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ABSTRACT

We invedtigate the effect of changesin capita regulation using asmple modd of bank
capital requirements and asset quality examinations. Banks offer different levels of
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presence of temporary difficulties. Banks offering liquidity services mugt have higher
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increased, banks offering liquidity must have proportionately higher levels of initid
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capitd regulaion may exacerbate shortages of liquidity in cyclicd downturns.
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Capital Requirements and the Supply of Liquidity

1. Liquidity and Capital Regulation

This paper focuses on two aspects of bank regulation currently of greet policy interest:
capita regulation and asset quaity examination, specificadly loan quaity review. Thetwo
regulatory initiatives are mutualy connected, Snce when loans are “ classfied” by regulators,
they require additions to loan loss reserves, thereby reducing the book value of assets and
hence measured capital. The modd we develop stylizes this process by assuming that bank
managers make loan and capita decisons before their assets are examined. Assets are
examined after one period o that asset quality, modeled here as loans financing projects that
have succeeded or failed after one period, is observable and capital is measured to reflect
banks redlized or unredized losses on loans. Banks may redize their loan losses by liquidating
projects securing loans and reducing assets by the loss on project liquidation. If they have
sufficient measured capital, banks may renew loans for one more period if projects second
period expected returns are such that the loan has a higher vaue that its liquidetion vaue.

The model we develop below is kept smpleto illustrate how the combination of capita
requirements and asset examination interact to determine the cost of funds financing projects
with differing two- period expected returns. The model assumesthat banks actua capitd can
differ without pendty at the times loans are made, but that at the time of examination, banks
must have the regulatory minimum capital to continue in operation. In practice, of course, most

banks have capital such that minor unexpected variations in earnings and/or loan qudity can be



absorbed, and examinations cannot be times precisely asis assumed here. The modd makes
clear how one channd connects minimum capita requirements, loan quality review, and bank
loan pricing and the willingness of some banks to work out loans by continuing rather than
liquidating projects. It does not capture al aspects of banks capita or leverage decisions.

Thakor and Wilson (1995) examine bank capitd requirements with a multi- period
mode of projects that succeed or fall after one period. If projectsfail, they may pay off after
one more period, Smilar to the projects used in this paper. However, in Thakor and Wilson
successful firg-period projects become risk-free in periods two and three, while successtul
projectsin our model areterminated (loans are paid off). They are andyzing project managers
multi-period financing choices and include competitive sources of funds from banks and capita
markets, where we focus on bank |oans with two possible loan terms (loan rates and loan
renewability after one period). In their mode loan and capital market rates financing projects
are determined in competitive markets: we examine the connection between capitd
requirements and loan rates for unsuccessful period-one projects with different expected
period-two payoffs.

Deposit insurance or other bank liability guarantees require bank examination and
limitations on investment authorities and capitd standards to contral the principa-agent problem
inherent in shifting the risk of ligbilities to the government or monetary authorities. Capital
regulation has evolved over atortuous history in the United States (see Vojta (1973) for a
classc study of bank capital needs or Dietrich (1996) or Berger et al (1995) for surveys of

capital regulation standards).



Globd interest in capitd regulation has intengfied with capital and banking market
integration in recent decades. The Cooke Committee working with the Bank for Internationa
Settlements (BIS) in 1988 worked out capital standards that have been adopted by most
developed economies as a sandard. The Bade or BIS capita requirements were phased in
gradudly in the United States from 1990 to 1992. The Basdl gpproach isto assess minimum
capita requirements asaratio of risk-weighted assets, where the risk weights are determined
by percelved credit risk of different classes of loans. The 1988 Bade capital stlandards have
been viewed as atightening of capitd standards for banks around the world. A new round of
negotiaions for revised capita regulation is now being conducted through the BIS framework
with the new capitd standards, the so-caled Bade Il capitd requirements, scheduled for
implementation by Group of 10 and other countries by 2006,

Capita regulation is controversid and changes in capitd regulation or the Strictness of
the enforcement of capita requirements are debated actively. For example, in 1981, the face of
earnings problems and increasing interest rates , capita requirements for thriftsin the United
States were lowered from 6 to 3 percent of assets. With the adoption of the Bade capital
standards and gricter enforcement of standards, asset qudity, and closure rulesin the Financia
Ingtitutions Reform, Recovery and Enforcement Act (FIRREA) (1989) and the Federa Deposit
Insurance Corporation Improvement Act (FDICIA) (1991), tricter capitd standards were
goplied to dl deposit-taking inditutions and regulatory forbearance of capitd standards sharply

circumscribed.

! See Bank for International Settlements (BIS) (2001) for an outline of the planned revisions of the 1988
capital standards and BIS (2002) for details on schedule of implementation and review of some current



Subgtantia controversy surrounds the economic benefits of these changesin capital
requirements and the gtrictness of capital regulation over the business cycle. Easing standards
during the recession in the United States in the early 1980’ s was advocated as away to alow
depogit-taking thrift inditutions to survive atemporary crisgs. Redricting andards later in the
decade was viewed as a necessary change to avoid future crises. On the other hand, increasing
capitd standardsin the early 1990's was blamed for adrying up of bank credit, causing a so-
caled “credit crunch” and possibly exacerbating the recession of 1990 to 1992 in the United
States.

Some banking market observers and policy andysts were dso convinced that loan
qudity review became more severe in the United States following the savings and loan crisis and
the tighter sandards included in FIRREA and FDICIA during the period of the early 1990's.
On the other hand, observers of banksin Asa, manly Jgpan and China, argue that lax asset
qudity review and loss provisoning have prolonged their economic recoveries or inhibited
growth inthelate 1990°'s. This paper focuses mainly on the loan rate implications of rigid
capital enforcement and asset qudlity review.

The evidence on the relation between the enforcement of more stringent capital
sandards, asset qudlity review, and economic activity and/or bank lending is not clear over the
business cycle’. Nonetheless, many credit market observers are convinced that stricter
enforcement of bank capital standards reduces the supply of credit and liquidity during

economic dowdowns.  The effectiveness of counter-cyclica monetary policy operating through

issuesin the capital regulation debate.
% See, for example, Berger and Udell (1994) for areview of the evidence and literature on the relation between



bank lending is assumed by many market participants to be reduced by stricter bank
upervison.

The need for capitd regulation suggests that banks attempt to minimize capitd. Many
banks, however, have capitd wel above minimum capita requirements. For example,
Brinkman and Horvitz (1995) document that many barnks had cepitd levels well above
regulatory requirements in 1990 even before the higher requirements were implemented. In
generd, many smdller banks have capitd that exceeds regulatory guiddines. The modd in this
paper may help explain why banks may have differing loan market strategies such that some
banks prefer more capita than others given minimum required cepitd levels.

Another controversy in bank capita regulation concerns the effects of different capita
requirements on different types of loans. The revised capita requirements being discussed for
implementation as part of the Basdl 11 capital requirement revisons will increase the number of
bank asset risk categories to account for differencesin perceived credit risk for loans of
different types. For example, loans to business may have asset risk weights between .5 and 1.5
of the loan amounts®. The importance of different capital requirements for different types of
loans could be a very sgnificant factor determining the amounts and terms a which credit is
available for different sectors of an economy.

The relation between capitd standards and liquidity has not been examined extensively.
Dietrich (2003) develops amodd of capitd regulation and its relation to lending which is

goplied in this sudy to the effects of changes on capitd requirements on the provison of liquidity

the new Basel capital standards and credit availability during the recession of 1990 to 1992.
% See BIS (2001) for adiscussion of capital requirements for different types of loans.



by banks. It isimportant to define what is meant by liquidity in this context. For example,
Kashyap et al (2002) define liquidity in terms of making cash available to borrowers or
depositors when needed on demand through demand deposit withdrawals or takedowns on
loan commitments.

The demand for liquidity can dso be interpreted as the need for cash to make
contractua payments but where the inability to redize the full vaue of assets through sdlein the
short term makes covering the cash needs codtly. If payment can be delayed with the
expectation of higher asset vaues in the future because the counterparty is willing wait, the
counterparty has provided liquidity by not requiring the codly liquidation of assets. Itisthis
sense that we mean by the supply of liquidity in thisanayss. We define banks which do not
require borrowers to repay loans when asset vaues are low as supplying liquidity services. We
andyze the relation between the loan rates banks must charge for liquidity or leniency in lending

under capitd regulation.

2. A Modd of Bank Optimal Capital with Two Types of Borrowers

Andyss of the effect of minimum capitd requirements on liquidity firgt requiresa
characterization of the market for loans. We present first amodd of borrowers who differ in
their willingnessto pay for liquidity, defined in line with the previous discusson as awillingness
of abank to not cal aloan when projects do not pay off as quickly ashoped. Liquidity
demand is atemporary inability to repay aloan to the lender. We then present amode of

banks that have minimum capital requirements on assets net of loan losses. The solution of the



modd of loan demand and the willingness of banksto provide liquidity & different required
capitd levelsisthe bassfor our discusson in the third section of the paper.

We assume there are two types of borrowers and that banks cannot distinguish
between them. Banks can offer two types of loan contacts. a one-period loan with norn+
recourse by the lender to the borrower’ s assets beyond the project and aloan that is renewable
at the end of period one. All borrowers use 100 percent bank financing to invest in projects
that pay a Ry percent return on the investment in one period with probability (1-g) and the
payoffs from the project are pledged to the bank. Risk in the modd congsts of the assumption
that afraction q of projects do not pay off after one period. However, some of the falled firs-
period projects may have economicaly viable payoffs in the second period as discussed below.
Projects unsuccessful after one period can be liquidated by the lender for (1 - w) percent of the
amount financed by the bank. Investors and lenders cannot determine which projects will pay
off in one period a the time loans are made.

If projects that do not pay off in thefirst period are allowed to continue for a second
period by lenders who do not call loans and liquidate investments, the projects pay off either Ry,
or Ry, percent, where Ry, 3 Ry, a the end of the second period of the investment. The
probability of the high payoff for faled firs-period projects in the second period is (1-p). While
investor-borrowers do not know which projects pay off in the first period, they are assumed to
know the probability of the project having a high payoff and the leved of that payoff (R,,) if
alowed to continue for one more period after not succeeding in the first period.

Given the above, expected borrower-investor's return, E(R'g), for one-period loansis

given by:



E(R's) =(1- a)(R - r'v) (1)
Borrowers contracting for two- period loans with lenders who do not call |oans after one period,
alowing projects to go one more period, have an expected return as follows:

E(R%s) =(1- (R - r’L)+q(l- p(Ry,- 2ri) + p(R,, - 2r%)]  (2)
where ", denotes the n-period interest rate on the loan and E(R';) is the expected n-period
return for the borrower. We assumein our examples below tha p and Ry, are such that two-
period borrowers default on the loan with the lower payoff, and that the bank liquidates the
project in period two at 1+ Ry; of theloan, thereby smplifying equation (2) by dropping the
find term.

Borrowers with higher expected returns in the second period are willing to pay a
premium for renewable loans. The loan market equilibrium will be characterized by borrowers
willing to pay different loan rates if some banks can make economic returns by offering
renewable loans a higher rates than one-period loans.

We are interested in the effect of capital requirements on the ability of lendersto carry
borrowers whose projects have not paid off after one period for one more period. Bank
lenders committed to financing projects for up to two periods, on the other hand, will be holding
non-performing loans subject to mandatory write-downs or additions to reserves required by
regulators. These write-downs or additions to reserves reduce regulatory capita. Depending
on the probability and level of second-period returns on projects, some borrowers will be
willing to pay lenders a higher rate of interest on loans to guarantee that loans will not be caled

and liquidated after one period. In the following discussion, we will identify with the superscript



sloansfrom lendersthat are "gtrict” with respect to loan termsin that if the project is does not
pay off after one period, the lender callsthe loan and liquidates the project. The superscript |
indicates that the lender is"lenient” and carries the borrower for one more period at the loan's
origina interest rate, alowing the borrower to redlize the second period investment return Ry, or
Roo.

The expected returns for borrowers given in equation (1) and (2) suggest that
borrowers will prefer lenient lenders whenever:

s 3 _ E(RZB)
PR (3)

If the expected two- period payoff from holding the project one more period compensates for
the higher interest costs from arenewable loan, the borrower has a higher expected return if the
loan were from a bank following alenient policy on liquidations.

With a high enough probakility (1-p) and high enough payoffs R,, some investor-
borrowers would be willing to pay a higher loan rate to assure the completion of the project if it
should not pay off after one period. For example, if R, = 40 percent, Ry, = 40 percent,
assuming the outcome R,; has a0 percent return to the borrower, withg=.1and p=.5, aloan
rate r_ of 8.89 percent from the strict lender provides the same expected return (28 percent) to
the investor as a 10 percent rate from the lenient lender. Therate differentid of 1.11% inthe
example is anaogous to aliquidity premium on aloan with the option to be renewed at the
same terms after one period.

Bank capitd regulation is assumed to require a minimum amount of capita asardio to

total assets, k*, a the time loan portfolio quality is reviewed by regulators. Between



examinations, banks may be above or below the required capita leve but banks plan to meet
their minimum capitd a the time of examination. Banks finance the loans they make at period t,
L, in part with aninfinitely elastic supply of deposits, D, , a afixed interest cost of r,, , and
beginning-of-period capital K, such that:
L =D, +K, and K, =kL (4)
Bank managers lending and leverage decisions at the beginning of the period then are

summarized for period t:

1
Li=—K (5
t kt t

where k; represents bank management's choice of leverage at the beginning of the first period
and, while capitd will satisfy regulatory requirements when the bank is reviewed, initid capital
canbek, 3£k".

Given the risk characteristics described above, q percent of loan customers have
payment difficulties after one period. Loan examiners quaify these loans as problem loans.
Lendersfollowing the drict policy cdl theloans, reducing their banks income by the following
provison for loan |losses™:

PLL:= qwL, (6)
The grict loan grategy implies a change in equity capitd for banks following that strategy as

follows

DK?=(1-0) Ler -aWL - Dirp (7

“See Walter (1991) for adiscussion of the practicein the United States.
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The rate of return on equity invested in period t for strict banks, r s, can be expressed in terms
of the above-defined variables

s_ DK{_ 1
f.=—=— 1_ ry-
‘ Kt kt( ar

(k) qwl (8)

t kt

Given the above, the trict lender's end-of- period measured capitd, ki.1™*, is given by:

K (@4 1 3(k))
KoL+ 1 (k) + K Lk

t

m,s —
Kis1=

K (9)

Sincer ¢ isafunction of theinitid capitd ratio k;, the return maximizing initiad capita (producing
the minimum measured capitd at the end of the period) can be solved using equation (9) to
obtain:

ket k" i(k)= K+ Kkt i(k)  (10)
wherek is the regulatory minimum capita ratio from above. Using equations (8) and (10) and
amplifying, we obtain the capitd ratio producing maximum returns following the gtrict loan
policy:

K-(-K)(A-Qri-ro-aw) . - (11)

k= .
‘ 1+ (1-K )ro

The beginning-of- period capitd for the drict lender is shown in the second column of Table 1
for various leves or regulatory capitd shown in the first column and for different interest ratesin
the three panels, given parameter vaues shown at the bottom of the table. The table aso shows

aso therate of return for the gtrict lender in the third column. For example, a aregulatory
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measured capitd requirement of 5% and aloan rate of 11%, the strict bank begins the period
with capita 4.69% of assets and earns 6.87% net of losses on that investment”.

To explore the effect of required capitad on banks providing liquidity by not cadling loans
to borrowers whose projects do not pay off in period 1, we anadyze lenient banks that renew
non-performing customers until the end of the second period 2. Regulators require the lenient
banks to write off the entire amount of the loans on unsuccessful project. A fraction (1 - p) of
these loans will be successful in the second period, and the remainder will be liquidated by the
bank at the low return, Ry, a the end of the second period. In this smple modd, lenient banks
are assumed to make new loans with funds repaid by borrowers with successful project at the
end of thefirst period at the one-period rate with capita leveraged usng the regulatory capita
level imposed at the end of period one. Bank assets are liquidated at the end of the second
period and two-period projects that are unsuccessful at the end of second period are liquidated
at 1+ Ry timesthe loan amount®. The measured return on capital for the first period after
accounting for write-downs required by regulators can be written:

r'=PKie L gr -k )ro-0) (12)
Kt Kkt

Note, however, the g term isonly arecognized loss, not aredized loss. Aswith the rict

banks, we can write the measured end-of-period capital ratio for the lenient bank, ki.,™', as:

wo_ k(@) o
k@ (k) (ko)

(13)

> Write-offs are assumed equal to actual losses in the example.

® An even more redlistic solution can be found for the steady-state multi-period model where new two-
period loans are made each period but the solution is more complicated than is useful in this discussion;
Dietrich (2003) provides these solutions and eval uations using a variety of assumptions for model

12



The required beginning of period capitd ratio for the lenient bank is given as:

(! = K- k@ q)rf -1y Q) (14)
1+@- k)ry

As can eadly be seen by comparing the above to the beginning capita for grict banks, the initia
capitd for lenient banks s larger that for rict banks. That is, Snce
t3 ke (195)
lenient banks in the two period andyss dways have higher capita ratios than gtrict banks.
The lenient gtrategy only makes sense for banksif this Srategy earnsthe same or a

higher return that a strict policy over the two periods’. The average two period return with the

lenient policy is
_, 1ér 'k + u
Izie—: : t| q+rt+1|l;l’ (16)
g k 8

reflecting the fact that unredized |osses do not determine the bank’ s red return. Under our
sample assumptions, the second period return conssts of net earnings on nonperforming loans
from the initid period plus the returns on new loans leveraged with the minimum regulatory

capitd thus giving and includes only realized losses on loans:

o= K a@-p2r + pA+R,) +(A- )t - (A- KD - qw o
t+1 — 2k| 7( )
t

where we have expressed the two- period return as areturn on first period capital that is

assumed to betied up for both periods. The two-period return from alenient Ioan policy will be

parameters.
" The examples below do not compound interest to keep the analysis as simple as possible. Clearly
compounding could be incorporated and would not change the results.
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higher than thet from the drict policy whenever the returns from holding the loans one more
period balance the costs of the write-offs from cdling loans.

The last two columns of Table 1 provide vaues for the lenient lenders beginning-of-
period capita and its rate of return using the same assumptions as for the strict lender. Ascan
be seen from the table, the lenient lender must dways have higher capitd than the lenient lender,
infact initid capitd is higher than regulatory minimums in order to absorb loan loss provisons as

required by examiners.

3. The Effect of Counter-cyclical Capital Regulation

As demondrated in the previous sections, higher levels of required capitd or stricter
enforcement of capital requirements changes the returns to strict and lenient banks and changes
the difference in loan rates necessary to induce banksto be lenient. Providers of liquidity must
be compensated to be willing to wait for a turnaround in temporarily distressed assets. Inthis
section, we examine changesin the leved of required capitd on the cogt of liquidity reflected in
the differentid between one-period and two-period renewable |oans.

Table 2 showsthe initid capitd ratios for srict and lenient banks that produce returns
on bank capital of 20%. As before, strict banks dways have initid capitd less than the required
capitd a the time of examinations, and lenient banks have more capitd in order to asorb loan
write-offs. At arequired level of .05 of assetsin capita at the time of bank examination, strict
lenders haveinitid capita of .0412, while lenient lenders require .227. As capital sandards are

increased, initid capitd levelsincrease. Figure 1 illudtrates the effects of increasing required
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capitd on initid capita needs for drict and lenient lenders earning a 20% return using the
numbersin Table 2. For example, at required capitd of .20 of assets, drict banksinitid capita
has quadrupled as a percent of assetsto .1701, while lenient banks capita increases less than
one hdf to .338 of assets. On the other hand, the increasein initid capita as a percent of assets
isonly 13% for drict banks (i.e. from .0412 to .1613) but capitd needsfor lenient lenders
increase by 11 percent of assets.

Table 2 shows dso the loan rates required to produce the 20% return on invested
capital. At arequired capita of .05 of assets, strict lenders require 16,07% average loan rate
while lenient lenders will need 17.71% to cover their loan losses and carry non-performing loans
one more period. The difference of 1.64% or 164 basis points represents a“liquidity” premium
in the sense used in this paper, a charge to lenders for willingness to carry loans one more
period. Figure 2 illudrates the relation between the level of loan rates producing areturn on
capita of 20% and required capitd. Thefigure illustrates how, as required capitd increases, the
spread between rates required by grict and lenient lenders narrows with higher capita
requirements, becoming approximately equa at around .20 of assets.

Bank regulators are likely to increase capitd requirements or the stringency of capita
enforcement, including required write-offs, in bad economic conditions when the demand for
liquidity isincreasing because fewer projects are successful in one period. In cases where bad
economic conditions are expected to be short-lived as part of a business cycle temporary
downturn, increasing capitd requirements will raise pressure on loan rates a the precise time
borrowers most require forbearance. Borrowers assessing long-term prospects to be good,

that is, that projects will pay off, may not be adle to justify project completion at higher loan
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rates. Abandonment of projects because of increased |oan rates could exacerbate recesson
forces a play in the economy, possible delaying recovery.

Bad economic conditions may increase investors required returns on capitd to
compensate for higher economic risks, including bank investors. Figure 3 illustrates the impact
of changing the required return on bank capita from 20% to 25% on the leve of loan rates for
drict and lenient lenders at different levels of required capitd. The figure demondrates that the
effect of changes on required returnsis not too greet for gtrict lenders, but the required returns
for lenient lenders shifts up dramatically. The figure makes clear that raisng capitd standards
when the required returns on capital are increasing makes the impact on the supply of liquidity

even more severe.

4. Conclusons

Banks subject to capitd regulaion and loan quality review must anticipate that some
borrowers will experience difficultiesin repaying loans in the short run. Banks wishing to
accommodate borrowers who have good long-run prospects no matter what happensin the
short run must invest more capital in order to absorb write-offs required by capita regulation.
Because of thar higher capitd investments and loan losses, lenient lenders providing liquidity
services must charge higher loan rates to earn the same returns as lenders not providing these
services.

The mode presented in this paper demonstrates that increased strictnessin capita

gandards increases the cogts to banks of providing liquidity. Theimplication is that counter-
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cyclica capitd regulation when credit market conditions are fragile can aggravate economic
conditions, reducing the supply of bank loans and liquidity during downturns. This argument
suggests that the stringency of capitd regulation should be consdered in a broader context than
asuring the quality of bank assets.

The modd results can dso be interpreted in terms of differentid capitd requirements on
different classes of assets. If some projects are likely to require more time to be completed but
are classfied asriskier for purposes of capitd regulation and results in interim write-offs due to
not being successful within aregulatory mandated time frame, the modd demondtrates that these
projectswill have higher costs of funds. This opensthe possibility that regulatory classfication
of assat risk could have implications for the types of assets banks finance that go beyond smply
the one-period probability of success.

The mode presented in the paper does not alow an analysis of the macroeconomic
tradeoffsin capitd regulation. Some previous analyses have touched on these issuesin terms of
socidly optima amounts of banks capita (e.g. Koehn and Santomero (1980)), but have not
consdered the effect of capital on liquidity. However, increasing bank capita requirements can
be expected to reduce the willingness of banks to provide liquidity and to raise rates, thus
reducing the demand financing for projects potentidly requiring longer term (i.e. two- period)

loans to be completed.
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Tablel

Capital Requirements, Measured Capital, and Returns
Of Strict and Lenient Lenders At Three Loan Rates*

K" kS rs k' r
.= 11%
0,05 0,0469 687% 01257 1290%
0,06 0,0562 722% 01342 12,30%
0,07 0,0655 747% 01427 11,90%
0,08 0,0747 766% 01512 1150%
0,09 0,0840 781% 01597 11,10%
0,10 0,0933 793% 01683 10,70%
0,11 0,1027 803% 01768 1040%
0,12 0,1120 811% 0185 1020%
0,13 0,1214 818% 01940  990%
0,14 0,1307 824% 02026  9,70%
0,15 0,1401 82% 02112  950%
0,50 04789 87% 05220 650%
n = 14%
0,05 00233 12055% 0102 29,60%
0,06 0,0328 8830% 0111 27,70%
0,07 0,0423 7049% 0120  26,00%
0,08 0,0518 5020% 0128  24,50%
0,09 0,0613 51,40% 0137 2320%
0,10 0,0709 4569% 0146 22,10%
0,11 00804  4133% 0155 21,10%
0,12 0,0000 3789% 0163 2020%
0,13 0,0996 3511% 0172 19,40%
0,14 0,1092 3281% 0181 1870%
0,15 0,1188 308%% 0190 18,00%
0,50 0,4660 1458% 0509  950%
. =17%
0,05 00154 23582% 0094 37,10%
0,06 00250 14908% 0103 34,30%
0,07 00346 11028% 0112 32,00%
0,08 0,0441 8828% 0121 30,00%
0,09 0,0537 7412% 0129 2820%
0,10 0,0634 6423% 0138 26,70%
0,11 0,0730 5694% 0147  2540%
0,12 0,0827 51,35% 0156 24,20%
0,13 0,0923 4691% 0165 2310%
0,14 0,1020 4331% 0174 2220%
0,15 0,1117 4033% 0183 21,30%
0,50 04617 1658% 0505 10,60%
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Parameter values. rp = 9%, g =.1,w=.1, p=.8, R», =-100%
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Table2
Capital Ratiosand L oan Rates Yielding 20% Return

k* k*® rL-s kl ri-l
0,05 00412 16,07% 0,227 17,71%
0,06 0049% 16,21% 0235 17,74%
0,07 00580 16,36% 0242 17,77%
0,08 00664 16,51% 0249 17,80%
0,09 00749 16,65% 0257 1783%
0,10 0,0833 16,80% 0264 17,86%
011 00919 16,95% 0271 17,90%
0,12 01004 17,09% 0279 1793%
0,13 0,090 17,24% 0286 17,97%
0,14 01176  17,3% 0294 18,00%
0,15 01263 1753% 0301 1804%
0,16 01350 17,68% 0308 18,07%
0,17 01437 17.83% 0316 1811%
0,18 01525 17,97% 0323 1815%
0,19 0,1613 1812% 0331 1818%
0,20 01701 1827/% 0338 1822%

Parameter values. rp = 9%, g=.1,w=.1,p=.8, R>=-100
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Figurel
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Figure2

Loan Rate

Loan Rates at 20% Return
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Figure3

Loan Rates

Changein Rateswith Higher Return
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