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THEORY BF FINANCIAL INTERMEDIATION - A PORTFOLIO APPROACH

Ramesh Gupta

Recent growth of financial institutions has resulted in an
increased need for the financial analysts to study their behavior
clogely, In this study an attempt is made to explain the behavior
of financial intermediaries in terms of portfﬁlio theory using a
preference function appruach; The model developed here is largely
theoretical in nature, and deals only with pure intermediation rather
than the diversified activities of today's intermediaries.

Financial iniermediation presupposes the absence of cbmplete
financial self-sufficiency, the cxistence of some economic units
whose receipts exceed their expenditure and of other units whose
expenditure are in excess of their receipts. Financial intermediaries
transmit excess funds efficiently and promptly from surplus units
to defieit units. They do so by issuing claims on themselves
(by accepting deposits etc.) to surplus units and by the purchase of
primary securities from deficit units,

The financial intermediary in purer forms of intcrmediation
offers one rate for its deposits and lends these funds at another
rate. It is the maintenance of this rate discrcpancy which makes

intermediation possible. In an =conomically rational world, such a rate
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differential is feasible only if it is smaller than the full costs that
the intermediary's debtor would incur in seeking the funds directly.
The financial intermediary offers portfolio advantages pf diversifying
such credit risks across a large nﬁmber of borrowers and helps in
smoothing the differences in asset~liabiiity maturity. Even the
liability eide of thé financial intermediary's balance-sheet is

clearly a portfolio problem since the predictability of deposit turn-
over is increased by broad diversification across depositors. So long
as deposit inflows and ocutflows are uncertain and so long as the costs
"of excessive and insufficient reserves are asymetrical, intermedizriecs
will have good reasons to diversify their portfolios. Thus, at the core
of the opportunity for intermediation is the portfolioc problem -~ the
achievement not only of appropriate mixos of assets and liabilities
separately but of thc appropriatc mix of assets and liabilities
together,

Thz attractiveness of any business activity depends on both roturn
and variability. TIn creating a portfolio one wants not simply to
create a given level of roturn, but given some lovel of return, to
minimizce the risk associated with it. 7o minimize the risk, non-
financial corporations diversify thcir investment among different

productive asscts, but in the case of finencial intsérmediaries,, yislds
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on many asscte tend to be higily correlated through the common capital
markct, and this high correlation tends to rcduce the advantages of
diucrsification among asscts. Hcnce,; the financial intermediary cen
reduce the default risk on loans by diversifying among different
borrowers, but the valuc of its asscts portfolio is quite un-
protccted against the ups and downs of interest ratos,

However, thc consideration of both assets and liabilities together,
whosc returns typically havce high positive corrclation in a common
capital market, can changc thc picturc radically for the better,

By owning one asset and owing another, the incrcascd cost of a
liability is offset by the incruased return on an asset and vicec versa;
Thu significance of this fact 1lics not on its impact on the profita-
bility of intcrmcdiation but on the riskiness of the roturn.

By and large the literature on the theory of financial inter=-
mediation has conccntrated on either the asset side or the liability
side of thc balance shcet. Very few cofforts have been made to con-
sider the cxplicit dcpendenc- betwceo the scecurities bought and sold
in explaining th; portfolio bchaviour of financial intermudiaries.

The first and perhaps the only attempt in this directien was madc

by Pyle (12). Pyle hes procont:d = theerctical model of financiel
intcermediaries in terms of risk-aversion. His model tdkes the
deposit rate and loan ratc as random veriables and suggests a method

for determining the optimal levels of the deposits and loans in terms



of mecans and variances of the deposit and loan ratcs,
The major limitation of his model is that ho assumes away

thec phcnomcna.of cdzposit variability. . Clcarly not all deposits are
endogcnous for Financial.intermadiarins in the rcal world, Financial
intermediaries usually accept 2ll depesits from customers and also
suffer cxogonous decrcases in the deposit volumcs. A ropresentative
financial intcrmcdiary (in its purc form) scts the deposit rate (by
custom or by legal requiramcnts) and fzces an uncértain volumoe of
dcpqsits which it may rocceive. In a world of uncertainty, thc intermcdiary
must ostimate the amount of dcposits which it can attract with the
ricposit ratc it offers, |

| It is uncocrtainty, in its various guises; far more thah anything
elsc which makes the interme-iiary's job a difficult one. Its task
is to choose the optimal valucs of the deposit rate and the loan vaolume
s0 as to maximize its utility which is a function of return and
variencc over the planning pcriod. The important arcas of uncertainty
ariso becausc the intcrmedicry cannot know exactlys

i) How largu ite deposit liabilitics will be at any
moment of the futurc,

ii) The lean ratc which inturmediary would receive for
the optimal lcvel of loans it plans to make.

The firm (thc financial intcrmediaries) begins the 5Eriod
with some net worth (capital K). It fixes a deposit rate (presumably

at its optimal lecvcl) to uhich depositors respond during the pcriod. .
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With a given deposit rate, there is an.anticipated lgvel of average
deposits., This level of average deposite is based on the interest
elasticity of dcposits. The actual amount of deposits varies, and
this variebility depends upon many factors including size of the firm,
its deposit growth, average deposit size, the number of depositors,
ete,

The securities which thc firm has in its balance sheet are
deposits, loans and riskless sccurities. Since the problem of diversi-
fication within each 0% these portfolios (that is, what types of loans
or deposits are held) will not be of concern in this anal;sis, each
of these categorics will be assumed internaily homogeneous (for example,
no distinctions arc mede between time end demand dcposits) in order to
keep the model simple,

The planning period is that span of time upon which the firm cop~
centrates all of its attention and aver which it sets, and does not
plan to alter, its asset portfolio: The firm knows or cstimates
with -omplcte confidence all the parameters of its environment that
are relevant to its portfolio choice for the ensuing period, The
portfeclio of the current period is not affected by the expectations of
change in the paramcteric climate of the next period. In short, the
assumption about the pcriod arc those required to kéep the model

manageable and static.
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The symbols uscd in this study arec:

>
!

Amouric of lcans pecr period

Deposit rate por period (rate paid on deposits)

=
I

Random Varizbles

1i_ = Loan rate per period with mean E(iL) and variance SLL'
The period yield consists of income reccived and cap-
ital gains {or losses) on the security over the period.
These are subjective estimates or known quantities dc-
pending on thec maturity of the security relative to thc
leng£h of dceision puriod,
?; = -DepOsit amount por period with mean M; and variance
8 .+ The level of average deposits (?;) is based on
the intorest-sensitivity of deposits (57d/5kd} It
. might bo ossumed f£or simpliecity that the distribution
is homoscedastic at all levels of i,j so that while
?; might be a function of id, the veriance of the dis-
tributior would nct.
Other Symbols
SLx is the covariance cf tho loan rate (iL) and Lhe amount

of deposits (i;). This covariance ariscs from the

fact that potential creditor has the opportunity to
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buy the asset (to make a loan) himgelf without the
interposition of the intermediary. So if the rate
diffcerential between (iL and id) increases, it is
likely that investors would find it profitable to
lend funds directly to the debtor, and henhce, the total
amount of deposits with firm would go down. In short,
the loan rate and the volume of deposits are inversely related.

K 1is the initial capital or nut worth,

XO the amount invested in a riskloss security

i0 riskless intogest rate, and

© ®  risk-aversion index which can take value 0 € 6 < @

Structure of the Model

The firm's cbjective function is to maximize its utility in
terms of the expected additions to its net worth i.e., ths expected
profit (u) and its variability (02). Thus, our task is to Max F(u,Oz_)
with respect to the amount of loans (XL) and the deposit rate (id)'
Since, the firm L;kes increased profits but dislikes incrcased varia-
bilit-y, we need to have & / &u positive and &F /802 necgative,

= iy ]
If wo definc 97 -z§;17ﬁ§1h§, we can be sure of having the
o2

risk-aversion factor (8 ) to be positive. The balance sheet canstraint

\

is given by

X+ X, o= Ko+ X (1)

The expected profits is measured by
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u (J.OX0 + lLXL ldxd) (2)

Replac..mg the value of X obta ned from the equat‘on (1), we get

_ A __..-.“’_,_.
u = [%(lL’ 10—jXL (ld la)xd 10K (3)

The variance is defined by

2 2 . . ) .\ 2.
g% = XLSLL -2 (ld - 10) XLSLx + (Iy- 10) Sxx (4)

Now, we optimize F(u, 09 with respect to XL and 14

O
-
1

il % [E(iL) -‘ iojl + g_ar_z_ [2stu_ -2 (id - io) sLx]= 0

af_ T (5 -4 X7 _ o _
- = &R 1)5d] cor, Toaxs w2 0y 10)SXX]_0

R R R I o I
Replacingg = - %[3 F{6F and rearranging terms, we get
60 |804
[
e[E(i)-i.[ = X8, - (i, -1)s (5)
it o LoLL d -~ Yo’ Lx
Br:f]——xf_‘s v G -i)fs +6% @
1 d! " Lx d o XX - g (6)
. - . 1 -
. d
To solve for id’ multiply egquation (5) by SLx and equation
(6) by 5, :
e[i(i)—i‘! S =X5S 5 - (i —i)s2 (7)
L" Ta; “Lx [ R 9% d 0" “Lx

r-— . . X
6 {_xd] St = THSLS L, (g 5 [ S L4 O (8)
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by adding the two equations (7) and (8) and sclving for (id - io)

-£(~ )-i 18 =-X5
i) B £1L loI Lx d>LL

d o § % - 2
{:xx“'—.QfQ St 7 Sy
A

Jn
Similarly, to solve for X , multiply equation (5) by

(lsxx * GXd ® ) and equation (6) by § .+ the value of X we get is

(i) - 1) Gxx 2 X<
T d'Lx
X = o 6°d
' X 2
s +6d6\s -5 j
‘< XX Sl—d / LL Lx

(3)

(¢0)

For a firm to engage in intermediatien, the loans (XL) and deposits

(Xd) must take positive values. The positive loan pogition implies the

right=hand side of the eguation (10) has to be positive.

For easy analysie, the right hand side of the equation (10) can

be split into three parts: the Tiske-aversion factor Oy

+ — 2
the de.aminator [’ﬁxx + GXd E) 5LL - s‘T-m
L 814 .

and the numerator
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The® (risk aversion factor) is positive by definition. The denomi-

7

nator is also positive because the term SxstL - SL. > 0 since

correlation coefficient (pz) is always less than or equal to one.

. 2 2 -
Given p= = 5 < 1 implies six:s 5 S - The remaining term in
5 S : XX
/ XX LL

denominator dg LL

>
Lt

§ig 4
and S 0. Thus, the whole denominator} s ¥6X, 6 |5 6 =~ S
XX d LL

Gid
is pogitive.

Now, the numerator E(iL - io) G

\

XX Gid / dLx
only if
: XdSLx .
fa - 1)) 5 T Ko
. 5y
B L
_now, let us define® = SXX + (S__X_d
E(iL - io)>3Xd
y
or, E(iL - io) =0 +-67%

S - . . 87T
where, ¢ >0 and B( 0. B 1is negative because Sxx + Xd is

positive and S

Lx Lx

>

(iL) and the amount of deposits (Xd)' Such co- variance would be

8% S,, is alsu positive, because 5‘>('d> 0,6 »D

| &
is negative. S is the co-variance 0? loan rate

+8% 6 - X S, will be positive

(11)
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negative because as the loan rate increases, with the deposit rate

fixedsthe amount of deposits would go down (disintermeciatian).

In interpreting the abiove results,; we can make the following

obsorvations -

1.

For a fixed deposit rate (by choice or where rates are fixed

by the Central bank), the risk premium in the expected loan

rate (E(iL) -~ io) is proportional to the slope~-coefficient for the
deposits in relation tc the loan rate which means that the

more sensitive are the depcsits to the loan rate, the smaller

is the risk premium. As the premium charged on the loan rate
increases, the surplus units (depDSitorg) would have incentive to
lend funds directly without going through the intermcdiaries.

It can also bc inferrod from tho results that if capital markets arc
very competitive, the differcntial between dcposit ratc and
lending rate wculd be minimal comparedto a restricted and unde=~
velopcd capital markects.

The other factors influencing the size of the risk premium in

loan rate would 'be the variability of QOposits (Sxx)’ the

firm's attiture towards risk-taking (the value of e), the

interest - sensitivity of the deposits, and thec si;e aof the

firm. A higher variability of the deposits involves larger

risk and the firm would requirc additional prcomium. A

higher value ¢ '3 (the higher compensation desired for risk-—

taking) would rcsult in a larger premium. The bigger firms
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for which Xd is large would Dperaﬁe on a smaller margin
(premium) suggesting the economies of scale, .

3. Ir a perfect capitai markr*, the loan rate ic determined by the -
market demand and supply of the funds and dces not get significantly
affected by the amount of loans offered by any one intermediaryj
that is, loans can be assumed to be in perfectly elastic supply
to the intermediary. Question can be asked: given the loan rate
(and thereby market determined risk premium), under what condi-
tions will be desired level of loan be positive? Our equaﬁion

(10) shous that if S = 0, the risk—premium must be positive if

Lx

XL is to be greater than Zero. If,however, S  were negative,

Lx
fhen XL could be greater than zero even if the risk premium
were nenative. However, this conclusion is a bit strained.
If F(iL) < io, the depositors would never purchase loans directly
as they would be deminated by the riskless asset. Thus, E(iL) > io
would appear to be necessary For‘positiue loan position,
The other question éxanined in this study is whether a firm can

pay f-sitive premium on depos’ts over the risk-f-ee rate of return

and still engage. In intermediatioﬁ. For this, we analyse the equation

(9). 1In eguation (9), we have a positive® , and a positive denominator,

therefore, the numerator and the left-hand side of the equation wculd be



of identical sign. A positive sign would mean a positive premium in
deposit rate over risk-free rate. A negative sign would mean the rate
paid on deposits is lower than the risk-frec rate. Let us examine each
casc -

Case 1) i, = . 0 mecans (E(lL) = lD)SL XdSLL 0 which implies

- S . i
Xy \’ tx [E(lL) - lo]

SLL il
Case .2) iy - lo>D means (E (1L) - J.O)SLx - d Ll )0 which implies
S
7d<‘ 's'L-)S [E(IL) - i}
LL ©

For intcrmediation to be possible, the deposits (YB) must
take a positive value. With a negative premium on dcposits (case 1),
7; takes a positive value if the ineduality is sufficiently largé.
This also substantiates Pyle's (12)observation on. page 745
"If the yields on lpans and .yields on)deposits are indopendent, the
nccessary and sufficient conditions for intermediation are a positive
risk premium on losns and a negative risk premium on deposits."
Howevcr, Pyle also concludus that in certain conditions a firm
may engagc in intcrmodiation cven if a firm pays a positid@ premium

on deposits. The conditions under which this would be possiblc is

when the yicld on deposits is positively related with the yield on
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loans. In my model, a positive promium on deposits is feasible only
if SLx takes a positive valuc. SLx is positive if an increasc in tho
loan ratc has a p sitive influcnce on depusits. This was pbssible in
Pyle's model where the deposit ratc is considered variable and positively
releted to the loan yield. An increased loan rate would mean an in-
creased deposit rate which in turn would result in a higher level of
depasits. In my model, the deposit rate in the planning period does not.
change. It is optimally or>legally fixed at the beginning of tho
planning pcriod, and the size of deposits becomes stochastic in nature,
influenced by changing market conditions including the loan yields. With
an increase in loan yields, a depositor would have incontive ta
invost tho funds directly. This would result in a decreased level
of deposits suggesting a nogative value of SLx‘
Conclusion

In conclusion, it can be stated that the portfolic thoory approzch
to analyse the behaviour of financial intcrmediaries provides interest .
ing.insights in th;ir working., B8y and large, the literature on thec
theory of financial intermerdiation has concentrated on either tho asset
side or the liability sidc of the balance sheet. In this- paper, wc havr
explicitly considered the fact that two sideg of an intermediary's
balance sheet are not independent. If the interest rate it charges
for making the loans gets out of alignment with deposit rate it offers,

the process of disintermediation begins.



Clearly therec are limitations of a static model like one pre-
sentod horo, A dynamic model would greastly aid in understanding
the working of different policy at macro-level. Finally, the
analysis suggests much empirical tcsting should be done to
guage thc actual interdepcndencics between the assets and liability

of financial intermediaries.



2.
3e

4.

Be

,9.
10.
11,
12.

13.

14,

B1BLIOGRAPHY

Black, Fishcher, "Black Funds Management in An Efficient Market,"
< drnal of Financial Ecor.mics, December 1975.

Cohén, Kalman J. ard fredcrick S. Hammer, Analytical fMethods
in Banking, Richerd D Irwin, Homewood, Illinois (1966).

Cootner, Paul H. "Common Elements in Future Markets for Commodities
and Bonds," American Economic Review, (May, 1961).

Fried, Josl, "Bank Portfolic Selcction," Journal of Financial
and Quantitative Analysis, June 1970, pp. 203-227.

Hodgman, Donald R, "Commercial Bank Investment Behaviour and )
the Deposit Relationship." Review of Economics and Statistics
(August 1961).

Kane, E. J. and Malkicl, 8.G. "Bank Portfclio Allocation,
Deposit Variability and the Availability Doctrine." Quarterly
Journal of Economics (Febauary, 1965). -

Markowitz, Harry M,, Portfolio Selcction, New York: John Wiley
and Sons, 1959,

Michaclson, J B. and Goshay, R.C. "Portfolio Selcction in Financial
Intermediaricss A New Approach.” Journal of Financial and
Quantitative Analysis (June, 1967).

Orr, Danicl and Mcllon, W.G. "Stochastic Reserve Losses and Expansion of Bank
Creait.™ American Ecornomic Roview (September, 1961).

Parkir, M., "Discount House Pcrtfolioc and Debt S-lcction," Review
of Econcmic Studies, October 1570, pp. 469-497.

Porter, Richard C, "A Model of Bank Portfoiio Selection.” "Yale
Economic Essays (1965). ’

Pyle, Bavid, "On thc Theery of Financial Intcrmediaries.™ Journal
of Finange (1971).

Schueitzer, Stuart AL, "Bank Liability Management: For Better
or For Worse?," Busincss Revicw, Docember 1974, Philadelphia
Federal Roserve Book,

West, Richard R. " '"Homemadc' Divcrsification vs. Corporate Diversi-
fication", Journal of Financial and OQuantitative Analysis
(December, 1967).




