to the

price// ook ratio, holding other factore affecting the

price/book ratic constant. Iy cbher words, a&as & bank’s leverage
imereases, so does its stoock peiloe. If the results show

that leverage is positively correlated with the value of the
bamk and that the degree of correlation s substantial, then
cotr study supports BOM' s sssunption that Ffinancial leverane
increases bank value, Failuwre to accept the rmall hypothesis
M) would lend support for the alternate hypothesis (H )

] Al
which is comsistent with BOK.



Tables &, I, and 4 show that the leverage veriable is

positive and highly staetistically significant. The M statistic

e 0.0001, 0.0085 and 00,0133 for all sample banks, small cample

bankes and larpe sample banks respectively. larpge sample
barks are those with mooe than oe equal'ta H100, 000 in total
assets. Small sample banks have less thao $100, 000 in total
assebts. For all sample banke, leverange's F ovalue (15.04) is
Figher than any obher varialkxle? s, The leverane coefficient
ivi the all sample banks regression is Dl 16, second omly bo
1297 foor met dwvcomes bto total assebs. The S.16 coefficient
means that a 1.00% change in leverage is associated with a
. led dnoresse v bank price/book ratios. Fogs eamall sample
branks, the leverage coefficient was again second to net
imeomne to total assets at 3067 For larpge sample banks, the
leverage cosfficient dominated at &4. 16,

The yegpression model produced ressonable resulits. The
R sguare for small banbds was 230, while the R sguare for
large sample banmks was « 376G, This means that the
significant variables accournted for 57.604 of the value of

the bank v the large sample reppressilorn. Because B
LEV

{(coefficient for the leverage term) is positive, ouwr
alternative hypothesis is supported. Ive obher words, the

use of Finmancial leverage does actually increase bank value.



Stepwise Regressiloom

A11 Bample Hanks

Sample Size
R Sguare
Fro{Oweral 1)

Frabability > F

Variables

ol

0. BEE

1

F. 3E

0, D001

E( ot

=2

(pYF)

Intercept
LV
CD/TE
NI/ZATA
DDATHD
C./7Te

o ONTOE
INT/ZTH
TRMCMAEH

e B35
11.97
O, S
v ] D0
0. 13
D. 47
S I

15, 04
Se 4l
135,83
11.34
4. 83
E. 13
G
Ha. 94

0, Q001
Q. OEES
0, Q003
Q. 0005
0. 07281
0. 0141
0. 0139
0. 0013



Stepwise Mepression

Banks with Less Than or Egual to

$100, 000 in Total RAssets

Sample SDize 168

0]

R Sguare 0,
hverall F Eaw 87

Foabability > F o 0. 0001

Variables AR F (a2 )

Irvbtercept e T4

LEV E. 6T 7.1l 0, QOBE
NIZTE 11,83 11.57 Q. 0008
pDosTD D 4] HO .47 Q. ODOL
CILATH —, 75 e 410 0. 1232
FPROMTEG . 10 ST 6 L 0. 084
TRMCHEM i), O e 73 0, 0104
TRMFRF 0., O =37 0. 0868



Stepwise Repression

Barikes with More Thern $100, 001

SGample Size 46
R Sguares 0,576

{Iverall F o 34

N
T

Forodaadzi lity D, D00

Variabhles i

Total Rssets

{2 F)

Intercept 13,41
LW G4, 16
TE/TL Ga 57
AT E. 84
PR ONTOE 0. 48
INCBE 1.16
INTZTA B EE
THRMCOM 0, 04
T HRME R . 07

O1E3
OEGE
Q6L
D048
0045
OO0 1
O06E4L
0438



SUMMARY AND COMCLUSTONS

Mervgers are & relatively observable form of business
e islor. Ae such, they are well suited foor an empirical
study of business behavior, from which dmplicatices and
relatiomships can be drawn. This paper examined data FHrom
cover 200 Daoak mergers to analyze how financial leverane
affects the value of a bank as represented by its price/baak
wat i

Aralysis was pevformed by ruarming & stepwicse
astatistical regressicon model on bobh Financial and market
characteristic variables that had been previcusly shown to
e sigrnificant determinants of bank merger premiums. Thies
results sugpgest that the degree of firnancial leverapge can
cause substantial variations in bank value This
relaticnship is most relevarnt in the large banks, For these
bawks, a one percent inorease v leverage explained a 6&64. 16
percent dnorease 1o the price/book ratio. Foor emall barnks,
a one percent increase in leverage was less important,
explaining & 3.67 percent ivcrease in the price/boock ratic.
Ivi both cases, the leverage variable was highly significant.

The relaticwmship bhetweern finencial leverapge and bank
wvalue has dmportant implicaticons. Givern the deposit
Prmsyancs provided by the FDIC, hanks do have an incentive
to use inordinate amounts of leverapge to increase their

vl e, The risk-related structure of the implicit



poreEndouns Oregulatory interference) s internded to couwnteract
this incentive. s BCM have contended, regulatory standasrcds foe
capital adeguacy are the oritical element iv the FDIC

prdcing strateny because it is these standerds that

determine the anticipated wnet value of the deposit incuaeranoe

as a Funceticwn of baol leverane. This research wonld supposet

this combernt 1o,
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