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·Abstract 

Farmers and lenders continually make decisions about fixed and variable 

rate financing. Conditions are derived and illustrated under which risk-averse 

farmers will choose to borrow more under each type of financing and under which 

they will prefer each type of financing when debt is unconstrained or 

predete;rmined. 
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Variable and Fixed Rate Loans: Determinants of Borrower Demand 

Agricultural borrowers have faced the choice between fixed and variable rate 

loans at least since 1957 when the Farm Credit Service first began making 

variable rate, intermediate-term loans. By 1963, Production Credit 

Ass6t:iations were offering variable rate operating loans and Federal Land Banks 

had a long standing policy of adjusting loan rates to reflect their cost of 

funds (up to a contractual maximum). Various researchers have documented the 

overwhelming shift in agricultural lending to variable rate instruments by the 

early 1980s (LaDue and Leatham, and Barry). There is some reason to believe 

this trend has been reversed in recent years (the farm credit system began 

offering fixed rate loans again in 1986 for the first time since 1969). 

Nonetheless, variable rate lending is an important feature of agricultural loan 

markets about which a number of issues remain unresolved. 

Researchers ,in agricultural finance have long been aware of the qualitative 

effects of variable and fixed rate loans both borrowers and lenders. LaDue and 

Leatham suggest that widespread use of variable rate loan instruments reduces 

debt-carrying capacity, the efficiency of interest rates in allocating capital, 

and the level of farm investment while increasing default risk and the 

cyclicality of agricultural production and investment. Barry and Baker point 

out that the effect of variable rate loans on the riskiness of returns to 

equity is inversely related to the covariance of interest costs and the rate of 

return on farm assets. Barry, Baker and Sanint model the leverage decision 

when interest rates are stochastic and compare optimal debt under stochastic 

and fixed rates. More recently, Leatham and Baker used discrete stochastic 

programming model to investigate the choice of fixed and variable rate loans 

for a midwestern crop-hog farm. Under the specific assumptions of their 

simulation, they found that farmers would always choose fixed rate debt when 
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the premium for fixed rate debt was less than one percentage point. A greater 

premium induced risk~averse farmers to switch. first to some combination of 
fixed and variable rate debt and then to all variable rate debt, 

debt demanded. Usirig a popular mean-variance .. formulaticm of farmer behavfor, 

the choice between fixed and variable·rate loans is analyzed •. Results relate 

to previous research in several ways. First, explanations for shifts in the 

proportion of farm loans that carry variable interest rates are suggested by 

the analysis. Second, the analysis suggests qualitative results that can be 

compared to those obtained by LaDue and Leatham and suggests some _caveat.s to 

:their conclusions. Third, the analysis brings into question the generality of 

the t'esults obtaine~ by Leatham and Baker. ' -

The paper proceeds as follows. In the next section, the standa~d mean-

variance, expected utilityniodel is introduced and previously published results 

croncerning farm (asset) size and demand for debt are sµ1mnarized and extended. 

Next, the choice between fixed and variable rate financing is e'Xplored, first 

in the context of mutually exclusive financing decisions and then whert a .. _ 

·portfolio_of fixed and variable rate financing is possible; Finally, the major 

results are sumniarized andconclusions drawn. 

The Model 
. ; . -~ ' . . 

The model used in this paper follows closely the predominant model used in' 

:.the -literature [e.g.- Barry and Baker; Barry, Baker and $~mint; Collins;_ and 

Merton]. -. Assume a risk-ave·rse I expected-utility-c>f•wealth-maximiZing farmer' 
- -. - . 

wishes to determine whether he should incur fixed or floa~ing rate debt. 

Assume also that this farmer has a predetermined amount of equity, E-bar, 
. ·-

'!! '. 
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(there being no market for equity), a coefficient of absolute risk aversion,</>, 

and a orie period planning horizon. Merton has shown thatthe solutions to the 

one period model are equivalent to the solutions to ari infinite hori.zon 

stochastic control model when the stochastic component follows a Wiener 

pf'dd~b. The discussion here is limited to the one period problem. If the 

farmer's risk preferences can be adequately captured in a negative exponential 

utility function and the rate of return. on assets follows a joint normal 

distribution, the farmers objective· function can be specified in terms of the 

certainty equivalent of profit as (1) if interest rates on.debt are fixed or 

(2) if they are variable. 

(1) max CE('ll") - Aµ - Dk - (</> A2u~)/2, 
D 

(2} CE('ll") - Aµ - Dkbar - (</>/2) * (A2u~ + n2ua '-2ADuak>· 

where A is total assets,.D is total debt, µis the expected rate of return on 

assets, k (kbar) is the (expected effective) interest rate paid ondebt, and 

u~, ua, anduak are the variance of the rate of return on assets, the variance 

of the effective interest rate on debt and the covariance of the rate of return 

on assets and the interest cost of debt. This objective function can also be 

considered a second-order Taylor series approximatfon to the certainty 

equivalent of profit if the distributional or utility function assumptions are 

v:i.61a_ted (Pratt). Note that by choosing D, the level of debt, the farmer is 

alsd.'choosing A, the level of assets since A - D + E-bar, where E-bar is fixed. 

Barry, Baker a:nd Sanint show the first order conditions for(l) and (2) are, 

respectively, 



(la) Pl~ 

(2aJ D2! 

(µ - ~)/(~a~) - E"'.bfr, 

(µ - k-b~r)/(~.a~) "'. ~~bar * (oi - oak)/q~, 

.4 

where a~ - a~ + a~ ". 2aak· Dividing (l.;i.). by A"lt ... (µ - k)/(4'~~) yields a result 

sirtii .. iar to Collins' 6~, the optimal deb.t/asset or leverage ratio. The 

di.fference, a fac17or of E-:bar in the secop.cl tetm .;i.rises because here it is 

assumed, that the equity endowment; is a binding cons.-txa.in,t. If D* is negative, 

the farmer will choose to lend rather than inc;.reas.e h.is fa.rm as.s.ets. 

e:xpectation and. variance. of t_!l.e rate of return e>n as.s.ets, the effe .. ctive. 

interest. rate .• anci,; the. porrow,~r· s, level; o:D ri.sk a.:ve;rsion; and equity·. From 

(2a), th.e. d.emand for variapJe rate. debt depend,s o.n these f)i.ctors: as. well as: the 

expeFt:atiop., aJ1d v.a.riance of. the .. e.ffe,ctiy:e interest rate and its covariance with 

the. rate. of re,t~,rn on, as.se.ts>, It is al~P· cJ.ear· ftr:om1 the.· comparative statics 

presented in, Table. 1 that th,e demand fo_t',- debt will be less. sens.itive unde.r 

va.ria.bl.e rate. finan(:ing, to cJ;i~n,.ge,s in. al;L re.leyan,t-; exogenous fac:t.ors• than under 
. . 

fixed rate financing. This is. true, becaµse the ap·i;;olute value of the 

derivatives of (l.a) with respect to µ, k, ai, and. E.•bar are greater than the 

absolute value of the corresponding derivatives of (2a) when oak is .ne.gative. 

It is. clear from .the first .order conditions that the expected utility 

maximizing level of debt and assets will differ under fixed and variable rate·. 

financing. This can be demonstrated by setting. (la) equal to (2a) ·. . Setting 

. ~la) ,equal to (2a), it is clear that th~ •. expected utility of Weal.th .maximizing 

level of.debt (and assets) will be the.same only under the.condition that. 

which, when k is equal to kbar, reduces. to 
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. . 

(3a) ,w - k -- £,;bar *'.- ;ai *.(a~ ~ oak>l<oa - 2oa.k> ~ 

Wh~n: (3) or (3a)holds the op~:tmal debt can be expre~sed; iespectively~. as . 

. · ,· . _· ·. ··.'.· . ' .· . . . ,. 

(4) ~'i* - D2* - [(µ - kba:r) * ; ;. E-bar * Cai - aak>l/a~ or 
'1:·· ,.· . .· .· . ,· 

(48.) i_ Dl* ;.. .D2* ... E·bar * ua.k/(ua ·~ 2aak) ~ . 

. ·. ·. · . 

. Conditioh (3): can be interpreted as saying that a far~er will choose the same 

-. level of fixed or va:riable rate .financing if the discount on variable over 
' . 

-.fixed, rate. loans i.s just adequate to compensate. for the net risk-adjusted 
·. . . .·.· . . . 

disadvantage of variable rate borrowing. If this condition is ~ot met, then 

Dl.* (Al*)will be greater or less than D2* (A2*) as the left hand Side of (3) 
: . . 

is.less or greater than ;he right hand_ side• 

' . ' 
. . ' . 

. ·6hbice Between Mutually E?Cclusive Fi'.Xed and Variable Ra.te Deb~ 
. ,:_·.,.· .' 

....... , ,. . : i . : ., 

The previous section addressed the question of when-a farmer would choose to 
.. ··. .. ·, .. . . . ·. . 

bortow inoreunder fixed or variable rate financing. The reader.should note 
·.. . :·. 

that'Dl* > D2* does not always imply CE(Dl*)>: CE(D2*}. - Thus, the question of 

rel~tive desirability of fixed-and variable rate borrowing has not yet been 

addressed, -. An importattt aspect ~f the current research _is to addre$:S this. 

issue arid to ~iat'ify factors affecting the choice between fixed .8.nd variable .-

. r.!lte debt. There are two reasonable scenarios under' which this choice could be 

made. The fir~t is the unconstrained ease, i.e .• when the borrower solves (la) 

a~d (28.) independently and chooses the. fixed (variable) r~te debt only if· .. _. -

cEc']){'k) > (<) · CE(D2*). ·· The second case is when, fol' exogenous reasons,· the · 

-ch6ice vari:ilble is not the_ level .of debt but wh~ther the debt carries a fiied 
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or variable rate.· The latter case is referred to as·the debt-constrai.nedcase 

for; the remainder of the paper. 

. . . . . . 
Tb,e Uneonstrained Case 

J'.rl general' the farmer will not. be indifferent .between fixed and. variable 

rate instruments. Setting (1) eqt.1-al to (2) and s1.1bstitutingfrom(la) and (2~) 

. implies the farmer will. be indifferent to. fixed o~· variable rate financing . if 

and o.rily. if · 

{5}<··(µ - k) * [ (µ - k)/(,{>u~ - (µ - k)/2(,{>u~ - E-bar] - , 

· .. · i.(µ - kbar) * [ (µ - kbar)/24>oi - (µ - kbar)/24>ui ·"' E.~bar *(ct~ - oak)/o.~1 .. 

- [E-har2/a~)[ (a~ - Ua_k) 2aa + 2.(ai - Uak) (aa - Uak)aak+ cua - Uak) 2u~] • 

: :· ~ 

Condition (5} is a difficult one to interpret. The left hand side is the 

expected advantage to leverage times the optimal asset level, Al*, less the. 

risk premium and initial equity. The first. term on the right hand side is· 

directly analogous to the left hand side while the second. term is a further . 
. ' . . . 

. :.. . . . . . . . 

. adjustment for financial risk associated with. variable interest rates. Some · 

intuition can be gained by considering the degenerate case where .·ak is zero. 
··-( 

In this case the second term on the right hand side is zero arid the condition 

.becomes si,mply k ... kbar. ·. A sufficient ~onditicm for preferring fixed to 

"\7;g,rfable rate. loans can be derived by term-wise compar.isori of the ritht and . 

left hand sides of (5). This conditfon is 

''.>' ·-: .~. • . .• 
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Coi;idition (Sa) can.be interpreted as saying t~at fixed rate loans will always 
. . 

be. preferred regardless qf risk preference if the ratio of the advantage to 

variable rate debt, µ. - kbar, to the advantage to fixed rate debt, µ - k, lies . . . . . 
. . . 

between.the ratios of the standard deviations under'each type of t'inanCirig arid 

thl. rlltio of total variance under variable rate finanCirig to nort-diversifiable 

· .. variance under fixed ra~e financing. 

Through the~e resui ts the quution of how changes in the financial and . 

businesseri'7ironment affect' the relative desirability of fixed.andvariable 
. . - . . . 

r,ate loans may be add·ressed. Such changes directly .effect such factors as the . , . . 
. . ' . . ' . . . 

. expectatiC>n· and varian~e of the rate of return on assets; the effective cost of 

variable rate ·debt, the covariance of these two facto.r.s and the wealth (and . 

absolute risk aversion level) of business owers·. 

·'.By rearranging· the teruis in (5), the. following condition for indifference 
, . .. . 

. .. 

. betw?.en fixed and variable. rate loans is derived: 

·,',:. 

(Sb).: (µ. - k) 'It [ (µ. .; k)/2;u~ - E-bar] • 
. . .. . . . . 

. (µ - kbar) * [(µ • kbar)/21P'1~ - E-bar * (u~ - uak)/d~] 
·, _:·( 

+ [E-bar2/u~JT (u~ ~ oak> 2cia + 2(u~ - uak> (ua - oa.k>aak + (p-f- uak> 2u~J 

-= Q. 

. : . ·. . . . . . . . 

·.Table 2a provides comparative static results on (Sb), and Table 2b pro~ides 
information useful for interpreting these results. Only chariges in ua have an 

... ·un:~igqous effect on the desirability of fixed relative to vari.able rate 

l~atls. Ctmsist_ent with intuition, an. in~rease (dec.rease) i~ ua makes fixed. 

rate .loans more (less) attractive. Another intuitive result, that the 
. .. 

atttactiVeness of variable r~te .loans increases as the covariance of interest 

rates and returns on assets tncr~ases,· does not hold urilversai'ly except whe·rt 
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initial wealth is zero. At other wealth levels the impact of changes in the 

covariance depends on the magnitudes of such factors as absolute risk aversion, 

the variances of the return on assets, of the cost of debt, and of the return 

on equity. 

·Many of the other results .depend on the ratio of reward to risk of fixed 

versus variable rate borrowing, where reward is measured as the expected gain 

from borrowing (rate of return on assets less interest cost) arid the risk 

measure varies from variance to standard deviation to non-diversifiable risk 

(variance). For example, an increase (decrease) in the level of absolute risk 

aversion makes fixed (variable) rate loans relatively more attractive if and 

only.if the reward to risk ratio of fixed rate leverage is greater than that of 

variable rate leverage where risk is measured by standard.deviation. WhenE-

·bar is zero, an increase (decrease) in either the expectation or variance of 

the rate of return on assets makes fixed (variable) rate loans more attractive· 

if and only if the reward to risk ratio of fixed rate leverage is greater than 

that of variable rate leverage where risk is measured by total variance .. 

Similarly, when E-bar is zero, an increa,se (decrease) in E;.;bar makes fixed 

(variable) rate loans more attractive if and only if the reward to risk ratio 

of fixed rate leverage is greater than that of variable rate leverage where 

risk is measure by non-diversifiable variance. If initia,l wealth is large, an 

increase in µ, u~, or E-bar causes fixed rate debt to be unambiguously 

preferred to variable rate debt. This last result is an artifact of the 

implicit asswnption of constant absolute risk aversion. 

The Debt-Constrained Case 

·If the level of debt is determined exogenously, that. is the same amount will .· 

be borrowed independent of the type of financing, then the fixed rate loan will 

be.prefe'tred if and only if 



(6) k < kbar + </J/2 * [Do{ - 2Aoakl. 

This condition simply says borrowers will prefer fixed rate loans if and only 

if th~ expected effective variable rate plus an appropriate risk premium is 

9 

greater.than the effective fixed rate. Another way to interpret this condition 

is that fixed rate loans will be preferred if the expected difference in costs 

is · 1ess than the ri.sk premium or 

(6a) k - kbar < </J/2 * [Doa - 2Aaakl. 

Condition (6a) will hold in the unconstrained case if Dl* happens to equal 

D2* .. · It is clear from (6a) that variable rate loans will be preferred only 

µnder two conditions. Either the expected interest costs of variable rate 

loans must be lower than the fixed rate, or, if they are greater, the 

covariance must be sufficiently positive. The latter condition, a suffieiently 

positive covaria.nce·between rates of return on assets and interest costs is not 

supported by data presented in.the appendix. 

Choke When Fixed and Variable. Rate Debt Instruments Are Not Mutually Exclusive 

When the farmer can choose to allocate debt between both fixed and variable 

instrunients,his objective function can be written as 

(7) max CE(11:) • Aµ • Dfk - · Dvkbar - (<f,/2)*(A2oi + D~a - 2AD~ak).. 
Df ,Dv 
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where Df and Dv refer to the level of fixed and variable rate debt, 

respectively, and all other variables are as defined earlier. The first order 

conditions for (7) are 

(7a) Df* 

(7b) Dv* 

(µ - k)/(iPu~) - E-bar - Dv*, and 

[(µ - k)*(uak/u~) - iP * (k - kbar)]/[iP(ua - 2uak>· . . 

Comparing (7a) and (7b) to (la), it is clear that Df* + Dv* - Dl*. Thus, 

optimal total debt/assets in the case of continuous choice is equal to optimal 

.debt/assets when only fixed rate loans are available. This is true because the 

fixed, rate debt acts like a risk free asset in determining portfolio weights. 

,From (7b) and (la) conditions can be derived for an interior solution to (7), 

Le. , when both types of loans will be used, and for specialization in 

financing. An interior solution will obtain if 

(8) O < (k - kbar) < (µ - k) * [ua - 3uakl/u~ - iPE-bar * [d~ - 2uakl; 

and the expected utility maximizing level of assets/debt will be the same as in 

the case where only fixed rate loans are available. Thus, in the case where 

both types of financing may be used simultaneously, (8) places a restriction on 

the premium charged for fixed rate lending if both types of financing are to be 

used. Specialization in variable rate instruments w~ll occur when the second 

inequality in (8) is violated; specialization in fixed rate instr.uments will 

occur when 

(9) -(µ - k) * uak/u~ ~ (k - kbar). 
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Table 3 presents comparative static results for this model. Although the 

sum of variable and fixed rate debt behaves as fixed rate debt behaved in the 

previous model, the demand for each type of debt may be more or·less responsive 

to changes in exogenous variables because of the possibility of refinancing 

~lt.isting debt with the alternative type of instrument. Thus, fixed (variable) 

rate borrowing is responsive to kbar (k) in this model where it wasn't in the 

discrete choice version. Simultaneously, the demand for variable rate debt is 

·now independent of wealth where it wasn't before. These results are important 

because they offer testable hypotheses as to which representation of demand for 

debt.is most appropriate. Indirect evidence from Federal Reserve Bank surveys 

of agricultural lenders on the refinancing experiences of bankers during the 

interest rate plunge of 1986 indicates this kind of shifting may be important. 

Using the Results 

To better understand the implications of the theoretical results developed 

thus far three simulations are presented. The illustrated results include 

conditions under which a farmer would choose (1) to .borrow more under fixed or 

variable rate regimes, (2) would prefer each type of financing when debt is 

not exogenously constrained, and (3) would prefer each type of financing when 

debt is constrained. To perform these simulations, it was necessary to choose 

levels for the exogenous variables. The appendix discusses assumptions 

underlying the simulations presented in all figures .. SASGRAPH PROC GCONTOUR 

·was used to create the figures discussed in this section. 

The panels of Figure l show iso-premillin combinations of (µ - k) and (a) u~, 

(b) ¢i, and (c) the correlation coefficient (p) between the rate of return on 

assets and the effective cost of variable rate financing. For example, the 
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iso-premium (k - kbar) line marked zero maps all combinations of (µ - k) and 

other parameters for which a farmer with the assumed levels of wealth and risk 

aversion would borrow the same amount under both fixed and variable rates when 

the premium on fixed rate loans is set at zero. For all panels a movement to 

the right (left) from an iso-premium line, holding the premium charged 

constant, implies the farmer will choose to borrow more under fixed (variable) 

rate financing. 

It is clear from panels la and lb, starting on an iso-premium line and 

holding all other factors constant, the expected reward from debt financing 

mu.st increase as ui or ¢ increase if the choice of financing is to remain 

inconsequential to the amount borrowed. If the expected reward does not 

incr~ase, the borrower will choose to borrow more under fixed than under 

variable rate financing. If the expected reward increase,s and other factors 

,remains unchanged, the borrower will choose to borrow more under variable than 

under fixed rate financing. Panel le shows that the response to changes in C7ak 

depends on its initial value. When p is negative the responsive tends to be 

quite small, but as p becomes more positive, any change in (kbar - k) will be 

inadequate to maintain equal levels of borrowing under both types of 

financing. 

The panels of Figure 2 illustrate expected-utility preference regions for 

fixed and variable rate debt for different combinations when the level of· 

indebtedness is not externally constrained. The shaded areas in the panels of 

Figure 2 show the regions where variable rate financing will be preferred under. 

the assumptions listed in the appendix. The panels of Figure 2 show regions 

of preference between fixed· and variable rate financing for combinations of (µ 

- k) and (a) (µ - kbar), (b) ¢, and (c) p. 
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Var.iable rate.financing, in general, is preferred when (l)the premium. for 

.. f'hced rate financirig is sufficie.ntly large, (2) ; and. (µ - . k) are suffi,ciently . 
• . ' ":;, ... 7 .· •. · :· • .·• • ·• 

low, c>r (3) I' is stiffiCiently positive. Of these conditions, available 
' '• 

e"7ideiice fodicat~'s that (l) va.ries with the term· structure of inte~est rates 

artd·ebln:petition aJllOng lenders, (2) probably holds for some portion of farmers. 

and (3) is unrealistic. 

:The pa~els of Figure 3 show iso-premium (k .;; kbar) combinat:i.~ns of (µ - k) 

and (a) ui, (b) ; , and (c) p •. · These figures are' very similar to the panels of 

Figure 1. Again, for all pariels .a movement to the ~ight (left) from an is.o

premium line, holding the preinium charged constant; implie~ the farmer will 

. prefer to borrow a pre-cletermined amount at fixed (variable) rate financing. 

Nq.te the contours C>f the iso-premia maps is quite different here from those of 

. FigY::t;e 1, adding support to the conclusion that choosing tq borrow more under a 

particular tjpe of fi~a~cing is not the same as higher e:'l(pected utility from 

that type of borrowing. 

Concluding Comments· 
. . ·. ' . . :' 

' ' 

Conditions have been derived for four important: aspects of the choice 

between fixed andvadable rate financing. These conditions include (l)'when . . . . 

th~ optim~l debt (~ss~t) level will be greater under each type of financing, 
' ' 

(2) when each type of financing will be preferred if the. choice hi mutually 
. . . . ' 

ex~1usive and the level of debt is not otherW'ise constrained; (3) when each 
' l, ~. : ' . , 

tyPe of financing will be preferred if the choice is mutually exclusive and 
. .. '}'·~· 

there exists an exogenous con$tralnt .on the level of indebtedness and (4) when 
.... ,·.,· 

', each 'type ()f finan~int would be preferred/used simtil t:aneously when the choice' 
''. ·. " ; . .., 

is not mutually exclusive. · · 
. . . . 

' ' 

· The reE!ults enhance the unde;rstandfng· gained f;rom previous research Of the ·. 

fixed/v~rfabte rat~ ffn~ncing decision. · . Hi particular, .· vi;lJ;"iable r~te financing 

. ·~- ·. 
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does not \lniversally lower debt-carrying capacity or the level of investment as 

LaDue and Leatham suggest, nor are there.specific (positive) premium levels for 

fixed rate over variable rate financing loans below which all farmers will 

prefer fixed rate loans as Leatham and Baker imply. 

R.e§ults also suggest several explanations for observed changes in the 

relative shares of fixed and variable rate lending. These hypotheses are 

summarized by the comparative statics presented in Tables 2a, 2b, and 3. The 

desirability of fixed rate lending relative to total lending should increase as 

the variability of interest rates increase, and, among well-off farmers., if the 

profitability of investment increases, wealth increases, or the variability of 

the return on assets increases. Among poorer farmers, the desirability of 

fixed rate financing should depend on various measures of the reward to risk 

ratios. 

These results have important implications for lenders and policy makers. 

Use of variable rate loans is one strategy available to lenders to control 

interest rate risk. Knowing the nature of the demand curves they are facing 

for different types of loans, can help lenders maximize profit while 

efficiently managing interest rate risk. In doing so, they must set the premia 

·on fixed rate loans and forgo some level of expected profit. Frequently,. 

however, these premia are negative for short-term loans of equal quality 

originated by the Farm Credit System (Collender). In light of the results of 

this research, such pricing appears anomalous, but may indicate nonprice 

rationing of fixed rate loans to customers based on quality or other 

considerations. This last observation should be of interest to policy makers 

as it may be an indicator of market power or other market imperfection. 

It should be noted that the results presented here solve only half the 

problem. As in any market, observed prices and quantities of fixed and 
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variable rate loans are determined by both supply and demand. This paper has 

focused on the demand side of the market. The supply of loans either in 

aggregate or to any particular borrower is not perfectly elastic. Thus, 

observed variation in the proportions of loans made at fixed and variable rates 

will, of course, not be entirely explained by induced shifts in demand. 

Another caveat worth noting relates to the calculation of the expected 

effective rate on variable rate loans. This should not be confused with the 

initial, often artificially low, 'teaser' rate. The expected effective rate on 

a new variable rate loan is a function of the initial rate, the term structure 

of interest rates, the expected holding period (often less than the contractual 

maturity), and any expected costs that may be incurred because of liquidity 

problems from rising interest rates. At least some of these elements are 

difficult or impossible to observe directly. 



16 

References 

Barry, Peter J., Innovative Funding of Farm Loans by Commercial Banks: The MASI 

Experience. Department of Agricultural Economics Research Bulletin No. 81..: 

28, Cornell University, Nov. 1981. 

Barry, Peter J. and C. B. Baker, "Financial Responses to Risk in Agriculture," in 

Barry, Peter J. , ed. , Risk Management in Agriculture. Aines, Iowa: Iowa 

State University Press, 1984. 

Barry, Peter J., C. B. Baker, and Luis R. Sanint, "Farmers' Creciit Risks and 

Liquidity Management," Ainerican Journal of Agricultural Economics 63(1981): 

216-227. 

Collender, Robert N., "Financial Outlook for North Carolina Agriculture: 

.Evidence from the Quarterly Agricultural Credit Conditions Surveys." 

Unpublished manuscript. Department of Economics and Business. North 

Carolina State University. December 1988. 

Collins, Robert A.,. "Expected Utility, Debt-Equity Structure,· and Risk 

Balancing," Ainerican Journal of Agricultural Economics 67(1985): 627-629. 

LaDue; Eddy, L. and David J. Leatham, "Floating versus Fixed-Rate Loans in 

Agriculture: Effects on· B.orrowers, Lenders, and the Agriculture Sector," 

Ainerican Journal of Agricultural Economics 66(1984): 607-613. 



17 

Leatham, David J .. and Timothy G. Baker, "Farmers' [sic] Choice of Fixed and 
. . 

.. Adjustable Interest Rate Loans," American Journal of AgriC:ul.tUtAi Economics 

70(1988): 803-812. 

Melichar; Emanual. Agricultural Finance Databook. Dhision of Research and 

·Statistics. Board of Governors of the Federal Reserve System. Jurie 1987. 

Merton, .R.C., "Lifetime Portfolio Selection Under Uncertainty: The Continuous-

Time Case," Review of Economics and StatistiCs 59(1969):247-257. 

Pratt, J .W., 0 Risk Aversion in the Small and in the Large," Econometrica 

32(1964):122-36. 



18 

Appendix: Base Assumptions for Simulations and Supporting Data· 

The simulations presented in Figures 1, 2, and 3 are based oh the following 

a_ss\unptions. The initial level of equity E-bar is 1. The variance of the 

arinul!.l rate of return on assets is .003. The variance of the effective annual 
. . 

interest rate on debt is ;002. The correlation coefficient between the annual 

:rate of return on assets and the interest rate is -.5. The expected difference 

between the rate of return on assets and the fixed rate debt is 1 percent. 

The premium charged for .fixed rate debt is.0.4 percent. Finally, the risk 

aversion coefficient is 1. Since initial wealth is one, the risk aversion 

coefficient can be interpreted as relative risk aversion. Most of these 

figu:res (riskaversionbeing the exception) are based on historical data as 

p:i::~serited in.Table Al. 

Table Al: Historical Means, Variances and Correlations. of Relevant Variables 

cost of debt rate of return on assets 
- .1.:. nominal real income total 

Mean: .066 .035 .041 .040 
Variance: .0002 .002 .0004 .003 

Corretations: nominal red 

total ROA - .44 ~ .. 49 
income ROA -.31 - .56 

_;,. · ... 
source: Computed from Melichar, 1987. 

I 
I 

.. 



TABLE 1: 

· factor 

k (k-bar) · 

0'2 .a 

O'~ 

O'ak 

E~bar 

FACTORS AFFECTING DEMAND FOR FIXED AND VARIABLE .RATE DEBT -
DISCRETE CHOICE MODEL 

-(µ - k) 

tf>u~ 

0 

0 

-1 

-:(µ .. k) 

ui t/>2 

. . . 
derivative with respect to factor of: 

-(µ -

-(µ -

D* . 2 

-1/t/>ir~ 

k-bar) E-bar(ua -

t/> 4 O'e 0'4 e 

k-bar) E-:bar(ui -
+ 

tf>u: 0'4 e 

E-bar 

2 O'e 

-Cui - O'ak> 

u2 e 

-(µ - k-bar) 

0'2 e t/>2 

O'ak) 

O'ak) 

I 



TABLE 2: Factors Affecting Preference for Fixed and Variable Rate Loans·-
Discrete Choice Model 

. . 

· Fal::tol:.- · Change in (Sb) \olitl:t Respect to Factor [a(Sb)/ofactor] 

,µ 
(µ - k) 

tP"~ 

(µ - kbar) 

,J. 2 
. [ ua - u ak l + E-bar --. -·-

u2 . 
Y'"e . e 

(µ - kbar) (u~ .:. u ak> 

0'2 
(µ - k) 

e 

2E-bar 
+ rc 0 i - uak> 2ua + 2(u~ - uak>< 0a - uak) 0 ak + <ua - uak) 20~l 

(µ - k}2 (µ - kbar)2 
+ -.-----

(µ - k)2 (µ - kbar)2 cua - 0 ak) · 
+ E-bar 

2t;o: 2t;o: 02 e 

. E-bar2 
[ (u~ Uak> (u~ + 0 ak>] + (u~ - 0 ak) - 0 ak) 2 + Cui -

q6 e 

.. 



(µ - kbar)2 

2~o~ 
+ E-bar 

(µ - kbar)2 
- ----- + 

E-.bar(µ - kbar)(o~ - o~) 

04 e 



Table 2a: Signs of Changes in (Sb) with Respect to Exogenous Factorsl 

Conditioned on: 
-----~---~-------

Factor Unconditional E-bar - 0 E-bar large 

< (µ -k) < (µ - kbar) 
? 0 as > 0 

> > 

< (µ - k) < (µ - kbar) 
E-bar ? 0 as > 0 

> 

< (µ - k) < (µ - kbar) 
0 as 

> "a > O'e 

< (µ - k) < (µ - kbar) 
? = 0 as > 0 

> 

> 0 

< 0 if - < 0 ? 

otherwise ambiguous 

1A positive partial derivative indicates that as the exogenous factor 
increases, fixed rate loans become relatively more attractive. A negative 
partialderivative indicates that as the exogenous factor increases, variable 
rate loans become relatively more attractive. 
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TABLE 3: 

factor 

µ 

k· 

k-bar 

E-bar 

FACTORS AFFECTING DEMAND FOR FIXED AND VARIABLE.RATE DEBT -
CONTINUOUS CHOICE MODEL 

derivative with respect to factor of :1 

* D 

l/qSo~ 

0 

-(µ - k) 

0 

0 

-l 

-(µ - k) 

2 ..L2 Oa Y' 

02 ·a 

D* v 

- 0 ak ----------
qSo;<oa - 2oak) 

-l 

qS<oa - 2oak) 

-(µ - k)oak 

<Pu: ( oa - 2o ak) . 

-[(µ - k)oak + (k - k,.bar)oiJ 

<Poi(o~ - 2oak)2 

(µ - k)o~ 

qSu;(u~ - 2oak)2 

0 

-[(µ - k)oak + (k - k-ba:r)]. 

¢2oicua - 2uak> 

· 1The derivative> of D! with respect to each factor is simply the. derivative 
of D* less the derivativeofD~. 
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Figure 2b: Region of preference for variable rate loans (shaded area) --
expected return from fixed rate leverage versus dsk aversion. 
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Figure 3c; Iso - premium contours for indifference in financing when debt 
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