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PREFACE 

This publication contains papers presented at a seminar held in con
junction with the 1985 annual meeting of Regional Research Project NC-161, 
"Evaluating Financial Markets for Agriculture." The papers cover a broad 
range of topics including the current status of financial conditions in the 
farm sector, micro analyses and macro pol icy issues. 

Cooperating agencies in the NC-161 project are: the agricultural 
experiment stations of Arkansas, Illinois, Indiana, Iowa, Michigan, Minnesota, 
Missouri, Nebraska, New York, North Dakota, Ohio, Oklahoma, and Texas; the 
Board of Governors of the Federal Reserve System; Federal Reserve Bank of 
Kansas City and ERS; USDA. Dr. Donald Anderson, North Dakota State Agri
cultural Experiment Station, serves as Administrative Advisor. 

A number of individuals and organizations deserve appreciation for their 
contributions to this seminar and other activities of NC-161. Bill Herr, John 
Penson and Jerome Starn served with me on the program planning committee to 
organize this seminar. Kenneth Obrecht handled local arrangements on behalf 
of the Sixth District Farm Credit Banks who graciously hosted this meeting. 
Appreciation is also expressed to the Farm Foundation for their financial 
support, and to USDA, ERS-ARED for covering the cost of publishing these 
proceedings. Finally, a special thanks is extended to the seminar partici
pants who prepared and presented the papers that follow. 

i 

Warren F. Lee 
1985 Program Chairman 
NC-161 Research Committee 
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EFFECT OF SELECTED MACROECONOMIC AND FARM 
PROGRAM POLICIES ON FINANCIAL CONDITIONS 

IN AGRICULTURE: A LOOK TO 1990 

John B. Penson, Jr. 
Dean w. Hughes 

Ann L. Adair 

The financial stress facing many farmers today has become front
page news. A mixture of music concerts, movies, celebrities, farm fore
closures, and lender woes have made a growing number of urban consumers 
aware that something is indeed wrong "down on the farm." Yet, urban 
consumers probably see themselves as being largely unaffected by the 
events taking place in agriculture. Inflation is the lowest it has been 
since the sixties, the civilian labor force is the highest it has ever 
been, and consumer credit is readily available at the lowest rates in 
the 1980s. Rural consumers residing in farming communities, however, 
have had the plight facing many farmers brought home to them in a radi
cally different way. Rather than having Willie Nelson inform them of 
the financial stress facing many farmers, many rural residents have 
experienced the spinoff effects of farm financial stress in the form of 
reduced economic activity in their community. This reduction in eco
nomic activity has led to bank failures, store closings, and rising 
rural unemployment. 

Against this backdrop of mixed public perceptions, policymakers, 
lobbyists, and others are currently fashioning macroeconomic, interna
tional trade and farm program policies. These policies will go a long 
way towards determining the future financial condition and ownership 
structure of the farm sector over the remainder of this decade. The 
Reagan administration, for exa.11ple, has proposed modifications to the 
Agriculture and Food Act of 1981 that would reduce the prices at which 
program commodities are supported over the next four years. Joining the 
administration in lobbying for sharp cuts in federal price support pro
grams are a variety of consumer groups. The Public Voice for Food and 
Health Policy, for example, argues that the programs for milk, sugar 
and peanuts results in substantially higher consumer prices. Others, 
including farm sector politicians up for re-election next year and many 
farm and agri-business lobby groups, argue this is not the time to cut 
back on farm price and income supports. 

The authors are Professor, Department of Agricultural Economics, 
Texas A&M University, Associate Professor, Department of Agricultural 
Economics, Texas Tech University, and Research Assistant, Department of 
Agricultural Economics, Texas A&M University, respectively. Funding for 
this research was provided by the Texas Agricultural Experiment Sta
tion, The u.s. Department of Agriculture and the Thornton Agricultural 
Finance Institute. All programs and information of the Texas Agricul
tural Experiment Station are available without regard to race, ethnic 
origin, religion, sex, and age. 
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The purposes of this paper are to identify some of the major 
macroeconomic and farm program policy options being considered by poli
cymakers and the effects that a few of these policy combinations would 
have upon the economic performance and financial condit~on of the farm 
sector. The second sect~on of th~s paper outhnes the three macroeco
nomic policy scenarios we shall exam~ne and their effects on the gen
eral economy and agriculture out to the year 1990. The third section 
examines the effects of a cont~nuation of the 1981 Act versus adoption 
of the Reagan administration's proposal to reduce price supports for 
program commodities using one of the macroeconomic scenarios developed 
in the second section. The focus of the third section is to identify 
the implications these two broad farm policy opt~ons have for the eco
nomic performance and financial condition of the sector over the 
1986-1990 period. The bnal sechon presents a summary of this paper 
and the conclusions drawn from our analysis. 

Impact of Alternative Macroeconom~c Policies 

The economy has gone through some major changes since we presented 
our projections to 1990 at last year's meeting (Hughes and Penson 
l984a). There has been an additional year of high federal budget defi
cits. While the 1984 deficit was slightly below the deficit recorded in 
1983, the 1985 deficit looks like it will set an all time record. Thus 
far, policymakers have been unsuccessful in doing more than passing 
budget resolutions supporting the need to cut the budget deficit. Per
haps the most significant change in macroeconomic policy has been the 
dramatic switch by the Federal Reserve System to permit higher growth 
rates in the monetary aggregates. According to the Federal Reserve Bank 
of St. Louis, the growth in the monetary base (bank reservers plus cur
rency) began to accelerate in 1ate-1984. Since November of last year, 
the monetary base has grown by r::•, er 8%. In the last six months, the 
monetary base has grown at a 9.1% annual rate. 

The acceleration in the growth of the monetary base has been 
reflected in the growth of the overall money supply. M1 balances grew 
at a rate of 12.2% from November 1984 through August 1985. Growth in 
this measure of the money supply averaged only 6. 5% annually over the 
1980-1984 period. 

The result of this expansionary shift in monetary policy has been 
a decline in interest rates. The prime interest rate at commercial 
banks, which was 13% in September 1984, stood at 9. 5% in August 1985. 
Other national interest rates have shown similar declines. Farm inter
est rates, however, have not declined like general market rates due to 
the risk premiums assessed by farm lenders in light of rapidly increas
ing farm loan losses. 

Inflation has not yet shown any significant increase. The GNP 
price deflator for the first half of 1985 rose at an annual rate of 
only 4.2%. It is not difficult, however, to imagine that inflation will 
begin to accelerate in the near future with the money supply growing at 



3 

current rates. It is this antic~pated increase in lnflation that gener
ates much of the difference between the projections we presented ear
lier (Hughes and Penson 1984a,b) and the projections presented in this 
paper. 

Three different combinations of monetary and fiscal policies are 
briefly examined in this section. They are identical in design to those 
we presented at last year's meeting. The model used to examine the 
effects of these scenarios is the COMGEM macroeconomic model. COMGEM is 
a "large scale" econometric simulation model that incorporates 371 
simultaneous equations which capture economic outcomes not only in the 
farm sector but in the nonfarm business, financial, household, govern
ment, and rest-of-the-world sectors as well. An overview of this model 
is provided by Penson, Hughes and Romain. 

High Deficits and Fast Money Growth 

The first scenario examined in this study is characterized by con
tinued high budget deficits as well as a continuation of the easy mone
tary policy initiated in 1985. The real government deficit under this 
scenario is assumed to remain at or near its 1984 level through 1990. 
The monetary base is assumed to continue to grow at rates consistent 
with those seen in the first nine months of 1985. 

A continuation of high government deficits with their attendant 
fiscal stimulus, when combined with a stimulative monetary policy, will 
almost certainly lead to rapid increases in general economic activity 
over the short-to-intermediate-term (see HDFM in Figure 1). This rise 
in economic activity would, however, would lead a rapid growth in the 
inflation rate to grow more rapidly as resources become more fully 
employed (see HDFM in Figure 2). 

Real interest rates would probably decline under this scenario as 
savers are continually surprised by higher and higher rates of infla
tion (see HDFM in Figure 3). How long this would occur is very uncer
tain in today' s deregulated environment, however. The model results, 
which are based on historical reactions to rapid growth in money, are 
somewhat suspect in this regard. It may well be that, after a tew years 
of lower real interest rates, upward pressures on inte=est rates will 
build as financial markets are asked to service large demands for both 
public and private sector credit. The Federal Reserve System at that 
point would be faced with the choice of either allowing inflation to 
exceed the rates observed in the early-l980s or allowing interest rates 
to rise. 

Financial conditions in the farm sector as we noted at last year's 
meeting would likely end up going on a roller coaster ride under this 
scenario, first showing some improvement and then getting substantially 
worse (Hughes and Penson 1984a). Farm income would increase at first 
due to lower real interest rates (see HDFM in Figure 4). The exchange 
rate would also likely decline, and thus lead to an increase in 
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agricultural exports. Lower interest rates would make farm interest 
expenses decline relat~ve to other farm production expenses. Later ~n 

the decade, however, rising inflation would lead to declines in real 
net farm incomes. Conditions would be even worse if real interest rates 
are allowed to rise. Asset values would also show short-term strength, 
but then weaken. With higher profits and lower interest rates in the 
near-term, a reversal of recent declines in land and machinery prices 
might be anticipated. As real net farm income begins to decline sharply 
in 1988, however, real farm asset values would weaken as well. 

The net result of monetizing continuing high deficits would there
fore probably be some short-term relief for the sector. By 1990, how
ever, financ~al problere3 would be similar to those faced earlier in 
this decade. Little, ii anything, would have been gained by all the 
pain suffered from efforts to combat inflation throughout the 1980s. 
Furthermore, farmers would likely be faced with the prospect of dndur
ing another "fight against inflation" in the 1990s with less real 
wealth than they had when we entered the last bout in 1980. 

High Deficits and Slow Money Growth 

The second macroeconomic scenario we shall examine in this paper 
assumes a continuation of the current high federal budget deficits. It 
also incorporates a restrictive monetary policy beginning in 1986 that 
is designed to reduce inflation to less than 1% by the end of the dec
ade (see HSSM in Figure 2). 

With a stimulative fiscal policy and a monetary policy suffi
ciently restrictive to control inflation by 1990, economic growth would 
likely be reduced (see HSSM in Fjr1re 1). The "spurts and fits" pattern 
of economic growth observed in the economy over the first half of the 
decade would quite likely continue under this scenario. 

The conflict between fiscal and monetary policy inherent in this 
scenario would generate sharply h~gher real interest rates (see HSSM in 
Figure 3). Slower domestic growth in incomes would constrain the growth 
in savings, and more foreign capital inflows would be utilized in 
financing annual federal budget deficits. 

The impact of these macroeconomic policies on the financial condi
tion of the farm se~.- tor is probably obvious since the environment in 
many ways resembles the 1902-1983 period. As we noted at last year's 
meeting, agricultural exports would decline further and domestic demand 
for food would also be reduced (Hughes and Penson 1984a) • Interest 
expenses would continue to rise relative to other production expenses, 
more than making up for the slow rise in input prices. Thus, real net 
farm income would continue to decline from current depressed levels 
(see HSSM in Figure 4). Asset values would also continue to decrease as 
low farm incomes and higher interest rates would reduce the discounted 
present value of the expected returns to land. The real value of 
machinery and equipment would also decrease as both the price and the 
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stock of farm capital is diminished. 

A return to fighting inflation solely through constraints on money 
and credit while running large federal budget deficits therefore would 
continue to impose serious adjustments costs on the farm sector. Real 
incomes would remain near the levels of the 1930s. Asset values would 
continue to decline. And more farmers would go out of business. 

Lower Deficits and Slow Money Growth 

The third and final macroeconomic policy scenario examined in this 
paper is characterized by reductions in federal budget deficits start
ing in 1986. Lower deficits are assumed to be the result of a decrease 
in the rate of growth in government expenditures. Like the second scen
ario, the goal of monetary policy in this scenario is assumed to be one 
reducing inflation below 1% by the year 1990 (see LDSM in Figure 2). 
Meeting this objective is made more difficult by the recent growth in 
the money supply. The macroeconomic policy objectives of this scenario, 
in fact, are identical to objectives inherent in the "lower deficit and 
moderate money growth" scenario presented at last year's meeting 
(Hughes and Penson 1984a). A more restrictive growth in the money sup
ply than was necessary last year is now needed to reduce inflation 
below 1%. 

If government deficits are reduced without large tax increases, 
the general economy is likely to experience a more balanced growth. Of 
course, slower growth in government expenditures will reduce the growth 
in GNP (see LDSM in Figure 1). The near-term decline in real interest 
rates, however, would probably offset at least some of the reduction in 
fiscal stimulus (see LDSM in Figure 3). The real prime rate under this 
scenario would begin to rise over the long run, however, as more con
tractionary monetary policy actions are needed to attain the objectives 
assumed in this scenario. 

With lower annual budget deficits, the U.S. Treasury would not 
have to borrow as much as it would if these deficits continued at cur
rent high levels. When lower government spending is combined with the 
same monetary policy objectives assumed in the previous scenario, lower 
real interest rates can be achieved. Such declines in interest rates 
could increase profits in all capital-intensive industries like farm
ing, lower the value of the dollar versus other currencies, and reduce 
foreign capital inflows. A lower exchange rate would also help the 
economy by increasing the foreign demand for our agricultural and 
nonagricultural exports. 

A combination of deficit control and slow growth in the money sup
ply is likely to produce some economic stability in the farm sector. 
Improvements in both foreign and domestic demand for food would 
increase the prices received by farmers, while lower interest and 
inflation rates would slow the growth in farm production expenses. The 
result would be higher real net farm incomes than observed under the 
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first two scenarios but still low by recent h~storical standards (see 
LDSM in Figure 4) . Higher incomes coupled with lower interest rates 
could cause farm asset markets to recover in the near-term. Land price 
gains would probably not match those of the inflationary 1970s, but 
would show some improvement from current depressed levels. Expanded 
investment in machinery and equipment m1ght also be expected as farmers 
have more incentive to replace an aging capital stock. 

The net result of combining reductions in federal deficits with a 
slow growth in money and credit therefore would be a stabilized farm 
economy. Farm incomes and asset values would not continue to nose-dive 
as would occur under the first two scenarios. 

Impact of Alternative Farm Policies 

Two alternative farm program policy scenarios are examined in this 
section. The first scenario assumes a continuation of the Agnc..~lture 
and Food Act of 1981. The second scenario assumes adoption of the 
Reagan Administration's proposal for pegging loan rates and target 
prices to a three-year moving average of the market price for each pro
gram commodity. Both of these policies will be examined in the context 
of the first macroeconomic policy scenario discussed above, which 
assumed a continuation of expansionary fiscal and monetary policies. 

Farm Program Policy Scenarios 

Before presenting the implications of these two farm policy sce
narios for the economic performance and financial condition of the farm 
sector, let us briefly review their design. 

1981 Farm Bill. The Food ~ ·• Agriculture Act of 1981 specifies 
minimum annual loan rates and and target prices for program commodi
ties. The USDA has the discretion to increase either or both under 
specified circumstances. Deficiency payments are limited to $ 50, 000 
per farmer, with acreage allotment compliance being a condition for 
eligibility. There is no limit on the dollar amount of nonrecourse 
loans available through the Commodity Credit Corporation. The Secretary 
of Agriculture can require set-asides, acreage allotments, and paid 
diversion programs to influence total supply of surplus commodities. 
The CCC also purchases surplus dairy products which processors are una
ble to sell for at least the equivalent of the federal support rate. 
This rate is currently $11. 60 per cwt and will remain at this level 
through October 1987. 

Large buildups in government-controlled stocks have occurred in 
recent years. This buildup is due, in part, to excessively high price 
support levels which have encouraged over production by giving mislead
ing price signals to producers. Recent concern over the growing size of 
the federal budget deficit has spilled over to farm commodity programs. 
Legislators have begun to scrutinize federal outlays for these programs 
and to question the appropriateness of these programs in achieving long 
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run goals for both the farm sector and the general economy. 

The loan rates and target prices for the major farm products indi
vidually modeled in COMGEM were assumed to remain at their 1985 levels 
under this scenario. The 1985 values for these variables presented in 
Table 1 therefore represent the values assumed in this scenario over 
the entire 1986-1990 period as well. 

Reagan Administration Proposal. The Reagan administration has 
drafted a "market oriented" proposal to replace the Food and Agricul
ture Act of 1981. This proposal would reduce current support levels to 
farmers, thereby curbing the drain on the U.S. Treasury associated with 
farm programs. Under this scenario, loan rates over the 1986-1990 
period for wheat, feed grains, soybeans, cotton, and rice would be set 
at 75% of the average market price over the previous three years. Tar
get prices for all but soybeans would begin at 100% of the three-year 
average market price in 1986, and decline to 75% by 1991. Target prices 
by law would be identical to loan rates by 1991. Direct payments would 
be limited to $20,000 in 1986 and decline by $5,000 per year, leveling 
out at $10, 000 by 1988 and remaining at that level. Changes also are 
suggested to the Commodity Credit Corporation and Farmer Owned Reserve 
programs. A $200,000 limit would be placed on nonrecourse loans, with 
additional loans available only on a recourse basis. The administra
tion's proposal also takes a stand on supply management by eliminating 
any paid land diversion and a phase out of required acreage reductions 
by 1989. 

The support price for milk would remain at $11.60 per hundred
weight until October 1987. After that, an annual decrease of up to 
$1.00 per hundredweight could be authorized if surpluses remained high. 
For purposes of this analysis, we assume the support price will fall to 
$11.10 per hundredweight during the 1988-1989 period due to technolo
gies which increase production per cow. After 1989, we assume the sup
port rate will fall to $10.60 per hundredweight as a majority of pro
ducers adopt these technologies. 

It is apparent the administration feels that a reduction in price 
supports would both decrease the cost of farm programs to the U.S. 
Treasury and reduce the continuing large commodity surpluses which have 
accumulated under existing farm programs. The target prices and loan 
rates for specific program commodities modeled in COMGEM are presented 
in Table 1. A comparison of these values over the 1986-1990 period to 
the 1985 values which are continued under the 1981 Act suggest that 
government expenditures for farm programs should fall under this scen
ario. 

Impact of Alternative Farm Policies 

The effects of the loan rate and target price provisions called 
for under these two farm policy scenarios are examined in a macroeco
nomic environment characterized by continuing high budget deficits and 
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Table 1. Target Price and Loan Rates for Selected· Program Commodities 
Under the Reagan Administration Proposal 

1985 1986 1987 1988 1989 1990 

Corn 
Target price 3.03 3.01 2.53 2.12 2.00 2.06 
Loan rate 2.55 2.26 2.02 1.80 1.80 1.96 

Wheat 
Target price 4.38 3.39 2.85 2.39 1.90 1.59 
Loan rate 3.30 2.54 2.28 2.03 1.71 1.51 

Oats 
Target price 1.55 1.49 1.29 1.13 .98 .88 
Loan rate 1.31 1.12 1.03 .96 .88 .84 

Barley 
Target price 2.60 2.33 1.84 1.54 1.28 1.14 
Loan rate 2.03 1. 75 1.47 1.31 1.15 1.08 

Sorghum 
Target price 2.88 2.75 2.34 1.98 1.84 1.87 
Loan rate 2.42 2.06 1.87 1.68 1.66 1. 78 

Cotton 
Target price .81 .65 .56 .51 .52 .56 
Loan rate .57 .49 .45 .43 .47 .53 
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fast money growth (i.e., the last macroeconomic policy scenario exam
ined above) . Time and space limitations prevent us from examining all 
the commodity-level detail provided by COMGEM. The examination of each 
farm policy scenario is limited here to their impact on cash receipts 
for crops and livestock, net farm income, and farm real estate values. 

Impact 2E Cash Receipts. Cash receipts for the seven major commod
ities individually modeled in COMGEM (wheat, corn, oats, barley, sorg
hum, cotton and soybeans) under the two farm policy scenarios are 
expressed in constant dollars in Figure 5. A substantial difference 
between these two farm policy scenarios is noted by the year 1990. Real 
cash receipts for the seven major crops would be $14.9 billion under a 
continuation of the 1981 Act. This is some $2 billion ~ than real 
cash receipts for these crops in 1990 under the Reagan administration's 
proposal. While real cash receipts for these crops under continuation 
of the 1981 Act would be higher in 1990 ($14.9 billion) than they were 
in 1985 ($13.3 billion), the same cannot be said for the Reagan admin
istration's proposal. Real cash receipts for these seven major crops by 
1990 would be less under the administration's proposal ($12.9 billion) 
than they were in 1985 ($13.3 billion). 

Production levels would be higher for most crops under the 1981 
Act than they would be under the Reagan Administration's proposal as 
producers responded to the higher support levels. Stocks of these pro
gram commodities would also be higher, particularly for wheat. The 
lower prices for many of these commodities would lead to higher exports 
under the Reagan administration's proposal as hoped for. The relatively 
low exchange rates under the expansionary macroeconomic policy environ
ment we have assumed in this analysis helped make this possible. 

The projected expansion of beef cow herds beginning in 1987 and 
sows on farms in 1988 contribute to the expected improvements in feed 
grain prices. As Figure 5 suggests, the outlook for real cash receipts 
for crops improves under both scenarios. Prices for corn, for example, 
rise above the loan rate by 1987 under the 1981 Act scenario and by 
1986 under the Reagan administration's proposal. 

Before turning to real cash receipts for livestock, several 
caveats are in order. First, no adjustments have been made to crop 
yields beyond those suggested by projected biological and economic con
ditions to reflect the availability of new technologies. The emergence 
of output-enhancing technologies later in this decade would offset the 
improvements projected in feed grain prices. Second, acres planted for 
program commodities drop only slightly under the Reagan administra
tion's proposal despite the unusually low loan rates noted in Table 1. 
While admittedly surprised by this outcome, the market prices projected 
for these commodities under the Reagan administration's proposal ~ 
above national average variable costs of production. However, we would 
likely see cutbacks in the production of some of these commodities in 
regions where costs of production exceed the national average. 
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Cash receipts for the livestock commodities individually modeled 
in COMGEM (cattle, hogs and dairy) under the two farm policy scenarios 
are also expressed in constant dollars in Figure 6. Real cash receipts 
for livestock by 1990 are roughly equal to the levels observed in 1985. 
Real cash receipts for cattle and hogs under the Reagan administra
tion's proposal are only slightly higher than the levels noted under a 
continuation of the 1981 Act. The reduction in the support price for 
milk from $11.60 per hundredweight to $11.10 in 1988 and to $10.60 in 
1989 and 1990 under the Reagan administration's proposal reduces cash 
receipts to dairy farmers in these years, and accounts for much of the 
difference between these two scenarios plotted in Figure 6. 

The projections of real cash receipts for livestock presented in 
Figure 6 reflect the commercial availability of the bovine growth hor
mone (BGH) for dairy cattle beginning in 1988. A shot of BGH will 
reportedly result in a one-time increase in milk production of 20% per 
cow. It is expected that 90% of all dairy producers will have adopted 
this technology with four years from its debut. 

Impact £g Net Farm Income. Real net farm income under the two farm 
policy scenarios and an economic environment characterized by expan
sionary monetary and fiscal policy are depicted in Figure 7. Real net 
farm income will fall sharply from the levels suggested by a continua
tion of the 1981 Act if the Reagan administration's proposal was 
adopted. Part of the reason for this difference is the lower levels of 
real cash receipts for crops depicted earlier in Figure 5. Another 
major reason is the difference in the level of deficiency payments to 
producer under these two farm policy scenarios. Real deficiency pay
ments would be practically zero under the Reagan administration's pro
posal by 1990. By law, they would fall to zero in 1991 since loan rates 
would be identical to target prices. Thus, the Reagan administration 
would achieve its goal of reducing government expenditures in agricul
ture. But the real net farm income levels projected by the end of the 
decade would be below depression-era levels. All farmers whose produc
tion costs equal or exceed national averages would undoubtedly experi
ence substantial financial stress. The implications of this scenario 
for the ownership structure of agriculture requires further study. 

Impacts £g Real ~ Asset Values. The projected trend in real 
farm asset values under the 1981 Act scenario is very much like the 
projected trend for the high deficit-fast money growth macroeconomic 
policy scenario we presented at last year's meeting (Hughes and Penson 
1984a). The substantially lower levels of real net farm incomes pro
jected under the Reagan administration's proposal helps explain the 
lower real farm asset values under this scenario. Neither projected 
trend is particularly heartening to producers in areas where asset val
ues have already fallen substantially. Capital expenditures would be 
lower under the Reagan administration's proposal; however, depreciation 
would exceed capital expenditures under both scenarios. The real equity 
losses under both scenarios have implications for both farmers and 
lenders that require further study. 
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Summary and Conclusions 

This paper initially updates projections of the farm sector's per
formance and financial position under three macroeconomic policy sce
narios presented elsewhere by Hughes and Penson. The results of this 
study suggest the same conclusions; namely, the existance of high 
budget deficits has a negative effect on real net farm income and farm 
asset values in the long run regardless of monetary policy. The combi
nation of lower budget deficits and a moderate growth in the money sup
ply, however, would lead to higher real net farm income and an improve
ment in real farm asset valu~s. 

This paper went b~JOnd an assessment of macroeconomic policies by 
using one of these macroeconomic policy scenarios as a backdrop for 
examining two alternative farm program policies. The macroecono•r.:..::: pol
icy scenario used in this analysis assumed a continuation of the expan
sionary monetary and fiscal policies observed over the first 3 quarters 
of 1985. This meant that the two farm program scenarios were examined 
in an economic climate where real GNP was expanding and real interest 
rates and exchange rates were falling. 

The ensuing analysis showed that, while a continuation of the 1981 
Agriculture and Food Act does not restore farm profitability, the 
Reagan administration's proposal for determining target prices and loan 
rates would make matters worse over the intermediate term. Real cash 
receipts for crops by 1990 would actually be below 1985 levels under 
this proposal, and some 15% below that projected under the 1981 Act. 

Total cash receipts for E' stock would change relatively little 
under the two proposals (cattle and hog cash receipts would be higher 
under the Reagan proposal but milk cash receipts would be lower). The 
difference in real net farm income between these two farm program pro
posals is largely explained by (1) the level of real cash receipts for 
crops and (2) the level of govern. .. ant payments to farmers. Finally, the 
continued downward trend in real farm asset values under the 1981 Act 
and expansionary macroeconomic policies would be magnified by the 
Reagan administration's proposal. The resulting real equity losses by 
farmers under both scenarios have implications for both farmers and 
lenders that require further study. 
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RESTORING FARM PROSPERITY: THE POLICY AGENDA 

Mark Drabenstott, Marvin Duncan, and Kim Norris 

The performance of u.s. agriculture bas continued to worsen 
throughout the current strong business expansion. Agricultural export 
sales have slumped, whether measured in current dollars or tonnage, 
asset values have declined, and farm income has stagnated at levels 
unacceptably low for many farmers. As a result, farm business failures 
have increased dramatically from the very low levels of the previous two 
decades. And problems on the farm have spilled over into the rural 
communities. Most businesses serving agricultural producers, regardless 
of the region of the country, have experienced reduced sales and 
downward pressure on profits. Farm financial stress problems have been 
particularly evident among agricultural lenders. 

Much of the adjustment has been the inevitable result of changes 
in three market fundamentals--a return to a less inflationary 
environment, structural changes in financial markets, and u.s. 
integration into a world market for food and fiber. It is, 
nevertheless, increasingly apparent that agriculture may decline well 
beyond the adjustment required by these changes in market fundamentals. 
Unless changes are made in public policy, the bleak outlook for the 
sector could worsen. The overriding policy question, therefore, is how 
to turn around the sector's sagging fortunes. 

This article considers a set of policies that are likely needed to 
restore long-lasting farm prosperity. The article begins by cataloging 
the basic problems now facing the agricultural sector. This is followed 
by a discussion of policy changes that appear necessary for agriculture 
to overcome current difficulties. Three policy changes are identified: 
reducing federal budget deficits, crafting a market-oriented farm 
policy, and easing the transition to a market-oriented policy. The 
article then examines three additional policy changes that likely will 
be needed to strengthen and prolong agricultural growth: greater 
attention to trade issues, increased emphasis on value-added products, 
and policy changes to encourage demand growth in developing countries. 

Mark Drabenstott is a research officer and economist with the Economic 
Research Department at the Federal Reserve Bank of Kansas City. Marvin 
Duncan is senior deputy governor of the Farm Credit Administration, and 
formerly vice president and economist with the Federal Reserve B~nk of 
Kansas City. Kim Norris is a research associate with the Economic 
Research Department at the Federal Reserve Bank of Kansas City. The 
views and opinions expressed herein are solely those of the authors and 
do not necessarily represent those of the Federal Reserve Bank of Kansas 
City, the Federal Reserve System, or the Farm Credit Administration. 
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FARM PROBLEMS TO ADDRESS 

u.s. agriculture has rediscovered a nootber of basic problems in 
the 1980s. While the 1970s was a decade of general farm prosperity-
with some notable exceptions, such as the cattle industry--nagging 
problems from earlier decades have r.eapv·ared in the 1980s along with 
striking new problems. 

Excess Capacity 

For decades, the United States has been able to produce more food 
than it can consume. This problem gave rise to the farm legislation of 
the 1930s that generally remcins in effect today. A boom in farm 
exports in the early 1970s empti~d U.S. grain bins and led many to think 
excess capacity had beco'e a problem of the past. To capture growing 
export markets and high ~~odity prices in the 1970s, u.s. farmers 
increased planted acreage and adopted more intensive production 
practices. Harvested acreage of coarse and food grains swelled to 171 
million acres in 1981, compared with about 130 million in 1970. But 
with the onset of a world recession in 1981, the export boom--already 
waning--ended abruptly. Almost overnight U.S. agriculture rediscovered 
the excess capacity problem. 

With current world food demand, the United States has 
substantially more acres in production than the market would dictate, 
although harvested acreage of coarse and food grains has declined to 158 
million acres in 1984. As a result, crop prices remain low under the 
burden of large carryover stocks. Moreover, because much of the acreage 
that came into production over the previous 15 years is marginal land, 
soil erosion has become a more significant problem in many regions of 
the country. Thus, farm policy m: ~ allow the market to bring supply in 
line with demand or devise a program for taking land out of proGuction. 
Some analysts estimate that 25 to 30 million acrjs, or about one-twelfth 
of the nation's cropland, may need to be idled.l 

Compounding the excess capac:~y problem are continued advances in 
the productivity of U.S. agriculture. Historically, U.S. agriculture 
has increased productivity about 1.5 percent a year. While many 
analysts in the 1970s believed that agricultural productivity growth 
might slow, recent deve1ovments in biotechnology point toward higher, 
rather than lower, future rates of productivity growth. Thus, the 
United States will be .able to meet its domestic food needs with a 
steadily declining amount of production capacity. 

Slow Demand Growth 

Closely associated with the excess capacity problem is a slowdown 
in the growth of U.S. and world food demand. The United States is an 
increasingly mature food market, with a slowly growing population. Many 
Americans are more concerned about reducing rather than increasing the 
number of calories in their diet. Per capita consumption of meat-based 
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protein has been virtually unchanged in the United States since 1970. 
Per capita consumption of dairy products has declined. The major change 
has been in the composition of the nation's protein diet, with red meat 
consumption down and poultry and fish constmption up. Moreover, total 
U.S. grain consumption on a per capita basis is closely tied to meat 
production. Thus, u.s. farmers cannot look to the domestic food market 
to solve their oversupply problem. 

Great expectations emerged in the 1970s for rapid growth in the 
developing world's food demand. These expectations were fostered by 
relatively rapid economic growth in developing countries. For the 
decade, the real gross domestic product of all developing countries grew 
at an average annual rate of 5.2 percent, compared with only 3.0 percent 
in industrialized countries. The result was expanded U.S. farm exports, 
particularly in middle-income countries where strong economic growth 
combined with rapid population growth to spur food demand. Food exports 
to the developing world also were boosted by substantial loans to these 
countries in the 1970s. 

Expectations for continued growth in food demand in developing 
countries have not been met in the 1980s. The worldwide recession in 
1981 and 1982 left many developing countries in a financial and economic 
crunch that most have not overcome. Until more rapid economic growth 
returns, food demand will be sluggish and the United States will face 
large crop stocks. 

Increased Export Competition 

Another factor related to the problems of excess capacity and slow 
growth in demand is the increased competition the United States faces in 
the world food market. Since 1970, many countries have made large 
investments in their own food production capacity. The four main export 
competitors to the United States--Argentina, Australia, Canada, and the 
European Community (EC)--increased their crop production 65 percent in 
the past 15 years. Moreover, some countries, such as China, Thailand, 
and India, have moved from net food importers to net food exporters 
because of intensified production. Overall, world coarse and food grain 
production increased 50 percent from 1970 to 1985, while world harvested 
area rose 6 percent (Chart 1). 

The net result is that the United States is forced to be extremely 
price competitive. As the world's largest exporter of food, the United 
States becomes a residual supplier and ends up carrying large stocks 
when world demand is sluggish. 

High Debt-Carrying Costs 

High inflation-adjusted interest rates are a major problem for 
U.S. agriculture in the 1980s. Historically, interest rates have been 
stable and low to farm borrowers. But deregulation of financial markets 
and deficit spending by the United States have dramatically raised farm 
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loan interest rates. Between 1976 and 1980, interest rates for Tenth 
Federal Reserve District farm operating loans averaged 9.7 percent--2.9 
percent in inflation-adjusted terms. From 1981 through 1984, the 
average rate jumped to 15.4 percent--8.9 percent after adjusting for 
inflation (Chart 2). 

Because agriculture has become much more capital intensive through 
the use of more purchased inputs, interest rate increases have been 
particularly painful to the sector. They have increased production 
costs, both directly and indirectly through the price of purchased 
inputs. The higher production costs have impaired U.S. competitiveness 
in world food markets. But most important, high interest rates have 
intensified debt-service burdens, especially for farmers that borrowed 
heavily when rates were lower. Debt-service problems have sharply 
increased farm liquidat:ons. For the six months ended April 1, 1985, 
bankers in the Tenth Dic~rict estimated that farm business liquidations 
were running nearly four times what the bankers considered norm~l. 
Partial liquidations were running more than five times what they 
considered normal. 

Declining Farm Asset Values 

Farm asset values have declined more in the 1980s than at any time 
since the Great Depression. For the nation, farmland values peaked in 
1982 and have declined 18 percent since then (Chart 3). Declines have 
been even steeper in many parts of the country. Land values in some 
areas have fallen as much as 60 percent. In the Tenth District, land 
values are 40 percent below their 1981 peak.~/ And the pace of asset 
value decline has quickened over the past year and a half. Tenth 
District land values fell 22 percent between June 1984 and June 1985. 

The decline in land valutt oas added to the financial strain of 
farmers by eroding their equity base and credit reserves. As land 
values have continued to decline, more and more borrowers find 
themselves unable to service existing obligations without restructuring 
their debts or selling their asset~. Either approach is increasingly 
difficult in a declining market. For lenders, the deterioration in the 
credit quality of farm borrowers pushes more loans into troubled 
categories. This in turn forces lenders into more actions to settle 
problem loans. But in a declining land market, property acquired 
through foreclosure or forfeiture can be sold only at substantial loss. 
Thus, with the debt-·ervice problems borrowers face--and the prospects 
of loss if property is sold--it is not surprising that loan losses have 
risen dramatically for nearly all farm lenders. 

Based on current cash returns to farmland, it appears that values 
could decline considerably more. And if crop prices decline further 
from current levels due to generally weak commodity markets, land values 
could come under further downward pressure. Prices received by U.S. 
farmers for crops in July 1985 were down 15 percent from a year earlier. 
Livestock prices were down 9 percent. Additional declines will further 
complicate farm credit problems for both borrowers and lenders. 
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AN ESSENTIAL POLICY AGENDA 

A number of public policy changes appear needed to ensure 
agriculture's return to health. These changes involve national economic 
policies, as well as agricultural policies. But unless national 
policies are corrected, it is not likely that agricultural policy 
initiatives alone will reverse the sector's decline. 

National Economic Policies 

Policy changes aimed at reducing the enormous federal budget 
deficits would be very helpful to u.s. agriculture. Reduced credit 
demands by the federal government would lead to an easing of market 
interest rates, other market factors being equal. Realistically, 
however, farm loan interest rates might decline more slowly than market 
interest rates. Thus far in 1985, farm loan rates have declined much 
less than market rates. High farm loan losses appear to be an important 
explanation for the divergence. 

The direct effects of lower interest rates would be reduced 
agricultural production costs and an early halt to declines in farm 
asset values. Some assets could even prove undervalued. With lower 
debt-carrying costs and higher commodity prices, these assets might 
appreciate in value somewhat. But the indirect effects would be even 
more beneficial. Lower U.S. credit demand and interest rates would tend 
to bring further declines in the u.s. dollar, improving the 
competitiveness of u.s. products in export markets. Also, lower u.s. 
interest rates would help lower interest rates worldwide. Other 
countries could adopt more expansionary macroeconomic policies without 
triggering a flight of capital to the United States. World economic 
growth rates would increase and, as a result, so would world demand for 
food and fiber products. 

Tax policy has provided an array of income sheltering advantages to 
investors in agriculture. These ~dvantages have included the use of 
cash rather than accrual accounting, which facilitates shifting income 
and operating expenses from one tax year to another. Also, investment 
tax credits have been widely used by farmers--and more recently by 
nonfarmers--to shelter income from taxation. The ability to write off 
development expenses as they occur rather than to amortize them over the 
productive life of the improvements has been a very attractive tax 
shelter. The ability to shelter unlimited amounts of off-farm income in 
agricultural investments has attracted substantial investment into 
agricultural production. 

These tax laws have encouraged investment in agricultural 
production beyond what commodity price signals would call for. Rapid 
increases in production of affected commodities have, in turn, put 
downward pressure on commodity prices for all producers, whether they 
take advantage of tax incentives or not. With major crops in excess 
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supply, prices for farm commodities weak, and financial problems widely 
shared across the sector, questions can be raised about the 
appropriateness of current tax incentives. 

Agricultural Policy 

U.S. agricultural policy changes also seem necessary to regain 
price competitiveness in world markets. In particular, policies are 
needed that improve the flow of correct market information to domestic 
and foreign producers. Current policies tend to place a price umbrella 
over world markets, calling forth more production of protected 
commodities than can be marketed at government-supported prices. U.S. 
farmers must now market abroad the production from one out of every 
three acres. And with Rlowing l;. S. demand growth and productivity 
improvements in agricul ':ure, that proportion will increase. Farm policy 
fashioned 50 years ago f~r a domestically oriented farm sector no longer 
serves the sector well. 

A move toward more market-oriented pr~c~ng in agricultural policy 
seems both inevitable and essential for u.s. farmers to compete 
successfully in world markets. Market orientation entails a phased 
linking of u.s. commodity program support prices to world market 
clearing prices. It probably also entails a gradual opening of 
currently protected U.S. markets to foreign competition. Producers in 
the United States should bargain for better access to foreign markets in 
exchange for greater foreign access to U.S. markets. Negotiation for 
better access to some food and fiber markets, such as Japan, may need to 
be be linked with their access to U.S. markets for nonagricultural 
products. 

While the farm bills that hr· ~ been proposed offer a range of 
policy choices, a move toward m~rket pricing receives general agreement 
(Table 1). Moreover, there appears to be wide agreement that 
transitional policies are needed. 

Transition Policy 

Changes in U.S. fiscal policy and agricultural policy are both 
necessary to improve u.s. agricultural performance, and neither will 
provide the desired results without the other. But current and 
prospective levels of agricultural financial stress suggest that some 
interim policy initi ,tives may also be needed to ease the transitory 
period of adjustment. Thrc~ such initiatives seem relevant. 

One is the current effort to return as much as 20 million marginal 
crop acres to grass or forest for a decade or more. The substantial 
excess productive capacity of U.S. agriculture results from the 
expansion of crop production onto fragile or marginal land during the 
export boom of the 1970s. During that time, u.s. cropland increased 62 
million acres. Some of the most severe problems of financial stress are 
on such farms, often along with serious soil erosion problems. 
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whole-farm bid basis, with the government selecting the low bids to hold 
down the cost of the retirement program. Consideration might be given 
to establishing a maximum amount of land in a county or state that would 
be allowed into the program. A prohibition against forage or timber 
production on such land during the life of the program is appropriate, 
given that a reduction in crop production is the objective of the 
program. To facilitate long-term cropland adjustments, acreage 
allotments for government price-support programs on land entering the 
conservation reserve should probably revert to the federal government. 
Alternatively, the government could purchase easements from participants 
in the conservation reserve program and prohibit the production of 
certain soil eroding crops--or maybe all crops. 

Such a program would reduce soil erosion from fragile lands and 
marginally reduce crop production. Just as important, it would also 
provide a long-term cash flow to the holders of the property and dampen 
the decline in land values. 

Related to this might be a transition policy to stabilize farm land 
values. However, the appropriate role for public policy in such policy 
will not be determined easily. Policies to cushion the decline in 
farmland values will be constrained by the need to compete in a world 
food market. And while a painful adjustment for farmers and their 
lenders, declining land values will lower production costs and make U.S. 
farm exports more competitive. 

Another initiative would be to provide some direct government 
payments to farmers. Market-oriented farm legislation, in the current 
world supply/demand environment, will almost certainly entail some near
term reduction in commodity prices and cash receipts for farmers. Thus, 
it might be appropriate in the early years of the new program to replace 
a substantial part of lost cash receipts with direct government 
payments. These payments could be weighted toward the front end of a 
five to ten-year transition period. At the end of that time, u.s. 
farmers could be fully integrated into the world market. 

Finally, relocation and retraining benefits might be made available 
to farmers and other rural people forced from their businesses or jobs 
as a result of the change. Large numbers of financially troubled 
farmers and rural businessmen may be forced to liquidate their 
businesses over the next few years. Indeed, prospective technology 
changes, productivity gains, and farm structure shifts point toward 
sharply higher rates of structural change in rural America over the next 
two decades. These changes, on balance, will be beneficial to U.S. 
society, but they will exact some heavy costs on individuals and on many 
rural towns. Relocation and retraining benefits would make the needed 
change easier and avoid much of the long-term misallocation of resources 
accompanying current federal credit assistance programs. 
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FURTIIER NECFSSARY POLICY INITIATIVES 

The policy initiatives discussed so far merit a high priority, but 
these initiatives by themselves are not likely to return agriculture to 
long-term prosperity. Efforts to increase exports also appear necessary 
to sustain agriculture's long-term economic health. 

As outlined earlier, a mature domestic food and fiber market, with 
only slow growth likely, and rapid growth in the productivity of u.s. 
agriculture present a problem impossible to solve within the United 
States. If the sector used its current capacity to produce principally 
for a domestic market, foregoing its future export opportunities, he 
increases in supply would hold agricultural commodity prices so low that 
they would bring financial hard~hip to many in the sector. 
Alternatively, reducinf prodt•ction enough to maintain acceptable farm 
commodity prices would :equire very large production cuts. 

The problem could also worsen in the future. Production from about 
two-thirds of the U.S. harvested farm acreage is currently consumed 
domestically. But the cumulative effect of current rates of increase in 
agricultural productivity implies that by the end of the century only 
about half of the u.s. harvested farm acreage will be needed to meet 
domestic needs. 

Three policy initiatives seem part of a balanced program to 
increase agricultural trade. These include more attention to trade 
issues in national policymaking, more emphasis on value-added exports, 
and efforts to encourage demand growth in developing countries. 

Trade Policy Initiatives 

Trade pol icy seems destine~ to play a more important role in 
overall national policymaking. The proportion of the nation's GNP 
accounted for by trade has doubled over the past two decades. Recent 
declines in u.s. export competitiveness and increased protectionist 
sentiment in the United States--spd in trading partner countries--will 
almost certainly spur increased U.S. participation in both bilateral and 
multilateral trade negotiations. 

In the past, trade negotiations have primarily focused on reduction 
of tariff barriers affecting the flow of goods across international 
boundaries. These t~riff barriers have largely been reduced among major 
trading partners and are no longer the central focus of trade 
negotiations for agriculture or for the rest of the economy. 

Far more critical for agriculture now are such nontariff barriers 
as health and labeling restraints. Subsidization of a country's 
production to augment its export competitiveness, along with indirect 
and direct subsidization of exports, have also become major issues for 
U.S. agricultural interests. The United States has already chosen to 
vigorously address on a bilateral basis perceived unfair trading 
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practices by two of its best customers, Japan and the European Economic 
Community (EEC). These efforts have included targeted export 
subsidization in retaliation for general subsidization by the EEC and 
encouraging Japanese trade officials to increase citrus and beef imports 
into Japan. 

As trade policy assumes a larger role in U.S. policy development 
and execution, old trade programs should be improved on and new ones 
developed. Programs now in place include increased export credits and 
credit guarantees to purchasing countries, and the administration's 
bonus incentive commodity export program (BICEP), which subsidizes 
agricultural exports to targeted countries in response to EEC 
a~ricultural export subsidies. Agricultural producers are particularly 
interested in increasing intermediate-term credit guarantees of three to 
ten years to round out an effective program including short-term credit 
assistance and long-term food aid assistance. Also in place are 
cooperator programs in which federal funds are added to those of 
commodity groups in operating market development programs. Such 
programs, directed primarily at countries targeted for their market 
growth potential, have long been used as part of the U.S. post-World War 
II trade strategy. Some observers credit these programs with 
substantial success in developing commercial markets for agricultural 
exports in such countries as Japan, Korea, the Philippines, and the 
Middle East. 

Value-Added Product Export Initiatives 

u.s. agricultural exports historically have been mainly raw 
agricultural products, such as grain and cotton (Chart 4). 
Comparatively little value has been added to products before shipment, 
other than transportation and handling. But increasingly mature markets 
in the United States and other industrial countries may mean very slow 
growth for traditional agricultural product sales in stch markets as 
Canada, western Europe, and Japan. 

To continue growth in trade with industrial countries, more 
attention will need to be given to marketing processed agricultural 
products and food items abroad. This may be a way not only of 
i~creasing total export value but also of increasing domestic job 
formation in food processing. Also, increased value-added exports would 
help provide a more stable level of demand. But because most, if not 
all, of the value is added beyond the farm gate, an increase in 
processed exports is not likely to add much to farm product prices. 

While it would be difficult to predict the processed products that 
might be most marketable, it is safe to assume that many products would 
require technologically advanced processing. Examples might include 
~epackaged and prepared food portions or diet meals. Food chains and 
product franchises might become more important, examples being fast food 
restaurants and branded products. 
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Yet optimism over processed exports must be tempered with realism. 
Several impediments are likely. Country-specific food preferences are 
one. Also, the United States has imported many new processed food lines 
in recent years, raising the question of whether U.S. products can match 
foreign competition. Finally, many countries with excess capacity in 
processing agricultural products prefer to buy the raw materials and add 
the processed value themselves. 

Demand Growth Initiatives 

Future prosperity for U.S. agriculture seems irretrievably linked 
to growth in world trade. And the prospects for growth in world food 
demand seem pinned on the economic performance in middle-income and 
developing countries. Professor Alex F. McCalla of the University of 
California, Davis, has rrojected population, income, and other food 
demand factors for four ~ajor groups of countries (Table 2).1/ On the 
basis of his analysis, several observations can be made. 

Developed countries offer only limited opportunities for growth in 
agricultural exports. The United States and Canada are very mature 
markets for food and fiber, and the same is increasingly true for 
western Europe. Population growth rates in developed countries are low 
and stable. Income levels are high and will grow only slowly. Their 
populations are, on balance, well fed. Income elasticities of demand 
for food are, therefore, low. An increase of 1 percent in income could 
be expected to result in only about a tenth to a third percentage 
increase in expenditures for food. What opportunities there are for 
market growth are linked to slow population growth and development of 
new value-added agricultural products. 

Centrally planned countries ~·1are many of the population and income 
characteristics of developed cou<1cries. On balance, these countries 
represent only moderate export growth opportunities for U.S. 
agriculture. While export growth to these countries will likely be 
confined to feedstuffs, their enormous population does represent 
significant export opportunities. The political systems of centrally 
planned economies, however, may not be receptive to most U.S. 
development initiatives. China could be an exception. In many ways, 
its food consumption and income levels are more closely representative 
of a developing country. Its population of over a billion adds 
substantially to prospective market demand. 

The world's developing countries--both middle and low income--will 
contain a projected 2.5 billion people by 1990 and will represent a very 
large reservoir of potential food and fiber demand. Population growth 
will be moderate to high, and income elasticities of demand for food 
will be large. An increase of 1 percent in income could be associated 
with up to a 1 percent increase in demand for food. 

While most third-world countries seek self-sufficiency in staple 
food crops, their agricultural production gains will not be great enough 
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to meet the demand increases, especially if these countri E>S can achieve 
satisfactory economic growth. Moreover, the commodities many of these 
countries produce, being largely tropical, may complement U.S. products, 
both within those countries and in the world marketplace. For example, 
the agricultural output of low and middle-income countries increased 40 
percent between 1970 and 1983. But by 1983, 47 percent of U.S. 
agricultural export sales were to those countries, compared with only 30 
percent in 1970. 

Thus, demographi~ patterns in the developing countries, when 
coupled with continued rapid growth in U.S. agricultural productivity, 
provide an opportunity for growth in u.s. agricultural trade with these 
countries. However, while these countries have rapid population growth 
and a high propensity to spend income gains on food, an equally vital 
factor is often missing, that of income growth sufficient to turn human 
need into effective market demand. Improved economic performance is 
essential to growth in food demand in less developed countries. And 
improvements in their economic performance may be the only way of 
significantly expanding u.s. agricultural commodity exports. 

Strategic Growth Initiative 

The United States must explore ways to stimulate export demand for 
its farm products. One such way is a strategic growth initiative. The 
United States traditionally has played a humanitarian role in providing 
food aid in cases of famine, war, and natural disaster. But such relief 
meets only short-term needs. The developing countries would benefit 
greatly from a much longer term effort to improve their economic 
performance. Such an effort would give the United States an opportunity 
to achieve two objectives: to assist in long-lasting improvement in the 
economic circumstances of developing countries and to improve the market 
demand for U.S. products, importantly including agricultural products. 
Therein lies the rationale for a strategic growth initiative. 

A strategic growth initiative first would identify target countries 
and then assist them in improving economic performance. Implementing 
such an initiative would not be easy. There are no fool proof policies 
for economic development in third world countries. While the Marshall 
Plan's success in rebuilding western Europe is sometimes held out as an 
example of successful development, the third world presents a far more 
complex challenge and is unlikely to produce success so quickly. To a 
large extent, development assistance must be tailored to the country 
involved. What is required is the transformation of whole societies--a 
much more complex process than the rebuilding of a war-ravaged economy. 

A strategic growth initiative first requires that target countries 
be identified where economic assistance can materially improve economic 
performance and where income gains would be translated quickly into 
market demand. That suggests selecting countries just below the middle
income category or in its lower strata. These countries are in the 
process of developing economic infrastructures, and additional 
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development funds would stimulate economic activity with a multiplier 
effect. Moreover, these countries often show population growth and 
dietary characteristics that would result in a substantial increase in 
food demand as incomes improved. 

A strategic growth initiative next involves providing systematic 
long-term economic assistance. Economic development is slow and often 
uneven. For the desired results, assistance to developing countries 
must be provided consistently over an extended period. Moreover, such 
long-term assistance will likely embody five basic elements: economic 
policy reform, private sector involvement, institution building in 
recipient countries, technology transfers, and coordination among donor 
countries. Overall, assist3nce must be carefully tailored and 
consistently provided over an e.:tended time period. The development 
experience of the past two decades suggests that assistance programs 
often failed because th~y were to short in focus and not country 
specific. 

CONCLUSION 

Agriculture's problems are increasingly well understood, as are a 
number of policy initiatives required to correct the problems. Most of 
these initiatives are broader than agriculture. The most 
straightforward initiative would be to redirect the nation's fiscal 
policy to bring federal budget deficits under control. A reduction in 
the federal deficit would be enormously helpful to agriculture. Tax 
policies could be changed to encourage business decisions for economic 
rather than tax reasons. And more market-oriented agricultural policies 
seem important to making u.s. producers more competitive. Furthermore, 
as these policy changes will bring improvements to agriculture only 
slowly, some continued adjustmen~ assistance for the sector seems likely 
to be needed for the next sever~! years. 

The foregoing policy initiatives, however, are not likely to be 
sufficient to turn around the fortunes of u.s. agriculture. Additional 
policy initiatives are also neces:~ry. National policy may need to 
reflect more fully the growing importance of international trade to the 
u.s. economy. A stronger program of value-added export development is 
needed to maintain the level of agricultural product sales to 
traditional u.s. food and fiber markets. And a long-range program of 
development assistance to developing countries is needed to spur overall 
growth in world foot demand. These initiatives could improve the 
austere outlook many now s~ggest for both U.S. agriculture and 
developing countries. 



31 

FOOTNOTES 

!/ S. R. Johnson, Abner Womack, William H. Meyers, Robert E. Young, II, 
and Jon Brandt, "Options for the 1985 Farm Bill: An Analysis and 
Evaluation," testimony before the House Budget Committee field hearing 
in Atchison, Kansas, February 15, 1985. 

~ Tenth District figures are from the Survey of Agricultural Credit 
Conditions conducted quarterly by the Federal Reserve Bank of Kansas 
City. 

'l/ See Alex F. McCalla, "Demand for u.s. Agricultural Products and 
Future Adjustments," in Proceedings for the National Agricultural Policy 
Symposium, March 27-29, 1983, sponsored by the University of Missouri
Columbia Department of Agricultural Economics in cooperation with the 
Agribusiness Council of the Kansas City Chamber of Commerce. 
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Table 1 
Highlights of Major 1985 Farm Bill Proposals 

Provision 

Loans 

Target Price 

Payment 
Limits 

Loan 
Limits 

Credit 

Administration Bill 

75% of three-year moving 
average farm price, 
no minimtllll 

100% of three-year 
moving average farm 
price for first year, 
declining 5% annuaJly 
thereafter until 75% 
is reached 

Per person maximums of 
$20,000 for 1986, 
$15,000 for 1987, 
$10,000 thereafter 

$200,000 maximum on non
recourse loans; no 
interest repayments 
on defaults 

No FmHA disaster relief 
relief loans where crop 
insurance is availab1e; 
phase out direct ~p:. ... ating 
loans; FmHA guaranteed 
loans at 75% of loan 
amount 

Helms Bill 

75-85% of five
year moving 
average farm 
price 

110-125% of 
loan rate 

Previous year's 
median family 
income; $100,000 
for disaster 

No limit on 
commodity 
loans 

Farm Bureau Bill 

75% of five-year 
moving average farm 
price, maximum change 
10% from previous year 

1986 prices frozen at 
1985; 1987 prices equal 
to 110% of the average 
price used to set loan 
rate 

$50,C~O per person 

No provision 

Disaster loans No provision 
only where crop 
insurance is not 
available; FmHA 
ownership loans 
phased out over 
six years; interest 
rate raised to 
commercial level 
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Table 2 
Characteristics of u.s. export customers by four country groups 

Current importance 
to u.s. exports in 
early 1980s 

Food grains 

Feedstuffs 

Other agriculture 

Deaand influences 
Population 

Current level 

Growth rates 

Income 

Level 

Growth rate 

Income 
elasticity 

Supply growth rate 

Policies 

Producer prices 

Consumer prices 

Country Grouping 
Developed 
Countries 

Centrally Planned Middle Income 
Economies Countries 

small (less moderate, less moderate 
than 15%) since embargo (20%) 

(about 35%) 

large (over important growing 
50%) (20-30%) (20%) 

important moderate growing 

500 million 1.5 billion 600 million 

low, stable low-- USSR, moderate but 
Eastern Europe declining 
moderate -- China 

high middle low to middle 

slow to moderate rapid 
moderate 

slow and high but declining high 
declining 

Generally high, moderate but slow 
high yields erratic 

high moderate moderate but 
rising 

high low low 

Less Developed 
Countries 

large (60%) 

small 

small 

1.9 billion 

high 

low 

slow to 
moderate 

very high 

slow or static 

generally 
low 

very low an< 
nominally 
fixed 
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Countri GrouEing 
Developed Centrally Planned Middle Income Less Developed 
Countries Economies Countries Countries 

Trade very protective state trading relatively managed 
free 

Foreign exchange not a real a relative not a real severe 
constraint constraint constraint constraint constraint 

Changes in impor-
tance by 1990 

Food grains decline (EC some growth some growth rapid growth 
an expOJ."ter) constrained 

by foreign 
exchange 

Feedstuffs relative rapid growth rapid growth slow growth 
decline 

Other agriculture steady some growth rapid growth some growth 

Source: Alex F. McCalla, "Demand for u.s. Agricultural Products and Future Adjustments," 
in Proceedings for the National Agricultural Policy Symposium, March 27-29, 1983, 
University of Missouri-Columbia. 
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THE AGRICULTURAL CREDIT SITUATION 

OVERVIEW 

We all know that the problems facing American agriculture are deep 

and widespread. They affect borrowers, lenders, rural businesses, 

and rural communities throughout the country. 

Agriculture is undergoing a major secular adjustment -- we are not 

just on the back side of an economic cycle. This means that 

significant changes are taking place in structure. Neither 

farmers nor their lenders can prevent these changes from occuring. 

Nor can government. But government can and should provide some 

c:ushi on tc• the adjustment process to smooth it out. 

Such help is particularly appropriate in addressing the farm land 

market and its impact on farm mortgage lenders. This past week, 

the Congress considered a specific piece of farm credit 

legislation which focuses on part of the problem. I will return 

35 
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to some of the specifics later in my presentation. But let me 

reiterate that r1o affordable set of Federal prosrams is soins to 

stop adjustments from taking place. It will only cushion the 

impact. 

The current crisis in asriculture was precipitated by three 

national forces. 

1. The expansion of International trade in the early 1970s, 

followed by the contraction of the 1980/s. 

2. Inflation of the 1970/s and the incentives for expansion which 

it created. 

3. The combination of monetary and fiscal policy used to control 

inflation which made the adjustment occur more rapidly. 

On top of these, long ranse forces we were entering the 

recessionary phase of the world economic cycle. Agriculture's 

problem was worsened because we were all slot .. , to realize what had 

happened and to make the needed financial adjustments to the long 

range forces. We saw only the economic cycle downturn. 

Forbearance was prescriwed to deal with what was thought to be 

only a temporary cyclic situation, when the longer ranse part of 

the problem called for more major changes. This delayed doing 

what was necessary, and made the problem worse. 
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We will complete recovery from the cyclic part in the near future. 

Indeed, the value of the dollar has dropped nearly 20 percent this 

year, and economic recovery of trading partners is creating some 

new demand growth. But we are not going to see "recovery" from 

abundance to scarcity for the rest of this century. Supply 

capacity is expanded, nations which were con~idered hopeless a 

decade ago are now food exporters, and the part of the 1970/s 

demand growth which was based on debt expansion cannot be turned 

a'Yound. 

As a result, Agriculture is going through the most wrenching 

financial adjustment in a half-century. Although farm cash 

returns have held up well, it has been only at major government 

program costs and these face the prospect of future budget cutting 

efforts. Interest costs have shot upwsrrl, eroding net returns. 

Most importantly, land values have dropped at an unprecedented 

rate. Over the four years ending April 1, farm real estate values 

have fallen $180 billion in 10 of the 12 Farm Credit Districts 

across the country. The Cornbelt States have seen values drop 

40-50 percent. Anothe'Y 10 percent drop may be seen this year and 

the adjustment is probably not yet completed. 
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IMPACTS 

This enormous writedown in equity has been compounded by the 

additional pressures caused by the load of servicing debt at 

record high real interest rates. The result is pressures on 

farmers, on farm lenders, and on government. Let's look briefly 

at each. 

Farmers 

Early in this period of financial stress, farmers absorbed most of 

the loss in land values through erosion of their equities. The 

most recent data find that 70 percent of commercial sized farmers 

are in stable financial condition, while the other 30 percent are 

facing financial adjustments. About two-thirds of the 

agricultural assets are held by operators in sound financial 

condition and one-third by those in a stressed condition. And 

finally the outstanding agricultural debt is split about 50/50 

between those in good financial conditions and those in 

difficulty. 

Lenders 

More recently, with the equity of some farmers depleted, losses in 

the sector are being borne very directly by agricultural lenders. 
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And financial structure was already under pressure to change as a 

result of financial deregulation in the 1970~s. The process has 

been speeded up for commercial banks having problem agricultural 

loans. As of December 1, 103 commercial banks had failed. Over 

half of them were classified as agricultural banks. 

During the first half of the year insured commercial banks charged 

off $520 million in loans, 1.3 percent of the total. Charge-offs 

for the year will probably exceed $1 billion, compared to $800 

million in 1984. Loan delinquencies at agricultural banks also 

continue to rise, indicating that charge-off rates are likely to 

remain high. At the end of the second quarter, their 

non-performing loans were 7.3 percent of the total portfolio. 

Non-accrual loans, the most seriously delinquent in the 

non-performing category, were 5.2 percent of all loans. 

The institutions of the Farm Credit System are almost totally 

focused on agricultural lending and thus are being hit even harder 

than their commercial bank counterparts. 
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Some direct comparisons of Production Credit Associations (PCAs) 

to commercial banks are appropriate, since both are short- and 

intermediate-term lenders to farmers. PCAs have a bit less than 

half of the loan volume that commercial banks have to agriculture, 

and they have had about half as much in loan chargeoffs. This 

suggests that any charges of credit mismanagement must logically 

be levied at both or at neither! 

PCA chargeoffs in the first half of 1985 were $139 million, or 0.8 

percent of loan principal outstanding. PCA chargeoffs were $286 

million for all of 1984, or 1.6 percent of the loan principal 

outstanding. On June 30, 11.7 percent of total loans outstanding 

were non-performing which included the 4.0 percent in a 

non-accrual status. 

The really unique problem of the ~arm Credit System is with the 

land mortgages, where the bulk of the land price decline hits 

!home. It is in this area that the System is unique from 

commercial banks. And it is in this area that problems have grown 

very rapidly in the past two quarters hand have created the need 

for outside help. 
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On September 30, the Federal Land Banks had non-performing loans 

totaling 12.4 percent of outstandings which includes the 6.7 

percent in non-accrual status. And they charged off $140.3 million 

in loans during the quarter. 

Financial pressures on lenders produce a severe squeeze. One half 

of the pincers is the need to increase earnings to makeup lost 

income from non-performing assets and loan losses. The other 

pincer is the desire to keep interest rates down for customers who 

are making payments or who may be driven off to competitors. A 

fairness factor is also involved. That is -- how much can you 

"tax" sound borrowers in the name of forbearance to stressed 

borrowers. 

Like commercial banking, the Farm Credit System is also undergoing 

some structural changes; some are underway and some are being 

contemplated. All call for some sort of consolidation of 

management and capital. 

There are some distinct plusse~. in what is happening. On the PCA 

side, the most obvious is the consolidation of capital. In those 

districts where like associations have been consolidated, but PCAs 

and FLBAs remain separately managed, operating efficiencies are 
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possible. But perhaps more important, from the view point of the 

System, is the development of strong management centers, able to 

employ specific expertise that would not have been possible 

without cons.olidation. From the borrower view point, joint 

management provides some advantages such as being able to provide 

a borrower with a wider range of credit and related services. 

It should also provide improvement in quality of the credit 

service by better coordination. One of the lessons we should have 

learned in the last two years is the inadequate sharing of 

information between short- and long-term lenders caused some 

problems. Too often the Federal Land Bank Associations (FLBAs) 

weren;t aware of a loan problem early because the banker or PCA 

had included the mortgage ps~ment in the short-term credit 

package. From the other direction, too often inadequate operating 

earnings were masked by borrowing against land appreciation. 

Waiting too long to recognize a problem and do something about it 

can be disasterous in a long term economic adjustment period as we 

are now seeing. While looking at the credit package as a whole 

can;t make response to an economic change easier, it can help 

provide better financial management to deal with changes when they 

are forecast. 
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The perceived minus of consolidation in the minds of some is the 

"1 ocal control" issue. Fewer people wi 11 serve as corporate 

directors with policy making authority. However, those that do 

serve will still be elected by and from among the borrowers. In 

some instances, local advisory boards will provide grass roots 

thinking to aid in the decision making process. On the other hand 

it could be argued that a System with one director for every 4.25 

employees may be a bit top heavy. It should also be noted that 

loss of local control, to the extent that it occurs, is partly 

offset by a gain in a different form of local control. This 

occurs in two ways. First, some control is gained over excessive 

practices of other banks and associations. With joint liability, 

that is important. Second, we may see some increase in the 

control exercised by local stockholders in dealing with local 

directors .. FCA has. published for commer.t a s.eries of regulations 

which increase the rights of stockholders to have information to 

hold their elected directors accountable. In this way, the grass 

roots input can become more effective from all stockholders, not 

just those serving as directors. These general principles are 

also incorporated in the recent Farm Credit Act amendments, to 

which I now turn. 
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Government 

FCA concluded last Fall that these structural changes, while 

providing help, are not enough to stabilize the Farm Credit System 

against current and projected losses. Thus, final steps are being 

taken to have a third party share the load of adjustment -- the 

general public, through the Federal government. 

FCA announced last September that the System would require Federal 

financial assistance within the next 18 to 24 months. We 

reiterated that need in testimony before committees of the 

Congress and have proposed it in legislation, and both the House 

and the Senate have now acted. 

The bill is in four parts, (:) more enforcement authorities for 

FCA to help maintain sound institutions, (2) better mechanisms for 

the System to use its own capital in dealing with stress, (3) a 

means for Federal assistance, and (4) rights of borrowers and 

stockholders. 

The first part, enhanced enforcement authorities to the Farm 

Credit Administration, is essential if we are to properly carry 

our our role as a Federal financial regulator. This will complete 

a transition from serving the "head office" function which has 

been underway for the past half dozen years. In the future, FCA 

expects to operate solely as a regulator. 
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These enforcement authorities include: 

1. The power to issue cease and desist orders to prevent unsafe or 

unsound practices or violations of the law or regulations; 

2. The power to levy civil money penalties against those who 

violate the law, regulations, or the provisions of final orders; 

and 

3. The power to remove or suspend officers or directors of Farm 

Credit System institutions for cause. 

All of these actions, of course, would be subject to a hearing and 

a judicial review in a Federal court. 

We also intend to reas<a.urne direct exarninatior. and regulation of 

Production Credit Associations and Federal Land Bank Associations, 

an authority that had been delegated to the district banks under 

provisions in the 1971 Farm Credit act. 

There are also provisions for revising the organization of the 

Farm Credit Administration by replacing the current Federal Farm 

Credit Board with a three person presidentially appointed fulltime 

board which would include a chairman who will also act as the 

chief executive officer for the agency. 
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The second part provides for the system to make full use of its 

own resources in dealing with losses. This is a precondition of 

the Administration, the Congress, and FCA to any Federal 

assistance. Such assistance would be provided through statutory 

authorities broadenin~ the role of the current Farm Credit System 

Capital Corporation. This corporation was created earlier this 

year to handle troubled loans and acquired properties in two 

System banks receiving assistance from the rest of the Farm Credit 

System. 

The corporation will purchase non-performing loans and acquired 

properties from all system entities. It will assess other system 

i nst i tu t i c•ns. and require stock investment from them to fund and 

support its workout efforts. fhis assessment authority is 

necessary to enforce the joint liability on Farm Credit 

Securities. 

The capital corporation will have significantly more staying power 

in workout situati~ns which could convert into a broader base of 

options for a troubled farm operator. 
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Every effort would be made on the basis of sound business 

decisions to work out the loans through restructuring, 

reamortization, and other loan servicing treatments to turn 

non-performing loans into performing loans. The total liquidation 

of a loan will be a last resort. But economic circumstances 

assure that a portion of troubled accounts will have no other 

option. 

Having workout specialists deal with these non-performing assets 

on a case-by-case basis should improve prospects for keeping 

property in the hands of farmers and would tend to bring some 

stability to farm real estate values and other farm assets. And, 

stabilization of the rate of liquidation into land markets will 

enable the System to deal with problem loans and assets in a more 

orderly manner than they otherwise could. 

The third legislative part is a backup revolving line of credit to 

be made available to the Chairman of the Farm Credit 

Administration. This credit line would become available only when 

the system had fully mobilized its own earned equity and loss 

reserves. It is expected that these Federal funds would flow 

through the Capital Corporation. The head of FCA will certify the 

need to the Secretary of the Treasury, who would make the 

decision, which would be subject to availability of a specific 

appropriation of funds by the Congress. 
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The fourth area is clarification of rights of both borrowers and 

stockholders. Borrowers will be assured by law that they have 

access to documents signed in the loan transaction and to 

disclosure of the impacts of variable interest rate loans. 

Stockholders are assured the right to association bylaws, 

informative annual reports, and appropriate information on 

candidates for election as directors. While most of these were 

followed as good business practices already, they will now have a 

statuatory basis. 

We believe this assistance package is responsive to the real needs 

~f the Farm Credit System. It is also responsive to congressional 

concerns about the Federal budget deficit. Most imyortantly, it is 

responsive to the needs of agricultural producers. Given the 

enormity of the problem, w~ ~elieve it is relatively austere. It 

demands considerable discipline and a high level of performance on 

the part of the system. 

THE STAKE IN THE FUTURE 

Farmers and virtually everyone else involved in rural America have 

an enormous stake in the future of the Farm Credit System and in 

the unique set of services it offers. The system provides more 

than 40 percent of all the farm real estate debt outstanding in 

the United States and nearly 20 percent of outstanding non-real 

estate debt. I want to emphasize that this includes the 

commercial banks. 
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The unique role of the Land Bank in mortgage finance, and in 

stability of agricultural land markets, is a major concern for 

both PCAs and commercial bankers. Thus stabilization of the farm 

mortgage function of the FLBAs is and mu-:.t remain an important 

priority for agriculture. 

Thi <J:. point empha-:.i zes the fact that the benefits of this 

legislation accrues primarily to farmers and rural communities, 

even though the act i on<J:. flow through the Farm Credit System. 

Assistance in stabilizing the mortgage lending function especially 

benefits the 70 percent of farmers not in distre-:.s and those 

farmers in the margin of survival. 

The current farm financial problems are very large for farmer-:. and 

lenders alike, as the U.S. agricultural sector passes through a 

major period of adjustment. But there are some bright spots. The 

opportunity to enter farming is likely to become the best in two 

decades or more based on the earning capacity of ag assets. The 

weakening dollar and cyclic recovery in the world economies causes 

a modest hope for increased demand. The experience of the past 

few years wi11 change some bad financial habits that contributed 

to inflation and should help in providing public support for 

budget actions intended at heading off future inflation. With 

that there is some hope for relief from the stressful high real 

interest rates we now have. And agriculture may be heard a bit 

more in evaluation of macroeconomic policies. 
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With constructive cooperation among agricultural lenders and their 

farm customers-- and with some Federal assistance-- American 

agriculture can work through its current crisis. There will be no 

way to avoid major adjustments. But we should all work to see 

that the end result can be a stronger, more viable sector than 

before. 

Thank you. 
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Section I 

Typically economists have tried to simplify the firm 
level decision problem by separating production and finance 
decisions. Production decisions are often analyzed as if ade
quate capital is available at some constant cost. Finance 
decisions are frequently examined assuming that the production 
decision has already been made. The use of the weighted aver
age cost of capital in analyzing long term production deci
sions is a classical example of the attempt to separate pro
duction and finance. The constant weights in the cost of cap
ital imply that the finance decision can be made separately 
from the investment or production decision. The separation of 
production and finance decisions has been a productive avenue 
for economic thought. It has facilitated relatively simply 
analysis of complex problems. 

Production and finance decisions can, however, not always 
be separated. This is especially true for the small, closely 
held firms that characterize the farm sector. Financially 
strapped operators may not have adequate capital to use the 
level of inputs that is optimal from a purely production 
efficiency standpoint. Additional capital may be available 
only at a substantially higher cost than the capital currently 
used. For example, the marginal cost of debt may rise with 
additional borrowing because the lender perceives the loan as 
more risKy and charges a risK premium, because additional bor
rowing requires changing to higher cost lenders or because of 
the higher transaction cost created by additional documenta
tion and supervision. Special financing arrangements offered 
by input suppliers may affect the type and amount of inputs 
used. The decisions to adopt new technology may depend on the 
cost of capital and the terms under which financing occurs. 

In empirical worK the production finance interaction has 
been recognized <see for instance Boehlje and White, Boehlje 
and Griffin, Held and Helmers, or Richardson and Condra>. but 
the theoretical arguments behiud these empirical constructions 
have not been well developed. Baker develops some heuristic 
arguments on including the cost of financing in the factor 
cost. In the general economics literature, Vickers has devel
oped a static model of production with financing considered as 
a constraint. The theoretical framework has not included the 
effects of capital gains and losses on production assets, 
cashflow problems. uncertainty, or limits on assets or capital 
availability. Some researchers have successfully applied the 
arguments of the static VicKers model in empirical analysis of 
dynamic problems <Boehlje and Griffin), but a more rigorous 
theoretical foundation would facilitate work in this area. 

The objective of this paper is to outline a general 
frameworK within which production and finance choices can be 
analy~ed under perfect knowledge and to discuss the basic 
decision rules generated within this frameworK. Choices under 
uncertainty are considered by Lowenberg-DeBoer and Boehlje, 
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and Lowenberg-DeBoer. The focus of the paper is on the frame
work and its implications for understanding firm level deci
sionmaking; the optimization techniques and other mathematical 
details are covered by Lowenberg-DeBoer. The second section 
of this paper outlines a general model of the production
finance interaction based on Vickers model. The third section 
examines the basic decision rules for the growing firm. The 
effect of cashflow problems and leasing are examined in the 
fourth and fifth sections. The decisions of a disinvesting 
firm are considered in the sixth section. 
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Section II 

The conceptual framework of this research is based on a 
modified Vickers model of firm level decision making. The 
model assumes that the firm's owners seek to maximize wealth 
subject to the constraint that equity plus debt must equal the 
capital absorbed in acquiring inputs. Wealth is calculated at 
the present value of current net cashflow from production, 
plus a portion of unrealized capital gain and the liquidation 
value of the firm at the end of the horizon. The maximization 
of present value allows consideration of the timing of cash 
flows. Through the discount rate information on returns to 
alternative assets enter the problem. The wealth maximization 
approximates utility maximization for cases in which utility 
is primarily a function of money income and the owners may 
borrow against or 3ave cash returns to achieve the desired 
consumption pattern. 

The objective function can be written as the discounted 
sum of current cashflow and capital gain that can be substi
tuted for current cashflow in determining wealth, minus equity 
investment, plus a terminal value that captures the discounted 
value of the firm at the end of the horizon. The continuous 
time form is: 

( 1) max Z 

where: T _ = terminal time, 

nt = the after tax r~shflow in period t, 

Pt = the discount rate, 

~ = the average tax rate, 

Q = the change over time in capital absorbed by 
inputs, 

t = the \ector of income substitution coefficients, 

u 1t = equity investment, 

S = the salvage value of the firm's assets, 

Kt = equity capital invested in the firm, and 

t = variable of integration, time. 

The discount rate is assumed to reflect returns to alternative 
equity investments. The average tax rate is used instead of 
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the marginal rate because the analysis is being conducted on a 
whole firm basis. The use of a constant average tax rate 
helps make the model mathematically tractable> but a more 
detailed model would allow for a progressive tax system. The 
model outlined here assumes that alternative investments pro
duce ordinary income for tax purposes. If the alternative 
investments which are used to define the discount rate are tax 
~heltered, for instance because they generate income which can 
be treated as capital gain> a separate tax rate can be speci
fied for use in the after tax discount rate term (P(l-~)). 
The discount rate like all other prices and returns in the 
model is assumed to be nominal. 

The vector ~ contains coefficients which specify the 
amount of capital per unit required to finance each input. In 
detailed models which allow for a variety of debt repayment 
arrangements, the capital absorption coefficients are 
equivalent to the input's price and the change in the capital 
absorption values over time have the interpretation of capital 
gains or losses. In simpler models, such as the one developed 
by Vickers, specialized financing terms can be subsumed in the 
capital absorption coefficient and the change of that coeffi
cient over time is directly related to the capital gain or 
loss, but is not equivalent to it. For example, in the U.S., 
land is regularly seller financed at interest rates lower than 
those applied to other inputs. This could be included in the 
simple model with one credit source by reducing the capital 
absorption coefficient for land below the price; it is as if 
the full interest rate is paid on a smaller amount of capital. 
In a more detailed model a separate seller financed real 
estate debt source could be defined. To simplify interpreta-

tion of the 

throughout 
sufficient 

capital absorption change C&t>• it will be assumed 

this paper that the credit market is modelled in 
detail to accomodate special financing 

arrangements. 

Unlike the Vickers model, the objective function includes 
a proportion of unrealized capital gains or losses as a sub-

stitute for current. income c& 1,t 1 ,&2,t2 >. The argument for 

the substitutability of unrealized capital gains for current 
1ncome is based on the idea that with perfect capital markets 
unrealized capital gains or losses would be a perfect substi
tute for current income because one could reduce savings in 
other forms or borrow against the appreciated value without 
restriction and without transactions cost <Bhatia, pp. 866, 
869). In an imperfect capital market with restrictions on 
borrowing against certain types of security and for some pur
poses~ and with transactions costs~ unrealized capital gains 
'are no longer a perfect substitute for cash 1 but it is reason
able to assume that for at least some agents the unrealized 
capital gains are an imperfect substitute for cash in deter
mining wealth. The proportions in t reflect the degree to 
which the farm decision maker is willing to substitute accrued 
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capital gains or losses for cash gains or losses. Plaxico and 
Kletke (1980, p. 263) argue that because unrealized capital 
gains can not be used to meet cash obligations, the proportion 
of capital gain recognized as a substitute for income will be 
smaller if cashflow is a problem. 

The financial constraint is: 

where: Dt = a vector of debt of various types, 

vector of unrealized capital gains on 

production inputs, and 

J = a vector of ones used to sum elements of other 
vectors. 

Throughout the paper the dimensions of the J vector are 
assumed to be conformable for the multiplication indicated. 
In the financial constraint the capital invested in production 
assets is assumed to be the sum of the purchase prices or 
equivalent 1 y the market value (•:.:.Xt) min us accumulated unreal
ized capital gain or loss CwGt>. 

-The debt vector includes all the types of credit that the 
decisionmaker may consider. For example, it may include real 
estate debt from several sources, merchant and dealer credit, 
and short term debt from commercial banks and other lenders. 
Constraints may be imposed to specify relationships between 
debt and asset types. For instance, based on legal require
ments the amount of real estate debt held with the Federal 
Land Bank might be constrained to be less than or equal to 85 
percent of the market value of the real estate. 

The cashflow term can be more fully specified as the 
after tax net current cashflow from production plus cashflow 
from asset sales and m~nus principal payments and adjustment 
cost: 

( 3) 

where: Pt 

TT ' 
t 

' 
- u2gCGt> - J'hCDt) - a<u2t'u3t) 

= the output price vector, 
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Yt = the current costs of using inputs, 

f(.) = a vector valued production function, 

r(.) =a vesto~ valued debt cost function, 

w =the vector of proportions of unrealized capital 
gain or loss that can be substituted for equity 
in the financial negotiation, 

g(.) =a function which defines the after tax capital 
gain or loss realized by selling assets, 

h<.> = a function which defines principal payments for 
each type of debt, 

a(.) = a function defining adjustment costs in chang
ing input use, 

u 2t = a vector of asset sales, u 2 t ~ 0, and 

u 3 t = a vector of asset purchases, u 3 t ~ 0. 

The production function specification recognizes that 
processes are often interrelated and that a single process may 
yield more than one product. The products may be both •goods· 
and ·cads·. For example, use of a given chemical may increase 
production, but also pollute water sources. A more complete 
specification of the production function depends on the tech
nological facts of the situation. In some cases, when various 
commodities are produced independently, all factors are 
allocatable to specific commodities, and by-products are of 
negligible importance, the vector valued production function 
may become a vector of individual commodity production func-
tions. In other cases, multiproduct production functions are 
needed. It is also possible to separate production from mar-
keting and supply inventory behavior by defining functions for 
these activities. Explicit treatment of marketing and inven
tory choices may be especially important when cashflow is a 
problem and the timing of sales and purchases is an important 
part of the decision environment. In the production function 
the time variable is assumed to capture technological change. 

As in a conventional Vickers model, the current cost 
terms (y) are the costs of inputs actually consumed in the 
production process. For nondurable inputs, like most pesti
cides, the current cost is the full purchase price. For dur
able nonland inputs, the current cost includes maintenance and 
depreciation. Property taxes are a primary component of the 
current cost of real estate ownership. For nondurables the 
current cost coefficient can be equal to the capital absorp
tion coefficient in (~), but for durable inputs the current 
cost will usually be smaller than the purchase price ~f the 
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input because the purchase price is allocated over the useful 
life of the asset. 

The cost of debt is assumed to rise with increasing lev
erage. The argument is that when debt is larger relative to 
equity, the lender incurs more risk and this risk cost is 
passed through in the form of higher debt costs (Vickers~ 
pp. 67-68). The time variable in the debt cost function is 
assumed to reflect changing financial conditions which may 
shift interest rates for all borrowers and may affect the pre
mium charged for risk. The substitutability of unrealized 
capital gains or losses for equity in the debt cost function 
is based on the common practice in agricultural lending of 
valuing collateral assets at a ·conservative market value·. 
This is a market valPe adjusted for selling costs, taxes, and 
the uncertainty abo~t whether the gain or loss will ever be 
realized. For conciseness, the ratio of debt to the sum of 
invested equity and the proportions of unrealized capi:al gain 
or loss that are recognized as changes in net worth will be 
referred to as the •market value leverage ratio•. 

A linear conservative market value adjustment is used in 
income expression <3>, but in the most general case the 
aQjustment may be a function of the sign and size of the 
unrealized capital gain or loss, as well as other factors. 
For example, the accounting rule use by many nonfarm business 
requires that assets be valued at the lower of cost or market 
value. In that case the equity substitution coefficients Cw 1> 
would be one for capital losses and zero for capital gains. 
Lenders play an important role in determining the amount of a 
capital gain or loss that is recognized as a permanent change 
in net worth. If they are confident about the future of the 
industry and that the asset will maintain its value, a large 
part of any capital gain may be included in net worth 
Cw. ~ 1). If they are concerned about the financial position 

1 

of the industry and that asset values may decline if large 
numbers of borrowers are forced to liquidate assets in a short 
period, they may be unwilling to recognize capital gain as 
permanent change in net worth Cw 1 ~ 0). In a more general 

model additional arguments could be included in the debt cost 
function. For ex, mple, the ratio of cashflow to debt service 
r~quirements may be i~cluded to reflect the lenders concern 
for repayment ability. The liquidity values of individual 
assets could also be explicitly included as separate argu
ments, instead of including that information in the conserva
tive market value estimation procedure. 

Ideally, a firm level model should include the possibil
ity of disinvestment, as well as firm growth. Hence, the 
income expression includes a term for capital gains or losses 
on asset sales. In the general case, the function (g) will be 
very complicated. A precise accounting of the capital gain or 
loss would demand a record of when assets were acquired. The 
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function may be discontinuous. For example, in the U.S. the 
tax treatment of capital gains and losses 1s not symmetric and 
a g function which includes both gains and losses would be 
discontinuous when accumulated capital gains for some input 
were zero. In the most general case, the order of assets 
sales may be an 1mportant part of the decision problem; for 
instance, tax reasons may make it advantageous to sell the 
assets with the lowest capital gain first. For empirical work 
a precise accounting of capital gains and losses may be pos
sible and useful. For example, a simulation model could 
acquire inputs in discrete units and record the accumulated 
capital gain or loss for each unit separately. For analytic 
purposes the essential features of the problem may be visible 
in a more simplified environment. A growing firm may not con
Sider asset sales a viable option; in that case the disinvest
ment term would not appear in the cashflow expression. A 
financially troubled firm may recognize that the amount and 
timing of disinvestment is the real problem. If it can be 
further assumed that the assets have an equal initial cost or 
purchase price, within each input type, the g function simpli
fies to current capital value minus the initial value multi
plied by an adjustment term for taxes and capital gains and 
losses that were previously recognized as substitutes for cur
rent income. 

(4) gCGt) = (at - a*)(vector of adjustment factors) 

where a* = the vector of initial costs per unit of input. 

Liquidity losses may be an important factor in disinvest
ment. These losses can be incorporated into the simplified 
disinvestment model by subtracting a liquidity cost from the 
right hand side of equality (4). The liquidity cost can be 
modeled as a fixed sum, a function of time or proportional to 
the input price. 

The function defining principal payments Ch) is vector 
valued; it specifies net principal payments as a continuous 
outflow of funds for each type of debt. In simpler models 
<Lowenberg-DeBoer) if it can be assumed that cashflow is ade
quate to meet principal payments, the principal payments can 
be subsumed in the equity investment term <u 1t>. 

Adjustment costs may include transactions costs incurred 
in purchasing or selling assets, and additional management 
charges due to problems encountered in changing firm size. 
Liquidity losses on asset sales may also be included. The 
adjustment cost may be a function of the size of the asset 
sale cu 2 t) or purchase cu 3 t>. Large changes may be more 

costly than small changes. Separate asset sale and purchase 
variables are required because unrealized capital gains and 
losses must be accounted for in asset sales and because of the 
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tax treatment of those capital gains and losses is not sym
metric. Capital purchases are not taxed nor are they directly 
tax deductible, but sales of capital items may generate tax
able income or a tax deduction. 

The salvage value can be expressed as the present value 
of liquidating the firm at the end of the horizon. Because 
the firm liquidation at the end of the horizon is planned, 
there should be ample time to search for and find the appro
priate buyers. Hence. liquidity losses should be small. 
Liquidity losses can be incorporated by recognizing only a 
proportion of the assets terminal market value. Because the 
tax treatment of capital gains and losses is not symmetric in 
the U.S., the salvage value term will differ depending on the 
input price path and the input acquisition strategy. If capi
tal gains are earned, and liquidity losses are negligible, the 
salvage value term can be written: 

where: T = the vector of proportions of capital gains that 
are taxable, and 

~T = equals the average tax rate after the business is 

terminated. 

This specification assumes that all the assets are sold for 
their full market value at the end of the horizon and all debt 
is paid ~ff. Hence, the terminal cash flow is the value of 
invested equity plus the ~fter tax capital gain income 
((1-T~T)GT). To prevent double counting of capital gain, the 

proportion of the unrealized capital gain that has already 
been recognized <tGT> is subtracted. 

In the capital loss case, the salvage value must account 
for the partial deductibility of capital losses from taxable 
income. The value of capital loss deductions is limited 
because only a proportion of the loss can be deducted <cur
rently 50 percent of long-term capital losses) and because the 
annual capital lo~s deduction is constrained Cto the lower of 
the taxable income ov~r the zero bracket amount or $3,000 
under current law>. The salvage value term is then the sum of 
the invested equity, the capital loss which has not yet been 
recognized, and the value of the capital loss deduction. If 
the decision maker lives long enough to use the entire deduc
tion, if income is at least high enough to allow the maximum 
deduction each period, and the discount rate and average tax 
rate are constant, then the salvage value term may be written 
(Lowenberg-DeBoer , p. 28): 
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where o = the vector of proportions of the capital loss that 
are tax deductible, and 

€ = the annual limit on capital loss deductions. 

The last term in the capital loss salvage value expression (5) 
is the present value of the stream of tax benefits from the 
capital loss deduction. The period during which these deduc
t i ens occur is calculated as the total deduct i ole 1 oss <.:sG 1 > 

divided by the annual deduction (€). If the tax treatment of 
capital gains and 1 asses is sysmetr ic with <c5'=•+•) and ( :::·.;t·(.:•), 
then equation (5) simplifies to equation (4). 

A cashflow or equity constraint may also be imposed in 
the form: 

As stated the constraint (7) requires all debt service obliga
tions to be met out of current cashflows, which include all 
the components of the income term and equity disinvestment 
Cult< 0). Inequality (7) implies that equity investment is 

limited to retained earnings. The availability of outside 
earnings or wealth to meet firm commitments can be explicitly 
modeled by including an outside income term in the cashflow. 
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Section III 

This section characterizes the general decision approach 
for a growing firm implied by carrying out the maximization of 
wealth in a framework which combines production and finance 
choices. The model outlined in Section I can be approached as 
an optimal control problem with state variables: inputs, Xt; 

debt, Dt; equity, Kt; and unrealized capital gains and losses, 

Gt. The control variables are: equity investment, u 1t; 

assets sales, u2 t; and asset purchases, u3t. If the growing 

firm assumption that input levels are steady or increasing is 
used and if there are no adjustment costs, a tractable sin
gular control preble~ is deiined. The problem is called sin
gular because the control variables enter the problem linearly 
and the second derivative of the Hamilitonian with respect to 
the control variables is a singular, null matrix. General 
techniques for solving singular problems are outlined by 
Bryson and Ho <Chapter 8). Static formulations are also pos
sible if it is assumed that input and financial variable lev
els are set initially, and maintained throughout the planning 
period <Lowenberg-DeBoer and Boehlje). 

The decision approach implied by the integrated produc
tion finance framework will be characterized by examining the 
interior (singular) solutions for input variables. Control 
paths which include limit level segments for the inputs are 
discussed by Lowenberg-DeBoer. For expository convenience a 
simple scalar model with twa inputs, one output, and a single 
debt source will be used. The cashflaw constraint is not 
imposed in this section and the capital gains tax is assumed 
to be symmetric. The production function is assumed to be 
strictly concave and the debt cost function convex. For sim
plicity, the income and equity substitution parameters 
<~ 1 .t 2 ,w 1 ,w 2 ) are taken to be constant over time and the 

required principal payment is specified as a fixed proportion 
of outstanding debt. 

The simplified problem can be written as: 
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subject to the dynamic constraints: 

(8.2) Kt = ult + hDt7 

(8.3) xlt = u31t" 

(8.4) x2t = u32t" 

the control constraints: 

<8.8> u 31 t ;1;: 0, 

(8.9) u 32 t ~ 0, 

initial conditions: 

. and non-negativity constraints on the inputs and financial 
variables. The Hamiltonian is: 

(9) 
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where: ~. =adjoint variables, i = 1~ ••• , 6. 
1 

In this simple model without a cashflow or equity con
straint the financial structure is independent of the input 
choice decision. The optimal leverage is characterized the 
equality of the marginal cost of equity and the marginal cost 
of debt at every point on the wealth maximizing path. 

= r + 
Dt r'<------------------> 

Kt + wlGlt + w2G2t 

On the left hand side of equality (9) the marginal cost of 
equity is the return cf alternative investments minus the debt 
cost reduction due to additional equity investment. The 
righthand side is the current cost of borrowing plus the 
higher cost imposed on additional debt. 

Repayment terms do not affect the capital structure in 
this case because cashflow is assumed to be adequate for the 
repayment plan and because the possibility of locking in fixed 
interest rates has not been included in the model. If the 
functional form of the debt cost relationship were specified, 
equality <10) would in theory be solved for the optimal lever
age ratio as a function of the discount rate. If the debt 
cost function is independent of time~ the optimal leverage 
ratio is constant throughout the planning horizon. The lever
age ratio is sensitive to credit market conditions. For 
instance,_ if debt cost is increased by a change in monetary 
policy or by the removal of subsidies so that the righthand 
side of the financial str~~ture equation (10) is larger at 
every leverage ratio, a lower leverage ratio would be needed 
to satisfy the equation. If the debt cost function becomes 
less sensitive to the leverage ratio, because of a change in 
lender risk attitudes or because of government guarantees, the 
optimal leverage ratio will be increased. 

It should be noted that the assumptions of a perfect cap
ital market have not been invoked. The model assumes that 
agents may have different information and that information is 
costly. In addition, transaction costs and taxes are acknow
ledged to exist. Under these conditions the existence of an 
optimal leverage ratio is plausible and not inconsistent with 
conventional financial theory. 

Taxes do not affect the optimal leverage ratio defined by 
equation (10) because alternative investments were assumed to 
generate ordinary income for tax purposes. If the alternative 
investments were taxed at a different rate from the firm's 
production income, taxes would not cancel out; the discount 
rate would oe multiplied by the tax rate which applies to 
those alternative investments and the other terms in equality 
<10) would be multiplied by the tax rate for current produc
tion income. 
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If additional sources of credit are included in the model 
without other constraints on their use~ the optimality condi
tions require that the marginal cost of all sources of capital 
be equated. If sources of credit are tied to certain input or 
if other constraints are imposed the independence of the 
financial structure from production decisions does not gener
ally hold. 

The optimal control path implied by equality (9) requires 
new debt to oe incurred and new equity investment to be made 
in amounts that will maintain the equality while providing the 
capital required to finance newly acquired inputs. If unreal
ized capital gains or losses are recognized in the financial 
negotiation Cw 1 > 0 or w 2 > 0)~ debt and equity levels may 

change even when no new inputs are acquired. If capital gains 
occur and borrowing against unrealized capital gain is per
mitted~ the optimal leverage ratio can be maintained with a 
smaller amount of equity capital. Therefore, equity dis
investment may be generated by capital gains. In a period of 
capital losses, equity infusions may be needed to offset the 
capital losses which would otherwise tend to increase the lev
erage ratio. The model suggests that all other things equal~ 
inflationary periods will tend to lead to equity disinvestment 
if borrowing against unrealized capital gains is allowed. 

The market value leverage ratio will not be affected by 
inflation unless the debt cost function changes~ but the 
amount of invested equity relative to debt may be decreased. 
In the context of the U.S. agricultural sector the model sug
gests that the increase in farm debt in the 1970s can be 
ltnked to the farmland capital gains of the period. Because 
agricultural lenders generally recognized at least some 
unrealized capital gains as additions to net worth, a given 
amount of invested equity could support a larger volume of 
debt when capital gains are occuring than it could under 
stable asset prices. 

Along the optimal singular path the marginal rate of sub
stitution between the two inputs will satisfy: 

( 1 1 • 1 ) ~! = ~~!~~~1~~!~~~~=~~-~!~~~~~~~!~~~~!!~~~~~~:!!:~!~Ill 
f2 [y2+~2+R1tl(l-~) d2t£R2t+w2R3t+4 2+R4t<l-~2-t2~t)J 

where: fi =the first derivative of the production function 

with respect to input X., i = 1, 2, 
l 
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Dt 
= r + r(------------------) 

Kt + wlTlt + w2G2t 

-PC 1-··o <T-t> 
e 

When cashflow is not a problem, the factor cost ratio on the 
righthand side of equality <11.1) is known and the o~tirnal 
input mix can he defined for each point in time. This is pos
sible: because the leverage ratio is defined by equality <10). 

The initial terms in each factor cost, the current cost 
(Ylt or Y2t> and the marginal financial cost <~ 1 tRlt or 

~2 tR 2 t>, are identical to those found in the static Vickers 

model. Unlike the Vickers model the factor cost also includes 
terms reflecting input price changes. The term R2t captures 

the benefit of buying early in a rising market or the cost of 
buying .too soon when asset prices are falling; the benefit 
(cost> is the reduced (increased) financial cost over the 
rema1n1ng horizon. The ben~fit or cost of recognizing input 
price changes as changes in net worth for financial purposes 
is indicated by R3t. A benefit of borrowing against unreal-

ized capital gain is the debt cost reduction over the remain
ing horizon. A cost of capital losses is increased debt cost 
because net worth is reduced in the financial negotiation. 
The oenefit (cost) of recogn1z1ng unrealized capital gain 
(loss) as a substitute for income is specified by the term in 
the income substitutability proportion <~ 1 or ~ 2 >. The bene-

fit <cost) of realizing the capital gain Closs) at the end of 
the planning period is found in the R4t term. 

Under the assumptions of the model, the input price 
change multiplier term is positive so that the if an input 
price is are rising, the capital gains offset the cost of 
using that input. If input costs are falling, the cap.ital 
losses increase the costs of input use. It is important here 
to separate the impact of input price level and asset price 
change. If the input price c~lt or a 2t> is high, the finan-

cial cost of ownership will be high. If the financial costs 
of the two inputs differ, all other things equal, the input 
mix will use relatively more of the lower financial cost 
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input. The input price change effects can offset or reinforce 
the financial cost effects. Ownership of a capital intensive 
input can be advantageous if its price is also rising rapidly, 
generating a large capital gain. A relatively low capital 
investment input can be undesirable if its price is dropping. 

The impact of a change in the debt cost function on the 
input mix depends on both the input price and its associated 
capital gain or loss. If the input price is constant, an 
increase in the marginal cost of debt will shift the input mix 
toward the relatively low capital investment input; the factor 
cost in equation (11.1) will be increased more for the input 
with the largest capital value. A decrease in the marginal 
cost of debt has the opposite effect. Hence, in a constant 
price environment a change in monetary policy which allowed 
higher interest rates would provide incentives to shift pro
duction practices toward less capital intensive practices. 
However, in the capital gains case the multiplier of the capi
tal gain term is also increased with an increase in the mar
ginal cost of debt. This increases the benefit of buying now 
and of using accumulated capital gain as a substitute for 
equity and tends to offset the effect of the higher marginal 
debt cost in the financial cost term c~ 1 tRlt or ~2tRlt). 

In an environment of stable input prices, taxes would 
cancel out of the factor cost ratio in equality (10.1). Taxes 
are important when input prices are changing because of the 
tax preference for capital gain. Because capital gains and 
losses enter the tax calculation only when realized, the 

income substitution term <& 1 t~l or &2tt 2 > is not taxed. Only 

a proportion <~ 1 or ~ 2 ) of the realization at the terminal 

date is taxed. 

In the U.S. farm sector the primary source of capital 
gains and losses has been farm land. Nominal capital gains 
and losses have occurred on equipment, livestock and other 
assets, but these are dwarfed by the land price changes. If 
in equation (11.1) x1t is taken to be nonland assets and x2 t 

is land, then, all other things equal, the model suggests that 
during period of farmland capital gains, such as the period in 
the early part of the century through World War I or the 
1970s, there were incentives to expand farm acreage beyond 
that indicated by production relationships. Similarly, during 
periods of falling farmland prices there was incentive to farm 
more intensively on a smaller acreage. This occurs because 
the capital gains (loss) effects offset (increase) the costs 
of ownership. 

The capital gains effects have implications for govern
ment policy and lending practices. Government price and 
income support programs which create the expectation of rising 
farmland prices indirectly provide incentive for farm acreage 
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expansion. In the U.S. the stated goal of government farm 
policy has often been to preserve relatively small farms. The 
model suggests that the longer run effects of these programs 
may be directly opposite of their stated aims if they generate 
farmland capital gains. 

Lenders can encourage farm acreage expansion in a period 
of rising farmland prices by allowing decisionmakekrs to bor
row against appreciated land values. This makes land a more 
valuable asset; it earns not only through use in production~ 
but also by generating more credit capacity. Because farmland 
is an illiquid asset, the long run effect of permitting bor
rowing against unrealized capital gains may be to make farmers 
more financially vulnerable. The model suggests that the 
financial problems of farmers in the mid-1980s may be at least 
partially due to the willingness of lenders to provide credit 
based on appreciated land values of the 1970s. 
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Section IV 

If the cash flow constraint is imposed on the problem 
defined by (8.1-8.9), the importance of noncash and future 
benefits and costs in determining the optimal input mix is 
reduced. When the cashflow constraint is binding, equality 
<10> does not hold; in this case the marginal cost of debt is 
greater than the marginal cost of equity. If the marginal 
cost of debt were lower than the marginal cost of equity, the 
solution would be to increase debt use and restore the equal
ity. Equity investment or disinvestment is determined by the 
need to maintain adequate cash flow to meet financial obliga
tions. The debt level must be determined simultaneously with 
input levels. The MRS equation takes the form: 

(11.2) = -----------------------------------------------------

p* 
s 0 s 2 where: = s {[R ls + r'<-----------------) 1<1-~)}ds s t K + •.·.olGs + ..... 2G2S s 

* 
T -p* 

R2t = s e s R1sc 1-·-ods 
t 

* 
T -p* D 

R3t = s e s r><--------~--------)(1-Y)ds 
t K + ~·-'lGs + '·'-'2G2S s 

* -p* 
R4t = e T 

* e-[P;-P(l-~)(T-t)J 
R5t = 

The MRS equation in the cashflow constraint problem does not 
unambiguously define the input use path because the debt level 
must be determined simultaneously with input use. The MRS 
equation does, however, suggest the decision mechanism 
involved in adjusting input use to meet the cashflow con
straint. In the factor cost ratio all costs and benefits that 
are not immediately cash flows are discounted at an alterna
tive discount rate (P*) that is higher than the rate of return 
on alternative investments (P(l-~)). The alternative discount 
rate is a function of the marginal cost of debt and the 
marginal return to equity. As the cashflow problems become 
more severe, more debt must be used to meet financial 
obligations, the marginal cost of debt and the marginal return 
to equity investment rise, and noncash and future benefit$ are 
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discounted more heavily in determining the optimal input mix. 
Hence~ when cash flow is a problem the benefits of capital 
gains from future financial costs savings, substitution for 
income in wealth determination and realization at the end of 
the period offset a smaller part of the costs of ownership. 
Similarly, capital losses add less to the costs of ownership. 
In the extreme, as the marginal cost of debt and marginal 
return to equity become very high 1 the input mix approaches 
the myopic profit maximizing combination, which yields the 
maximum possible immediate cashflow. If constraints were 
imposed on equity disinvestment to meet principal payments or 
new debt acquisition, the repayment terms would affect the 
solution. If marketing and inventory behavior were explicitly 
defined in the model, a wider range of cashflow responses 
could be considered. 
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Section V 

Finance leases can generally be treated as another form 
of debt in the model, especially when a purchase option is 
included in the lease agreement. Operating leases demand a 
different treatment because input price change effects are 
absent. Short term leases do not generate capital gains or 
losses. If owned and rented inputs are equally productive, 
the total input use in the firm can be defined as the sum of 
owned and rented input levels: 

where: * x1t = total owned and rented input 1, 

* total owned and rented input 2, Xzt = 

L1t = leased input 1, and 

Lzt = leased input 2. 

The objective function can be written as: 

( 8. 1) 

-P< 1-·-nr rK + G < 1-4·-·+· T ' + G < 1-1:· -·~·· ·T ) l + e T 1 T 1 ·r 2 t 2 2 ·r 

where: ~it = capital absorbed by leased inputs, i = 3, 4, 

subject to constraints <7.2-7.4, 7.6-7.9), the initial condi
tions, the non-negativity constraints, the additional dynamic 
constraints: 
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and the modified debt acquisition constraint 

The current cost of leased inputs 

rental payment. Because rental 
advanced~ rented outputs can absorb 

c-.... 3t·"·(4t) is primarily the 

payments are often due in 
some capital. 

In a deterministic model with adequate equity capital a 
corner solution for rented versus owned inputs results. The 
input with the lowest marginal cost will be used. If capital 
gains are large, there will be an incentive to own the input 
to capture the benefit of those rising asset values. If capi
tal losses are occuring, the costs of ownership are increased 
and renting becomes relatively more advantageous. When the 
availability of equity capital is a binding constraint, part 
ownership solutions can result. The simultaneous determina
tion of debt levels and input use can equate the factor cost 
of owned and leased inputs: 

For example, if the factor cost of an owned input is below 
that of the rented input, because ownership costs are offset 
by capital gains effects, but not enough equity is available 
to finance a full owner operation at the optimal leverage 
ratio, there will be an incentive to use rented inputs which 
usually require a smaller capital investment. If the capital 
gain is increased, all other things equal, the incentives for 
choosing a higher proportion of the owned input is increased. 
Capital losses wo•,ld have the opposite effect. By increasing 
ownership costs they would push the solution toward more 
rented inputs. 

The model suggests that one of the incentives behind the 
increase in part-owner farming operations in the U.S. since 
the 1940s is the almost continuous farmland capital gains of 
the period. Farmers who would have chosen to be tenants under 
stable land price conditions, chose to be part owners to cap
ture some farmland capital gains. Similarly, in the mid-1980s 
the model suggests that, all other things equal, the farmland 
capital losses should provide incentives for farmers to choose 
to rent land. 
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Section VI 

A general investment-disinvestment model would be dif
ficult to solve and interpret, but some insight into the dis
investment problem can be achieved by considering a simple 
situation in which no input increases are considered~ only 
reductions~ and all inputs of a given type have the same 
original cost. The growing firm model can be modified for the 
disinvestment problem by adding the income from immediate 
realization: 

* where: •:( .. =the original capital value of input i, i = 1, 2 
l 

to the income term, substituting the input sale controls 
<-u 21 t• -u 22 t> for the input purchase control in constraints 

(7.3, 7.5) subtracting the capital gain or loss realized the 
gain or loss accumulation equation: 

and replacing the constraints <7.6-7.7) with: 

(7.6') u 21 t ~ 0 

<7.7') u 22 t ~ 0 

If adequate equity capital is available the optimal leverage 
ratio is the same as in the growing firm case. The MRS equa
tion becomes: 

(11.3) = --------------------------------------------------· 

where: 
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after collecting terms and simplifying. The multiplier of the 
asset price change term CR 2 t+C1-~i~t) can be interpreted as 

the benefit or cost of continuing to hold the asset; capital 
gains reduce ownership costs and capital losses increase cost 
just as in the growing firm model. In this context the asset 
price change term is composed of the financial cost reduction 
CR 2t> and the after tax realization value Cl-~ 1 ~>. Under the 

assumptions of the model the input price change multiplier is 
positive and capital gains reduce the cost of ownership and 
capital losses add to the cost. The capital gain and loss 
term is simpler than in the growing firm case because some 
effects cancel out with the immediate realization costs and 
benefits. 

The third term in the factor cost is the opportunity cost 
(benefit) of immediate realization. It is composed of a term 
reflecting the return on the disinvested funds: 

minus the increase 
accumulated capital 
augments (offsets) 
negotiation: 

<decrease) in debt cost because some 
gain Closs) is realized and is no longer 

invested equity in the financial 

Dt 
-· - .. *) , - 2 ) <·-···1t •.:o •• l '·'·'1r ( · ------------) Cl-'T. 

Kt h.•l G 1 t h.•zG2t 

or 

It is important to no+e that the immediate realization term 
can be of either sign depending on the substitutability of 
unrealized capital gain or loss for income ct 1 or t 2 >, the tax 

cost or benefit cq• 1'T.T or ~Z'T.T) and the substitutability of 

unrealized capital gain or loss for equity Cw 1,w 2). For 

example, if the income substitution proportion approaches one, 
the immediate realization term will be primarily the capital 
gains tax cost <capital loss tax deduction) and the debt cost 
effect. In that case immediate realization term would 
increase ownership costs; it would be the opportunity cost of 
delaying capital gain tax deduction and putting off reducing 
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the capital loss which cuts into net worth in the financial 
negotiation. But in the capital gains case, the realization 
term would be negative, reducing ownership cost. Delaying the 
tax liability and the continued use of the capital gain to 
augment equity, represent incentives to continue holding the 
asset. Clearly, if most of the capital gain can be recognized 
as income without realization <t 1 ~ 1 and t 2 ~ 1), there is 

little reason to incur the capital gains tax liability or to 
reduce the effective equity in the financial negotiation. 

In contrast, if little unrealized capital gain or loss is 
substitutable for income, the tax impact is small and the 
asset price changes are not recognized as a change in net 
worth for financial purposes, so that: 

then the multiplier of the immediate realization term 
<R6 t or R7t> is positive. This can be seen by noting that if 

inequality <12> holds, the immediate realization multiplier is 
greater than or equal to the righthand side of the financial 
structure equation C10), which is equal to the marginal cost 
of debt and is always positive. This means that in this situ
ation holding accumulated capital gains represents an oppor
tunity cost. When the substitutability of capital gains for 
income or equity is small, the benefit of that gain must be 
achieved primarily by realization. Delaying that realization 
then represents a major cost of holding the asset. Holding 
capital losses in this case avoids or delays most of the cost 
of those losses; and thus capital losses in the immediate 
realization term offsets the cost of ownership and provides 
incentives to continue holding the property. 

The growing firm model suggests that in the stagnant or 
declining farmland price environment of the mid 1980s, the 
optimal farmland ownership level for new farm firms may be 
smaller than it was in the 1970s. The capital losses on farm
land provide incentives to farm more intensively and to rent 
~armland, instead of purchasing it. The disinvestment model 
indicates that existing firms may not find it optimal to 
adjust land ownership to the new conditions. For some firms 
the wealth maximizing strategy will be to delay recognition of 
the capital losses. 
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Summary and Conclusions 

This paper outlines a general model of the farm firm 
under certainty that incorporates finance and production deci
sions. A wealth maximizing decisionmaker is assumed to choose 
input levels and financial structure subject to the constraint 
that the capital absorbed of inputs can not exceed the sum of 
debt and equity. A cashflow constraint is also considered. 
Capital gains and losses are assumed to affect the decision
makers wealth in three ways: through selling the asset~ 
through the ability to recognize unrealized capital gains and 
losses as a substitute for income in determining wealth, and 
through the opportunity to recognize capital gains and losses 
as a permanent change to net worth in negotiating financing. 

Models developeJ by Baker and Vickers suggested that the 
financial cost or benefit of using an input should be con
sidered part of the factor cost in determining optimdl input 
use. The framework outlined here is a step toward modeling 
those financial costs and benefits more explicitly. The 
financial costs included in the decision rules derived using 
the model include not only the interest cost on the capital 
invested, but also the impact of holding or selling inputs on 
the financing terms, the effect of timing changes in input 
acquisition on the capital requirement and the cashflow 
effects of production decisions. 

Under simplifying assumptions the model can be solved 
analytically. The solutions suggest that inputs which earn 
capital gains will be a larger part of the input mix if that 
capital gain can be substituted for income in determining 
wealth and if the accumulater' capital gain can be substituted 
for equity in the financial negotiation. Capital losses have 
the opposite effect. When the availability of equity capital 
is a binding constraint, when cashflow is a problem or when 
financing terms are tied to certain inputs~ the wealth maxi
mizing financial structure IS not independent of production 
choices. In this relatively simple model, cashflow problems 
push the solution toward myopic profit maximization. In the 
model ownership versus rental choices are affected by the rel
ative capital requirements of each input procurement strategy 
and the marginal cost of that capital. Higher capital costs 
and capital losses pu~h the solution toward renting inputs. 
The solutions suggest that the disinvestment choice depends 
not only on the selling price of inputs, but also on how sell
ing the input affects future financial arrangements and on tax 
costs or benefits. Capital losses do not necessarily trigger 
disinvestment because it may be a wealth maximizing strategy 
to delay recognition of the loss. 

The model leads to testable hypotheses. 
analytic solutions suggest the following 
recent changes in the U.S. farming sector: 

For example, the 
hypothesis about 
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1) the farmland capital gains in the 1970s are posi
tively linked to the increased investment in real 
estate by farmers during the period; 

2> the farmland capital gains in the 1970s are posi
tively related to the increased debt use by U.S. 
farmers relative to cost basis net worth; 

3) the reduced liquidity of farm firms in the 1970s can 
be at least partially traced to farmland capital 
gains and the incentive they provide to hold less 
liquid of farm assets; 

4) the willingness of lenders to recognize unrealized 
capital gain as a permanent addition to net worth 
played an important part in the ability of the farm 
sector to shift its investment mix toward real 
estate; and 

5> credit market conditions, including the availability 
of subsidized credit, and the use of market values in 
measuring the financial position of the firm, have 
encouraged farm business to expand beyond the size 
indicated by production relationships and to use more 
capital intensive methods than would otherwise be the 
case. 

Testing of these hypotheses could use multiperiod mathematical 
programming models or econometrics. Exploratory empirical 
work using a deterministic dynamic programming model of an 
Iowa farm firm supports hypotheses 1-4 <Lowenberg-DeBoer); 
hypothesis 5 has not been tested within this framework. 

The farm financial stress of the mid 1980s indicates a 
pressing need for a better understanding of farm firm manage
ment behavior. The framework outlined in this paper is a con
tribution toward a more rigorous analysis which combines the 
effects of financial and production conditions. Production 
and finance interaction are certainly not the only explanation 
for recent economic events, but they do appear to offer sub
stantial explanatory power in examining the closely held firms 
of the farm sector. 
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CASH VERSUS ACCRUAL MEASURES OF FAHM P!WFI'fABIL(TY 

by 

Daniel Seger 
David A. Lins 

Introduction 

Farmers and their lenders make decisions based upon a complex set of 
factors including financial and nonfinancial information. one critical 
element of financial information is profitability. Lenders base decisions 
at least in part on the past and projected profitability of the business 
to which they are lending money. Farmers rely on measures of profitability 
to help make decisions on business expansion or contraction and to jud~e 
the financial success of the business relative to other employment or 
investment opportunities. However, it appears that many farmers and 
their lenders use inadequate measures of profitability in making such 
decisions. 

Profits can be measured on either a cash or an accrual basis. The 
most common method used by both farmers and lenders in computing farm 
profits is on a cash oasis. Federal tax laws allow farmers to calculate 
farm income on either a cash or accrual basis. An estimated 9o-9o percent 
of all farmers report on a cash basis. Consequently, cash records are 
readily available to farmers and the concept of cash accounting is easily 
understood. rn contrast, the concepts of accrual income accounting are 
not well understood by many farmers. Even if the concepts are understood, 
accrual income requires significantly larger amounts of information -
information that is often not readily available. 

There is also a general feeling that over time, cash and accrual 
measures of income will "average out." Thus many lenders feel cash 
income figures over a 3-5 year period will provide a relatively accurate 
measure of average accrual income over the period. There is also a 
perception that differences between cash and accrual income measures ace 
small and that the extra work in computing accrual income is not worth 
the effort. 

In some cases, farmers and/or lenders recognize the importance of 
measuring income on an accrual basis, but do so in a manner which does 
not reflect a complete accrual accounting. For example, it is not uncommor 
for proxy measures of accrual income to start with cash income and make 
adjustments only for changes in crop and livestock inventories. While 
many other adjustments are needed to do a complete accrual adjustment, 
the issue is how much of the discrepancy between cash and accrual income 
is removed if one accounts simply for the change in crop and livestock 
inventories. 

79 
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The obj~ctives of tnis paper are to more fully explore the differ~nces 
between cash and accrual income to determine: (l) the adJUStments needed 
to move from casn income to accrual income, (2) the magnitude of discrepancy 
between cash and accrual measures of farm income, (3) whether discrepancies 
between cash and accrual income "average out" over time, and ("i) which 
items account for the bulk of the discrepancies oetween cash and accrual 
income. Records from a sample of Illinois farm operators are used in the 
analysis. 

Adjustments to Move From cash to Accrual Measures of Income 

The cash method of accounting measures expenses when they are paid, 
not incurred; and it measures revenue when cash is actually received not 
earned. To a certain degree, Carmers can control the amount of net cash 
income for a spec~fied accounting period due to the flexibility of the 
ca::;h method. For examp1.e, net cash income can be reduced by delaying 
receipts (maintaining inventories) until after the current acccunting 
period. Farmers can use tne cash accounting procedure to manipulate net 
farm income for tax purposes, but it has severe shortcomings when used to 
measure business performance. 

The accrual method of accounting more appropriately matches expenses 
with revenue to provide a more accurate estimate of business performance. 
The accrual accounting procedure records expenses when they are used 
(realized) by the business, and records revenue when goods are produced 
or services are rendered (when revenue is earned}. Thus, if the farmer 
chooses to delay receipts until after the current accounting period, 
accrual basis accounting considers the change in inventory when recording 
net farm income. 

The conversion of the cash r1sis to an accrual basis requires the 
use of a detailed accounting ~y~cem. Table l provides a listing of the 
accounting items identified by Frey and Klinefelter that ar~ needed to 
move from cash to accrual income measures. Each accounting item is 
derived from the current and previous year's balance sheet. Positive 
changes in entries from the asset side of the balance sheet contribute to 
an increase in accrual income, while positive changes in entries from the 
liability side contrioute to a decrease in accrual income. Thus, net 
accrual income can be found by adding the change in those items from the 
asset side to net cash income, then subtracting che change in those items 
from the liability side. 
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~able 1: Adjustments Need to Move From Net Farm Income on a 
cash Basis to Net Farm Income on an Accrual Basis 

ASSET SIDE (Positive Changes Add to Accrual Income) 

*Changes in Crops & Feed Inventories 
*Changes in LivestocK Inventories 
Changes in Hedging Account Equity 

*Changes in supplies on Hand 
*Changes in Prepaid Expenses 
Changes in Cash Investment in Growing Crops 

*Changes in Notes and Accounts Receivable 

LIABILITY SIDE (Positive Changes Subtract From Accrual Income) 

*Changes in Accounts Payable 
Changes in Accrued Property Taxes 
Changes in Accrued Real Estate Taxes 
Changes in Accrued Employer Payroll Withholdings 
Changes in Accrued Rents and Leases 
Changes in Accrued Interest Expenses 

* Accrual adjustments measured explicitly in this study. 

Data and Analtsis Procedures 

Data used in this analysis is from a subsample of Farm Business Farm 
Management (FBFM) records kept by farm operators in Illinois. The subsample 
was chosen to reflect those operations which in the judgement of FBFM 
personnel Kept the best measures of accrual income. The sample included 
1~~ farms with income records for four accounting periods -- lY~l-1984. 

While most farm accounting systems include the more significant accounting 
items needed to move from cash to accrual accounting, few farm accounting 
procedures are detailed enough to include all the adjustments that are 
listed in Table 1. such is the case with the accounting system used by 
FBFM, the data source for this study. Those accounting items that are 
ex~licitly included in this study are marked with an asterisk in Table ~. 
Excluded items, however, may have been included in another category. For 
example, some FBFM records include chdnges in accrued interest as a part 
of changes in accounts payable. Accrual net farm income is therefore 
expected to be slightly misspecified in this study. However, the true 
magnitude of discrepancies between cash and accrual income is not likely 
to be lower than found in this study. 

The accounting system used in this study provides net farm income on 
an accrual basis. To make the desired comparisons, cash income must be 
calculated, and is done so in the following manner: 
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Accrual Income 
- Inventory Change 
- Changes in Accounts Receivable 
- Farm Products Used 
+ parm Produced Inputs 
+ Changes in Prepaid Expense 
+ Changes in Accounts Payable 

Net Cash Income 

To analyze differences between cash and accrual income, both mean 
and absolute mean differences were computed. Regression analysis was 
also used to measure the relationships between cash and accrual income. 

MagnituJe of Difference 

An analysis of the means provides immediate evidence of a signif-
icant difference between cash and accrual income. Table 2 identifies 
mean cash income, mean accrual income, and mean difference in ca~h and 
accrual income in both absolute and non-absolute cerms. The mean difference 
is defined as: 

n 

I (Ci - Ai) 
i=l 

n 

and mean absolute difference is defined as: 

n 

i ci - Ai l 
i=l 

n 

where C is cash income for farm i, A is accrual income for farm i, and n 
is the number of observations. 

The mean absolute difference best illustrates the magnitude of 
difference between cash and accrual income. Results here show this 
difference to oe quite substantial -- an average of $20,142.36 annually 
over the four year period. Thus, farmers using the cash method of 
accounting could ex,~.-·ect to misrepresent true net farm income by $20,142.36 
annually -- an error equal to 88 percent of average accrual income. Note 
that some farm operators would over state accrual net farm income and 
some will under stdte accrual net farm income. By using absolute terms, 
the direction of misrepresentation is not shown. Rather, only the magnitude 
of misrepresentation is illustrated. 
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Conversely, the mean difference in cash and accrual income in 
non-absolute terms provides insights on the direction of misrepresen
tation while giving little evidence of the ma~nitude of misrepresen
tation. When the mean difference is negative (as it is during 1981 and 
l9lj:2), average accrual income is greater than average cash income. Thus 
farmers using the cash accountiny system as a whole tend to under-state 
true net farm income. However, when the mean difference is positive (as 
during 1983 and l9d4), farmers using a cash accounting system tend to 
over-state true farm income. 

To further test for a significant difference between cash and accrual 
income, a regression analysis was performed. The regression equation was 
specified as: 

Accrual Income = a 0 + b1 Cash Income 

The null hypothesis is that b1 = 1 and a 0 = o. The alternative 
hypothesis is b1 ~ l and a 0 ~ 0. If bl = 1, and a 0 = 0; cash and ac~rual 
income are identical. If we reject the null hypothesis, cash income is 
significantly different from accrual income. 

Results are as follows: 

Accrual Income 8050.1 + .68884 Cash Income 

(1289.3) ( • 028 7) 

Standard errors are reported in parenthesis. The T-statistic asso
ciated with the slope coefficient is calculated at -9.':J7, telling us 
to reject the null hypothesis and accept the alternative that bl is 
significantly different from 1.0. Likewise, the intercept term is signif
icantly different from zero. Results support the conclusion that cash 
income is significantly different from accrual income. 

Will Cash and Accrual Income Average Out Over Time? 

To answer this question, both accrual and cash income were averaged 
over the four year period. The absolute difference between average 
annual cash income and average annual accrual income was then calculated. 
A mean over all observation was then calculated and found to be $o,l64. 
•rhat is: 

n 4 4 

I L: Cj i Aj i 
8,lb3.72. 

i=l j=l j=l 
4 4 

n 

where c is cash income, A is accrual income, and n is the number of 
observations ( lScs). 
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It is useful to compare $8,lb4 with the mean difference in cash and 
accrual income in absolute terms-- $~0,142 (Table 2). By comparing 
these two figures, we can see that cash and accrual income do indeed 
average out to some extent, .out not fully. Results nere show that casn 
and accrual income converge by approximately oO perc~nt when considered 
over a four year period. An annual average of $$,164, or 3o percent of 
average accrual income, is still a substantial error when measuring true 
net Earm income. 

Several extreme differences in Eour year average cash and accrual 
income hav12 been isolated from the l~o observations. one farm, [or 
example, had an average annual cash income of $1l::i,!:>OO, while havin':} an 
average annual accrual income of -$l3,~uo. If this farm mana<}er used the 
cash accounting method, true farm income would h~ve been over-estimated 
by an average of $30,000 annually, or by $120,000 over the four y8ar 
period. Other extreme cases are common. 

Allocating Difference Between cash and ~ccrual Income 

Table 3 identifies the mean value of each accrual adjustment item. 
Also listed is the percentage that accrual income is over/under stated 
when the corresponding accrual adjustment is deleted. For example, in 
1984, farmers in the sample population reduced inventories oy an average 
of $1,~82. Farmers that failed to include "Change in Inventory• on their 
accounting records would then nave o~er-stated true net farm income by an 
average of ~.3 percent in 1984. 

Analyzing the accrual adjustment items in non-absolute terms giv$S 
us an indication on the direction (positive or negative) of misrepresen
tation when these items are excluded. However, since positive and negative 
values cancel each other out when a mt:!an is calculated, a mean in non-absolute 
terms fails to provide evidence vn the magnitude of mJ.srepresentat:ion. 

Table 4 identifies the mean values of each accrual adjustment in 
absolute terms. Also listed is the percentage fluctuation (increase or 
decrease) in accrual income when the corresponding accrual adjustment is 
deleted from the accounting records. In 1984 for example, the average 
absolute "Change in Inventory" is recorded at $20,619. If "Change in 
Inventory• were not included on the income statement, accrual income 
fluctuates an average of over 133 percent. 

Based on the ""~"'otal" figures in Table 4, "Change in Inventory• 
clearly is most responsibl<.. for the large differences in cash c1nd accrual 
income. over a four year period, farmers that excluded °Change in Inventory" 
have misstated true net farm income by an annual average of ~7.8 percent. 
This is followed by changes in: Prepaid Expense, Accounts Payable, 
Accounts Receivable, Farm Products Used, and Farm Produced Inputs. 
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To further evaluate the accrual adjustments responsible for cash-accrual 
differences, a series of regression estimates were made. six ordinary 
least square regressions were run. In each case, the dependant variable 
is the difference in cash and accrual income. The R~ of each regression 
indicates the proportion of variation between cash and accrual income 
"explained" by the accrual adjustment. The initial regression has only 
one independent variable --"Change in Inventory". Then in each regression 
that follows, one accrual adjustment item is added to the right side of 
the equation so that by the sixth regression, there are six independent 
variables. (See Table 5.) Since the six accrual adjustment items 
(independent variables) make u~ the entire difference in cash and accrual 
income, the sixth regression should have an R2 of 1.0, an intercept of 
0.0, and all slope coefficients of either 1.0 or -1.0. 

Since it is known a priori that the six independent variables will 
account for the exact difference in cash and accrual income (the depen-
dant variable), each independent variable's slope coefficient is restricted 
to either 1.0 or -1.0. By observing and comparing the R2 of each regression, 
we can then pinpoint which independent variables maKe the most contribution 
toward "explaining" the dependant variable. 

Table 5 reports the results of the regression analysis. Since 
Regression 1 has an R2 of .93, we conclude that on average "Change in 
Inventory" explains approximately 93 percent of the difference in cash 
and accrual income. Changes in Prepaid Expense and Accounts Payable are 
shown to increase R2 to some extent, and are therefore considered to make 
moderate contributions to differences in cash and accrual income. Results 
also show that changes in Accounts Receivable, Farm Products used, and 
Farm Produced Inputs have little impact on cash-accrual differences. 

Implications and Conclusions 

This article provides evidence of a substantial difference between 
cash and accrual income. Farmers that use the cash method of accounting 
as a measure of profitability are likely to inaccurately interpret the 
true performance of their farm business. Inaccurate profitability estimates 
can lead to unwise management decisions. Also, agricultural lenders base 
lending and loan pricing decisions on the farmer's ability to generate 
acceptable levels of current returns. Lenders must seek an accurate 
measure of accrual income in order to make appropriate decisions. 

Results of this study show that the difference between cash and 
accrual income is somewhat less dramatic when income is averaged over a 
four year period. However, this difference still represents a substan
tial amount -- an average of over $8,000 or an average annual error of 
about 36 percent. Thus, lenders that use annual average cash income over 
a 3 to 5 year period can still obtain grossly inaccurate measurements of 
farm profitability. 
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The accrual adJustment it~m having the most potential in causing 
cash-accrual discrepancies was found to be "Change in Inventory"; it is 
estimated to represent 93 percent of the.d1£ference in cash and accrual 
income. Adjustl.ng cash income by only "Change in Inventory" is signlf
icantly better than using straight cash income. However, this can still 
lead farmers and lenders to inaccurately estimate true net income as 
other accounting 1tems, namelt Prepaid Expense and Accounts Payable, have 
been shown to account for mooerate differences in cash and accrual accounting 
Also, 1t should be recognized that many of the potentially 1mportant 
adJUStments needed to move from cash to accrual income measures were not 
available for this study. Consequently, differences oetween cash and 
accrual income could well be greater than shown in this study. 

Table 2.. Mean cash and Accrual Income, and Mean D1fference (Cash Minus 
Accrual) Absolute and Non-Absolute Terms. 

Mean Income Mean Difference 
Cash Accrual Non-absolute Absolute 

dollars --

1981 23,43l.b:.l 2::S,dl J.b7 (J83.9~) 

2~,234.25 27,43b.Sl (2.,202.27) 20,2!:15.7'13 

1~83 .H,315.63 25,130.70 .d, 971. ~'d 

1:.184 15,470.6l::l 15,'i41.09 29.59 20,i.2b.92 

TOTAL* 23,d63.06 907.07 20,142.37 

* Average annual results over the four year period. 
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Table 3. Mean values of spec~fied accounting items, and the percent 
that accrual ~ncome is over-stated (+) or under-stated (-). 

1981 

1982 

1983 

1984 

Changes Changes in 
in Accounts 

Inventories Rec. 

235.02 
-0.99% 

2,534.19 
-9.24% 

(9,05:>.22) 
36.03% 

(1,281.':::19) 
8.30% 

l. 70 
-O.ul% 

(102.96) 
0.3d% 

278.08 
-1.11% 

3,249.56 
-21.04% 

TOTAL (l, 892.00) 
&.24% 

856.60 
-3.73% 

Farm 
Products 

used 

481.11 
-2.02% 

484.91 
-1.77% 

476.d2 
-1.90% 

474 • .24 
-3.07% 

479 • .27 
-2.09% 

Farm 
Produced 
Inputs 

222.17 
U.Y3% 

197.13 
o. 72% 

2u3.8':1 
CJ.t:H% 

283.80 
1.84% 

22b. 75 
0.99% 

Changes in 
Prevaid 
Expense 

84.!::>b 
0.3b% 

77 3. 32 
2.82% 

(1,SY7.o5) 
-b.J6'b 

1,298.75 
8.41% 

139.74 
0.61% 

Changes in 
Accounts 
Payable 

27.11 
0.11% 

(2!::>o • .':Jo) 
-0.84% 

(72l.'oL) 

-2.87% 

888.8b 
5.7b% 

(15.Sb) 
0.07% 

Table 4. Absolute mean values of specified accounting items and percent 
fluctuation in accrual income when accounting item is 

excluded.* 

1981 

1982 

1983 

1984 

TOTAL 

Changes 
in 

Inventories 

18,134.97 
76.15% 

19,938.24 
72 .b7% 

21,932.61 
d7. 27% 

20,ol8.73 
133.53% 

20,1S6.14 
87.80% 

Changes in 
Accounts 

Rec. 

129.25 
0.54% 

3oU.'::>7 
1.31% 

427.2b 
1.70% 

3,972.08 
25.72% 

1,222.29 
5.J2% 

Farm 
Products 

used 

4bl.ll 
2.U2% 

484.91 
l. 77"6 

476.82 
1.':10% 

503.17 
3.26% 

48b.50 
2.12% 

Farm 
Produced 

Inputs 

2L2.17 
0.93% 

1<:15.&9 
o. 71% 

203.89 
0.81% 

283.80 
1. cs4% 

226.75 
0.99% 

* The percent fluctuation is calculated as: 

Changes in 
Prepaid 
Expenses 

3,278.38 
13.77% 

2,9b7.91 
10.82% 

4,060.31 
lo.l6% 

3,830.44 
24.81% 

3,534.26 
15.40% 

cnanges in 
Accounts 
Payable 

391.42 
l. 7b% 

1, 021.33 
3. 72% 

1,cl74.8!::> 
7.46% 

l,l:i45.bb 
11.95% 

1,284.93 
5.60% 

mean absolute accounting item/mean accrual income x 100 
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Table 5. Regression results: dependant variable equals 
cash minus accrual income. 

Restricted IndeQendent variables 
Changes Changes Changes 

changes in Farm Farm in in 
Regress- Inter- in Accounts Products Produced Prepaid Accounts 

ions cept Inventor-ies Receivable used Inputs Expense Payable R-square 

( 1) 9:::>4. 92 1.00 • 93 

( 2) 128.33 1. 00 1.00 .~3 

( 3) -350.94 1.00 1.00 1.00 .93 

( 4) -124.19 1.00 1.00 1.00 -1.00 • ~3 

(5) 1:,.ss 1.00 1.00 1.00 -1.00 -1.00 • 98 

(o) 0.00 1. 00 1.00 1.00 -1.00 -1.00 -l.UO 1.00 



ELICITING LIQUIDITY PREFERENCES FOR CASH AND INTERNEDIATE 
CREDIT RESERVES FROH CENTRAL ILLINOIS FARMERS 

Kim Harris and C. B. Baker 

While it is important to consider a wide range of alternative 
responses to risk, in all likelihood the most common methods of risk 
response in modern agriculture are financial: the management of 
leverage, insurance, and liquidity (Barry, Baker, and Hopkin). Of 
particular interest and the central focus of this paper is liquidity 
management, specifically, farmers' demand for liquidity as expressed 
in values ascribed to reserves of unused cash and credit. 

Baker and others have demonstrated the importance of liquidity 
management of risk on the farm (Baker and Bhargava; Baker and Hopkin; 
Barry and Baker; Kamajou and Baker; Vandeputte and Baker). In these 
studies reservation prices were found by varying parameters of 
functions reflecting assumed behavior of risk averse decisions makers. 
Such a procedure, however, attenuates validation of the model 
containing the assumed liquidity functions. What has been lacking is 
an empirical method for eliciting these risk response parameters. 
Such a need is the primary objective of the study reported here. 

Vandeputte and Baker suggest that "the value of liquidity to the 
decision maker, provided by unused credit, increases in a continuous 
fashion and at an accelerating rate as credit absorption through 
borrowing approaches the credit limit" (p. 3). It seems plausible to 
assume a similar liquidity value behavior for the decision maker for 
unused cash. Applying this reasoning, an ancillary objective is to 
determine whether estimated liquidity value functions for cash and 
intermediate credit reserves are nonlinear and positively sloped. 

Methodology 

Projective Interview 

Actual reservation prices easily could be determined if farmers 
could accurately specify minimum required rates of return (ROR'S) on 
cash and credit reserves. But any information obtained via direct 
questioning is likely to be suspect since farmers in general are not 
readily prepared to provide such information. How do we resolve this 
paradox? The procedure used here employs a projective technique. 

The authors are, respectively, Assistant Professor, Southern 
Illinois University, Carbondale and Professor of Agricultural 
Economics, University of Illinois, Urbana-Champaign. The authors wish 
to thank Peter Barry, Bill Herr, Susan Offut and Stephen Turnovsky for 
their comments and suggestions on earlier drafts. This paper is based 
on a study conducted under project No. 05-365, supported by the 
Agricultural Experiment Station, College of Agriculture, University of 
Illinois at Urbana-Champaign, entitled, "An Economic Evaluation of 
Managing Market Risks in Agriculture." 
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A projective consists of a situation with which the interviewer 
asks the respondent to associate him or herself in order to elicit a 
series of responses. It is a means of indirectly evoking information 
held subconsciously by individuals on prescribed topics and protecting 
against conditioned responses. 

Our goal is to design a projective that is easy to understand, 
inexpensive to apply, and efficient in terms of time required to 
obtain answers. Adequacy of the procedure is important with respect 
to reliability and validity. Care is taken to keep details of the 
projective consistent among all interviews. A realistic approach also 
is sought that permits subjects to respond to familiar investment 
activities and decision making processes. 

In the research reported here, eight central Illinois farmers are 
asked to complete the stvucturing of a simulated investment situation 
that forces them to make 3llocative decisions about their use of cash, 
intermediate term credit, and unpriced crop inventory. This 
simulation-type survey generates implied reservation price data for 
various levels of cash reserves and intermediate credit reserves held 
by each farmer. Communication is facilitated by presenting the 
problem of a farm equipment purchase: computer equipment. 

Simulated Investment Game 

The interviewer asks questions in conjunction with the form 
represented in figure 1, where per bushel corn price is arrayed across 
the page and intermediate credit in reserve (top) and cash in reserve 
(bottom) are arrayed vertically in 20 percent decrements. Prices are 
net of storage costs, interest charges, and other non-interest 
charges. Current price, the approximate actual market price on the 
day of the interview, was $3.15. Xoving left to right, prices 
increase at increments of thre~ ~cnts per bushel. Values in 
parentheses are the respective percentage changes in price 
above current price. Percentage changes reflect ROR's earned on 
unsold corn inventory. Rates of return are proxies for farmers' 
reservation prices on cash and intermediate credit. A corn price of 
$3.40 per bushel, for example, reflects an eight percent appreciation 
in price above current corn price ($3.15) or an implied reservation 
price of eight percent. Corn inventory is assumed to be a perfect 
substitute for cash and intermediate credit reserves owing to the fact 
that in the population of farmers sampled corn (and soybean) inventory 
constitutes a large part of liquid assets. 

Reserve levels are arbitrarily set at 100, 80, 60, 40, 20, and 0 
percent. Beginning cash and intermediate credit (100 percent 
reserved) reflect the approximate amount of cash and intermediate 
credit the farmer actually had at the time the simulated investment 
game was played (March 1983). The amount of cash and intermediate 
credit at other reserve levels is 80, 60, 40, 20, and 0 percent of 
beginning reserves, respectively. 
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An example illustrates how cash reserve amounts are determined 
and incorporated into the investment game. Similar procedures apply 
to the credit part of the simulated investment game. Assume a farmer 
has beginning cash reserves totaling $5,000. The amount of cash at 
other reserve levels is $4,000 (80 percent reserved), $3,000 (60 
percent reserved), $2,000 (40 percent reserved), $1,000 (20 percent 
reserved), and $0. 

Once amounts of cash and intermediate credit in reserve are 
determined, the value and item of investment are specified. The value 
of the computer equipment purchase equals 20 percent of beginning cash 
reserve. The kind of equipment investment reflects what can be 
realistically purchased for 20 percent of beginning cash in reserve. 
Following the above example, the investment amount is $1,000. The 
computer equipment purchased is software. The respondent is 
instructed that he will be able to buy the hardware to run the 
software during the credit component of the investment game. The 
value of the hardware is set at 20 percent of beginning intermediate 
credit. If a farmer already owns a computer, the investment decision 
is whether or not to upgrade his current system. 

Cash balances are assumed to earn seven percent interest 
compounded annually. Borrowing cost is 13 percent interest annual 
percentage rate (APR). Borrowing cost and rate earned on cash in 
reserve reflect the prevailing interest rates at the time of the 
interviews. The respondent is instructed that the internal rate of 
return earned on the purchase of the equipment is sufficient to cover 
the cost of borrowing. This assumption is made in an attempt to 
insure that elicited reservation prices only reflect respondents' 
liquidity preferences, not their required return on assets or some 
combination of asset returns and liquidity preferences. Each 
respondent is told that the impending equipment purchase does not 
affect his operating and real estate credit. The value of these 
credit sources is unspecified. 

Specifying the source of the ROR and the use for funds taken from 
reserve is done so subjects can respond to a familiar investment 
activity and decision making process. Operating and real estate 
credit are held constant in the elicitation procedure and cash and 
intermediate credit reserves are not mixed in order to keep the 
investment game format from becoming too complex and hence, 
unplayable. 

After investment game parameters have been determined, the 
respondent farmer is presented with the array of corn prices in 
figure 1 and asked the following question: 

"What is the minimum required rate of return on your corn 
inventory that will persuade you to invest your cash (or 
intermediate credit) reserve in the purchase of a computer 
and supporting software?" 
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Thus, beginning with 100 percent of cash balances reserved ($5,000), 
the per bushel corn price (figure 1) is searched for that provides the 
minimum ROR associated with the last (marginal) dollar withdrawn from 
the reserve (the one thousandth dollar). Accordingly, the first 
reservation price discovered is associated with the 80 percent reserve 
level (or $4,000). Having determined the minimum ROR on corn 
inventory at the 80 percent reserve level, the question and search 
procedure is repeated at the margin for each subsequent reserve level. 
At the 80 percent reserve level, the subject has $4,000 in cash 
reserves and again is asked to select the corn price that provides the 
minimum ROR he is willing to accept in order to reduce his reserves 
from $4,000 to $3,000 for purchase of the computer software. Again, 
the inferred reservation price reflects the minimum return associated 
with the one thousandth dollar withdrawn and corresponds with the 60 
percent reserve level (or $3,000). The cash component of the 
investment game ends wheD the respondent selects the minimum ROR on 
his corn inventory that compensates him for exhausting his cash 
reserves for purchase of the computer software. The credit part of 
the game is played in a manner similar to the cash component. In 
total, five cash and five intermediate credit reservation prices are 
determined for each respondent. 

To illustrate the outcomes of a hypothetical simulated investment 
game, return to figure 1. Hypothetical cash responses (C's) indicate 
the following inferred reservation prices: 1.08, 1.09, 1.18, 1.22, 
and 1.34 for 80, 60, 40, 20, and 0 percent cash reserve levels, 
respectively. Drawing on hypothetical outcomes for the "credit" game, 
responses (CR's) indicate the following reservation prices for 80, 60, 
40, 20 and 0 percent intermediate credit reserves: .09, .18, .22, .34 
and .41, respectively. 

Upon completion of the investnent game, the interviewer 
interprets aloud the respondent'~ ~nswers and asks the respondent if 
he agrees with the interpretation. If the respondent does agree, the 
elicited ROR's are construed as the reservation prices he holds on 
cash and intermediate credit reserves. If the respondent disagrees, 
new reservation prices are sought. 

Estimating Liquidity Value Functions 

Having obtained reservation prices associated with each reserve 
level, liquidity value functions can be estimated for each respondent. 
Using an ordinary least squares estimator an equation is fitted to 
reservation prices elicited during the simulated investment game, with 
amount of reserves as the independent variable and reservation price 
as the dependent variable. The form of function fitted is initially 
determined by plotting the elicited reservation prices for the five 
percentage levels--80, 60, 40, 20, and 0--of cash and intermediate 
credit in reserve and drawing a cu!~e through the observations. 
Regression statistics, (adjusted) R 'sand t-values, and visual 
inspection of predicted liquidity value curves are used to select the 
functional form most suitable for fitting the data. 
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Results 

Inferred reservation prices are reported first. Then, estimated 
liquidity value functions for each subject are presented. Finally, 
predicted liquidity value curves are plotted and graphically compared 
among respondents. 

Reservation Prices 

Elicited reservation prices for cash and intermediate credit 
reserves are reported in table 1. Table 1 may be interpreted in the 
following manner. Reading down column A, for instance, the value of 
reserve cash for Farmer A (the 8 respondents are coded A through H, 
respectively) is $1.07 for both the 80 and 60 percent levels of cash 
in reserve; $1.10 for the 40 percent level of beginning cash in 
reserve; $1.13 at the 20 percent reserve level; and at the 0 percent 
level of cash reserves, $1.23. A similar interpretation applies to 
columns (farmers) B through H and to intermediate credit in reserve. 
Note the acceleration of liquidity value as the amount of cash and 
intermediate credit in reserve (liquidity) is reduced. 

What does a particular reservation imply? Consider the 
reservation price, $1.13, Farmer A holds at the 20 percent level of 
beginning cash balances in reserve or the 80 percent level of 
beginning cash reserves used: his response suggests that the next 
dollar of unused cash adds a net value of 13 percent. Or, a ROR of 13 
percent would have to be expected to persuade the respondent to apply 
the next dollar to a non-reserve use. 

Estimated Liquidity Value Functions 

The liquidity value functions for cash reserves and intermediate 
credit reserves estimated for each subject for each of the three 
functional forms linear, quadratic, an~2exponential, are shown in 
tables 2 and 3, respectively. By the R criterion, the quadratic 
function provides the best fit for all except G (cash) and A 
(intermediate credit); the most suitable form is exponential for G and 
linear for A. ForE (cash and intermediate credit), however, the gain 
in explanation associated with the quadratic form over the exponential 
form is slight and is poorer_~n terms of t-values. Note, however, 
that for particular farmers R values are nearly identical across 
certain functional forms with respect to cash reserves (E and G) and 
intermediate credit reserves (A and E). 

Signs are as expected and most t-values indicate that the 
relationship of cash and intermediate credit reserves to reservation 
price is significant. In all cases except the credit function for A, 
the nonlinear equations result in higher R's than the linear 
equations. 
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Predicting Liquidity Value Curves 

As a point of comparison among respondents, figures 2 and 3 
graphically depict the predicted liquidity value curves associated 
with each respondent's best fit liquidity value function reported in 
tables 2 and 3. Predicted reservation prices are plotted for each 
appropriate functional form with a curve drawn connecting reservation 
price points. Reserve level (percent of) is presented along the 
horizontal axis. The vertical axis measures reservation price. 

All subjects exhibit risk aversion to a greater or lesser degree 
over all or some range of reserves. Note, however, the negative 
slopes (respondents A, B, C and D, cash, and respondents F and G, 
intermediate credit) and constant slopes (respondents F and H, cash, 
and B and C, intermediate credit) which occur over the 80 to 60 
percent segment of some liquidity value curves and suggest risk 
preference and risk neutrality, respectively. The risk behavior 
characteristics of the respondents indicate a risk pattern similar to 
risk preferences of individual agricultural producers reported in Lne 
literature: Most but not all of the farmers are risk averse. 

It is instructive to compare each respondent's best fit liquidity 
value curve to others. To facilitate comparisons, liquidity 
preference data for the eight respondents are pooled, and the 
predicted liquidity value curves associated with the most suitable 
pooled functional form for each source of liquidity are graphed (see 
figures 2 and 3). To further aid analysis, only the 60 percent to 20 
percent reserve level segment of each curve is examined. Following 
this convention, it can be observed that the liquidity value curves 
for respondents D, E and G lie above those forB, C and F for both 
cash and intermediate credit reserves over the range of reserve levels 
examined. The simulated investment game succeeds in consistently 
separating the more risk averse gr• 1p of respondents from the other 
respondents. 

Conclusions 

The methodology developed to measure farmers' reservation prices 
for cash and intermediate credit reserves succeeds in associating 
reservation prices with the preferences of farm decision makers 
according to an anticipated pattern of behavior; that is, reservation 
prices increase as cash and intermediate credit reserves diminish. In 
other words, each respondent exhibits a positive risk-return 
trade-off: each requ.res an ever higher expected return on unused 
reserves as reserve amounts decrease. Moreover, in all but one case, 
the most suitable functional form that captures the relationship 
between respondents' reservation prices and the magnitude of cash and 
intermediate credit in reserve is nonlinear and in all cases, the 
functional form is positively sloped. 
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No doubt the general level of the inferred reservation prices can 
be accepted with more validity than can any particular reservation 
price. It seems likely that absolute values of reservations overstate 
risk averse behavior for several reasons. First, this study assumes 
that decision makers attempt to respond to risk solely through 
maintenance of liquidity reserves. Inasmuch as production and 
marketing responses to risk exist for central Illinois farmers, it is 
likely these alternatives exert a "leveling" influence on elicited 
risk responses. Second, the projective elicitation procedure as 
applied does not allow the mixing of cash and intermediate credit 
reserves as a liquidity response to risk nor does it incorporate 
operating and real estate credit as part of total liquidity reserves. 
These constraints and omissions likely cause elicited reservation 
prices for the specific liquidity sources to be inflated relative to 
"actual" reservations held by farmers. 

Financial management research as well as educational activities 
with farmers and lenders must consider decision making under 
uncertainty. Elicited reservation prices may offer greater insight 
into this process and provide added information for use in capital 
budgeting. 

An interesting question not adequately addressed in this paper is 
why slopes and heights of liquidity value curves vary among 
respondents. With an efficient and valid method of obtaining 
reservation prices, it should be possible to sample and estimate 
liquidity value curves for larger numbers of farm decision makers. 
Using regression methods, it also should be possible to test for 
hypothesized relationships between reservation prices (dependent 
variable) and particular farm and decision maker characteristics 
(independent variables). Certain hypotheses might focus on 
relationships between risk preferences and structural form, in 
particular, farm size, enterprise-type, and legal form of ownership. 
For example, are larger or more diversified or corporate farmers 
generally less risk averse than small or specialized or individual 
proprietorship farmers? Other hypotheses might examine the frequently 
assumed positive relationship between accounting measures of financial 
ability to bear risk and willingness to bear risk. From tests of 
these hypotheses it may be possible to examine structural and financial 
implications of risk in agriculture as well as public policies to reduce 
income variability. 
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Table 1. Cash and Intermediate Credit Reservation Prices Implied from the Simulated 
a Investment Game 

Percent 
of Cash 
in Re
serve 

80 
60 
40 
20 

0 

Percent 
of Cash 
Used 

20 
40 
60 
80 

100 

Beginning cash 

A B c 

1.07 1.07 1.05 
1.07 1.07 1.06 
1.10 1.08 1.07 
1.13 1.11 1.11 
1.23 1.18 1.35 

Value of Reserve Cash ($) 

Farmer 
D E F G H 

1.11 1.04 1.10 1.17 1.05 
1.15 1.09 1.10 1.20 1.05 
1.19 1.13 1.11 1.20 1.11 
1.27 1.18 1.13 1.20 1.13 
1.51 1.25 1.17 1.25 1. 29 

. c 
~n reserve $5,000 $25,000 $5,000 $25,000 $5,000 $5,000 $5,000 $5,000 

Percent Value of Reserve Intermediate Credit ($) 
of Credit Percent 
in Re- of Credit Farmer 
serve Used A B c D E F G H 

80 20 .13 .06 .09 .11 .10 .13 .18 .00 
6C. 40 .13 .06 .12 .14 .14 .13 .20 .05 
40 60 .18 .09 .14 .20 .20 .13 .22 .19 
20 80 .18 .14 .20 .35 .28 .16 .24 .32 
0 100 .22 .21 .35 .59 .34 .50 .34 .98 

Beginning ~redit 
in reserve $34,400 $31,200 $26,000 $32,400 $33,600 $32,800 $30,800 $27,600 

1.08 
1.10 
1.12 
1.16 
1. 28 

AVGb 

.10 

.12 

.17 

.23 

.44 

aReservation prices in~icate the net value of the next dollar of unused reserves. 

b Average reservation prices for the eight farmers. 

c Average amount of beginning reserves determined by directly questioning each 
respondent. 

dBeginning reserves determined by calcu1ationg farmer's leverage ratio and 
estimating the effect of his leverage ratio on his expected amount of loan (see Sonka 
et al., Figure 2, p. 569). 
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Table 2. Responden~s' Liquidity Value Functions for Cash Reserves 

Farmer and 
Functional 
Forma 

Al 
A2c 
A3 

Bl 
B2c 
B3 

Cl 
C2c 
C3 

Dl 
D2c 
D3 

El 
E2 
E3c 

F1 
F2c 
F3 

G1 
G2 
G3c 

Hl 
H2c 
H3 

(t-values) 

Liquidi~y Value Func~ionsb Constant X 

Y = 1.196 - .000038X 
Y = 1.225 - .000095X + .000000014X2 
Y = .078 - .000014X 

(47.58) 
(105.74) 

(8.44) 

Y = 1.154 - .0000052X (58.89) 
Y = 1.176 - .000014X + .00000000046X2 (184.95) 
Y = .062 - .000002X (8.34) 

Y = 1.258 - .000065X 
Y = 1.328 - .00021X + .000000035X2 
Y = .098 - .000024X 

Y = 1.430 - .000019X 
Y = 1.493 - .000045X + .0000000014X2 
Y = .155 - .0000065X 

Y = 1.240 - .000051X 
Y = 1.247 - .000065X + .0000000036X2 
Y = • 094 - .000019X 

Y = 1.156 - .000017X 
Y = 1.169 - .000043X + .0000000064X2 
Y = .063 - .0000065X 

Y = 1.236 - .000016X ? 
Y = 1.242 - .000027X + .0000000028X~ 
Y = .092 - .0000057X 

Y = 1.238 - .000056X 
Y = 1.278 - .00014X + .00000002X2 
Y = .092 - .000021X 

(19. 22) 
(30.50) 

(4 .25) 

(24.91 
(43.57) 

(8.96) 

(168.94) 
(196.00) 
(43.42) 

(106.42) 
(519.56) 

(15.33) 

(100.25) 
(73.43) 
(20.98) 

(32. 27) 
(45.78) 
(6.80) 

(-3.80) 
(-6.15) 
(-3.87) 

(-3.25) 
(-8.56) 
(-3.32) 

(-2.43) 
(-3.64) 
( -2.53) 

(-3.93) 
(-4.72) 
(-4.40) 

(-17.00) 
(-6.55) 

(-22.07) 

(-3.84) 
(-14.25) 

(-3.90) 

(-3.18) 
(-1.13) 
(-3.21) 

(-3.58) 
(-3.64) 
(-3.80) 

(4.35) 

(6.32) 

(2.83) 

(3.23) 

(1. 98) 

(10.08) 

(.59) 

(2.52) 

aThe letter indicates the respondent; the number indica~es the functional 
form fitted to the observations where 1 is linear, 2 is quadratic, and 3 
is exponential. 

Ad
justed 

R2 

.761 

.966 

.776 

.705 

.979 

.715 

.551 

.866 

.574 

.783 

.948 

.821 

.986 

.993 

.992 

.774 

.993 

.780 

.695 

.611 

.699 

.747 

.909 

.770 

2 by is the reservation price, X represents the amount of cash in reserve, and 
X represents the amount of cash in reserve, squared. The exponen~ial form is 
expressed in semi-log form: Y = log a + X log b. Five observations are taken to 
derive each func~ion. 

cBest fit liquidity value function for each case study farm. 
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Table 3. Respondents' Liquidity Value Functions for Intermediate Credit Reserves 

Farmer and 
Functional 

Ale 
A2 
A3 

Bl 
B2c 
B3 

Forma 

Cl 
C2c 
C3 

Dl 
D2c 
D3 

El 
E2 
E3c 

Fl 
F2c 
F3 

Gl 
G2c 
G3 

Hl 
H2c 
H3 

Liquidity Value Functionsb Constant 

Y = .214- .0000027X (19.70) 
Y = .218 - .0000037X + .000000000014X2 (14.31) 
Y = -.664 - .0000070X (-23.18) 

Y = .188 - .0000049X 
Y = .211 - .000011X + .00000000019X2 
Y = -.713- .000019X 

Y = .300 - .0000092X 
Y = .340 - .000022X + .00000000047X2 
Y = -.515 - .000022X 

Y = .512 - .0000014X 
Y = .585 - .000032X + .00000000056X2 
Y = -.268 - .000032X 

(9.80) 
(93.73) 

(-13.67) 

(8.26) 
(16.16) 

(-11.54) 

(8.31) 
(43.33) 
(-5.94) 

Y = .336 - .0000074X (35.82) 
Y = .345 - .0000094X + .000000000061X2 (38,29) 
Y = -.442 - .000016X (-23,51) 

Y = .364 - .0000094X 
Y = .465 - .000034X + .00000000075X2 
Y = -.499 - .000015X 

Y = .308 - .0000047X 
Y = .331 - .OOOOllX + .OOOOOOOOOt9X2 
Y = -.512 - .0000082X 

Y = .752 - .000032X 
Y = .928 - .000083X + .0000000018X2 
Y = -.053 - .000069X 

(3.77) 
(6,82) 

(-3.52) 

(13. 61) 
(18. 38) 

(-16.77) 

(4.62) 
(8.90) 

(-0.45) 

(t-values) 

X 

(-5.20) 
(-1.35) (.495) 
(-5.12) 

(-4.85) 
(-27.30) 
(-6.86) 

(-4.05) 
(-4.93) 
(-7.70) 

(-4.66) 
(-14.33) 
(-10.94) 

(-16.22) 

(17. 9) 

(3.35) 

(9.51) 

(-5.61) (1.68) 
(-17.84) 

(-1.96) 
( -3. 72) 
(-2.18) 

(-3.90) 
(-3.35) 
(-5.07) 

(-3.39) 
(-4.05) 

(-10.07) 

(2.62) 

(2.24) 

(2.88) 

Ad-

jus ted 

R2 

.866 

.821 

.863 

.849 

.999 

.920 

.793 

.953 

.936 

.838 

.995 

.967 

.985 

.991 

.987 

.414 

.801 

.484 

.780 

.906 

.861 

.715 

.921 

.962 

a The letter indicates the respondent; the number indicates the functional 
form fitted to the observations where 1 is linear, 2 is quadratic, and 3 
is exponential. 

by is the rezervation ~rice, X represents the amount of intermediate credit 
in reserve, and X represents the amount of intermediate credit in reserve, squared. 
The exponential form is expressed in semi-log form: Y = log a + X log b. Five 
observations are taken to derive each function. 

cBest fit liquidity value function for each case study farm. 



CROP INSURANCE AND CREDIT: 
A FARM LEVEL SIMULATION ANALYSIS 

Burton W. Pflueger and Peter J. Barry 

The financial adversities experienced by the farm sector in the 
1980's have continued to highlight the close interrelationships that 
exist between farm borrowers and their lenders. Both parties have a 
significant stake in actions that influence the profitability, liquidity, 
and risk positions of farm businesses. Especially important is the 
formation of effective managerial strategies, including the use of public 
programs, for responding to various sources of risk in agriculture and 
thus strengthening the lender-borrower relationship. 

In this study we focus on analyzing the relationships between 
farmers' use of crop insurance and the cost and availability of credit 
from their major non-real estate lenders. As a risk response, crop 
insurance responds directly to shortfalls in crop yields. In the 
process, it should reduce lending risks and contribute to the economic 
performance of both the borrower and the lender. Crop insurance also has 
important policy implications since it serves as one of the several 
policy instruments used by the federal government to implement programs 
of stabilization, liquidity, and income enhancement for farmers. Indeed, 
the Federal Crop Insurance Act of 1980 authorized an expansion of the 
~nsurance program to become the primary form of disaster protection for 
farmers. The ranges of crops, regions, and financial protection were 
broadened substantially, and much emphasis was placed on acquainting farm 
lenders with the provisions and benefits of the expanded program in order 
for them to encourage insurance adoption by their farm borrowers. 

Little empirical evidence is available, however, about the lenders' 
responses to farmers' use of crop insurance and about the implications of 
these responses for the financial performance of farm businesses. If, 
for example, farmers use of crop insurance results in greater credit 
availability and/or lower financing costs, then the farmers' insurance 
decisions and their resulting risk positions could be significantly 
affected. Most of the prior studies (Gardner and Kramer; King and Oamek; 
Kramer and Pope; Lee and Djogo) focusing on the farm-level effects of 
crop insurance have essentially assumed independence between use of 
insurance and the farm's financial organization. This assumption leaves 
unanswered several important questions about the financial effects of 
insurance: Do lenders in fact respond to farmers' use of crop insurance? 
Is their response a price response, a non-price response, or both? Are 
the responses significant? Do the responses differ among farms with 
different yield risks and structural characteristics? Can the responses 

Burton W. Pflueger is an extension economist in financial management 
at South Dakota State University and Peter J. Barry is a professor of 
agricultural finance at the University of Illinois, Urbana-Champaign. 
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be measured, analyzed, and integrated into a broader analysis of farm 
performance? 

Our purpose in this study is to address some, but not all, of thes~ 
questions. We sought, through a combination of survey and simulation 
procedures, to measure the form and magnitude of responses by a sample 
of non-real estate lenders to a crop farmer's use of crop insurance and 
to evaluate the effects of these responses on farm financial performance 
over a multi-year horizon. The empirical focus was on the use of crop 
insurance by representative farms in two regions of Illinois that 
differed substantially in relative yield variability. This 
inter-regional focus provides some generality about the differences 1n 
lender response to the relative amount of yield risk and to the use of 
crop insurance in the two r~gions. In the following sections, we 
describe the design of the study, the procedures for generating the 
lender responses, present the survey results, and evaluate their implica
tions for financial performance using a farm-level simulation model. 

Design of the Study 

The study focused on cash grain farms in Illinois and on the 
responses to crop insurance by the farms' major non-real estate lenders, 
namely commercial banks and Production Credit Associations (PCA's). The 
basic components of the study included the identification of two regions 
in Illinois that differed substantially in their yield variability, the 
specification of representative farms in each region to serve as a basis 
for the survey and simulation procedures, the survey process and analysis 
of the results, and an evaluation of the effects of the lenders' 
responses on the financial performance of the representative farms using 
the farm-level simulation model. Each of these components is briefly 
summarized in this section (see Pflueger for a more detailed 
description). 

The identification of two r~gions of Illinois that differed in yield 
variability occurred by collecting and analyzing data on corn yields from 
the Statistical Reporting Service (SRS) in Illinois. The corn yield data 
were collected for all counties of the state for the 1972-82 period, 
tested for trend (none was found), and then means, variances, and 
coefficients of variation were determined. Using the coefficients of 
variation two three-county regions were selected that differed substan
tially in their relative yield variability. The low variability region, 
located in east central Illinois, had an average coefficient of variation 
for corn yields of .151 for the three counties. The high variability 
region, located in snuthern Illinois, had an average coefficient of 
variation of .257.1 

The selection of lenders to be surveyed coincided with the delinea
tion of the two variability regions, although a broader set of counties 
was allowed in order to increase the sample size and to allow credit 
markets for both the lenders and borrowers to range beyond county 
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boundaries (the low and high variability regions contained 12 and 15 
counties respectively). All PCA's in these counties were included in the 
sample, as well as all commercial banks that on December 31, 1983, had at 
least $2 million in agricultural loans or a ratio of agricultural loans 
to total loans that exceeded .50. The sample of lenders for the low 
variability region contained 66 banks and 11 offices of 4 PCA's. The 
lender sample for the high variability region contained 59 banks and 11 
offices of 3 PCA's. Thus, the sample size totalled 147 lenders. 

Three survey methods were considered to obtain the lenders response 
to the use of crop insurance: (1) collecting data from existing loan 
portfolios; (2) surveying lender attitudes by questionnaire; and (3) 
surveying lender responses to a simulated borrowing situation. The 
simulated borrowing approach has an advantage over the other methods 
since it directly generates quantitative measures of the lenders' price 
and non-price responses to the farm practices or characteristics being 
studied. Moreover, this method has been used successfully in several 
previous studies (Barry et al.; Barry and Willmann; Baker). Thus, the 
third method was the preferred choice here. A mail questionnaire in 
contrast to a personal interview approach was selected to implement the 
survey. 

Once the lender responses to crop insurance were summarized and 
analyzed, they were integrated into the farm-level simulation model to 
evaluate their effects on the model farms' profitability, liquidity, 
solvency, and survivability over a ten-year planning horizon. The 
simulation model, called PICFARM, is maintained and utilized by the U.S. 
Department of Agriculture for analyzing the farm-level effects of various 
policy options and economic scenarios (Baum and Richardson; Baum). The 
USDA version is adapted from the model developed by Richardson and Nixon, 
which has received wide use and comprehensive documentation in the 
literature (eg. Richardson and Nixon; Richardson and Condra; Perry et 
al.). The model was well suited for use in this study: It contained a 
comprehensive set of financial components that can accommodate the 
results of the lender survey; its stochastic properties allow random 
variation in crop yields; and it contains various specifications on major 
policy instruments available to farmers, including Federal Crop Insur
ance. 

The specification of the representative farms in the two variability 
regions was used to both elicit the lender response and simulate business 
performance over time. The differing characteristics of the survey 
environment and the simulation model precluded an exact matching of the 
model farm's specifications for these two purposes. Nonetheless, a high 
degree of consistency was maintained. The greater weight in the specifi
cation process was placed on designing the survey to ensure the highest 
possible quality of lender response. In the following sections we will 
describe in greater detail the farm specifications for both the survey 
and simulation process. 



106 

Lender Responses to Crop Insurance 

The lender survey contained two case loan requests, one of which 
excluded the use of crop insurance by the farm borrower and one including 
its use. The lenders also received a biographical sketch of the 
borrower, a description of the Federal Crop Insurance program as it 
applied to the case farm, and the case farms' historic and projected 
financial statements. These materials were prepared under the guidance 
of an advisory panel of farm lenders who served as a pre-test mechanism 
for the survey. Using this information, the lenders were asked to 
evaluate and respond to the case loans in terms of maximum credit limits 
for operating and capital loans, interest rates, loan maturities, 
security requirements and other loan provisions. 

Farm Characteristics 

The representative farm's beginning financial pos1t1on was 
structured to represent a relatively young, low equity borrower wro owned 
a small portion (10%) of the land he operated and leased the rest on a 
cash rent basis. The initial ratio of debt to equity was set at 
approximately 2.70 in the low variability region (equivalent to a debt to 
asset ratio of .73) and 2.34 in the high variability region (a debt to 
asset ratio of .70). These specifications reflect the high financial 
risk of the 1980's (U.S. Department of Agriculture). Despite the high 
leverage, the case farmer still was characterized to the lender as having 
gained the necessary experience and improved his financial position to 
the point where he could begin to upgrade some of his machinery, 
equipment, household facilities, and other capital assets in order to 
provide a basis for orderly growth in the future. Within this context, 
the loan request was set high enough to fully test the farm's credit 
limits, especially on capital credit. Moreover, individual capital items 
and the operating loan could be reduced or deleted until the lenders' 
approval occurred. The loan requests with and without the use of crop 
insurance were the same except for a lower operating loan in the high 
variability region to reflect the smaller size of farm. In addition, 
when insurance was used the operating loans were higher due to the 
financing needed to cover the ins~~ance premium. The case farm for the 
low variability region had a larger total size (1,000 acres versus 600 
acres), higher yield expectations (128 bushels versus 87 bushels for corn 
and 41 bushels versus 33 bushels for soybeans), higher land values 
($2,500 per acre versus $2,000 per acre), and other minor adjustments due 
to differences in operating characteristics and economic conditions 
between the two regi,ns. 

The case farm situations also were designed so that crop insurance 
was the farmer's principal risk response. Crop enterprises were limited 
to corn and soybeans (typical for each region) for rotational purposes; 
crop sales occurred at harvest with no use of hedging or forward 
contracting; no participation in other government programs occurred; 
little financial reserves were maintained; little or no credit reserves 
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were held, at least after the loan request was granted; and leasing of 
farm land occurred with cash rent rather than share rent so that all the 
yield risk was carried by the farm operator. Finally, when crop 
insurance was used, the case farmer selected the highest levels available 
for yield coverage and valuing losses. 

Survey Responses 

This survey was mailed in late 1984 with the final lender response 
occurring in early February of 1985. In total 69 responses were 
received--43 from the low variability region and 26 from the high 
variability region--for a gross response rate of 46.9%. Of the total 
responses, 55 were considered useful for a net response rate of 37.4%. 
Of the useful responses, 34 were from the low variability region and 2l 
from the high variability region. A non-useful response occurred if a 
blank survey was returned, if the loan request exceeded the institutions' 
legal lending limit, or if the survey was incomplete. Timing likely had 
a major influence on the response rate. By necessity, the survey was 
sent during a busy time of the year for the agricultural lenders and at a 
time of significant financial stress in agriculture. Thus, most lenders 
were occupied more than usual with customer counseling, credit analysis, 
and loan workouts. 

Empirical Results 

Table 1 gives a descriptive summary of the lender responses on the 
major variables contained in the survey, classified by region and by use 
of insurance: no insurance (Case A) and insurance (Case B). These 
variables include the dollar and percentage amounts of the various types 
of credit, the interest rates on operating and capital credit, and their 
respective loan maturities. The credit responses will be treated 
shortly. For now it is interesting to note that the mean interest rates 
on operating and capital credit showed essentially no response to the use 
of crop insurance and were nearly the same between the two regions. The 
average loan maturities showed moderately higher responses, especially 
when insurance was used in the high variability region. The total loan 
request was granted by only one lender, although crop insurance was 
needed to generate this response. Most of the lenders' responses 
occurred in the curtailment of capital credit. In contrast, 37 (67.3%) 
of the lenders granted the full operating loan request under Case A 
conditions and 42 (76.4%) granted the full operating request under Case B 
conditions. 

The numbers of lenders who exhibited credit and interest rate 
responses are indicated in Table 2. These responses are based on 
comparisons of the percentages of the loan granted under Cases A and B. 
A positive (negative) response occurred if the percentages of operating 
credit, capital credit, or both (total credit) increased (decreased) from 
Case A to B. Price responses occurred when the interest rates were lower 
and/or the loan maturities longer for Case B. As Table 2 shows, 23 of 
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the 55 lenders showed no credit response to crop insurance. Of the rest, 
12 showed an operating credit response, 13 showed a capital credit 
response, 4 showed both an operating and capital credit response, 3 
showed an interest rate response, and 4 showed a negative credit 
response. 

In percentage terms 58.2% of the lenders granted either more credit 
or a lower interest rate when crop insurance was used with the capital 
credit response predominating. Of this total, 21.8% showed a positive 
response for operating credit, 23.6% for capital credit, 7.3% for both 
operating and capital credit, and 5.4% showed a price response. 
Moreover, the incidence of response was greater in the high variability 
region where 85.7% of the lenders indicated a credit response compared to 
41.2% in the low variability region. Still, however, 14.3% of the 
lenders in the high variability region indicated a reduction in credit 
that appeared attributable to the presence of the insurance premium in 
the operating loan for Case B. Thus, the lenders' responses exhibited 
considerable disparity. 

In Table 3 we present mean values and standard deviations of the 
lender responses for the various types of credit and the use of t tests 
to analyze the statistical significance of the response to crop insurance 
within the regions and by type of lender.2 The first section of the 
table shows the responses by all lenders without regard to region. As 
shown by separate rows of this section, the percent of operating credit 
granted was 82.67% for Case A and 95.33% for Case B, the percent of 
capital credit granted was 23.33% for Case A and 29.01% for Case B, and 
the percent of total credit granted was 53.48% for Case A and 65.00% for 
Case B. For each type of credit, the increase for Case B relative to A 
was statistically significant at the 5% level; the mean differences and t 
ratios are shown in the last column of the table. Thus, for the 
aggregate responses, these result~ indicate that lenders on average would 
extend greater amounts of oper..::... i •• g, capital, and total credit to those 
borrowers who use insurance according to the insurance provisions 
specified in the loan request. 

The next two sections of Table 3 consider the magnitude and 
significance of the credit response to crop insurance within the two 
regions. For the low variability region, the mean values of the 
differences in credit responses between Cases A and B are positive for 
each type of credit, although statistical significance only occurs for 
operating and total credit. For capital credit, the mean value of the 
percent of loan granred increased from 22.00% in Case A to 25.37% in Case 
B--a relatively small increaJe of 3.37% compared to that for operating 
credit. For the high variability region, the mean values of the 
differences in credit responses are positive as well as being 
statistically significant for each type of credit. Capital credit 1n 
particular exhibits a much stronger increase in response to crop 
insurance, with the difference betw<!Cn Cases A and B averaging 12.04%. 
Thus, based on these results differences in variability characteristics 
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between regions may well affect the lenders non-pr~ce responses to crop 
insurance, especially in the case of capital credit.3 

The final two sections of Table 3 consider the responses to crop 
insurance by type of lender. For commercial banks, the mean values of 
the difference in credit responses between Cases A and B are positive and 
statistically significant for each type of credit. These results roughly 
parallel the responses for all lenders, in part because commercial banks 
are dominant among the responding lenders. The results for PCA's are 
subject to greater qualification because the number (9) of their 
responses is relatively low. Nonetheless, some interesting differences 
occur in the responses of these two types of lenders. None of the mean 
values of the differences in credit responses for PCA's were 
statistically significant. The general tendency for PCA's was to grant 
the full operating loan request irregardless of the crop insurance 
strategy and to grant little if any of the capital loan request. In 
fact, the mean values of the capital and total credit responses for PCA's 
declined due to the negative capital credit response to crop insurance by 
one of the PCA respondents in the high variability region. In general, 
then, without the use of crop insurance banks appeared more conservative 
granters of operating credit compared to PCA's, although their capital 
credit responses were stronger. The operating credit responses evened 
out when crop insurance was used, although banks continued to have a 
stronger capital credit response. 

Simulation Specifications 

The farm-level effects of the lender responses were analyzed with 
the simulation model using three primary scenarios plus other secondary 
scenarios in which the sensitivity of the results was evaluated through 
changes in key parameter values. The three primary scenarios were: (1) 
farm performance without use of crop insurance; (2) farm performance with 
the use of crop insurance but without the lender response; and (3) farm 
performance with both crop insurance and the lender response. For each 
scenario, in the two variability regions, the model ran 100 stochastic 
iterations allowing yields for corn and soybeans to be selected at random 
from normal probability distributions measured over the 1972-82 time 
period using farm level yield data from the Illinois FBFM system.4 Only 
yield variability was considered in order to maintain the focus on crop 
insurance as the major risk response. 

The model farms were specified to remain in a steady state of size 
and fixed asset structure over the model horizon. Providing for growth 
opportunities would have added realism and allowed the model farm to 
utilize the additional credit attributed to crop insurance in financing 
asset acquisition and perhaps adding to profit potential. However, the 
farm's initial position of low equity, high leverage, and vulnerability 
to financial stress suggested a conservative approach to future expansion 
plans and an emphasis on the liquidity-providing, stabilizing features of 
crop insurance. Moreover, allowing expansion would require a pace of 



110 

growth and related borrowing needs that would be consistent with the risk 
attitudes of the model farmer, including his valuation of crop insurance 
as a response to risk relative to other risk responses and sources of 
risk. The non-optimizing nature of the simulation model precluded using 
this type of attitudinal information. Thus, the more conservative 
approach based on a steady size state was used. 

The financial components of the simulation model allowed the lender 
responses to crop insurance to be specified in terms of interest rates, 
loan maturities, and minimum equity to asset ratios for intermediate and 
total assets. Since the survey responses showed no substantial changes 
in interest rates or loan maturities in response to crop insurance, major 
emphasis was placed on the non-price effects. The model was structured 
to place no restrictions on the amount of short term credit during a 
year. This specification is con~istent with the survey results which 
showed little curtailment of operating credit. Any cash flow deficits at 
year end are covered by intermediate term borrowing in the following year 
until the intermediate limit is reached. Then refinancing through 
long-term loans occurs until the overall solvency limit is reacheJ, at 
which point the farm is declared insolvent. Since the survey results 
indicated generally positive responses to all types of credit in both 
variability regions, our approach to including the lender responses was 
to reduce the minimum equity to asset ratios for the total farm and for 
its intermediate assets by .05 and .10, respectively, when scenario 3 was 
used. At the farm level, this resulted in a reduction of the solvency 
limit from .40 to .35.5 

Other model specifications included data on commodity prices, 
yields, costs of production, depreciation patterns, inventory values, 
beginning indebtedness, interest rates, inflation rates, consumption, and 
taxation. Costs of production and inventories for machinery and other 
far1n assets were estimated from FBFM records and from the advisory panel 
of lenders. Data for interest ~~; inflation rates were obtained from the 
USDA's specification of the PICFARM model. The USDA provided data for a 
representative farm constructed from SRS data using consistent interest 
and inflation rate expectations obtained from the Economic Indicators of 
the Farm Sector and the Agricultural Finance Data Book. Most inflation 
rates fell in the 6 to 8% range over the 10 year horizon, while interest 
rates fell in the 8 to 10% range. The tax and consumption specifications 
also were those found in the PICFARM model, as were the price projections 
on corn and soybeans.6 

Yield data were estimated from farm level FBFM records over the 
1972-82 period for the three-county regions cited earlier. The low 
variability region had per acre expected yields and standard deviations 
for corn of 127.8 bushels and 20.5 bushels, respectively, and for 
soybeans of 41.2 bushels and ).1 bushels. The high variability region 
had expected yields and standard deviations of 81.2 bushels and 21.7 
bushels for corn and 32.9 bushels and 5.7 bushels for soybeans. 
Xnformation on crop insurance premiums was obtained from the regional 
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field office of the FCIC who indicated that the same premiums could be 
used for each variability region since their actuarial tables did not 
indicate substantial differences in the rates. The initial insurance 
premiums and price protection levels were $6 per acre and $2.90 per 
bushel, respectively, for corn and $4 per acre and $6 per bushel for 
soybeans. Both the premiums and the price protection levels were 
adjusted over the model horizon to maintain a constant relationship to 
the USDA's price patterns for corn and soybeans. 

Simulation Results 

The simulation results were evaluated using a set of performance 
criteria that represented the farm's profitability, liquidity, and risk 
pos1t1ons. Consistent with the type of output produced by the PICFARM 
model, profitability was measured by the net present value of the income 
flows over the model horizon, by the present value of ending net worth, 
and by the Van Horne profit index defined as beginning net worth plus the 
net present value of the income flow divided by beginning net worth. 
When the model was run stochastically, the output was not in a form to 
calculate annual rates of return to assets or equity. Liquidity was 
measured by the level of ending cash reserves reported in the model 
output. Again, no annual liquidity ratios could be calculated; however, 
the farm's steady size state caused profits from operations to accumulate 
as cash reserves for liquidity purposes. Finally, the farm's solvency 
position was measured by the mean value of the equity to asset ratio at 
the end of the model horizon and by the model farm's probability of 
survival over the horizon. The probability of survival is determined by 
the number of iterations in which the farm operation remained solvent. 

We anticipated that the use of crop insurance together with the 
lender response would reduce and stabilize the farm's profitability 
position as indicated by the mean values and coefficients of variation 
over the solvent iterations for the various profitability measures. In 
addition, insurance was expected to improve the farm's liquidity, 
solvency and survival prospects. These results indeed tended to occur, 
although the farm's profitability levels also improved in the crop 
insurance scenarios relative to the no-insurance case. As Table 4 shows, 
the use of crop insurance in scenario 2 (without the lender responses) 
increased and stabilized the profitability and liquidity measures for 
both variability regions. The ending equity to asset ratio increased 
marginally and the probabilities of survival increased considerably from 
.580 to .710 in the low variability region and from .450 to .620 in the 
high variability region. The improvement in profitability likely 
reflects the combined effects of the level of subsidy in the insurance 
premiums which transfers insurance benefits to farmers and the tendency 
for indemnity payments to substitute for the additional borrowing and 
debt restructuring that would occur at relatively high interest costs in 
years of low crop yields without the use of insurance. 
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The addition of the lenders' response in scenario 3 results in lower 
and less stable profitability measures relative to the results for 
scenario 2, but still stronger profit performance compared to scenario 1 
conditions. The stabilizing effects of crop insurance remain beneficial 
relative to the non-use of insurance, but the model farm's tendency to 
use the additional borrowing capacity for financing purposes at high 
interest costs in low yield years has an off-setting effect on profits. 
In both variability regions, the mean values of the ending cash reserves 
and equity to asset ratios also are lower in scenario 3 than in scenario 
2. However, the lender response together with insurance does have a 
posLtLve effect on the farm's survival prospects; the probabilities of 
survival increase to .750 and .720 for the low and high variability 
regions, respectively. Thus, compared to scenario 2, crop insurance and 
the lender response improve survival prospects through greater borrowing 
at interest costs high enough to diminish expected profitability. 

To test the sensitivity of the model results, we varied three of the 
major parameters of the farm situations and re-ran the simulation model 
for the high variability region since it had the greater number of 
insolvencies over the model horizon. The first secondary scenario 
involved a reduction in the farm's initial indebtedness to yield a 
beginning equity to asset ratio of .45. The concern here was that 
excessively high initial debt levels could have caused substantial 
insolvencies regardless of the risk responses used. The second secondary 
scenario involved an increase in commodity prices by 25% in all years of 
the horizon. If the high incidence of insolvencies reflected the farm's 
inability to generate enough revenue to cover all fixed and variable 
costs, then this chronic condition could make the use of crop insurance 
ineffective under any conditions. The third secondary scenario involved 
a reduction in crop insurance premiums by 75%. This change was intended 
to test the relative effects of the premium levels on the survival rates 
relative to the other specifications on indebtedness and commodity 
prices. 

As shown in the last three rows of Table 4, each of these changes 
yielded the anticipated increase in probabilities of survival. While the 
magnitudes of change in the different parameters are not directly 
comparable, it is still noteworth; that the survival rates responded most 
to the increase in commodity prices and least to the reduction in crop 
insurance premiums. The strong survival response to the reduction in 
indebtedness relative to the base scenarios also shows that the use of 
crop insurance together with the lender responses may significantly 
benefit farm's differing from the initial model farm only by a stronger 
financial position. 

Concluding Comments and Implications 

The survey and simulation procedures used in this study proved 
effective in eliciting the lenders' responses to crop insurance and 
evaluating their effects on farm financial performance in the two 
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variability regions. In general, the survey results indicated that 
borrowers typical of the case situations analyzed here could anticipate a 
positive, yet moderate response from approximately 60% of their non-real 
estate lenders as a result of participating in the Federal Crop Insurance 
program. However, the magnitude of the response would differ 
considerably among lenders and would occur primarily as an expansion of 
the amount of available credit for non-real estate purposes, with little 
if any change in interest rates, loan maturities, or other loan terms. 
Regional differences in yield variability did not appear to be a major 
factor in the magnitude or form of the lender response for operating 
credit, although a stronger response in the availability of capita1 
credit occurred in the high variability region. The incidence and 
magnitude of the credit responses also appeared to differ by type of 
lender, although the small number of PCA's responding to the survey 
limits the conclusiveness of this finding. 

These results suggest that the farmer's use of crop insurance, at 
least from the lenders' viewpoint, could reduce the farm's business risk 
enough to allow higher financial risk arising from the greater amount of 
credit made available to borrowers. The higher financial risk would 
materialize if borrowers increased their use of borrowed funds in 
response to using crop insurance; alternatively, the farm's liquidity 
position could improve due to the greater accumulation of financial and 
credit reserves. The results of the simulation analysis were consistent 
with these observations. In both variability regions, the use of crop 
insurance alone increased the expected level and stability of the farm's 
profitability, contributed to greater liquidity, and increased the 
probabilities of survival. When both crop insurance and the lender 
responses were considered, the profitability and liquidity measures were 
reduced, although not to the base levels with no use of insurance, and 
the probabilities of survival increased. Thus, for the particular 
specifications of the model farms, the lender response to crop insurance 
allowed additional borrowing to enhance survival prospects, although at 
higher interest costs and reduced profit levels. In subsequent 
sensitivity analysis, the survival rates increased further in response to 
lower levels of initial indebtedness, reductions in crop insurance 
premiums, and especially to revenue increases from higher commodity 
prices. Thus, crop insurance may have considerable merit when it is 
combined with other management or policy actions that reduce indebtedness 
or increase revenues for highly leveraged, low equity crop farms. 

Several qualifications should be cited about the interpretation of 
these results. Participation in crop insurance was the primary form of 
risk response followed by the model farms and yield variability was the 
sole source of risk. In practice, of course, farmers experience numerous 
sources of risk and would utilize other types of risk response in 
addition to or in place of crop insurance. Moreover, lenders would 
respond in non-price and/or price terms to the full set of farmers' 
actions in producing and marketing their crops, managing their cash 
flows, and capitalizing their farming operation~. Thus, the emphasis 
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Footnotes 

l. Because the SRS data were disaggregated from the state level to the 
county level, the relative yield variabilities were checked by 
examining historic yield data on individual farms in the two regions 
that had participated in the Illinois Farm Business Farm Management 
System (FBFM) during the 1972-1982 period. The means, variances, 
and coefficients of variation again were measured and largely 
coincided with the measures from the SRS data. This validated the 
selection procedure based on the SRS data. 

2. The use of t tests occurred because the analysis focused on the 
differences in the credit responses to the absence and presence of 
crup insurance in the ~Jse loan requests. No attempt was made to 
explain the effect~ of lender characteristics or other factors that 
might affect the Jcnders' responses. Other statistical procedures 
also were considered but not used. Analysis of variance was not 
appropriate since the bounds on the credit requests yielded limited 
dependant variables. Tobit analysis could handle the bounded 
feature, but was not strictly appropriate since more than one bound 
was in effect simultaneously for some lenders. 

3. Inter-regional comparisons of the credit responses are hampered by 
the differences in sizes and other operating characteristics of the 
representative farms. The sizes of the operating loan requests Ln 
the survey were scaled according to farm size; thus, the mean 
responses on the percent of operating loan granted are comparable. 
Moreover, the differences in the mean responses for operating credit 
(85.49% and 78.10% for Case A) are not significant at the 5% level, 
but do become significant at the 10% level. In contrast, the sizes 
of the capital loan requests in the survey were the same for the two 
regions, even though the fa-~s differed in size and debt levels. 

To achieve inter-regional comparability, we estimated the 
initial equity to asset ratios for the two farms under Case A 
conditions, including the capital loan requests granted by the 
lenders in each region. The equity to asset ratios did not differ 
significantly between the two regions for the Case A conditions, 
suggesting that the capital credit responses without insurance were 
essentially the same in the two regions. As occurred above, the 
changes in the equity to asset ratios when insurance was used (Case 
B) were significant within each region at the 5% level. 

4. Yield variability originally was specified with a beta distribution 
to reflect the tendency for yields to be negatively skewed. 
However, in the final analysis normally distributed crop yields were 
used to overcome an apparent malfunction of the beta component of 
the simulation model that caused the mean values of the simulated 
crop yields to differ substantially from the true means and that 
caused the simulated variances of the crop yields to trend upward 
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over time rather than remaining stationary. Using normality 
corrected both of these problems. Using normality also tended to 
reduce by small amounts the likelihood of exceedingly low crop 
yields, and thus tended to understate the payoffs from using crop 
insurance by an unknown but likely small amount. 

5. The minimum equity to asset ratio of .40 implies that the farm is 
starting in an insolvent position since a ratio of .30 was used in 
the lender survey. Several factors are involved here. Given the 
adverse agricultural conditions of the mid 1980's and the financial 
position of the case farms, it is likely that lenders would set a 
lower level of leverage as the target over time or as the default 
rate for insolvency purposes. In addition, in order to use the 
stochastic sub-routine of the PICFARM model, the first year of the 
horizon was run deterministically in order for the stochastic 
process to begin. This ensured a known and moderately successful 
level of farm performance in Year 1. Finally, the case farms were 
formulated to reflect an improving trend of historic performance. 
Thus, the solvency criterion was set at .40 compared to the initial 
value of .30. 

6. These prices were generated with the FAPSIM model, the current U.S. 
aggregate economic forecasting model used by the Economic Research 
Service of the U.S. Department of Agriculture. The price 
projections provided by the model covered the first five years of 
the simulated horizon. Subsequent price projections were estimated 
by adding to the fifth year prices annual increments of $0.012 per 
bushel for corn and $0.05 per bushel for soybeans according to trend 
values found in an earlier study by Aukes. 
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Table 1. Summary Measures of Lender Response to Crop Insurance by Variability Region 

---- Lowvaiiability ReifO"ri" _________________ lifihvarf;hility Regi;;----

---- ----- ------
Mean Standard -r::i'fnimum Ma~T~ "Mean Standard Mimi mum Maximum 

Response Deviation Response Response ~esp()f!Se Deviation Response Response ------
Case A~ insurance 

Operating credit 
$ extended 194,060 73,412 0.0 227,000 74,190 31,988 0.0 95,000 
% extended 85.49 32.34 0.0 100.00 78.09 33.67 0.0 100.00 

Capital credit 
$ extended 34,532 42,124 0.0 148,600 35,898 40,900 0.0 106,400 
% extended 22.00 26.83 0.0 94.65 ?2.86 26.05 0.0 67.71 

Total credit 
$ extended 228,592 96,490 0.0 375,600 110,088 44,775 0.0 189,500 
% extended 59.59 25.16 0.0 97.81 43.71 17.78 0.0 75.20 

Interest rates 
Operating credit, % 13.75 66 12.5 15.3 13.59 .45 12.50 14.50 1-' 
Capital credit, % 13.78 .62 13.0 15.3 13.60 .73 12.50 15.00 1-' 

00 
Loan maturity 

Operating credit, yrs. .92 .19 .50 1.00 .79 .24 .so l. 00 
Capital credit, yrs. 4.50 1. 50 1.00 7.00 4.37 2.52 1.00 7.00 

Case B, Insurance 

Operating credit 
$ extended 229,310 9,529 198,500 233,000 91,238 20,224 23,000 101,000 
% extended 98.42 4.09 85.19 100.00 90.33 20.02 22.77 100.00 

Capital credit 
$ extended 44,441 47,142 0.0 157,000 54,798 47,455 0.0 148,600 
% extended 28.31 30.03 0.0 100.00 34.90 30.23 0.0 94.65 

Total credit 
$ extended 273,751 47,787 211,050 390,000 146,040 45,224 89,000 249,600 
% extended 70.19 12.25 54.11 100.00 56.61 17.52 34.50 96.74 

Interest rates 
Operating credit, % 13.60 .64 12.50 15.30 13.58 .44 12.50 14.50 
Capital credit, % 13.76 .62 13.00 15.30 13.64 .70 12.50 15.00 

Loan maturity 
Operating credit, yrs. - .92 .18 . 50 1.00 .77 .24 .so 1.00 
Capital credit, yrs. 4. 77 1.81 1.00 10.00 5.10 2.47 1.00 10.00 



Table 2. Number of Lenders Responding in Price and Non-Price Terms to Crop Insurance:! 

--------·------------N;---·----Op~at-ing -----Capital--Operating and ---Price------- Credit--

Response Credit Only Credit Only Capital Response Decrease 
No. % No. % No. % No. % No. % No. % 

All lenders 23 41.8 12 21.8 13 23.6 4 7.3 3 5.4 4 7.3 

Low variability region 20 58.8 6 17.6 5 14.7 3 8.8 3 8.8 1 2.9 

High variability region 3 14.3 6 28.6 8 38.1 1 4.8 0 0.0 3 14.9 

Banks 18 39.1 10 21.7 12 26.1 4 8.7 2 4.3 3 6.5 
...... ...... 

PCA's 5 55.6 2 22.2 1 1.1 0 0.0 l 1.1 1 1.1 I..D 

a! Percentages in the table reflect the percent of responses for the category in each row. 
These percentages may total to greater than 100% since lenders may exhibit more than one response. 



Table 3. Percentages of Loan Requests Granted by Type of Credit, Regions, and Type of Lender 

Case A (No Insurance} Case B (Insurance) Case B Minus Case A 
~ean Standard ~ean Standard ~ean 

Response Deviation Response Deviation Difference (t ratio) 

All lenders 
Operating credit 82.67 32.7 95.33 13.2 12.66 (3.16)* 
Capital .::redit 23.33 26.3 29.01 28.7 5.68 (2.30)* 
Total credit 53.48 23.7 65.00 15.8 11 . 52 ( 4. 40) * 

Low variability region 
Operating cred1t 85.49 32.3 98.42 4. 1 12.93 (2.31)* 
Capital credit 22.00 26.8 25.37 27.6 3. 37 ( 1. 02) 
Total credit '59.53 25. 1 70.19 12.3 10.66 (2.88)* 

High variability region 
Operating credit 78.10 33.7 90.33 20.0 12.24 (2.22)* 
Capital credit 22.86 26.1 34.90 30.2 12.04 (2.27)* 
Total credit 43.69 17.8 56.60 17.5 12.92 (3.59)* 

........ 
N 
0 

Banks 
Operating credit 79.53 35.0 94.67 1!,..3 15.14 (3.22)* 
Capital credit 24.91 27.2 33.46 29.3 8.54 (2.59)* 
Total credit 52.50 25.6 66.49 16.5 13.99 (4.66)* 

PCA's 
Operating credit 98.68 4.0 98.72 2.5 0.04 (0.04) 
Capital credit 9.10 16.5 6.27 7.0 -2.83 (0.68) 
Total credit 58.48 9.1 57.39 9.2 -1.09 (0.39) 

*Stat1stically significant at the five percent level 



Table 4. Performance Measures for Solvent Runs of the Simulation Analysis Classified by 
Variability Region and Crop Insurance Scenario 

Low Variabilit~ Re~ion High Variability R.~_gion 
Scenario Scenario 

1 2 3 1 2 3 

Net present value 
Mean 313,864 330,468 321,374 224,927 240,580 232,833 
Coefficient of variation 36.3 31.3 34.0 33.5 28.0 29.8 

Present value, ending net North 
Mean 337,687 349,340 340,248 184,877 197,559 13Y,813 
Coefficient of variation 33.8 29.6 32.1 40.8 35.2 36.5 

Profit index 
Mean 4.0 4.2 4.1 4.3 4.6 4.4 
Coefficient of variation 27.2 23.8 25.6 25.8 22.6 23.1 

Ending cash reserve 
Mean 460,684 481,904 473,326 269,227 303,546 2:34,769 
Coefficient of variation 68.0 59.4 62.3 72.9 60.5 63.8 

Ending equity to assets 
Ratio . 751 .770 . 750 .770 .788 • 77(3 

Probability of survival 
Base model .580 .710 .750 .450 .620 .720 
Lower initial debt NA* ~A NA .710 .900 .950 
Higher commodity prices NA NA NA .860 l. 000 1.000 
Lower insurance premiu~s NA NA NA .480 .680 . 760 

* No runs were attempted for the low variability region using the secondary scenarios 

1-' 
tv 
1-' 



LENDERS' RESPONSE TO CROP INSURANCE: 
COMPATIBILITY OR CONFLICT 

David J. Leatham 

James W. Richardson 

Bruce A. McCarl 

Farm income has not been sufficient in the 1980's for many produc
ers to service debt obligations contracted in the 1970's. Thus, finan
cial stress is prevalent among highly leveraged producers. The increase 
in loan delinquencies, and problem loans has also resulted in stressed 
conditions for agriculture banks. Reductions in financial and business 
risk would enhance producer's and lender's welfare. 

In this study we focus on analyzing Federal Crop Insurance as a 
risk reduction tool for both the farm firm and the lender. The Federal 
Crop Insurance Act of 1980 authorized an expansion of the insurance 
program to become the primary form of disaster protection for farmers. 
Crop ~nsurance primarily protects producers from yield shortfalls and 
theoretically, stabalizes income while providing liquidity when crop 
losses occur. Consequently, crop insurance can potentially reduce lend
ers' credit risk by reducing the likelihood of delinquent and defaulted 
loan payments. However, the insurance premium depletes the firm's liq
uidity and income. The producer's choice of crop insurance depends on 
whether or not the yield protection overshadows its cost and accompany
ing decrease in liquidity. The lender's choice depends on whether or 
not the crop insurance will reduce credit risk. 

Lenders' have an interest in maintaining producers in profitable 
and liquid positions. However, at times, risk/return preferences may be 
different between a producer and his lender. A lender may recommend or 
require crop insurance to reduce credit risk but the producer may feel 
the cost of insurance is too high in relation to the risk reduction. 
This difference in preference will be referred to as a conflict. 

Prior studies (Gardner and Kramer; King and Oamek; Kramer and 
Pope; and Lee and Djogo) have focused on the farm-level effects of crop 
insurance but have not discussed effects on the lender. Pflueger sur
veyed the attitudes of nonreal estate lenders towards borrower's par
ticipation in the crop insurance program. Lender's credit responses to 
borrower participation were evaluated using a farm-level simulation 
model. Simulation results showed that the use of crop insurance 
improved the level and stability of a firm's profitability and liquid
ity position. However, the effect of borrowers participation in crop 
insurance on lender's welfare was not modeled. More work is needed to 
evaluate lender's welfare in the face of yield variability and the 
choice of crop insurance. In this study the issues of when a lender 
should encourage the purchase of crop insurance and when potential 

The authors are, respectively, Assistant Professor, Associate Pro
fessor, and Professor, all in the Department of Agricultural Economics, 
Texas A&M University. This research was funded by the Texas Agricul
tural Experiment Station (Project H3616). Typing assistance by Linda 
Conti is sincerely appreciated. 
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conflicts arise are addressed. Both interest rate differentials and 
credit requirements will be considered: wherein lenders may add or sub
tract a premium to the interest rate and change the maximum allowable 
debt-to-asset position. The empirical focus was on the use of wheat 
crop insurance by wheat/sorghum producers in the Texas Northern Plains. 
The design of the study, simulation results and conclusions are pre
sented in the following sections. 

MODELING APPROACH 

Characteristics of the Problem 

Crop insurance was designed to reduce a producer's business risk 
associated with yield variability. The reduction in yield variab'.lity 
is especially important for highly leveraged producers with low credit 
reserves. A crop loss, in this case, could force the producer to liqui
date productive assets or declare bankruptcy. However, the reduction in 
yield variability must be compared to the increase in costs due to the 
price of the crop insurance. In some cases, the cost of insurance may 
outweigh the benefits from risk reduction. 

Crop insurance can affect the credit risk of lenders. From the 
lender's standpoint, the ultimate risk is the loss associated with a 
defaulted loan. The default rate in turn is a function of a borrower's 
net income, net income variability, and leverage position. Because crop 
insurance will affect both the firm's expected returns and variability, 
it is clear crop insurance will affect the default rate. 

When a lender believes crop insurance will reduce credit risk, he 
could encourage crop insurance by refusing or reducing credit to those 
without it as well as increasing the interest rate on loans made to 
those without it. However, if the lender reduces available credit, 
losses on defaulted loans are reduced, but, the likelihood of loan 
default may increase due to the decrease in firm liquidity. In addi
tion, an interest premium increases lender returns but this reduces the 
borrower's profitability which in turn may increase the default rate. 
Thus, lenders face tradeoffs between return and risk. 

Simulation Model 

Analysis of the problem requires information on the probability 
distribution of net present value of farm income and debt payments. 
Whole-farm simulation over six years was used to generate these distri
butions under alternative yield variqpilities, and initial leverage 
positions. Specifically, the FLIPSIM model was used (Richardson and 
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Nixon; Richardson, Lemieux, and Nixon; and Perry, Rister, Richardson, 
and Leatham). The FLIPSIM model recursively simulates farming operation 
by using the current year's ending financial position as a beginning 
financial position for the following year. Stochastic crop prices and 
yields were simulated annually over six years using a multivariate 
probability distribution of prices and yields in the study area. 

Cumulative net present value (NPV) distributions for the producer 
and his lender, under alternative scenarios, were developed from the 
simulation results. The cumulative distributions of NPV were used to 
compare farming situations which used crop insurance to those that did 
not. The farm NPV was figured using an after-tax discount rate of 8 
percent. 1 In addition, a separate NPV was calculated for value of debt 
repayments to the lender. The lender's NPV represents all discounted 
cash outflows and inflows to and from the borrower associated with 
loans made to the producer. No adjustments were made for taxes. The 
interest rate charged on operating loans each year was used as the dis
count rate. This total accounting of cash flows required treatment of 
the costs of foreclosure as discussed in the next section. 

Costs of Foreclosure 

Costs of foreclosure need to be considered in the calculation of 
NPV for both the producer and the lender. The cost of foreclosure can 
be broken down into five categories: a) loss in farm asset values, b) 
cost of selling assets, c) legal expenses, d) opportunity cost of the 
time spent by the bank's personnel who are involved with the foreclo
sure, and e) opportunity cost of funds tied up in a nonproducing loan 
during foreclosure. The cost of foreclosure may be written as 

(l) C = a+imD+bA 
f 

where C is the cost of foreclosure, a is the fixed costs associated 
with foreclosure (i.e., legal expenses, and opportunity cost of time), 
i is the interest rate on outstanding debt tied up in the foreclosure, 
m is the length of time the foreclosure requires before completion, D 
is the outstanding debt at the time the foreclosure is initiated, b is 
the percent loss in value of assets associated with the sale of assets, 
and A is the market value of assets at the time foreclosure is initi
ated. 

By convention, the loan note would include a clause which requires 
the borrower to compensate the lender for costs and expenses incurred 
by the lender to collect any past due payments. This implies that all 
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costs of foreclosure would be borne by the borrower. However, in this 
study, we assumed all foreclosure costs in excess of the borrower's 
ending equity, would be borne by the lender. This would occur due to 
farm bankruptcy or "goodwill" considerations by the lender. Thus, the 
foreclosure cost to the borrower C is 

f,b 

(2) C = Min (E, C ) 
f ,b f 

and the foreclosure cost to the lender C is 
f,l 

(3) C = Max (0, C E) 
f,l f 

where E is the firm's ending equity before foreclosure. 

-Estimates of foreclosure costs were obtained through telephone 
conversations with agricultural lenders, attorneys and auctioneers who 
had been involved with foreclosures in the study area . Based on these 
interviews, it was estimated that irrigated land sold for a 40 percent 
discount in a forced sale (Table l) . Likewise, nonirrigated cropland 
and grassland lost 30 percent of their normal value. It was estimated 
that machinery would be subject to a 30 to 50 percent discount. Fixed 
auctioneer fees for real estate auctions ranged from $750 to $1,500 
while fixed costs associated with machinery auctions ranged from $2,500 
to $3,700. Commissions (percent of sale value) ranged from 5 to 6 per
cent and 6 to 9 percent on re-;:,'1 .=state and machinery auctions, respec
tively. Estimates of the liquidation discounts and auctioneer commis
sions (Table l) were used to derive an estimate of 40 percent for 
coefficient b in Equation l. Fixed auctioneer costs of $4,000 were 
included in the fixed cost of foreclosure (a in Equation 1). 

Legal expenses associated with farm foreclosures vary depending on 
whether foreclosure is disputed or whether the farmer declares bank
ruptcy. Estimates of legal fees ranged from $75 to $2,000 and $250 to 
$2,000 for undisputed real estate and machinery foreclosures, respec
tively (Table 2). Estimates of legal fees for undisputed real estate 
and machinery foreclosures and foreclosures involving bankruptcy ranged 
from $2,000 to $25,000. In this study, an average legal fee of $6,000 
($3,000 for real estate and $3,000 for machinery) was considered a 
fixed cost of foreclosure and was added to a in Equation 1. 

The opportunity cost of a lender's time spent in handling foreclo
sures was difficult to quantify. The approach taken here was to assign 
a value to the time spent by bank personnel working on a farm foreclo
sure. Survey results showed that the time spent by bank personnel 
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Table 1. Estimates of Liquidation Discounts and Auctioneer Costs Associated with 
Farm Foreclosurea 

Respondents 
Item 1 2 3 4 

Liquidation Discounts 
(percent of Market Value): 

Irrigated Land 40 40 40 40 

Non-irrigated Land 30 30 

Grass Land 30 

Machinery 40 30 30 so 

Auctioneer Fees: 

Real Estate: 

Commission (percent 
of sale value) 5 6 6 6 

Advertising ($) 1,000 1,500 1,500 750 

Machinery: 

Commission (Percent 
of sale value) 7 6 7 9 

Advertising ($) 1,500 1,000 1,200 

Set-up costs ($) 1,000 2,000 2,500 

aObtained from telephone interview with selected auctioneers. 
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Table 2 Estimates of Legal Fees Associated with Farm Foreclosurea 

Item Low Average High 

Real Estate: 

Undisputed $ 75 $1,500 $ 2, 000 

Disputed 2,000 5,000 25,000 

Machinery: 

Undisputed 250 1,000 2,000 

Disputed 2,000 5,000 25,000 

Bankruptcy: 2,500 4,000 20,000 

~Obtained from telephone interviews with selected attorneys. 
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working on a farm foreclosure ranged from 5 to 30 percent of total time 
(Table 3). Estimates of the length of time between the initiation and 
completion of a foreclosure ranged from 1 to 12 months (Table 4) • In 
this study, it was estimated that 80 hours (5 hours a week over an 
average length of foreclosure of 16 weeks) of bank personnel time was 
spent on any farm foreclosure. This time was valued at an opportunity 
cost of $50 per hour. Thus the final equation for the cost of foreclo
sure was 

(4) C = 14,000 + i(4/12)D + .4A. 
f 

Farm Situation 

A representative Northern High Plains wheat/sorghum farm was ana
lyzed. The representative farm, located in Ochiltree county, Texas, 
consisted of 1400 acres. Six hundred and forty acres of cropland was 
owned and the same amount was leased on a 1/4 share lease contract. 
One-half the land was irrigated. The other half was planted in dryland 
wheat. One hundred and twenty acres of pastureland was owned and leased 
out. The representative farm had an initial asset position valued at 
$580,150. The producer was allowed to sell cropland to avoid insolvency 
but was not allowed to purchase or lease additional cropland. It was 
assumed that the producer received $6,000 off-farm income annually. 2 

The representative farm was simulated 50 times over a six-year 
planning horizon beginning in 1985. It was assumed that the 1985 farm 
program provisions will hold for the next six years. The annual mean 
price of wheat and sorghum was assumed to be $3.20 and $4.10 per bushel 
respectively. The annual mean yield for irrigated wheat, dryland wheat, 
and sorghum was assumed to be 60, 18, and 60 bushels, respectively. The 
cumulative distribution of deviates about the mean yield and price 
(Table 5), expressed as a fraction of mean, are based on historical 
observations for a farm in the area. Deviates were drawn from these 
distributions to generate stochastic price and yield values in the 
model. Interest rates on farm debt averaged 10 percent over the plan
ning horizon. Expenses, inputs, labor requirements, and other necessary 
information were obtained from Agricultural Extension Service budgets, 
and Extension Specialists. 

The representative farm was simulated under conditions using or 
not using crop insurance on total wheat production. Wh~ crop insurance 
was purchased, 75 percent of the actual production history (APH) yield 
was insured at an insured price of $2.80. This level of insurance was 
consistent with a study by Lovell, Knight, and Richardson. They found 
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Table 3. Estimates of Time Spent by Bank Personnel Involved with a Farm 
Foreclosurea 

Respondents 
Item 1 2 3 4 

-------------- Percent of Total Time --------------

Low 5 5 5 

Average 10 10 15 

High 15 20 20 

aObtained from personal and telephone interviews with bank lending 
officers. 

5 

15 

30 

Table 4. Estimates of the Length of Time Between Initiation and Completion of 
a Farm Foreclosure 

Item 1 

Real Estate: 
Undisputed (months) 3 
Disputed (months) 6 

Machinery: 
Undisputed (months) 6 
Disputed (months) 6 

Percentage of foreclosures 
that convert to a 
Chapter 11 Bankruptcy (%) 30 

Respondents 
2 

2 
12 

1 
6-12 

60 

3 

3 
12 

1 
6-12 

40 
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Table 5. Cumulative Distributions of Deviates About the Mean Crop Yield and 
Crop Prices, Expressed as a Fraction of Mean 

Period ------------- Yields -------------
Irrigated Dryland Irrigated -------Prices ------

Wheat Wheat Sorghum Wheat Sorghum 

1 -0.336 -0.567 -0.128 -0.381 -0.216 
2 -0.226 -0.387 -0.035 -0.252 -0.167 
3 -0.025 -0.357 -0.029 -0.096 -0.116 
4 0.041 -0.191 -0.025 -0.055 -0.074 
5 0.068 -0.014 -0.004 0.005 -0.068 
6 0.076 -0.144 0.027 0.015 -0.067 
7 0.107 -0.101 0.036 0.067 0.056 
8 0.128 0.072 0.039 0.079 0.137 
9 0.153 0.700 0.056 0.165 0.2.35 

10 0.205 0.819 0.064 0.463 0.2.81 
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that the after-tax NPV for a representative wheat farm in Ochiltree 
County was highest when the highest yield protection and the medium 
price option was chosen. The insurance premium, obtained from the 
regional field office of the FCIC and based on the APH yield, was 6.1% 
on irrigated wheat and 18.4% on dryland wheat. 

Farm Lender Situation 

The farm lender was assumed to be the producers sole source of 
borrowed funds from private sources (CCC loans were also available). 3 

This simplification allowed the study to focus on the effects of crop 
insurance with loan ar.:angements held constant. It was also assumed 
that the lender would allow the producer at least one more year of 
operation. But, whenever the producer's debt-to-asset ratio increased 
above a prespecified level, the lender initiated foreclosure. 

SIMULATION RESULTS 

~he crop insurance alternative was analyzed for 50 and 60 percent 
debt-to-asset positions. The maximum allowable debt-to-asset position 
was .67. The insurance loss ratio was .364. 4 The representative farm 
was also simulated using alternative insurance loss ratios. A range of 
insurance loss ratios were generated (Table 6) by parametrically 
increasing the variability of crop yields (Table 5). Interest rate dif
ferentials and changes in the maximum allowable debt-to-asset positions 
were introduced into the farming situations when model results indi
cated the producer's and lenc'l~~-' _, preferences for crop insurance were 
different. 

Farm Situation (50 percent equity) 

The base representative farm (50 percent equity) had a 100 percent 
chance of surviving for six years regardless of whether crop insurance 
was used or not (Table 7). Thus, we can infer that credit risk to the 
lender was zero over the six year planning horizon. Only, minor changes 
in the lender's performanc~ measures were noted when no crop insurance 
was used.S 

Simulation results showed that the farm's average NPV decreased 
$13,100, the standard deviation of NPV decreased $3,200, and the coef
fic~ent of variation CCV) of NPV, increased 19 percentage points when 
crop insurance was used (Table 7). The increase in the farm's CV of NPV 
occurred because the cost of insurance was far greater than the insur
ance indemnities. The farm's standard deviation of NPV was reduced when 
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Table 6. Estimated Loss Ratios Over a Range of Percentage Increases in Deviates 
about the Mean Yields for a Representative Texas Wheat Farm, Ochil
tree County 

Percentage 
Increases in 

Deviates 
About the 

Mean Yield 
of Wheat 

o.o 
10.0 
20.0 
30.0 

40.0 
so.o 
60.0 

Irrigated Dry land 

0.35 0.37 
0.50 0.46 
0.64 0.56 
0.79 0.65 

0.93 0.75 
1.07 0.85 
1.21 0.96 

aCne third irrigated and two thirds nonirrigated wheat. 

Average 

0.36 
0.47 
0.58 
0.70 

0.81 
0.92 
1.04 
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Table 7. Performance Measures for Producers of Simulation Runs for Representa
tive Farms with a Debt-to-Asset Ratio of .50 and Selected Levels of 
Insurance Loss Ratios 

Insurance 
Loss 
Ratio 

--- Net Present Value ---

Mean Standard 
Deviation 

Coer. of 
Variation 

----------$1,000----------

No Crop Insurance: 

.36 42.7 29.0 .68 

.47 43.2 30.8 • 71 

.58 43.6 32.7 .75 

.70 44.0 34.7 • 79 

.81 44.9 36.6 .81 

.92 44.9 38.5 • 86 
1.04 44.7 40.5 .91 

Crop Insurance: 

.36 29.6 25.8 .87 

.47 31.7 27.0 .85 

.58 34.9 28.4 .81 
• 70 37.8 30.1 .et' 
.81 40.3 31.4 .77 
.92 42.9 32.6 • 76 

1.04 45.5 34.0 .75 

Probability 
of Survival" 

--Percent--

100 
100 
100 
100 
100 
100 
100. 

100 
100 
100 
100 
100 
100 
100 

Pratt 
Risk 
Coer. 

.000143 

.000105 

.000066 

.000042 

.000026 

.000010 
b 

Pro b. 
Lower 

Confidence 
Interval 

--Percent--

1.5 
5.4 

14.0 
23.6 
31.9 
42.9 

aProbabi1ity of survival is the probability that the farm will maintain 
its equity-to-asset ratio at or greater than minimum levels estab
lished by local financial institutions. 

bThe strategy of using crop !nsurance dominated not using crop insur
ance for risk averse farm operators. 



134 

crop insurance was used; but the $13,100 reduction in the average NPV 
overshadowed the modest decline in the standard deviation. Assuming the 
E-V utility function of the form E-(tf>/2)a2 where if> is the Pratt risk 
aversion parameter, then a Pratt risk aversion coefficient of . 000149 
was required before the farm operator would be indifferent between pur
chasing crop insurance or not (Table 7). 6 The farm operator would have 
to be concerned with the lower 1.5 percent tail of the distribution. We 
conclude that very few producers who conformed to this farming situ
ation would use crop insurance because it is expected that few produc
ers would be that risk averse. However, producers who experience 
greater yield variability or are subject to a higher probability of 
foreclosure may find crop insurance more attractive. 

Parametric increases in Loss Ratio. The farm's yield variability was 
parametrically increased to evaluate the relationship between the 
insurance loss ratio and the farm operators preference for crop insur
ance. Increases in the insurance loss ratio increased the farm's aver
age NPV, standard deviation, and CV when no crop insurance was used 
(Table 7). When crop insurance was used, the farm's average NPV 
increased but its standard deviation and CV decreased. The decrease in 
CV of NPV when crop insurance was used was expected because the prob
ability of higher or lower yields was increased but losses associated 
with low yields were truncated at the prespecified crop insurance lev
els. 

E-V based Pratt risk aversion coefficients required for a farm 
operator to be indifferent between purchasing crop insurance or not 
declined as the insurance loss ratio was increased (Table 7). The farm 
operator would have to be concerned with the lower 5. 4, 14.0, 23.6, 
31.9 and 42.9 percent tail of the distribution for loss ratios of .47, 
.58, .70, •• 81, and .92, respectively. At a loss ratio of 1.04, crop 
insurance dominated no crop insurance. The average NPV and the standard 
deviation of NPV were higher and lower, respectively, for the scenario 
with crop insurance. 

The farm's average NPV was greater for simulation runs that did 
not use crop insurance versus those that did (comparing runs with the 
same insurance loss ratio) until the insurance loss ratio was greater 
than 100 percent (Table 7). Thus, the profit maximizing producer would 
not purchase crop insurance until the the expected indemnities of crop 
insurance exceeded the cost of insurance. The choice of crop insurance 
for farm situations with insurance loss ratios below 1.04 depended on 
the level of producer's risk aversion. The choice of crop insurance 
required high levels of risk aversion at low insurance loss ratios 
( .36) and moderate levels of risk aversion at higher insurance loss 
ratios (.92). 

Implicit in the previous conclusion was the fact that there was a 
zero percent chance of foreclosure regardless of the choice of crop 
insurance. Because there was no chance of foreclosure, the use of crop 
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insurance did not affect to lender's credit risk. Lenders therefore 
would be indifferent to whether or not crop insurance is used under 
these data. The representative farm was next simulated with a higher 
leverage ratio to evaluate the choice of crop insurance when there was 
an increased probability of foreclosure. 

Farm Situation (40 percent equity) 

The increase in debt-to-asset ratio to .6 did not increase the 
probability of foreclosure of the representative farm with normal yield 
variability, even when no crop insurance was used (Table 8). The farm 
operator had to be conclrned with the the lower .38 percent tail of the 
distribution before he ~referred using crop insurance. Again, few farm
ers in this situation would choose crop insurance. Increases in the 
farm's yield variability was needed to evaluate the choice -:.f crop 
insurance when there was a nonzero probability of foreclosure. 

Parametric Increases in Loss Ratio. The probability of survival 
declined as the insurance loss ratios were increased to .sa and above 
(Table 8). When no crop insurance was used and the farm had a insurance 
loss ratio of .58, the lender's average NPV decreased by $340 (Table 
9). The standard deviation of the lender's NPV and CV of NPV increased 
by $930 and 38 percentage points, respectively. The lender's perform
ance measures worsened as the insurance loss ratio was increased. For 
example, at an insurance loss ratio of 1.04, the lender's expected NPV 
decreased by $2,240, the standard deviation increased by $10,780, and 
the CV increased by 459.1 percentage points. In this case, the lender 
was not indifferent. From the len1er's perspective, crop insurance dom
inated no crop insurance when + :.c firm's insurance loss ratio was • 58 
or higher (i.e., the lender's expected NPV was greater and the standard 
deviation of NPV was lower when crop insurance was used). 

Simulation results showed that a farm's average NPV decreased 
sharply and the standard deviation and CV increased sharply when repre
sentative farms with insurance loss ratios greater than .58 did not use 
crop insurance {Table 8). This was largely a result of decreases in the 
probability of survival. When crop insurance was used, the probability 
of survival was 100 percent. The farms average NPV increased. The stan
dard deviation of the NPV also slightly increased but the CV declined. 
The choice of crop insuran~e dominated the risk averse farm operator's 
choice of no crop insurance whenever the loss ratio was .70 or higher. 

Lender's Response to Borrower's Nonuse of Crop Insurance 

A potential Conflict in the choice of crop insurance between a 
risk averse farm "operator and his lender was found for the farming 
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Table 8. Performance Measures for Producers of Simulation Runs for Representa
tive Farms with a Debt-to-Asset Ratio of .60 and Selected Levels of 
Insurance Loss Ratios 

--- Net Present Value ---

Mean Standard 
Deviation 

Coer. of 
Variation 

-------$1,000--------

No Crop Insurance: 

30.7 29.7 .96 
31.3 31.1 l.O 
27.8 47.5 1.7 
25.3 58.46 2.3 
26.0 59.7 2.29 
19.1 77.0 4.0 
19.3 79.3 4.1 

Crop Insurance: 

17.9 27.2 1.5 
20.2 28.5 1.4 
22.9 30.1 1.3 
25.6 31.8 1.24 
28.0 32.8 l.l7 
30.7 33.8 l.l 
33.8 35.5 l.O 

Probability 
of Survival"' 

--Percent--

100 
100 

98 
96 
96 
92 
92 

100 
100 
100 
100 
100 
100 
100 

Pratt 
Risk 
Coef. 

.000180 

.000143 

.000007 
b 
b 
b 
b 

Pro b. 
Lower 

Confidence 
Interval 

--Percent--

.38 
1.3 

43.3 

aProbability of survival is the probability that the farm will maintain 
its equity-to-asset ratio at or greater than minimum levels estab
lished by local financial institutions. 

bThe strategy of using crop insurance dominated not using crop insur
ance for risk averse farm operators. 
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Table 9. Performance Measures for Lenders of Simulation Runs for Representa
tive Farms with a Debt-to-Asset Ratio of .60 and Selected Levels of 
Insurance Loss Ratios 

----------------- Net Present Value ----------------
Insurance 
Loss 
Ratio 

No Crop 

.36 

.47 

.58 
• 70 
.81 
.92 

1.04 

Mean 

Insurance: 

4.61 
4.61 
4.34 
~.80 
3.65 
2.29 
2.37 

Crop Insurance: 

.36 4.72 

.47 4.7 

.58 4.68 
• 70 4.67 
.81 4.64 
.92 4.60 

1.04 4.61 

Standard 
Deviation 

--$1,000--

.28 

.30 
1.19 
3.96 
4.76 

10.52 
11.10 

.24 

.25 

.26 

.28 

.29 

.31 

.32 

Coef. of 
Variation 

.06 

.065 

.44 
1.04 
1.30 
4.59 
4.66 

.OS 

.OS 

.056 

.06 

.062 

.066 

.069 
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situation with a debt-to-asset ratio of .6 and a loss ratio of .58. The 
crop insurance alternative dominated the nonuse of crop insurance from 
the lender's perspective. However, results showed that modestly or 
slightly risk averse producers would prefer not using crop insurance 
(Table 8). Potential conflicts were not found in the other farming 
situations modeled. 

Two possible responses by the lender to overcome this conflict 
were evaluated: first, the lender's response of adding a premium to the 
interest rate and second, the reduction of the maximum debt-to-equity 
that the lender would allow the producer to incur before foreclosure 
was initiated. The representative farm with a debt-to-asset ratio of .6 
and an insurance loss ratio of .58 was simulated with and with out the 
use of crop insurance separately incorporating these two responses. 

Price Response. The use of crop insurance dominated not using crop 
insurance, from the producer's perspective, when his lender added a 
small premium to the interest rate (1/lOth of l percent). The produc
er's average NPV increased $500 when crop insurance was used (Table 
10). In addition, the standard deviation of the producer's average NPV 
decreased $26,100. We conclude that if a lepder set a policy of charg
ing a small interest rate premium on loans in this situation, borrowers 
would chose to purchase crop insurance. Thus under this case interest 
rate premium would be sufficient disincentive for risk averse producers 
to purchase crop insurance. 

However, irrational or risk loving borrowers may chose to pay the 
premium"to avoid purchasing crop insurance. For farm operators that did 
not use crop insurance, the added premium to interest rates increased 
the lender's average NPV $1390 due to the added interest payments 
(Table 11). Also, the standard deviation of NPV and CV increased $1,740 
, and 7 percentage points, respectively, due to the increase in the 
frequency of foreclosure. Lenders that were concerned with the lower 
38.6 percent tail of the distribution would prefer not charging the 
interest premium. 

We conclude from these results that lenders should encourage their 
borrowers with debt-to-asset positions of .6 and insurance loss ratios 
of .58 to buy crop insurance by adding a premium to the interest rate 
charged borrowers that did not use crop insurance. However, only the 
less risk averse lenders should use this strategy on borrowers that are 
not likely to use crop insurance when an interest premium is charged. 

Credit Response. A reduction in the maximum allowable debt-to-equity 
ratio was not a viable response by risk averse lenders. The average 
cost of foreclosure increased because of the increase in frequency of 
foreclosure. The lender's average NPV decreased and standard deviation 
of NPV increased when the maximum allowable debt-to-asset ratio was 
reduced and the farm operator chose not to use crop insurance Table 
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Table 10. Performance Measures for Producers of Simulation Runs for Represen
tative Farms with a Debt-to-Asset Ratio of .60, Insurance Loss Ratio 
of .58, and Selected Lender's Responses to Borrower's Nonuse of Crop 
Insurance 

------- Net Present Value -------
Mean Standard Coef. of 

Deviation Variation 

----------$1,000----------

Crop Insurance: 
Base: 

22.9 30.2 1.3 

Interest Premium 
=.001: 

22.4 56.3 2.5 

Minimum Allowable 
Debt-to-Asset =.66: 

24.2 57.1 2.4 

Probability 
of SurvivalJ 

--Percent--

100 

96 

96 

aProbability of survival is thP. !:"':.:>bability that the farm will maintain 
its equity-to-asset ratio at or greater than minimum levels estab
lished by local financial institutions. 
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Table 11. Performance Measures for Lenders of Simulation Runs for Representa
tive Farms with a Debt-to-Asset Ratio of .60, Insurance Loss Ratio of 
.58, and Selected Lender's Responses to Borrower's Nonuse of Crop 
Insurance 

---------- Net Present Value ----------

Mean Standard 
Deviation 

Coef. of 
Variation 

----------$1,000----------

Crop Insurance: 
Base: 

4.68 .26 .OS 

No Crop Insurance: 
Base: 

4.34 1.19 .44 

Interest Premium 
=.001: 

5.73 2.93 .51 

Minimum Allowable 
Debt-to-Asset =.66: 

3.99 3.18 .80 

Pratt 
rusk 
Coef. 

.388 

Pro b. 
L-ower 

Confidence 
Interval 

--Percent--

.386 
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(11). 

SUMMARY AND CONCLUSIONS 

The Federal Crop Insurance Act of 1980 authorized an expansion of 
the crop insurance program to become the primary form of disaster pro
tection for farmers. The purpose of this paper was to evaluate produc
er's choice of crop insurance and to investigate the implication of 
this choice on his lender' s performance. Under conditions where the 
farm's lender preferred the borrowers use of crop insurance contrary to 
the producer's preference, there was a conflict. Two lender's responses 
were considered: a) adding a premium to the interest rate charged bor
rowers that did not use crop insurance and b) reducing the maximum 
debt-to-asset position the lender would allow the borrower to incurr. 

The characteristics of the problem required information on the 
distribution of farm income and debt cash flows from and to lenders 
under alternative yield distributions, interest rates, and with/without 
crop insurance. The FLIPSIM model was used to simulate a representative 
wheat/sorghum farm in the Texas Northern Plains. Commodity prices and 
yields were modeled stochastically. The farm's lender initiated fore
closure whenever the farm's debt-to-asset ratio exceeded a prespecified 
level. The costs of foreclosure were obtained from telephone conversa
tions with lenders, lawyers, and farm autioneers in the study area. The 
representative farm was simulated with/without crop insurance for two 
initial debt-to-asset positions (.5 and .6) and seven levels of insur
ance loss ratios. When a conflict between the borrower and his lender 
occurred regarding the use of crop insurance, a premium was added to 
the interest rate charged borrowers who did not use crop insurance, and 
a reduction was made in the borrower's credit reserves. 

The simulation results indicated that only extremely risk averse 
producers would chose crop insurance at the base initial debt-to-asset 
position (.5) and insurance loss ratio (.36). Increases in yield varia
bilility and corresponding insurance loss ratios, resulted in the 
requirement of lower levels of risk aversion before producers preferred 
the use crop insurance. The use of crop insurance was not preferred by 
risk averse producers unless the yield variability was increased 60 
percent above the base. This increase corresponded to an insurance loss 
ratio of l.04. The probability of the farm remaining solvent for 6 
years (survival) was 100 percent over all levels of insurance loss rat
ios regardless of whether crop insurance was used. Therefore, any 
changes in the farm lender's performance was due to different patterns 
of debt flow and were shown to be insignificant. Thus, under the SP,eci
fications of the representative farm, the lender was indifferent to the 
borrower's use/nonuse of crop insurance. 
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We conclude from these results that crop insurance favors produc
ers with higher levels of yield variability. The choice of crop insur
ance by producers will depend principally on their expected insurance 
loss ratio and risk aversion. 

An increase in the farm's initial debt-to-asset ratio to .6 
resulted in a nonzero probability of farm foreclosure when yield vari
ability was increased 20 percent or more above the base (insurance loss 
ratio of .58 or greater) and crop insurance was not used. The probabil
ity of survival remained at 100 percent when crop insurance was used. 
Only at an insurance loss ratio of .58 was there any potential conflict 
between a risk averse p··oducer and his lender. At insurance loss ratios 
below • 58, the probab ... li ty of survival was 100 percent, thus, the 
lender was indifferent between the use/nonuse of crop insurance. At 
insurance loss ratios above .58, the producer and the lender preferred 
the use of crop insurance. 

The lender could resolve the conflict by adding a small premium to 
intetest rates charged borrowers who did not use crop insurance. Risk 
averse producers preferred buying crop insurance rather than paying the 
interest rate premium. However, risk loving or irrational producers may 
choose not to use crop insuran9e. Only the less risk averse lenders 
should use this strategy on borrowers that are not likely to use crop 
insurance. The added premium to the interest rate results in a higher 
expected NPV to the lender but also increases the lender's credit risk 
due to increased probability of foreclosure. The lender's decision to 
require nonusers of crop insurance to pay an interest rate premium 
depends on the lender's risk preference and his expectations of the 
borrowers risk preference. 

Decreasing a borrower' s available credit when crop insurance was 
not used, was not a successful response for the lender. The decrease in 
allowable debt-to-asset positions before foreclosure was initiated 
resulted in an increase in the frequency of foreclosure, overshadowing 
any reduction in a lender's foreclosure costs. 
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FOOTNOTES 

1. NPV represents the present value of ending net worth for the farm, 
plus yearly family withdrawals minus off-farm income discounted to 
the present, minus beginning net worth. All cash flows were adjusted 
for taxes. 

2. The minimum and maximum family living expense was assumed to be 
$18,000 and $40,000, respectively. Marginal consumption was 25 per
cent of disposable income over the minimum amount. 

3. The assumption of one lender servicing all the credit needs of a 
producer may not be as limiting as it first seems. There is cur
rently a strong movement to consolidate the separate banks in the 
Farm Credit System into one unit. 

4. The loss ratio is the ratio of expected insurance indemnity payments 
and the expected cost of the crop insurance. The expected insurance 
indemnity, used in this study, was the mean indemnity based on the 
representative farm's yields over the past 10 years and the insured 
price of $2.80. The expected cost of the crop insurance was the cur
rent cost of crop insurance. The insurance loss ratio was a weighted 
average based on one third crop insurance on irrigated wheat and two 
thirds on dryland wheat. 

5. The average and standard deviation of the lender's NPV did not 
change significantly when crop insurance was not used if the prob
ability of firm survival was 100 percent. Small increases in the NPV 
occurred when more debt was used since the discount rate used was 
slightly smaller than the interest rate on intermediate and long 
term loans. Thus, the lender's average NPV was slightly larger when 
the borrower purchased crop insurance because it increased debt 
requirements. Also, the lender's standard deviation of NPV increased 
slightly when no crop insurance was purchased because the fluctua
tions in debt requirements increased as a result financing yield 
losses. 

6. Values of the Pratt coefficient ~ interpreted probabilistically fol
lowing the arguments of Mccarl and Bessler and assuming normality. 
Namely given a Pratt coefficient of ~ and assuming that the risk 
premium which ( ~a2 ) is a multiple z times the standard error then 
z=(a~)/2. In turn we looked up the probability of values below this 
in the normal table. 
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FmHA LENDING IN A PERIOD OF FINANCIAL STRESS: 
AN EXAMINATION OF FARMER PROGRAM LENDING 

DURING THE 1980s 

David Trechter and Deborah Meiselman 

For nearly fifty years the Farmers Home Administration 
(FmHA) and its predecessor agencies have been the lender of last 
resort in agriculture. As lender of last resort, FmHA fazmer loan 
programs have facilitated the entry of new farmers into the sector, 
helped fa:r::mers adversely affected by economic or natural. disasters, 
and "graduated'' viable farming operations to private lenders. 

The recent economic downturn in the farm economy has focused 
attention on agricultural finance issues. Farmers and their lenders 
are both experiencing the financial consequences of this downturn. 
The performance of FmHA during times such as these is particularly 
important in light of the functions they are mandated to perfo:rm. 
This paper w111 examine trends in several aspects of FmHA activities 
during the 1980s, including: annual lending levels, total debt 
outstanding, lending to initial applicants at FmHA, delin~encies, 
write-offs and the Administration• s recent Farm Credit Initiative. To 
provide a context for FmHA lending activities, similar measures of the 
Farm Credit System (FCS) will, where appropriate, be examined. The 
purposes of the paper are to bring together data measuring recent FmHA 
activities, to examine the agency's response to the financial stress 
now affecting agriculture, and to contrast emHA's performance with 
that of the FCS. 

The paper is organized into four parts followed by a 
summary. In the opening section, trends in the level of FmHA 
activities will be examined at national, regional and program levels. 
A comparison of FmHA and FCS activities at the national and program 
levels will be made. In the second part, national., regional. and 
program level trends in four measures of FmHA performance ( loans to 
initial borrowers, delinquencies, property acquisitions and write-offs) 
will be examined. Again, FmHA' s experience at national and program 
levels will be compared to similar figures for FCS. The third portion 
of the paper summarizes the performance of the Farm Credit Initiative 
( FCI } enacted last fall and the fourth examines FmHA performance in 
Iowa. 

Recent Trends in the Agricultural Sector 

The financial difficulties facing agriculture are familiar 
to most observers of the sector. Average U.s. land prices fell by 
roughly 20 percent between April, 1981 and April, 1985, and declines 

David Trechter is an Agricultural Economist, Finance ~a Tax Policy 
Branch, Economic Research Service, u.s. D. A. , and Deborah Meiselman was 
a summer intern at u.s.D.A. and is a student at the university of 
Pennsylvania. The anal.ysis and conclusions do not necessarily reflect 
the views of u.s.D.A. 
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in the Northern Plains, Lake states and the Corn Belt were much 
greater. In some states, Iowa for example, prices have declined 
nearly 50 percent from their 1981 levels. \1 Melichar reports net 
disinvestments in machinery and motor vehicles in each of the past 
five years, with a total decrease of S23.5 billion during this 
period.\2 Low prices prevailing in most commodity markets have reduced 
the value of inventories of crops and lives~ock held by farmers. rn 
addition, even though total farm debt has declined from 1983 levels, 
it is forecast to be nearly S20 billion greater in 1995 than in 1981. 
Therefore, relative to 1981, asset values have fallen, sector debt has 
increased, and, by definition, the net worth of the sector has fallen. 

Net farm income for the sector has been volatile during the 
1980s, ranging from a low of $16.1 billion in 1983 to $33-36 billion 
in 1984. Projections are for net fa:z:m income to be in the $20-25 
billion range in 1985. This performance is more troublesome when we 
consider that Federal Government expenditures to support incomes in 
agriculture have exceeded S1C billion in each of the past four yeara.\3 

Agricultura\ lenders have felt the declining fortunes of 
their farm borrowers. Melichar reports agricultural banks were 16 
percent of all failed banks in 1983, 41 percent in 1984 and 6 .... percent 
during the first seven months of 1985.\4 Banks have responded by 
reducing the amount they are lending to agriculture {Melichar reports 
a $211 million decline in loans outstanding during the first quarter 
of 1985 relative to 1984). This trend toward lower lending levels has 
been reinforced by borrowers who have sought to reduce their debt 
load. 

The Farm Credit system ( FCS), also hurt by the poor 
performance of the agricultural sector, recently announced a loss of 
more than half a billion dollars for the first nine months of 1985.\5 
The FCS has also requested a S6 billion line of credit from the 
Federal Government to deal with its financial crisis. Like commercial 
banks, the FCS has reduced it~ lending. In its most recent annual 
report, the FCS reports dec .Lines in annual lending of 2. 5, 2 • 4, and 

1. Agricultural Land Values, outlook and Situation summary, u.s.o.A., 
June 7, 1985. 

2. Melichar, Emanuel, "Agricultural Finance Databook, Division of 
Research and Statistics, Board of Governors of the Federal Reserve, 
Washington, D.C., July, 1985, p. 15. 

3. Included in this $10 billion are expenditures by the Commodity 
Credit Corporatic.!, Federal Crop Insurance and Fa.:r:mers Home 
Administration. Data ~:::e drawn from the "United states Budget in 
Brief", various years. 

4. Melichar, Emanuel, "Agricultural Banking Experience, 1984", 
Presented to the Committee on Agriculture, Nutrition and Forestry, 
u.s. senate, March 20, 1985, pp. 67-69. 

5. News Release, Federal Farm Credit Banks, Funding Corporation, New 
York, N.Y., OCtober 23, 1985. 
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5.8 percent in real terms during 1982, 1983, and 1984 respectively. 

other major agricultural lenders, such as insurance 
companies and individuals and others, have reportedly reduced their 
lending to agriculture. The only major exception to the trend of 
reduced levels of lending is the Farmers Home Administration. 

Level of Lending Activities 

The volume of FmHA activities will be measured in terms of 
the number of people served by the agency, annual loan volume, and 
total volume of loans outstanding. Changes over time I program, and 
geographic regions will be considered. Discussion of FmBA programs 
will be limited to the four major farmer programs: Farm ownership 
loans ( FO), Farm Operating loans ( OL), Emergency Disaster loans (ED), 
and Economic Emergency loans ( EE). Unless otherwise noted, data will 
refer to fiscal years (october 1 to september 30). 

To provide some context for the FmHA data, trends in FCS's 
total debt outstanding and annual lending levels will be discussed. 
This data will be disaggregated to show trends in Production Credit 
Association and Federal Land Bank activities. Data for the FCS are 
for calendar years. 

Number of Borrowers at FmHA 

Given the degree of financial stress reported by farmers and 
their lenders, the number of people borrowing from FmHA could be 
expected to have increased in recent years. However I as can be seen 
in Table 1, there has been no appreciable increase in the number of 
FmHA' s borrowers during the past four years. However I the data in 
Table 1 do suggest that loan applications and the proportion of 
applications which were rejected or withdrawn have increased in recent 
years. 

Annual Loan Volume - FmHA and FCS 

The decade of the 1980s began with annual FmHA lending at 
relatively high levels. Nearly $8 billion was lent by FmHA in 1981. 
As shown in Table 21 annual loan volume fell substantially in 1982 and 
1983 but has rebounded somewhat in the past two years. In contrast, 
annual FCS lending declined constantly between 1981 and 19841 falling 
by a total of $14.6 billion over the period. 

Program Summary - Annual Loan Volumes - FmHA and FCS 

Within the overall trend for FmHA lending 1 there are some 
interesting developments occurring at the program level. As Table 2 
illustrates, the largest programs in FmHA in the early 1980s were the 
ED and the EE programs. Together these programs accounted for 70 
percent of FmHA's direct lending in 1980 and 79 percent in 1981. In 
1984 and 1985, OL lending has been the largest program within FmHA, 
accounting for 76 percent of total lending in 1985. The volume of 
lending in the OL program more than quadrupled between 1980 and 1985. 
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Table 1: Total Number of F:mHA Borrowers, Applicants, and Proportion 
of Applications Rejected or Withdrawn 

Year 
1982 1983 1994 1995 

Date Total Borrowers 

:March 30, 267,.107 265,322 263,381 

:June 30, 269,122 271,005 270,806 271,943 

:September 30,: 270,209 271,099 273,.197 278,892 

:December 31, 268,341 268,126 267,001 

Total Applicants (Fiscal Year) 

:March 30, 99,422 146,055 

:June 30, 125,319 122,749 183,184 

:September 30, : 143,393 139,597 202,673 

:December 31, 33,344 50,753 40,882 

Percent Rejected or Withdrawn 

:September 30, : 33 38 40 

Source: Farm and Housing Activities Report, Farmers Home 
Administration, Washingt-.n, D.C., various years. 

122,447 

156,997 

174,450 

38 

The number of OL loans also increased over the period, from 31,000 in 
1980 to 76,509 in 1985. 

Table 2 shows that 2.:.nual lending by FLBs fell by 58 percent 
between 1980 and 1984. Functionally, FmHA's FO program is most 
closely related to FLB lending. FO lending also declined over the 
period, but by a smaller proportion, about 29 percent. Since 1980, 
loan volume at PCAs fell by $4.4 billion. In contrast, the OL 
program, the closest FmBA substitute for PCA capital, increased by 
$1.1 billion ove ... this period. 'l'hus, in the real estate market, FmBA 
and FCS lending pattern~ were reinforcing but in the non-real estate 
market PmHA's expansion partially offset FCS's contraction. 

Lower demand and smaller average loan size help to explain 
the decline in real estate lending. Demand for real estate loans is 
weak because fewer farmers arP. willing to accept an increase in their 
debt burden. In addition, some hypothesize that pot.P.ntial buynrs are 
waiting for the land market to bottom out prior to entering the 
market. Evidence that average loan size is declining comes from the 
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Table 2: Swmta.ry of Total Annual Farmer Program Insured Obligations 
by Program and Region ( S1,000,000) 

FmBA \1 

FCS \2 

Program 

Farm OWnership 
Farm Operating 
Emergency Disaster 
Economic Emergency 
Other 

Fed. Land Bank 
Prod. Credit Assn. 

Region \3 

Northeast 
Appalachia 
Southeast 
Delta 
corn Belt 
Lake states 
N. Plains 
s. Plains 
Mountain 
Pacific 
Other 

1980 1981 

6,296 7,986 

43,000 47,200 

926 795 
850 823 

2,267 5,ll3 
2,185 1,245 

67 11 

10,300 12,200 
32,700 35,000 

357 254 
708 742 
755 1,075 
793 1,408 
816 769 
504 356 
638 800 
728 840 
480 252 
402 208 

47 25 

1. Data drawn from FmHA Report No. 
fiscal years. 

Year 

1982 

3,312 

40,600 

658 
1,204 
1,423 

0 
28 

7,500 
33,100 

177 
359 
477 
353 
521 
185 
395 
502 
164 
128 

23 

1983 

3,000 

35,100 

730 
1,685 

566 
0 

20 

4,800 
30,300 

145 
326 
303 
459 
506 
218 
299 
401 
190 
115 

19 

1984 

4,286 

32,600 

659 
1,960 
1,052 

599 
15 

4, 300 
28,300 

191 
503 
344 
579 

1,041 
384 
419 
462 
198 
132 

17 

1985 

4, 743 

652 
3,600 

491 
0 

10 

188 
347 
291 
546 

1,112 
665 
616 
565 
259 
144 

20 

205, various years, and are based on 

2. Data are for Federal Land Banks and Production Credit Associations and are 
are drawn from Farm Credit System Annual Reports, various years and are based 

• on calendar years. 
3. Regions are composed of the following states: 

Northeast: CT, DE, ME, MD, MA, NH, NJ, NY, PA, RI, VT. 
Appalachia: KY, NC, TN, VA, WV. 
southeast: AL, FL, GA, sc. 
Delta: AR, LA, MS. 
Corn Belt: IL, IN, IA, MO, OH. 
Lake States: MI , MN, WI . 
N. Plains: KS, NE, NO, SO. 
S. Plains: OK, TX. 
Mountain: AZ, CO, ID, MT, NV, NM, 0'1', WY. 
Pacific: CA, OR, WA. 
Other: AK, HI, PR, Western Pacific Territories, Virgin Islands 
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Wichita District Farm Credit Bank. Wichita reports that average loan 
size peaked at $116 thousand per loan in 1981 and has fallen to $97 
thousand per loan in 1984.\6 The smaller loan size is probably the 
result of several factors. Farmers who are in the market may be 
acquiring relatively smaller parcels. In addition, lenders are 
probably requiring larger down payments. Finally, because land prices 
have fallen, a smaller loan is required per unit of land purchased. 

The smaller decline in operating credit lending by the FCS 
and the expansion by FmHA reflect the considerable pressure on all 
lenders to "go an extra mile" with their borrowers. This is partially 
the result of a desire to avoid large scale disruptions associated 
with a rapid exodus of assets (including human assets) from the 
agricultural sector. It also stems from the fact that many lenders 
have few choices. Faced with the choice of granting additional 
operating capital and hoping conditions improve or foreclosing and 
facing disposal of acqui't'ed assets in a weak market, many lenders 
appear to be opting for the ~ormer. 

Regional Sunmary - F'l.!I'IA Annual Loan Volumes 

In addition to changes in the relative importance or 
programs within PmHA, there have been significant changes in the 
regional distribution of lending. Table 2 indicates that in both 
absolute and relative te:z:ms, FmHA has expanded in the Corn Belt over 
this period and contracted in the SOutheast. In 1980, 12 percent of 
all lending by FmBA was done in the southeast and 13 percent in the 
corn Belt. By september, 1985, lending in the southeast had fallen to 
6 percent of the total, with 23 percent going to the corn Belt. As of 
September, 1985, the Corn Belt had the highest number of total. loans 
in all of the major farmer loan programs. Given FmBA's role as lender 
of last resort and the severity of the economic downturn in this 
region, it is not surprising that FmHA has expanded strongly in the 
Corn Belt. 

Debt outstanding - FmHA and r"CS 

Table 3 shows that the total debt held by FmHA has increased 
steadily since 1980. In 1980, $19.6 billion was owed to FmHA. By 
September 30, 1985, $27.6 bill~on was owed to the agency. The continuous 
increase in total debt outstanding is in contrast to annual FmHA loan 
obligations which, we noted, declined during the period 1980-1993 and 
have risen since. In 1980, PmHA held 9.3 percent of the real estate 
debt and 11.2 percent of the nonreal estate debt. By 1984 the 
comparable figures were 8. 5 percent and 15 .1 percent respectively. 

Tbtal debt outstanding at PCS has followed a different path. 
The PCS portfolio expanded very rapidly between 1980 and 1983 and has 
fallen since then. Attention is drawn to 1981, when the level of FCS 
outstanding& expanded by more than 17 percent in a single year. The 
percentage of debt held by FCS in 1980 was 34.7 percent of 'the real 

6. Annual Report, Farm Credit Bank of Wichita, Wichita, I<S., Dec. 31, 
1994, page 9 
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Table 3: summary of Debt outstanding, {$1,000,000) 

YEAR 

1980 1991 1982 1983 1984 1985 

outstanding Debt 

Total FmBA \1 18,577 23,034 23,777 23,872 25,233 27,609 

Total FCS \2 59,300 69,700 74,200 70,000 68,800 69,224 \3 

Program Summary 

FmHA 

Faz:m ownership 4,685 5,242 5,724 6,200 6,799 7,449 
Faz:m Operating 1,951 2,~34 2,717 3,475 4,103 6,158 
Emergency Disaster 7,454 10,681 10,713 9,850 10,020 9,862 
Economic Emergency 4,487 4,976 4,624 4,347 4,311 4,140 

FCS 

Fed. Land Bank 39,100 48,000 52,600 50,700 50,900 51,859 \3 
Prod. Credit Assn. 20,200 21,700 21,600 19,300 17,900 17,365 \3 

FmHA Reqional Summary \4 

Northeast 1,164 1,34.1 1,384 1,389 1,404 .1,469 
Appalachia 1,877 2,360 2,409 2,415 2,602 2,688 
Southeast 1,939 2,618 2,590 2,512 2,470 2,473 
Delta 2,075 2,992 3,104 3,061 3,183 3,350 
corn Belt 2,460 3,071 3,416 3,526 4,.141 4,854 
Lake States 1,684 1,946 .1,995 2,040 2,207 2,695 
N. Plains 2,647 3,188 3,266 3,279 3,39.1 3,770 
s. Plains 1,866 2,332 2,367 2,376 2,428 2,681 
Mountain 1,624 1,802 1,817 1,825 1,832 1,984 
Pacific 1,131 1,258 .1,298 1,297 1,411 1,484 
Other 109 125 142 150 165 181 

1. Data drawn from FmHA Report No. 616, various years. 
2. Data are for Federal Land Banks and Production Credit Associations and are 

are drawn from Farm Credit System Annual Reports, various years. 
3. outstanding balance as of June 30, 1985. 
4. Por definition of regions, see footnote 3 in Table 2. 
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estate debt and 23.2 percent of the nonreal estate debt. By 1984 the 
system held 43 percent of the real estate and 19.1 percent of the 
nonreal estate market. 

Program S'lUIIN!lr'Y - Debt outstanding - PmHA and f'CS 

The level of debt outstanding grew substantially in three of 
the four major FmHA fazmer programs. Between 1980 and 1985, debt 
outstanding grew by 59 percent in the FO program , 216 percent in the 
OL program, and 32 percent in the ED program. The EE program 
registered little change over the period. However, since new EE loans 
were made in only three of the six years considered, we would not 
normally expect to see a constant level of debt outstanding. 

The level of debt outstanding within the F'LBs grew rapidly 
between 1980 and 1982. outstanding debt in 1983 and 1984 was slightly 
lower than the 1982 ;>eak. F'LB debt outstanding through the first two 
quarters of 1985 is slightly higher than the 1984 figure but is not 
strictly comparable because of the differences in time of measurement. 
PCA debt outstanding was fairly constant between 1980 and 1982 but by 
1984 had fallen by $3.8 billion dollars from the 1981 peak. It 
appears that PCA outstandings will decline again in 1985 based on the 
second-quarter figure presented in Table 3. 

The differences between trends in debt outstanding at ~ 
and FCS are more pronounced than was the case for annual lending 
levels. For example, trends in FO and FLB annual lending followed 
similar patterns during the period we are considering. on the other 
hand, debt outstanding in the FO program grew throughout 'l;:he period 
while FLB debt grew until 1982 then began to fall. As was the case 
with annual lending obligations, trends in PCA and the OL program 
outstandings are quite different. OL debt outstanding more than 
doubled between 1980 and 1984 while PCAs contracted by 11 percent over 
the period. 

Regional Summary - Debt Outstanding - FmHA 

Table 3 indicates that FmHA's debt outstanding increased in 
most regions. In fact, in virtually every region total FmHA debt 
outstanding increased in every year. The Southeast is the only 
significant exception to this pattern since debt outstanding declined 
slightly between 1981 and 1985. The largest percentage increase 
between 1980 and 1985 was in the corn Belt (a 97 percent increase). 

Performance Measures 

Thus far the paper has concentrated on measures of the level 
of FmHA and FCS activities. In this section performance measures will 
be considered. The proportion of loans granted to initial Frn.HA 
customers, the level of delinquencies at FmHA and FCS, property 
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acquisitions, and the amount written off by the two lenders will be 
discussed. 

FmHA Lending to Initial Borrowers 

There are at least two reasons for being interested in the 
proportion of funds going to initial FmHA borrowers. First, given 
FmHA's mandate with respect to beginning farmers, knowing the 
percentage of loans going to initial borrowers will give us an 
indication of the agency's activity in this area. Second, since PmBA 
is the "lender of last resort", an increase in the proportion of loans 
going to initial borrowers might indicate financial stress in the 
sector. 

The task of interpreting data on initial borrowers is 
complicated by FmHA's definitions. A borrower at FmHA is classified 
as an initial or a subsequent borrower. An initial borrower is either 
a first-time FmHA borrower or a borrower who receives a new loan after 
completely repaying all previously received FmHA loans. Thus, if a 
farmer applies for an operating loan and is still repaying a farm 
ownership loan received twenty years earlier, he is classified as a 
subsequent borrower. It makes no difference if the farmer has relied 
exclusively on commercial sources of credit during the intervening 
twenty years. In many ways this type of borrower could be thought of 
as a "new" customer for FmHA. Data do not currently permit us to 
distinguish this type of borrower from one who uses PmBA to satisfy 
his credit needs on a regular basis. 

Given these qualifications, the data show that the 
percentage of FmHA loans going to initial borrowers decreased between 
1980 and 1983 and, in recent years, has returned to 1980 levels. One 
hypothesis consistent with this pattern is that as the farm economy 
began to deteriorate in the early 1980s, borrowers already on FmHA's 
books required additional financing. During this period commercial 
lenders showed considerable amounts of forbearance toward their own 
borrowers under financial stress. As the downturn continued, the 
inclination and ability of private lenders to stick with their 
borrowers diminished, increasing the pool of candidates for FmHA loans 
and thus the proportion of initial borrowers at FmHA. 

The criteria by which FmHA evaluates its loan officers may 
have contributed to the decrease in initial borrowers. An FmHA loan 
officer is evaluated on the basis of the volume and quality of loans 
he makes. These criteria could work against initial borrowers in two 
ways. First, there is an incentive for loan officers to extend 
additional credit to questionable accounts to buy time with which to 
attempt to make those loans sound. second, in periods of economic 
stress, borrowers with whom the loan officer is fami~iar and who have 
performed satisfactorily in the past may receive preferential 
treatment. 

Program Summary - FmHA Initial Borrowers 

In looking at the experience within the major farmer 
programs, we see that over the period 1980 to 1985, the proportion of 
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Table 4: Initial Borrowers at FmHA \1 

Fiscal Year 

1980 1981 1982 1983 1984 1985 

Total. Amount 
Received ($1,000) 3,390,140 2,805,498 1,333,248 1,524,400 2,517,390 2,737,114 

Percent of 
Total Lending 54.4% 41.7% 40.6% 51.1% 58.9% 57.7% 

Program Summary 

Percent of 
FO Loans 

Percent of 
OL Loans 

Percent of 
ED Loans 

Percent of 
EE Loans 

FmHA Regional Summary \3 

Northeast 
Appalachia 
Southeast 
Delta 
corn Belt 
Lake States 
Northern Plains 
Southern Plains 
Mountain 
Pacific 
Other 

88.1% 

63.9% 

20.9% 

71.3% 

65.6% 
61.7% 
37.4% 
38.3% 
71.7% 
66.6% 
63.6% 
44.9% 
57.3% 
41.2% 
86.6% 

84.4% 

70.9% 

30.3% 

\2 

61.9% 
46.1% 
29.5% 
34.9% 
55.6% 
55.9% 
43~0% 

40.1% 
45.1% 
27.2% 
83,5% 

78.7% 

57.5% 

8.7% 

\2 

46.7% 
42.2% 
18.8% 
37.2% 
58.0% 
58.5% 
45.4% 
24.8% 
50.0% 
49.4% 
79.7% 

78.8% 

53.8% 

7. 7% 

\2 

49.5% 
53.2% 
37.1% 
43.3% 
63.5% 
58.8% 
56.9% 
45.5% 
51.6% 
46.5% 
79.3% 

1. Data drawn from FmHA Report No. 205, various fiscal years. 
2. No program during this year. 
3. For definition of composition of regions see footnote Table 2. 

81.3% 

50.0% 

47.6% 

83.6% 

57.2% 
59.2% 
51.2% 
47.2% 
69.1% 
64.6% 
64.1% 
47.2% 
57.5% 
60.0% 
76.8% 

82.8% 

53.8% 

53.2% 

\2 

48.9% 
50.5% 
53.1% 
46.7% 
62.5% 
71.5% 
64.3% 
45.2% 
54.7% 
60.1% 
77.3% 
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loans go~ng to ~n~t~al borrowers in the FO and ED programs conformed 
to the pattern noted above. The experience in the OL program has been 
considerably different. The percentage of initial OL borrowers has 
trended downward over most of the period. Initial borrowers made up 
seventy-one percent of all OL borrowers in 1981 and only fifty percent 
in 1984. In 1985, the proportion rose by a moderate amount, to 54 
percent. 

Regional summary - FmHA Initial Borrowers 

Many of the regions exhibit the same general pattern of a 
falling percentage of initial borrowers in the early years of the 
period and an increasing one in latter years. There are, however, 
some interesting variations on this pattern. For example, in the 
Southeast, the increase in the proportion of initial borrowers in the 
post 1983 years was much more pronounced than elsewhere. It should be 
noted, however, that the Southeast has had the lowest proportion of 
initial borrowers over most of the period. In the Corn Belt, the 
Northeast and Appalachia the national trend was being followed until 
fiscal year 1985. In the current year, all three of these areas have 
experienced sUbstantial declines in the proportion of initial 
borrowers relative to the year earlier figure. Given the economic 
stress observed in the corn Belt, the 1985 figure is somewhat 
surprising. Details of these trends are provided in Table 4. 

Delinquencies - FmHA and FCS 

FmHA delinquencies show a marked seasonal pattern. There is 
a peak in January because most FmHA loan payments are due in December. 
Delinquencies trend downward throughout the year, reaching a low point 
after the fall harvest. 

Delinquencies in FmHA's farmer programs have registered 
large increases since 1980. For the four major FmHA farmer programs, 
delinquencies were less than $714 million in 1990 and nearly $5.9 
billion in 1985, an eight-fold increase. In 1990, delinquencies in 
the four major farmer programs accounted for 79 percent of FmHA 
delinquencies for all programs. By 1995 farmer programs accounted for 
96 percent of all delinquencies but only 48 percent of total FmHA 

outstanding loans. 

Delinquencies measured as a proportion of the value and the 
number of farmer program loans have also increased. As shown in Table 
5, 4 percent of the debt outstanding in the farmer programs and 13 
percent of these loans were delinquent in 1980. Comparable figures 
for 1985 are 21 percent of the portfolio and 31 percent of the loans. 

FCS has also had increasing problems with delinquencies 
during this period. Table 5 shows that delinquencies and non-accruals 
at FCS totaled $2.8 billion in 1980. By 1994 they had more than 
doubled to $5.7 billion. compared to the total portfolio, 
delinquencies are still less than nine percent. However, the 1984 
figure is 73 percent greater than the percentage in 1980. FCS has not 
had the rate of growth in delinquencies experienced by PmBA but the 
trend is upward. 
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Table 5 : SUliiDitt'y - Delinquencies ( $1,000, ooo ) 

Total 

FmHA \1 
\ of outstanding ss 
\ of cases 

FCS \2 
% of outstanding Ss 

Program Summary 

Farm OWnership 
Farm Operating 
Emergency Disaster 
Economic Emergency 

FCS 

Fed. Land Bank 
Prod. Credit Assn. 

1980 

715 
4% 

13% 

2,827 
4.8% 

49 
186 
408 

74 

1,735 
1,092 

FmBA Re9ional SUllll\al':Y \4 

Northeast 
Appalachia 
Southeast 
Delta 
corn Belt 
Lake States 
N. Plains 
s. Plains 
Mountain 
Pacific 
Other 

46 
61 

118 
98 
51 
52 
53 

135 
67 
31 

3 

1981 

1,380 
6\ 

14% 

3,844 
5.5% 

71 
250 
812 
248 

2,405 
1,439 

72 
119 
304 
178 

93 
72 
98 

257 
117 

78 
4 

Year 

1982 

2,674 
11\ 
20% 

4,766 
6.4\ 

127 
332 

1,697 
519 

3,290 
1,476 

101 
215 
568 
425 
212 
132 
156 
445 
223 
191 

6 

1993 

3,777 
16\ 
25% 

4, 794 
6.9% 

199 
455 

2,427 
697 

3,524 
1,270 

121 
277 
801 
672 
334 
191 
238 
605 
293 
236 

9 

1984 

5,041 
20% 
26% 

5,689 
8.3\ 

279 
682 

3,239 
840 

4,299 
1,390 

1985 

5,795 
21% 
31% 

5,991 \3 
8.7% 

344 
821 

4,206 
1,155 

4,662 \3 
1,329 \3 

181 196 
361 416 
990 1,095 
875 1,083 
488 588 
259 321 
339 395 
748 810 
393 426 
393 448 
14 16 

1. Data report delinquent p~incipa.l and are drawn from FmBA Report 
No. 616, various years. 

2. Data are for PLBs and PCAs and come from Report of Operations, FCA, 
various years. FLB Delinquencies are the sum of delinquent principal and 
advances, accrued interest and loans in liquidation. PCA delinquencies 
are the sum of nonaccrual loans and accrued interest on loans. 

3. In 1984 FCS broadened their definition of non-accrual loans, therefore 
figures for 1983 and before are not strictly comparable to the 1984 and 
1985 numbers. 1985 numbers are as of June 30. 

4. For definition of composition of regions, see footnote 3 in Table 2. 
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To interpret these figures, three important institutional. 
differences must be borne in mind. First, PmHA is much more lenient 
with its borrowers than are coamercial lenders. Table 6 tabulates 
del.inquencies by length of time past due. The table shows that as of 
september, 1985, PmBA had over $4.1 bill.ion that was more than three 
years overdue. A private lender, such as the PCS, could not tolerate 
such chronic delinquencies nor would their regulators allow it. such 
chronic delinquency would be acted upon by the PCS (it would be 
renegotiated or foreclosure proceedings would be initiated). 

second, PCS and FmHA use different definitions for 
delinquencies. FmHA classifies an account as delinquent if an amount 
greater than $10 is past due for more than 15 days. However, FmHA 
reports delinquent principal only. Given that a substantial amount of 
money is more than three years past due, the accumulated interest that 
is delinquent is almost certainly substantial. PCS, on the other 
hand, classifies an account as delinquent when payments are past due 
for 30 to 90 days and delinquent principal and interest are reported. 
Finally, FmHA figures represent conditions at the end of the fiscal 
year and FCS at the end of the calendar year. Since seasonality is 
important in delinquencies, the different reporting dates makes 
institutional comparisons more difficult. 

Even with the above caveats, several observations can be 
made. First, it is interesting to note that the proportion of PmHA's 
portfolio classified as delinquent was less than FCS • s in 1980. In 
addition, the rate of growth in FmHA' s delinquencies {exclusive of 
accrued interest) has been so rapid that we can safely say that there 
ue some very serious financial problems among its borrowers. Even 
though forbearance means that delinquencies are removed very slowly 
from FmHA's books, the rate of growth indicated in Table 5 implies 
that significant amounts of new del.inquencies have been added each 
year. 

Program Swmnary - Delinquencies - FmHA and PCS 

The amount classified as delinquent increased in all four of 
FmHA's loan programs and in each of the five years considered. The 
increases during the period were substantial in all four programs. By 
1985 del.inquencies were more than 7 times greater in the PO program 
than in 1980, more than 4 times greater for OL, nearly 9 for ED and 13 
for EE. 

At the end of FY 1985, ED loans comprised 63 percent of PmHA 
fazmer program del.inquencies, 17 percent were EE loans, 14 percent 
were OL and 6 percent were FO loans. Del.inquencies by length of time 
for each of the four programs are detailed in Table 6. There are 
several figures of interest in Table 6. First, it is striking that 
more than $2 billion of ED loans are more than four years delinquent 
with nearly $900 million more in the delinquency pipeline for 3 to 4 
years. Second, OL loans account for the greatest amount of 
delinquencies less than two years past due. Given the tremendous 
growth in OL lending during the past two years, it will be interesting 
to watch the growth and aging of OL delinquencies. Third, the 
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structure of delinquencies is an inverted pyramid, exactly the 
opposite of What we would expect for a commercial lender for the 
reasons stated above. The inverted pyramid shape indicates two thinqs • 
First, it illustrates the degree of forbearance shown by FmHA. 
second, it reflects the relatively poor quality of the loans made 
under the emergency programs in the late 1970s and early 1980s. 

Table 6: Age of F'mHA Delinquencies, as of June 30, 1985. 

Amount Delinquent ( $1, ooos) 

Length of Delinquency 

Program :< 1 Year:1-2 Years:2-3 Years:J-4 Years:> 4 Years 

Farm ownership 44,718 52,856 67,246 61,577 117,807 

Operating Loan 155,649 190,409 155,752 114,313 205,098 

Emergency 135,098 184,176 355,399 896,138 2,~85,658 

Econ. Emergency: 86,431 93,867 110,446 249,727 422,631 

Total 421,895 521,308 688,843 1,321,755 2,831,194 

Source: FmHA Report 616C, october, 1985. 

Regional Summary FmHA Delinquencies 

As noted in Table 5, a large portion of FmBA • s delinquencies 
are concentrated in the South . Combined, delinquencies in the 
Southeast, Delta and Southt:~l:•l Plains regions accounted for more than 
half of all FmBA farmer program delinquencies as of september, 1985. 
The Southeast had the greatest amount (almost $1.09 billion, or 18. 9 
percent) of total delinquencies. The Delta region ranks second in 
total delinquencies, with almr.3t $1.08 billion, or 18.7 percent of 
total faxmer program delinquencies. The Southern Plains region has 
the third highest amount of total delinquencies, $810 million, or 14 
percent of the total. Texas is largely responsibJ.e for the poor 
performance of this region, accounting for 11.5 percent of total 
delinquencies. This percentage far surpasses the portion of all 
states except Ge .~rgia, Which accounted for 11.7 percent of total 
deJ.inquencies. Thus, C'!Orgia and Texas combined account for almost 
one fourth of the PmBA • s total. farmer program deJ.inquenciea. 

Write-offs - F:mHA and FCS 

Writing off debts owed is the final act for a non-performing 
loan. FmBA personnel caution that the data in their report on write
offs do not necessarily represent write-offs in a given year. 
Discrepancies arise because there is often a lag between the time of a 



159 

Table 7: SUJI'Il'l8.rY - Annual Write-offs ( $1,000,000) 

PrnHA Total \1 
As %of Farm 
Outstandings 

Amount Principal 
Amount Interest 

FCS Total \3 

Program Summary 

1980 

11. 

0.06\ 

10 
2 

0 

FmHA (Principal and Interest) 

Farm OWnership 
Farm Operating 
Emergency Disaster 
Economic Emergency 

FCS Loan Losses 

Fed. Land Bank 
FLB Loss Provision 
Prod . Credit Assn . 
PCA Loss Provision 

0 
9 
3 
0 

0 
60 

\5 
98 

1981 

5 

0.02\ 

5 
1 

43 

0 
5 
0 
0 

1 
77 
42 

101 

Year 

1982 

23 

0.10\ 

19 
4 

161 

1 
13 

7 
2 

2 
59 

159 
111 

1983 

44 

0.18\ 

30 
14 

247 

1 
17 
10 
16 

10 
18 

237 
197 

FmHA Regional Summary (Principal and Interest) \6 

Northeast 
Appalacia 
Southeast 
Delta 
corn Belt 
Lake States 
N. Plains 
s. Plains 
Mountain 
Pacific 

1 
1 
1 
0 
1 
1 
2 
2 
1 
1 

1 
1 
1 
0 
0 
0 
0 
1 
1 
0 

2 
3 
2 
2 
3 
2 
2 
3 
2 
1 

5 
4 
5 
3 
4 
5 
4 
3 
2 
1 

1984 

55 

0.22\ 

45 
11 

375 

3 
24 
18 
11 

90 
71 

285 
225 

6 
5 
7 
5 
6 
9 
8 
3 
4 
1 

1. Data drawn from FmHA Report No. 752, various years. 
2. Writeoffs as of March 31, 1985. 

1985 

48 \2 

0.18\\2 

37 
11 \2 

219 \4 

3 \2 
13 \2 
20 \2 
11 \2 

98 \4 
80 \4 

121 \4 
55 \4 

3 
3 
7 
3 
7 
7 
4 
6 
4 
3 

3. Data for Farm Credit System drawn from Annual Reports, various years. 
FCS losses for 1980 include FLB losses only. 

4. Loan losses as of June 30, 1985. 
5 . Loan losses at PCAs were not reported in the PCS annual report for this year. 
6. For definition of composition of regions, see footnote 3 in Table 2. 
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write-off and the time FmHA acknowledges it. It might also be noted 
that recent improvements in the accounting system are said to have 
reduced this lag and may be a factor in explaining the large volume of 
write-offs in the first six months of FY 1985. 

Table 7 illustrates that FmHA write-offs grew from $11.4 
million in 1980 to $55.3 million in 1984. Through March 31, 1985 
$47.9 million had been written off. The magnitude of write-offs in 
1984 and 1985 are even more remarkable When we consider that FmHA has 
had a moratorium on foreclosures for much of this time. Given the 
decline in land values and the fact that FmHA is often the junior 
lienholder or has otherwise subordinated its debt, it is highly 
prObable that FmHA's write-offs would have been much higher in the 
absence of the moratorium. An additional factor keeping write-offs 
down is the degree of forbearance practiced by FmHA, as illustrated in 
'l'able 6. A third reason for relatively low levels of write-offs is 
FmHA's semi-official policy of holding land it has acquired off the 
market. This has been done to re<iuce downward pressure on the land 
market. Write-offs, though they have been growing rapidly, still 
represent a very small percentage of FmHA's outstanding de~t. 

Loan losses have also grown rapidly in recent years in the 
PCS. Loan losses more than doubled between 1982 and 1984, reaching a 
level of $375 million for FLBs and PCAS combined. As was the case for 
FmHA, loan losses in the FCS represent a small, but increasing, 
percentage of outstanding debt. 

Program SUltll\a.ry - Write-offs - PmHA and FCS 

There have been large increases in the amount of write-offs 
in virtually every year for every FmHA program. Based on results 
during the first six months of fiscal year 1985, this pattern is 
likely to continue this year. Likewise, net charge-offs at both FLBs 
and PCAs have increased conshtently. The amount of PCA write-offs 
are still considerably l~g~~ than those of the FLBs but the rate of 
growth in FLB loan losses has been much greater. In addition, in 1984 
the market value of acquired properties in FLBs exceeded that of PCAs 
for the first time. If land values continue to fall, FLBs write-offs 
will soon exceed those of PCAR. 

Regional S\.lJIIDa.ry - FmHA Write-offs 

When considered on a regional basis, there are two 
remarkable aspects of FmBA's write-off experiences during the 1980s. 
First, with the exception of 1981, annual increases in total write
offs were experienced ia1 almost every region of the country. Second, 
the distribution of write-offs across regions is unexpectedly uniform. 
Relatively large amounts were written off in the Southeast, the 
Northern Plains and the Lake states. The relatively large amount 
written off in the Northeast and the relatively small amount in the 
Corn Belt are more surprising. 

Property Acquisitions - FmBA and f'CA 

FmHA ·bas recently i.Jilproved its data on acquired property. 
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Table 8 summarizes the inventory of property held by the agency as of 
September, 1985. FmHA classifies acquired property as either suitable 
for sale or as unsuitable (because of erosion potential, uneconomic 
size, etc.). FmHA is suppose to dispose of "suitable" land within 
two years of acquisition While surplus land is not to be resold. Table 
8 indicates that of the 3,819 properties held by FmHA, roughly two
thirds were classified as suitable. In total, slightly more than one 
million acres have been acquired by the agency and the current market 
value of these holdings is est~ted to be $664 million. 

The final three columns indicate that during the past fiscal 
year, most properties acquired by FmHA were via voluntary conveyance 
or as the result of a foreclosure proceeding intitiated by another 
lender. Fewer than one in ten properties were acquired by an FmHA 
initiated foreclosure action. 

Table 8 reflects the financial difficulties being felt in 
the Midwest. In terms of both acres and value, the two regions with 
the largest inventories of acquired properties are the Corn Belt and 
the Northern Plains. The single largest inventory at the state level 
is Missouri. In excess of 107, ooo acres of land with an estimated 
value of more than $70 million is held by FmHA in Missouri. These 
represent 10 percent of total acres and 11 percent of total value of 
FmHA • s inventory of acquired property. 

Table 8: FmHA • s Farmer Program Property Inventory, 1985 

Total Total Total Value FY FY py 

Regional :Suitable surplus Acres Farms Vol. FmHA other 
Totals Farms Farms Fanns ( $1,000) Convey. Forclsr. Forclsr. 

Northeast 92 160 43,192 30,478 100 10 53 
Appalachia 263 194 69,758 59,343 204 40 88 
southeast 107 175 67,827 44,755 78 10 127 
Delta 217 130 97,270 83,461 107 22 113 
Corn Belt 724 226 187,099 140,786 333 26 207 
Lake 302 113 90,518 67,616 92 25 103 
N. Plains 328 118 182,279 70,455 195 17 107 
s. Plains 157 18 65,523 32,699 76 15 45 
Mountain 184 127 168,019 68,019 130 36 73 
Pacific 114 90 51,899 63,823 29 14 66 

Total 2,498 1,321 1,014,901 663,980 1,345 224 984 

source: FmHA report on Farmer Program Inventory, September, 1985. 

The FCS is also a major land owner. The increased volume of 
acquired property has helped keep FCS's loan losses relatively low, 
by keeping this land off an already weak market. The market value of 
FCS • s acquired property was less than $34 million in 1980. \7 At the 
end of the third quarter of 1985, FCS listed $694 

7. Report of Operations of the Federal Land Banks and of the 
Production Credit Associations, FCA, Washington, D.C., various years. 
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million in other owned property. The bulk of this property is land, 
though some held by PeAs would be machinery and inventories of crops 
or livestock. Given the magnitude of this inventory, continued 
weakness in land markets will result in additional FCS loan losses of 
sUbstantial si.ze . 

The Farm Credit Initiative 

In the Fall of 1984 the Reaqan Administration announced a 
special credit initiative designed to deal with the serious farm 
financial stresses that were then becoming apparent. The Farm Credit 
Initiative (FCI) was composed of two parts, the Debt set-Aside Program 
( DSA) and the Debt Adjustment Program ( DAP). 

Debt set-Aside 

The OSA allows qu~lified FmHA borrowers to defer, without 
interest, up to twenty-five percent (or $200,000, whichever is less) 
of their indebtedness for a period of five years. Loans made under 
all individual farmer programs are eliqible as are rural housing loans 
which were made for farm service buildings. To qualify for che 
program the borrower must show that a positive cash flow cannot be 
achieved without some action being taken by the borrower, lender or 
both. For example, if the borrower can achieve a positive cash flow 
by rescheduling and reamortizing his debt at the limited resource rate 
(if applicable), the set-aside provision does not apply. Likewise, if 
disposing of a borrower's "non-essential assets" will result in a 
positive cash flow, the set-aside provision will not apply. Finally, 
it must be shown that no more than the 25 percent/$200,000 maximum 
set-aside is needed for the borrower to achieve a positive cash flow. 
A borrower can qualify for only one set-aside and the terms of the 
set-aside cannot be changed once granted. 

Performance of the DSA 

As of september 30, 1985, FmHA had received 108,740 requests 
for set-asides. At that time, FmHA had 278,892 active borrowers, 
meaning that 39 percent of all FmHA borrowers sought to take advantage 
of the DSA program. Table 9 :Jhows that 14.5 percent of the applicants 
have been granted set-asides and that most received the maximum set
aside possible. The table also indicates that slightly more than 
three-quarters of the successful applicants were rescheduled at the 
lower, limited resource interest rate. The total amount set-aside was 
in excess of $676 million out of $2.9 billion in outstanding principal 
and interest OW<. d by borrowers c;ranted a DSA. Approximately 20 
percent of the applica"ts were rejected because they could not achieve 
a positive cash flow projection given all of the options available or 
could not project an ability to repay the debt after the five-year 
set-aside period had expired. 

It is not entirely surprising that fully three-fifths of the 
program benefits went to farms in the Corn Belt, Lake States and 
Northern Plains regions. The three largest state programs were 
Wisconsin, towa, and North Dakota, with set-asides totalling $68.7, 
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Table 9s Summary of 1984 Par. credit Initiative \1 

Debt set-Aside Program 
( <:uaulative throu9h september 30, 1985) 

2 ' Rahd s% Rej-Neq sP & i Pre-s Amount :set-Asides 
Reqional. # : # : at Ltd sca&hflow set-Aside: set Aside: % Total : 
Totals \2 s Requests: Granted s Rsrs Rate: Inab Repay: ( .$1,000) ( $1,000): p & I 

Northeast 6,054 1,285 81.5% 9.6% 256,343 57,634 24.3% 
Appalachia 11,481 1,320 73.9% 13.1% 271,680 63,246 23.5% 
southeast 6,648 359 62.3% 17.8% 63,075 14,957 23.7% 
Delta 11,602 571 59.5% 29.2% 113,494 25,133 21.6% 
Corn Bel.t 23,586 4,353 74.5% 16.5% 713,140 169,535 23.7% 
Lake 11,252 3,503 77.0% 19.6% 613,781 144,748 23.8% 
N. Pl.ains 16,384 2,198 78.6% 23.7% 394,358 93,593 23.8% 
s. p l.a:i.ns 10,467 803 38.0% 13.0% 131,954 29,115 22.3% 
Mountain 5,669 984 72.7% 14.9% 231,206 55,702 24.1% 
Pacific 3,415 355 66.7% 14.7% 85,717 19,943 23.7% 
other 1,182 62 38.9% 7.4% 9,735 2,619 31.1% 

u.s. Total. 108,740 15,793 2,884,483 676,224 
u.s. Ave. 73.9% 19.8% 23.4% 

Debt Adjustment Program 
( cumul.ative through September, 30, 1985) 

• : p & i : Write- : Write- : ' Amt DAP . Amt DAP . 
Regional. Appl.i- • :Pre-DAP : off P. : off i. :Write-: Guarantee: Guarantee 
Total.s \2 :cations :Given:($1,000):($1,000):($1,000): off :OL-($l,OOO:PO-($l,OOO) 

Northeast 5 3 467 29 37 14.2% 536 
Appalachia 13 7 1,884 345 133 25.4% 657 
southeast 11 8 1,567 716 74 50.5% 457 
Delta 7 5 1,044 188 0 18.0% 347 
Corn Belt 340 202 34,939 5,367 4,297 27.7% 25,451 
Lake 99 35 7,794 870 902 22.7% 4,437 
N. Pl.ains 193 139 37,547 4,244 3,523 20.7% 20,418 
s. Pl.ains 42 16 1,600 262 119 23.8% 1,326 
Mountain 24 7 1,241 83 164 19.9% 968 
Pacific 4 4 0 0 0 0.0% 0 
other 0 0 0 0 0 0.0% 0 

u.s. Total. 728 426 88,083 12,105 9,248 54,597 
u.s. Ave. 24.2% 

1. Data drawn from PmBA Parm Credit Initiative Report. Note, granted 
and rejected will not in general. sum to requests since requests 
may ):)e withdrawn, rejected ):)ecause of a positive cash flow, etc. 

2. For definition of composition of regions, see footnote 3 in Table 2. 

0 
386 
465 
878 

2,875 
389 

1,461 
163 
197 

0 
0 

6,813 
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$67.6 and $52.3 million respectively. 

'!.'here is a. wide variation in the performance of the proqraDt 
across states. ThiS can be illustrated by considering the proportion 
of del.i.nquent debt enrolled :by different states in the DSA program. 
Delinquent debt is a.J.moat certainly associated with negative cash 
flow. Therefore, this group of borrowers will define most of those 
eligible for the DSA. comparing the amount of delinquent debt with 
the amount enrolled in the DSA indicates the success of each state in 
using the proqram to reduce its exposure to high risk loans. 

Table 10 compares the delinquencies and DSA enrollment in 
Wisconsin, North Dakota and Iowa. The first column of numbers is the 
total level of delinquencies in September, 1984, when the DSA was 
bequn. Of these three states, Wisconsin had the least in delinquent 
accounts in september. Despite. thiS, Wisconsin has the largest state 
DSA proqram. In the final column of Table 10 we see that the 
principal and interest owed l:ly those enrolled by Wisconsin in the DSA 
was 152 percent of the amount classified as delinquent on September 
30, 1985. The comparable percentages for Iowa and North Dakota were 
92 and 54 percent respectively. It appears that Wisconsin has been 
very adept at usinq the DSA program. 

'l'able 10: A Comparison of DSA in Wisconsin, N. Dakota and Iowa. 

outstandinq : Total Principal COlumn 2 
Principal and Interest as 
Delinquent :Applicants Granted: Percent 

state :Accts-9/30/84: set-Aside COlumn 1 

Wisconsin 193,764,000 295,261,298 152 

Iowa 308,753,000 285,579,459 92 

North Dakota 405, 849, 000 219,327,614 54 

It is interesting also that the state programs with the 
largest delinquency problems ( '!exas, Georqia and Mississippi), have 
small DSA programs. Texas and Georgia. have set-aside only $6 .1 and 
$1. 6 lllillion respectively, while Mississippi has included $3. 8 million 
in the program. '.rhe geographic d:istribution of participation in the 
DSA program prol.a.bly reflects the fact that current economic trends 
are lus favorable in 'the Corn Belt, Lake States and Northern Plains 
than they are in the Southeast and Southern Plains. 

Debt Adjustment Program 

The CAP is designed to provide asRistanee to non-FmHA 
borrowers. To participate in the CAP, a coumercial lender must agree 
to write-off a minimum of ten percent of the interest or principal due 
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on existing loans. The amount written off must allow the borrower to 
project a positive cash flow (including living expenses and tax 
liabilities). In return for writing off this portion of the amount 
due, the lender receives a guarantee from FmHA for up to 90 percent of 
any loss of principal. The Administration allocated $650 million for 
this loan guarantee program. 

Performance of the DAP 

The demand for DAP guarantees has fallen far short of 
expectations. Through the end of september, 1985, a total of 728 DAP 
applications had been received and 426 approved. The total amount of 
principal written off plus the estimated value of the interest write
down was $21.. 3 million over this period. Guarantees for $61.. 4 million 
in debt have been issued. The average write down was 24.2 percent of 
the total principal and interest due prior to the DAP adjustment. 

Within this national perspective, there are a number of 
interesting regional trends. For example, roughly half of all. 
applications and approvals were located in the corn Belt. More than 
75 percent of all DAP applications and approvals occurred in the corn 
Belt and Northern Plains regions combined. In contrast, major 
agricultural regions such as the Pacific, the Southeast and the Delta 
regions essentially did not participate in the program. 

several hypotheses have been put forward to explain the lack of 
participation in DAP: 

HvDothesis 1: Lenders felt that they would get a better deal by 
withholding their participation. This expectation was, in fact, 
justified. As first proposed, DAP allowed write-offs of 
principal only and required a 10 percent margin for error in the 
cash flow projection. Both requirements were subsequently 
relaxed. Despite these changes, however, partlicipation has 
remained low, indicating that either more "sweeteners" were 
expected to be added to the program or that this is not a 
complete explanation of the problem. 

Hvcothesis 2: Lenders expected future declines in collateral 
values to be less than l.O percent, so a 90% guarantee of 
principal offered little protection. While this is a plausible 
hypothesis, its validity would require a great deal of opt~sm 
on the part of lenders, given the macroeconomic projections that 
have been made since the program has been in place. 

HYPothesis 3: Lenders were not in a financial position to write
off the required minimum 10 percent. Th:is would apply to banks 
which are hovering on the brink of financial ruin. For such banks, 
the ilrmediate recognition of a minimum l.O percent loan loss might 
impair their financial position to such an extent that their 
regulators would force them into liquidation. This might 
describe the s1tuation for a certain number of banks, but it is 
unlikely to apply to very many. 

Hypothesis 4: The requirements placed on participation 
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substantially reduced the- number of loans a bank could qualify 
for the program. u.s.o.A. data indicate that approximately 18' 
of all farmers have debt loadS that are sufficiently large to 
pose financial difficulties. Only 12' were projected to be 
unable to cover production expenses, family living requirements, 
and principal payments on their debt in 1985.\8 Of the rouqhly 
214,000 farms that fall into this category, three sUbgroups could 
be defined. First, some faxms are facing a relatively minor 
amount of financial stress and could be helped by means that 
would be less expensive to the lender than the DAP program 
( rescheduling, reammortizing, partial liquidation, and so on. ) • 
A second group is in such severe financial difficulties that DAP 
participation is also uneconomic. In this instance, the amount 
of outstanding principal and accrued interest that would have to 
be written off would exceed the expected value of the 90 percent 
guarantee on remaining principal. This leaves a third group of 
uncertain size that lenders might consider for the DAP program. 
Having defined potential candidates for the program, the lender's 
decision reqaxding enrollment of loans in the program would 
depend upon his evaluation of the factors discussed in the first 
three hypotheses. 

FmHA Activities in Iowa 

When farm financial stress is mentioned, most people think 
of Iowa. Land values in Iowa have fallen by nearly so percent since 
1981. Between January and october, 1985, 10 agricultural banks failed 
in Iowa. As of December, 1984, there were 32 agricultural banks in 
Iowa in which the value of loans that were past due or non-performing 
was greater than the bank's capital. Such banks are in serious 
financial trouble and have an increased probability of failure. The 
Farm Credit System's FICB for the omaha region, which includes Iowa, 
has required an infusion of more than $400 million in capital from 
other parts of the system to stave off liquidation. Given the current 
situation, it should come ~ no surprise that PmHA has assumed a more 
important role in agricultural finance in Iowa. Details of this 
greater level of activity are provided in Table 11. 

Direct lending by ~ in Iowa increased from $226 million 
in 1980 to over $400 million in 1985. The expansion of FmHA's loan 
guarantee program has been even more impressive, rising from Sl.6 
million in 1980 to $262. 3 million during 1985. More than one-fifth of 
all loan FmBA guarantees in 1985 were issued in Iowa. Other measures 
of FmBA' s expanded role in Iowa are the more than doubling of the 
number of loans made by FmHA between 1983 and 1985 and the 40 percent 
increase in borrowers over this period. Total debt outstanding at 
PmBA in Iowa increased slowly between 1980 and 1983 and more rapidly 
since then. Delinquencies are also on the rise thouqh they remain low 
by FmHA standards. 

As shown in Table 11, most of the expansion by FmHA in Iowa 

8. "Financial Characteristics of u.s. Farms, January 1 1985", u.s. o. A. , 
AIB-495 I washington I 0. c. , page vi. 



Table 10: FmHA Activities in Iowa 

Total 

Lent ($1,000,000) 
Annual cases 
Active Borrowers 
Debt outstanding 

{$1,000,000) 
' Debt De1in~ent 

1990 

226 
5,328 

\1 

751 
1.2% 

1981 

135 
1,894 

\1 

854 
1.9% 

Annual Obligations ( $1,000,000) 

Farm ownership 
Percent Initial 

Farm Operating 
Percent Initial 

Emergency Disaster 
Percent Initial 

Economic Emergency 
Percent Initial 

39 
90.9% 

37 
64.6% 

21 
8.2% 
139 

83.5% 

Delinquencies ($1,000,000) 

Farm OWnership 
Percent 

Farm Operating 
Percent 

Emergency Disaster 
Percent 

Economic Emergency 
Percent 

0.2 
0.1% 

3 
3.2% 

4 

2.3% 
2 

0.7% 

35 
85.6% 

37 
78.4% 

63 
28.0% 

0 
0.0% 

0.3 
0.1% 

4 
3.8% 

6 

2.9% 
6 

1.9% 
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Year 

1982 

117 
3,461 

11,226 

873 
4.0% 

33 
77.3% 

62 
50.8% 

21 
5.2% 

0 
0.0% 

2 

0.6% 
6 

4.0% 
13 

6.8% 
14 

5.2% 

1983 

123 
3,401 

11,208 

895 
6.3% 

44 
80.2' 

76 
44.2% 

3 
3.8% 

0 
0.0% 

4 

1.3% 
11 

6.1% 
21 

11.8% 
21 

8.2% 

Write-off (Principal and Interest, S1,000,000) \2 

Farm OWnership 
Farm Operating 
Emergency Disaster 
Economic Emergency 

0.0 
0.2 
0.1 
0.0 

0.0 
0.1 

.o 

.o 

Farm Credit Initiative ($1,000,000) 

Amount Set-Aside 
Amount DAP Write-off 

.o 
0.4 
0.4 
0.2 

1. Data are not available for these years. 
2. Write-offs as of March 31, 1985. 

0.0 
0.9 
0.4 
0.5 

1984 

297 
8,791 

13,822 

1,092 
7.7% 

48 
94.1% 

119 
57.8% 

104 
81.0% 

49 
85.4% 

8 

2.3% 
20 

8.2% 
28 

10.8% 
29 

11.1% 

0.1 
0.8 
0.2 
0.8 

1985 

448 
8,358 

15,636 

1,424 
85,0% 

46 
87.5% 

358 

69.7% 
44 

74.2% 
0 

0.0% 

17 
3.4% 

29 
5.6% 

38 

13.5% 
39 

15.5% 

0.4 
0.6 
0.2 
0.5 

68 
6 
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has been in the OL program. The OL program increased by more than so 
percent between 1983 and 1984 and nearly tripled in size in 1985. A 
fa:irly high proportion of FmHA • s lending in Iowa has gone to initial 
borrowers. Lending to initial borrowers has been quite volatile in 
the ED program but, in the last two years, Iowa. has been well ahead of 
the national average in this category as well. 

As noted above, delinquencies in Iowa are rising but are at 
a much lower level, in percentage terms, than the national average. 
This is true for all individual loan programs as well. At the end of 
the fiscal year in 1985, 4.6 percent of FmHA's total outstanding debt 
in the FO loan program was delinquent compared to 3. 4 percent in Iowa. 
Similar figures for the OL program are 13 percent for the u.s. and 5.6 
percent in Iowa, for the ED program, 37 percent for the U.s. and 13. B 
percent for Iowa, and for the EE program, 23 percent for the U.S. and 
15.5 percent for Iowa. 

Relatively small s·.uns have been written off in Iowa by FmHA 
but the trends indicates a growing problem. In 1980 the total amount 
written off was less than $300, 000. In the first six months of fiscal 
year 1985, more than Sl. 7 million had been written off. In the 
absence of the foreclosure moratorium the increase in writ~ifs would 
have been much greater. The most dramatic increases in write-offs 
have occurred in the PO and EE programs. The increase in PO write-offs 
reflect the extremely weak land market in Iowa. Problems in the EE 
program are not confined to Iowa, a fact noted in Table 7 which showed 
total write-offs in excess of SlO million in each of the past 3 years. 

Lenders in Iowa have been among the most active participants 
in the Administration's PCI . Iowa accounted for 164 of the 426 loan 
guarantees approved under the DAP. AS of the end of July, Iowa 
bankers had written off more than $6.5 million in debts in order to 
qualify for the benefits offered in OAP. This is fully 30 percent of 
the total amount written down in OAP. The $6.5 million was 25 percent 
of the principal and interest owed by Iowa farmers participating in 
DAP. Iowa's lenders receiveu 37 percent of the total amount 
guaranteed nation wide. Despite this, only $22. a million in 
guarantees have been extended in Iowa, an amount dwarfed by the total 
debt that might be considered at risk in that state { PmHA alone has 
over $143 million in Iowa that is classified as delinquent). 

As noted above, the $67. 6 million in set-asides makes Iowa • s 
the second largest state DSA program in the nation. Table 12 compares 
the DSA in Iowa to the rest of the u.s. several interesting patterns 
are revealed in Table 12. First, a higher proportion of FmHA • s 
borrowers in row.. ( 46 percent) applied for the DSA than was the case 
for the rest of the u.s ( 39 percent). second, Iowa faxmers were more 
likely to be granted a set-aside, 25 percent of all applicants in Iowa 
were granted a set-aside compared to 15 percent in the rest of the 
u.s. Third, Iowa farmers were less likely to be ~jected because of 
an inability to project a positi~~ ~ash flow even with a set-aside 
than were farmers in the U.S. more generally ( 13% of applicants in 
Iowa were rejected for this reason versus 20% nationally} . This 
pattern indicates that a greater proportion of FmHA farmers in Iowa 
were interested in and able to meet the requirements for participation 
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in the DSA. This suggests that either financial stress among ~ 
borrowers in Iowa is more widespread but somewhat less intense than iB 
the case for PmHA borrowers elsewhere or that Iowa • s PmHA officials 
interpret the qualification requirements more liberally than 
elsewhere. In other respects {the proportion of those granted a set
aside who rescheduled their loans at the limited resource rate, the 
proportion of principal and interest set-aside, etc) the Iowa DSA 
program is similar to the aggregate experience. 

Table 12 : A comparison of the Iowa and u.s. Debt set-Aside Programs, 
september 30, 1985. 

variable Iowa u.s. Total 

Total # Borrowers 15,113 275,612 
Total Requests 7,205 108,740 
Total Granted 1,800 15,793 
Percent Rescheduled at 

Limited Resource Rate 71 74 
Percent Rejected due 

Negative cash Plow 13 20 
Total P & i Prior 
set Aside {$1,000) 285,579 2,884,483 

Total Set-Aside 
($1,000) 67,564 676,224 

set-Aside as percent 
Total Prior p & i 24 23 

In SliJIIIIa.l':Y, PmHA appears to have responded quite vigorously to 
the current financial stress in Iowa agriculture. Based on the DAP 
data and the amount of regular FmHA guarantees used, it can also be 
argued that commercial lenders in Iowa have been active in their 
response to this stress. Because data are not currently available to 
analyze PmBA's response at the farm level, it is impossible to examine 
the likely long-term implications of the expansion of PmBA activities 
in Iowa and the Corn Belt more generally. Without access to data on 
individual loans, we cannot predict if PmBA' s recent actions are 
likely to assist a troubled sector weather a difficult period or will 
merely put off the day of reckoning. 

conclusions 

A number of conclusions can be drawn from the ubove 
discussion. First, within FmHA there has been an important shift from 
the emergency lending programs to the OL program. The question could 
be asked, "Has the OL program become the functional replacement for 
the emergency lending programs?" certainly the growth path and the 
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funding levels of the two programs during their expansionary phases 
are similar. Lending in the EE and ED programs expanded rapidly in 
the late 1970s and early 1990s in response to problems that were 
perceived as short term in nature. Likewise, the OL program has 
expanded rapidly in response to problems that are being treated as 
short te:r:m ones. The OL program# like the EE and ED programs, has 
expanded in areas hardest hit by the current "short term" problems. 
Because the necessary data are not available, it is impossible to 
compare the farms receiving OL loans in 1985 to those who received an 
EE or ED loan in the late 1970s. Such a comparison would be very 
useful in determining the likely impact of the expanded OL program. 
It is also significant that PmHA's expanded OL program has come at a 
time when virtually all other sources of capital for agriculture are 
reducing the amount they are willing to commit to the sector. 

The proportion of lending going to initial borrowers 
declined fairly sharply between 1980 and 1992 and has since returned 
to the 1980 level. Porbearc:::tnce on the part of conmercial lenders 
during the early portion of the downturn probably kept many potential 
FmHA borrowers away from the agency. As expectations that the problem 
would be short term faded, more of these borrowers found their way to 
FmHA, resulting in the recent increase in the proportion going to 
initial borrowers. Again, fa:rm level information on the demographic 
characteristics of initial PmHA borrowers would be useful in testing 
this hypothesis. 

Delinquency rates at FmHA are extremely high. As of the end 
of fiscal year 1995, 21 percent of total debt outstanding, $5.9 
billion, was classified as delinquent by FmHA. Delinquencies 
increased in all programs, with the largest percentage increase 
occurring in the emergency programs. A substantial portion of the 
delinquencies have been past due for more than three years. The aqe 
and amount of these delinquencies suggest that a substantial write-off 
will eventually be required to qet these loans off FmHA's books. 

Delinquencies have also increased in the FCS. The rate of 
increase has been much less than at FmHA. Recent chanqes in PCS 
accounting practices may reduce the reported difference. However, 
because FmHA reports only delinquent principal but uses a more 
stringent definition, the tru~ difference in delinquency rates at the 
two institutions is di£ficult to determine. 

Relatively small amounts of debt have, to date, been written 
off by FmHA and FCS. For FmHA this reflects, in part, the degree of 
forbearance practiced by the agency. For both FCS and FmHA write-offs 
have been kept C...JWn by holding land off of the market. Increases in 
the amount written off in the past three years are probably indicative 
of things to come. 

In examining the Administration's FCI we noted that the Debt 
Set-Aside portion has been used more actively than the Debt Adjustment 
portion. Most using the DSA were able to reamortize their debts at 
the lower, limited resource rate of interest. Most also obtained the 
maximum set-aside possible, 25 percent of the amount of principal and 
interest outstanding. More than half a billion dollars has been set-
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aside by FmBA. By contrast, the OAP has attracted little attention 
outside of the Midwest. Those who obtained aMP write-down did 
receive a substantial write-down of principal and interest owed (24.2 
percent was the national average). 

Final.~y we examined ~·s activities in Iowa. The Iowa 
portion of ~ • s portfolio is in better than average shape. 
Delinquencies are increasing but are still low compared to 
delinquencies at FmBA as a whole. Likewise, write-offs in Iowa have 
been quite modest, thus far. A greater proportion of FmBA loans have 
gone to initial borrowers in Iowa than for the country as a whole. 
There is some evidence that suggests that the breadth of the financial 
crisis in Iowa has widened the pool of candidates for FmHA • s services. 
The proportion of FmBA borrowers in Iowa who applied for and were 
granted a DSA was greater than in the rest of the u.s. The proportion 
of Iowa • s FmBA borrowers who were rejected for the DSA because they 
could not project positive cash flow was lower than for the rest of 
the u.s. This is consistent with a pattern of stress that is more 
widespread but less intense in Iowa than for PmHA borrowers more 
generally. 

In conclusion, the data presented indicate that there are 
serious problems in the FmHA portfolio. These problems reflect, in 
part, the fact that PmHA is the lender of last resort and will 
generally have a riskier portfolio than commercial lenders. Given 
their higher risk portfolio, it is not surprisinq that FmHA borrowers 
will be the first to exhibit the symptoms associated with financial 
stress. 

It was also shown that the PCS portfolio has also become 
much less secure durinq the 1980s. Given data differences and the 
different mandates for PmHA and FCS, a direct comparison of 
seriousness the deterioration of the two portfolios is difficult. The 
problems in both portfolios are indicative of the seriousness of 
the current economic problems facinq aqriculture. A more detailed 
appraisal of both portfolios awaits the availability of more 
comprehensive, fazm level data. 



MANAGING INTEREST RATE EXPOSlmE 
AT A RURAL BANK USING DURATION GAP: 

A CASE STUDY 

by 

Fernando DIZ and John R.Brakel 

!.Introduction 

Community banks have been confronted with greater 
interest rate exposure in recent years.2 So far, most of the 
emphasis in managing interest rate exposure at these banks 
has been placed in the utilization of risk management 
techniques such as matching the maturities of interest 
sensitive assets and liabilities and using either 
renegotiable or variable rate loans. These management 
techniques have helped to reduce interest rate exposure. 

However, it is becoming increasingly difficult for banks 
to rely only on these traditional tools to assure an adequate 
net interest margin. On the one hand, the response time 
involved when using the traditional tools is often 
inadequate. By the time a bank has adjusted its exposure 
position, interest rates might have moved against that 
position, thus reducing interest rate margins. On the other 
hand, a community bank localized in a particular market may 
not be able to change a large proportion of its loan 
portfolio to variable rates without losing a substantial 
amount of business. Meeting the needs of a given customer 
base may pose important practical problems to managing 
interest rate exposure through traditional methods. These 
methods are not flexible enough to allow adjustment on the 
scale and in a time frame that market changes require. 

A non-traditional tool--financial futures contracts-
offer a potentially more effective method of managing 
interest rate exposure. But, despite the potential advantages 

1 Fernando DIZ is a fellow with the National Research 
council of Argentina (CONICET) and John R.Brake is the W.I. 
Myers Professor of Agricultural Finance at Cornell University. 

2 See Barret Binder and Thomas Lindquist, 
Asset/Liability and Funds Management at u.s. Commercial 
Banks, Bank Administration Institute, Rolling Meadows: Ill. 1982. 
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that financial futures offer to reduce interes} rate 
exposure, presently they are not widely used by banks. 

Reasons cited for minimal use of futures are either a 
result of bank regulations or the lack of experience in using 
financial futures markets. These are important factors. 
However, these reasons completely ignore the first step of 
interest exposure management: interest rate exposure 
measurement. A relevant question is how banks actually 
measure their rate exposure. An answer to this question as it 
relates to the use of financial futures has been suggested in 
the banking literature recently.4 Quoting Toevs: 

Because the gap model does not generate a 
single number for risk exposure, it 
cannot be easily used to determine the 
number of futures contracts that would 
hedge the overall risk of the bank, a 
calculation of current interest to many 
bankers. (p. 24) 

Gap analysis5 is the most widely used method of interest 
rate exposure management. A conceptual specification of how 
the gap model works is consistent with the following formula: 

E(ANII) = RSA$.E(Ar)-RSL$.E(~r) 
= Gap$.E(Ar) {l) 

where A means change, E(ANII) is the expected change in net 
interest income, and E(Ar) is the expected change in interest 
rates. 

3 See Mark Drabenstott and Anne O'Mara McDonley, "The 
Impact of Financial Futures on Agricultural Banks," Economic 
Review, FRB of Kansas City, May (1982):19-30.; Donald L.Koch, 
Dolores w.steinhauser and Pamela Whigham, "Financial Futures 
as a Risk Management Tool for Banks & S&Ls," Economic Bgview, 
FRB of Atlanta, September(l982):4-14.; and Theodore E.Veit 
and Wallace W.Reiff, "Commercial Banks and Interest Rate 
Futures: A Hedging Survey, 11 The Journal of Futures Markets, 
Vol.3 no3(1983):28~-293. 

4 Alden L.Toevs, "Gap Management: Managing Interest Rate 
Risk in Banks and Thrifts," EconomiQ. Review, FRB of San 
Francisco, Spring (1983):20-35. 

5 For an extensive de~cription of the gap model see 
James v. Baker, Asset/Liability Management, American Bankers 
Association 1981. 
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Gap$ is the difference between interest rate sensitive 
assets and liabilities.6 If Gap$ is negative the bank will 
realize profits(loses) if interest rates decline(rise); and 
conversely if Gap$ is positive the bank will realize 
loses(profits) if interest rates decline(rise).If the bank 
wants to hedge NII against changes in interest rates, then 
the model recommends setting the Gap$ equal to zero. 

Although intuitively appealing, the gap model has 
several shortcomings that make it difficult to use as an aid 
in determining futures positions consistent with bank's 
goals. 

The objective of this study is to apply an alternative 
~ethod of interest rate exposure management -duration gap- to 
a case study bank in order to measure interest rate exposure 
and examine the capabilities of a duration gap model as an 
aid in asset/liability management. 

II.Res~arch Method and Data 

Duration? relates changes in interest ~ates and 
percentage changes in bond prices.a Recently, Toevs9, 
KaufmanlO, and Bierwag and Kaufmanll using the duration 
concept, have developed a measure of the bet that a financial 

6 Rate sensitive assets or liabilities are those that 
can experience contractual changes in interest rates during 
a specified time period. 

7 Duration is a weighted av~rage of the times in the 
future when interest payments of a loan are to be received, 
where the weights are related to the present values of the 
payments in each period. 

8 Michael H.Hopewell and George G.Kaufman, "Bond Price 
Volatility and Term to Maturity: A generalized 
Respecification," American Economic Review, Vol.63 no4 
(1973):749-753. 

9 Toevs, 1983(n.5, above). 

10 George G. Kaufman, "Measuring and Managing Interest 
Rate Risk: A Primer," E.Qonom~c Perspectives, FRB of Chicago, 
JanjFeb (1984):16-29. 

11 Gerald o.Bierwag and George G.Kaufman, "Duration Gaps 
for Financial Institutions," Revised Draft for Publication in 
Financial Analysts Journal, B-28-84. 
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institution is actually makihg on movements in interest 
rates, namely, its exposure to interest rate movements. They 
called this measure 11duration gaptt. 

The duration gap measure used in this study is that 
developed by Toevs for net interest income using current bank 
accounting practices. The assumptions underlying the model 
are the following: 

1. The bank has a one year planning period. 

2. The unbiased expectation hypothesis of the term 
structure of interest rates holds; that is to 
say, any change in interest rate is unexpected. 

3. The term structure of interest rates is 
flat. This implies that the market forecasts 
that all on~ period spot rates for any one 
financial in&trument are equal. Differences 
between instruments are due to reasons other 
than time to maturity. 

4. The unexpected changes in spot rates of all 
assets and liabilities are of the same magnitude 
and direction along the term structure. This 
assumption implies parallel shifts of the term 
structure. 

5. There are no net deposit withdrawals at any time 
for accounts that do not have a defined maturity 
date such as passbook savings, demand deposits, 
and NOW accounts. 

6. There are no loan prepayments or security sales 
before maturity. 

Duratjon gap for net interest income is defined as: 

DGnii = MVRSA{l-Drsal - MVRSL(l-Drsl) (2) 

where MVRSA and MVRSL are the market values of rate 
sensitivel2 ass~ts and liabilities respectively, and Drsd and 
Drsl are the durations for rate sensitive assets and 
l~abilities respectively. 

Two importan~... dime-nsions of duration gap are sign and 
absolute value. The sigll indicates the type of rate risk to 
which the financial institution is exposed. The absolute 
value is a proportional measure of the amount of risk. 

12 Since the planning horizon is one year, rate 
sensitive assets or liabilities are those which will either 
mature or will be repriced within a year. 



176 

In this study, duration gap is used in two ways. The 
first is to calculate how net interest income will change if 
the term structure of interest rates unexpectedly shifts. The 
second use is in the calculation of the appropriate 
adjustment in rate sensitive assets andjor liabilities to 
remove net interest income risk. 

It can be shown that an accurate approximation to the 
change in net interest income if the term structure changes 
is given by the following: 

~NII0 = DGniio . b. i (3) 

where NII0 is the unexpected realized change in net interest 
income over the one-year gapping period, DGniio is the 
duration gap calculated based on the market expectations on 
interest rates at t 0 • Since the term structure is assumed to 
be flat, ni represents the amount by which all asset and 
liability rates unexpectedly change. The first analysis in 
this study is performed under this assumption. 

Equation (3) is used to calculate the potential changes 
in net interest income given the calculated duration gap of 
the bank and a forecast for unexpected rate changes. 

The assumption of equal unexpected rate changes for all 
assets and liabilities is clearly unrealistic. Hence, a 
second analysis builds on the more realistic assumption 
that rate changes, while perfectly correlated, have different 
magnitudes across assets and liabilities. Thus, the change in 
one particular rate can be used as a benchmark against 
which changes in other asset and liability rates will be 
related. 

Under this assumption the calculation of duration gap 
changes slightly.l3 The benchmark rate chosen in this study 
is the 90-day treasury bill rate. Proportionality "constants" 
were estimated using historical series of monthly bank rates 
for the different assets and liabilities by multiple linear 
regression using the ordinary least squares estimator. 

The second use of duration gap is in the selection of 
the appropriate adjustment in rate sensitive assets and/or 
liabilities to remove net interest rate risk. If DGnii <0, it 
is clear from (3) that the bank will realize profits(loses) 
if the benchmark rate unexpectedly decreases(increases). 

13 See Toevs, 1983 (n.4,above). 
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Thus, to achieve NII immunization the bank will have to add 
an amount $a in market value of net rate sensitive assets 
with the duration Da, such that: 

$a =lDGnii}/Cl-Da) (4) 

where IDGnii)is the absolute value of duration gap. 

If DGnii>O then, to achieve NII immunization the bank 
will have to add $a in market value of net sensitive 
liabilities. 

This use of duration gdp is of practical importance to 
the asset/liability manager because it provides a method for 
achieving NII immunization while taking into account balance 
sheet constraints and custon.er demands. 

A summary of tho information made available by the case 
study bank for the realization of this study is prese~ted in 
Tables l and 2. 

At this point let's summarize briefly. Three different 
duration gap analyses are performed in this study. The first 
assumes that unexpected interest rate changes are equal 
across assets and liabilities. The second analysis assumes 
that unexpected changes, while perfectly correlated, have 
different magnitudes across assets and liabilities. In this 
case, "historical .. interest rate proportionality constants 
are used. The third analysis is based on the same assumption 
as the previous one but uses the ex-post May 1985 
proportionality constants. Finally, the results of the third 
analysis are used to calculate the adjustment that the bank 
should make in order to chango its exposure position. 

III.Results and Discus§.i.Qn 

The information needed to calculate the duration gap 
measure under the assumption of equal interest rate changes 
across assets and liabilities is presented in Tables 3 and 4. 

The duration gap measure indicates that if rates 
unexpectedly increase by one percentage point at the 
beginning of the planning period and they remain at that 
level for twelve more ~onths, then, annual~4 interest rate 
margin will be reduced by $205,77l=(O.Olx(-20,577,152)). 
Conversely, if rates unexpectedly decrease by one percentage 
point, then, interest rate margin will increase by the same 
amount. 

14 The annual period considered in this study was 
May 1, 1985 to April 30, 1986. 
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Account 
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3.Stata 'M~nicipal 
Hotaa ' Benda 
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Nota& 

2. Variable Rata 
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22.00 
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Tabla 3. KarKa~ Valua and Duration !cr Liabllitla& 
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O.C320 

0~04.3£ 

c.~nc 

o.::.u6 

0.1C07 

C.CH2 

I 
1 
I 
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-...) 
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Since this analysis is based on the assumption that 
unexpected rate changes are of the same magnitude for both 
assets and liabilities, exposure arises only from two 
sources: the difference in the market values of assets and 
liabilities repriced during the year, and the difference in 
the average time to repricing of each of them. The market 
value of liabilities that are repriced during the year is 
only 1.6% larger than the market value of assets. on the 
other hand, the ••average time to repricing" (duration) of 
liabilities is 33% shorter than for assets. Hence, the 
results of the analysis show that in this particular case 
interest rate exposure occurs when a slightly larger amount 
of liabilities is repriced faster than assets. 
Quantitatively, ninety percent of interest rate exposure as 
measured by duration gap is explained by the different times 
to repricing of assets and liabilities. 

However, as mentioned before, the assumption of equal 
unexpected rate changes across assets and liabilities is 
unrealistic and therefore, these results do not represent the 
real world accurately. 

Table 5 presents the results of the proportionality 
constant estimation and Tables 6 and 7 the needed information 
to calculate duration gap with interest rate for any one 
asset or liability change as a constant proportion of the 
benchmark rate. 

This measure of duration gap is a more accurate estimate 
of interest rate exposure than the previous one. The 
inclusion of the more realistic assumption on how unexpected 
rate changes occur across assets and liabilities reduces 
duration gap substantially as compared to the first 
analysis. In this analysis exposure arises from three 
sources:the difference in market values repriced during the 
year, the difference in the average time to repricing, and 
the difference in magnitude by which interest rates for an 
account change with respect to the others. The term (1-t)p 
combines the influence of these last two factors. The term 
(l-t)l5 represents the time period from repricing to the end 
of the year. If rates change, an asset will pay to the bank 
the repricing rate for (1-t) time. Analogously, a liability 
will have to pay the bank customer the repricing rate for 
(1-t). 

The proportionality factor p measures the magnitude of a 
particular rate change relative to the benchmark. Therefore, 
the magnitude of the term (1-t)p is an indication of how fast 
and by how much an asset or liability is repriced. 

15 Where t is expressed as a fraction of the year. 
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The relative responsiveness of each account's interest 
rate to rate movements in national markets is thus a very 
important factor in generating interest rate exposure at 
the bank level. 

In this study, the estimation of proportionality 
constants assumes that interest rates at the bank level 
adjust symmetrically to interest rate movements in national 
markets. Thus, proportionality constants must be considered 
only as the "average" historical relationship between bank 
monthly rates and monthly 90-day T-Bill rates. The actual 
exposure faced by the bank on April 30 is a function of 
the actual relationship between T-Bill rate changes and 
asset and liability rate changes occurring immediately 
after April 30. It is likely that this relationship will be 
different from the historical one. Table 8 shows the 
estimated historical proportionality constants together with 
the actual proportions calculated based on monthly rate 
changes during the month of May 1985. The third duration gap 
analysis uses these last constants. Tables 9 and 10 show the 
data needed to calculate duration gap. 

Surprisingly, duration gap is not only larger in 
absolute value but it has changed in sign. With a positive 
duration gap, annual net interest margin will be reduced 
when interest rates move down. The 90-day T-Bill rate 
decreased by 47 basis points in May. Thus, this measure 
of duration gap indicates that annual interest rate margin 
should have declined by (44,455,210 x -0.0047)=$208,939 in 
May. On the other hand, duration gap calculated using 
historical constants indicates that annual interest rate 
margin would have increased by (-8,691,337 x-0.0047)=$40,849. 
The annualized interest rate margin for May actually declined 
by $1,068,000 at the case bank. 

In comparing the predicted change in interest rate 
margins with the actual one, one must keep in mind that 
duration gap forecasts margin changes that are due only to 
interest rate changes. Margin changes related to portfolio 
changes are not considered by duration gap. 

In this study there is evidence that the discrepancy 
petween the estimated and the actual margin changes is due to 
a portfolio change involving fed funds sold. After correction 
for the effect of the change in portfolio, duration gap 
calculated usin~ the actual ex-post May constants yields 
a very accurate estimate of the actual change in interest 
rate margins in May. Exposure so calculated represents 
only 4.5% of the realized after-tax net income in 1984. 

so tar, duration gap has been used in this study as a 
descriptive measure of exposure. It can, however, also be 
used in the determination of the adjustment that the bank 
should make in order to change its exposure position. 
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Interest rate exposure can be eliminated by reducing 
duration gap to zero. If duration gap is positive, an $x 
amount of net market value of liabilities should be sold such 
that: 

$x = DGNII/(1-Dl)Pl 

where D1 is the duration of the liabilities as a proportion 
of the year and Pl is the proportionality constant of the 
liabilities with respect to the benchmark rate. 

The net market value of liabilities needed to reduce 
duration gap to zero is therefore directly proportional to 
the duration of the liabilities and inversely proportional to 
their rate responsiveness as measured by Pl· In other words, 
the longer the duration of the liabilities the larger will be 
the market value needed to reduce duration gap to zero 
provided rate responsiveness remains constant. Conversely, 
the smaller the rate responsiveness of the liabilities, the 
larger will be the market value needed to reduce duration gap 
to zero provided duration remains constant. 

Assume for example that the case study bank wants to 
immunize interest rate margins from changes in interest rates 
and that it has chosen to sell three month COs to do so. 
Assume also that rate responsiveness for COs as measured 
by Pl is equal to one. The market value of COs that the bank 
will need to sell in order to reduce duration gap to zero 
will be: 

MVCDs = $44,455,210/(l-0.25) 16 
= $59,273,613 

This result deserves some comment. We have already seen 
that the case bank does not face a substantial amount of 
exposure. However, reducing this small exposure to zero would 
require that the bank assume a cash position that represents 
15% of its total assets. The $59,273,613 could finance a new 
asset with cash flows beyond a year. Notice however, that as 
one tries to hedge net interest margins in the cash market 
one may push some asset and liability choices outside the 
9urrent gapping period, potentially exacerbating problems 
~ssociated with hedging net interest margins in future 
years. Furthermore, for the case study bank it is certainly 
not possible to sell extra liabilities that represent 15% of 
its current total assets. Thus, the conclusion is obvious: 
reducing even a small rate exposure in the cash market may 
involve taking positions that the bank is not able to 
take. 

16 Duration of the three month cos is 3 months which as 
a proportion of the year is 0.25. 
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The use of financial futures contracta would avoid the 
problems mentioned above. On the one hand, a net 
liability{asset} position can be achieved by simply taking a 
long(short) position in futures. on the other hand, takin~ a 
substantial position in futures would be rather inexpens1ve 
as compared to taking the same position in the cash markets. 
This is the reason why financial futures are one of the few 
alternatives that banks such as the study bank have in 
order to manage their interest rate exposure. 

IV. Summary 

Duration gap analysis is applied to a case study bank in 
o:r:der to measure interest rate exposure on April 30, 1985. 
The analysis is performed under two assumptions on how the 
whole canstellatio~ of interest rates for assets and 
liabilities unexpectedly changes. Duration gap correctly 
predicted the direction and magnitude of the change in net 
interest income for May, 1985. Duration gap analysis also 
shows that reducing even small amounts of interest rate 
exposure would require taking large cash positions, thus 
suggesting the use of financial futures as one of the few 
alternatives that community banks can use to adequately 
manage interest rate exposure. 

This study shows how interest rate exposure is strongly 
influenced by the different rates at which financial 
instruments adjust in local markets in response to interest 
rate movements in national markets. Results suggest that two 
identical banks (i.e., bank balance sheets) may face very 
different exposure if they operate in markets where interest 
rates adjust differently to rate movements in national 
markets. That is to say, e~~n local market may be somewhat 
unique. on the other hand, two different banks in the same 
market area, because of different balance sheets and mixes of 
assets and liabilities, likely, face different interest rate 
exposure as well. 

Another implication of the study is that the 
"proportionality constants" between national rates and local 
market rates are very unstable over time. Hence, the ex-ante 
expected exposure may be quite different than the actual 
exposure that resu 1 ts. Taking a position in financial futures 
based on wrong proportionality constants (historical or 
estimated relationship may be inadequate) could increase 
exposure rather decrease it. An intuitive feel for this risk 
may well be an important reason why rural banks have made 
little use of financial futures. 
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BACKGROUND - WHY ASSEI' /LIABILITY MANP..GEMENT? 

Like many industries, financial services are experiencing significant Change. 
No\o.here is this roore evident than in the 'lt.Orld of comnercial banking. Such was 
not always the case, b::Mever. For decades following the Great ~pression, 
banking in this country operated under a strict set of rules pranul.gated and 
enforced by a myriad of regulatory agencies. cne of the many lessons of the 
~pression was the identification of the irnp:>rtance of the banking system to 
the general well bein; of society and the need to limit the degree of risk 
assumed by the ccmnercial banks of this comtry. 

In return for a highly constrained regulatory environment, banks operated 
relatively free of cx:mpetition. 'nley were encouraged to create assets through 
lending activities by the abundance of Cheap dep:>si t rooney. Banks, by law, 
were not allO\\led to ,pay interest on demand deposits. In addition, the Federal 
Resetve acted as a lender of last resort to mercber ccmnercial banks Who in turn 
left a fraction of their deposits as reserves in the nation's central bank.. 

In the 35 years following the depths of the ~pression, interest rates 
remained relatively stable thus causing little variation in the :rrarket value of 
bank assets. 'nlis relatively attractive operating environment allowed 
carmercial banks to recruit highly capable, if not highly motivated, 
individuals to the industry. In the early 1950's, for example, Ga.ylord 
Freeman, a fanner Ol.ainnan of the the First National Bank of Ol.icago, wrote the 
following description of bank personnel policies. "Banks offer an opportmity 
to an e:lucated, personable, but uncourageous young man, for a pleasant, 
interesting, dignified life." Perhaps in a bit of foresight as to 'V.here the 
industry was heade:l, however, Freeman added. "Che of our major joos is to 
avoid the employment or advancement of such men." 

Today the w::>rld of cannercial banking is much different frc:m the era of the 
1950's and 60 • s. 'nle banking business of today is significantly less 
regulated, fiercely cc:mpetitive, and subject to sharp swings in interest rates. 

As a result of this transformation, carmercial bankers today are keenly aware 
of the sensitivity of their operating results to Changes in the overall 
business environment. With regard to interest rate variability, for example, 
this concern is demcnstrated in the insatiable appetite on the part of today' s 
bankers for controlling interest rate exposure through active asset/liability 
management. 

The Imp:>rtance of capital 

Essential to the business of banking is the need for capital. Unlike bygone 
eras, b:Jwever, the atP1asis today is on financial capital am not on ornate 
bank structures. Fran a financial standpoint bank capital serves three basic 
functions. 

• It protects creditors of the bank in case of bank failure. 
'nle degree of protection afforded bank creditors is an 
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important determinant in attracting borrowed funds at a 
reasonable cost. 

• It permits a bank to withstand occasional losses. 

• It enables banks to assume risk. 

Banks, in fulfilling a social purpose, intermediate funds from savers to 
oorrowers. In intermediating funds , banks do three things: 

• They attract funds. 

• They substitute their credit for that of the 
ultimate borrower (i.e., they make credit 
joogements and assume credit risks). 

• They assume same degree of interest rate risk 
because intermediation often implies maturity 
transformation - using short-term dep::~si ts to 
fund longer-term loans. 

The extent to v.hich banks e..xecute these functions efficently, banks can expect 
to be rewarded in the form of bank profits. 

At this p:>int sane distinctions need to be drawn between corrmercial banks and 
the activities of the Farm Credit System. Ccmnercial banks conduct their 
business so as to assume roth credit and interest rate risk. Credit risk is a 
necessary by-product of a loan portfolio While interest rate risk is a natural 
consequence of a maturity mismatch between assets and liabilities. The key 
distinction between commercial banks today and thirty years ago ~s that banks 
today manage both their credit and interest rate risk so as to maximize the 
return on bank capital. 

The Nature of B:l.nking Risks 

Ccmnercial banking today is a much riskier prop:>sition than was the case just 
fifteen years ago. M::>st large currmercial banks now operate with asset to equity 
ratios of 20:1 or a third again as high as in 1970. The attraction of running 
a more highly leveraged bank operation is the relativley high return an capital 
that can be achieved. 

In addition to a rrore highly le··:::raged capital position, the loan portfolios of 
cannercial banks today evidence a generally l01t1er credit quality than was the 
case fifteen years ago. Banks today actively manage a mismatch in the average 
maturities of assets versus liabilities so as to earn profits from outguessing 
movements in interest rates. 

The developnent of a rrore risk-oriented approach to the management of 
cannercial banks has not rJCCurre:l in a vacuum. The rating agencies, for 
example, have consistently viewed these developnents as being detrimental to 
the repayment of debt service by ccmnercial banks. As a result, ccmnercial 
banks have been downgraded to the point Where only one bank holding company, 
J.P. r.brgan & Canpany, still retains an Aaa-rating. The l01t1ering of the 
overall credit quality of the loan portfolio has been offset, to some extent, 
by the conscious effort on the part of bank management to develop non loan 
related business. Tbday the loan-to-asset ratio of all u.s. aornmercial banks 
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stands at 57 percent. 

Lastly, commercial banks in their attempt to outguess interest rates have 
identified analytical tools to help manage the asset/liability mismatch. 
These tools collectively form the basis of modern asset/liability management. 

The Nature of Fann Credit System Risks 

capital is 00 less irnp::)rtant to the functioning of the Farm Credit System. In 
today's environment of increased competition it is critical that the FCS manage 
itself so as to maximize its return on capital. In considering this challenge, 
however, the management of the FCS necessarily operates in a slightly different 
environment frcrn ccmnercial banks • 

The ECS is essentialy a loan machine. The system exhibits a loan-to-asset 
ratio of 96 percent. In addition, these loans represent an exJ:X>sure to one 
industry, agriculture. 'Ihe inherent business of the ECS is therefore a risky 
one. The FCS carries a significantly higher degree of credit risk relative to 
ccmnercial banks of equal size. The System has been long aware of this 
exrx>sure and has managed itself in a manner consistent with this reality. The 
ECS has : ( 1) maintained a relatively unleveraged capital r:x:>si tion and ( 2) 
attempted to keep its maturity mismatch of assets to liabilities at a 
rnini.mum and (3) avoided supplying its creditors with liquidity by eschewing 
der:x:>sit-like liabilities. 'Ihe objective of these operatirq rules has been 
to ensure the maintenance of a sufficient volume of capital so as to allow the 
FCS to pursue its social mission as a dependable source of borrowed capital to 
farmers and ranchers. 

The willingness of ccmnercial bank management to assume sane exp::>sure to 
interest rate risk within well defined limits is in part explained by the 
significant increase in interest rate volatility witnessed since the mid-1960s 
(Table 1). 

Standard Deviation 
Interest Pate on 3-m:Xlth 
Treasury Bills 

Table 1 
Interest Rate Volatility 

1946-1965 

1.08 

1966-1985 

2.92 

Interest rate variability includes both positive and negative implications for 
ccmnercial bank operations. It is both a source of additional profits 
(outguesiiB the market) and a threat to bank capital. The current attitude 
am:::ng carnnercial bankers is that sane interest rate risk is desirable; too rruch 
can put you out of business. 

'Ihe Farm Credit System by virtue of its heavy loan exp::>sure has always tended 
to avoid interest rate risk. Adherence to prescribed debt maturity guidelines 
has funned the backbone of this approach. By limiting the maturity structure 
of its liabilities a Fann Credit bank has been implicitly assigning a 
relatively tight range of outccmes to the average life of its liabilities. A 
view of the average life of System liabilities across bank groups suggests 
~ver, that this approach has been more than simply mechanical. (Table 2) 
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Table 2 
Average Life of FCS Liabilities 

by Bank Group (in years) 

1970 1977 

Federal land Banks 2.4 4.3 

Federal Intennediate Credit Bai'.ks .6 1.5 

Banks for Cooperatives .4 1.7 

1984 

3.2 

1.0 

1.4 

Within the FCS, the average life of bank liabilities tends to confonn to sane 
simple notions concernin:J bank assets. 'Ihe Land Banks have the longest average 
life, While the Credit Banks have the shortest. Since 1970, the average life 
of the liabilities has varie:l for each bank group. In the absence of rrore 
information about the assets, it appears that the debt managers of the R:S have 
respondErl over the years to changes in the business environment. 

Part of the reason for the relatively short average lives of FCS liabilities 
today canpare:l to 19Tt is the neErl to respond to borrower nee:ls. Systen 
bo~s, when confronted with the relatively high interest rates of the last 
five years, have sought shorter-tenn loans. This is particularlv true of the 
bo~s of the Banks for Cboperatives. While it appears that the debt 
maturity guidelines have pennitte:l sane response on the part of bank 
liabilities to this change in the environment, one cannot be sure that the 
guidelines do enough. 'Ihe need to deliver a wider assortment of rrore canplex 
loan products, for example, will likely test the flexibility of the current 
debt maturity guidelines. Ccmplex rep3.yment plans such as leverage:l lease 
loans necessitate the additional emplcyment of more sofhl.sticated approaches to 
liability managanent if the dual nee:ls of insulating bank capital fran interest 
rate risk while minimizing interest expense are to be met. 
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II. '!HE cosr OF RUNNING A MISMATCH 

'Ihe heightened degree of interest rate volatility dennnstrate::l in the previous 
chapter has caused a significant transformation in the operating philosophies 
of commercial bank management. Back When interest rates were relatively stable 
the management of comnercial banks generaly adopted a passive approach with 
respect to the management of assets and liabilities. Commercial banks stood 
ready to accept low cost deposits and to make those loans required by its 
custaners. A key objective in those days was to make the loans as nearly 
identical as possible. Ccmnercial loans were made on a floating-rate basis 
tied to the pr:i.ne rate. COnsumer loans were usually made on a fixed-rate 
basis. As the econcmy grew roth the assets and liabilities of the bank rose in 
tandem. Many large rroney center banks habitually rorrowed fur..ds in the rroney 
market on a day-to-day basis While most smaller banks lent excess funds or 
enlarged their portfolios of high grade investment securities. 

VOlatile interest rates had a jarring effect on this rather sc:mnolent state of 
affairs. 'Ihe passive approach to asset/liability management was challenged in 
t.....o .....ays: 

• 'Ihe market value of any fixed-rate loan I'OC>Ves 
inversely with interest rates. 

• As interest rates rose, deposits paying little or 
no interest began to leave the bank (disintennediation). 

Bankers caught in these circunstances found themselves 1:orrowing funds from the 
money market at significantly higher interest rates than the deposits they were 
replacing. COstly l::orrowed funds were needed to support an asset portfolio of 
declinin;J market value. 'Ihe inverse relationship between the market value of 
fixed-rate loans and interest rates and the positive relationship between 
interest rates and bank interest expense played havoc with the financial 
operating results of many financial intermediaries. 

'!he "cost" of running a mismatch can perhaps best be illustrated by exanu.ru.ng 
one particular financial interme::liary, the Federal National tvbrtgage 
Association (Fannie Ma.e). 

Fannie Ma.e is often referre::l to as the country's largest savings and loan 
association. Although it does not accept derosits, sane 95 percent of its 
loanable funds came from the money and capital markets. On the asset side 
Fannie Ma.e holds a large portfolio of long-dated fixed-rate rrortgage 
instruments. In the past few years Fannie M3.e has paid dearly for its large 
exposure to long-dated fixed-rate assets supported by relatively short-date:l 
liabilities. '!he end result has been a serious deterioration in Fannie Ma.e' s 
net .....orth position illustrated by a record of negative earnings in three out of 
the last four years. 

The recent history of Fannie Ma.e offers sane interesting insights into the 
effect of misma.tches on operating results. In the period 1975-1977, Fannie Mae 
ran a relativley small mismatch of l. 75 years in the average life of its assets 
(6.0 years) versus the average life of its liabilities (4.25 years). 
Subsequently, Fannie M3.e added a large volume of mortgages and funded them with 
relatively soort-tem debt. As a result, the average life of the assets in 
1981 stood at 14.6 years While that of the liabilities fell to 2.6 years. 
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The resulting mismatch of 12 years had serious consequences for Fannie Mae • s 
operatin:J results. In the 1975-1977 perio:i, When interest rates were 
relatively low, Fannie Mae enjoyed a p:>sitive net interest margin of 51 basis 
points. With the subsequent increase in interest rates, Fannie Mae saw its net 
interest margin decline to a negative 157 basis points in 1981. In the 1975-
1977 period Fannie Mae averaged $2.32 in earnin:Js per share each year. In 
1981, Fannie Mae lost $3. 22 per share. 

Although the results ~uld have been much different if interest rates had 
fallen from 1978 through 1981 the fact remains that pursuing a large maturity 
mismatch between assets arrl liabilities oolds the operatil'l3' results of any 
financial institution hostage to changes in interest rates. 
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III. EFF:E)2TING ASSEI'/LIABTI..ITY MANAGEMENT (PARI' I) 

In a deregulated environment for financial services, liability managers need to 
concern themselves with the cost of funds rather than their availability. en 
the asset side, however, increased competition tends to limit the availability 
of those assets which will return an amount sufficient to cover costs and 
provide an adequate profit. Banks that find themselves in a :rrore canpetitive 
environment soon learn that the availability of attractive assets drives the 
decision to add more liabilities. 

The type of liability needed to support a given asset depends critically on the 
Characteristics of that asset. An essential element in asset/liability 
management is the need to develop an understanding of the asset ,FX)rtfolio. 

The most important single parameter of an asset in selecting an appropriate 
offsetting liability is the effective tenn to maturity. For fixed-rate assets 
the effective tenn to maturity coincides with the naninal tenn under the 
assumption that the rorrower must ccrnpensate the bank for any foregone income 
in the case of prepayment. 

For floating-rate assets the effective tenn to ffi3.turity refers to the time 
period bet'W'een the loan repricin_:r dates and not to the naninal tenn of the loan 
facility. A five-year loan repriced every six mcnths according to a fonnula 
based on a specific market rate (e.g., the six-rronth LIBOR rate) has an 
effective tenn to maturity of six rronths. The appropriate offsetting liability 
to this asset v.culd be a five-year floating-rate liability reprice:l every six 
rncnths. Another funding al tern.ati ve v.culd be the rollover of a six-rconth 
instrument. A cammon feature of floating-rate instruments repriced at specific 
intervals is the rorrower • s right of prepayment on the repricing date. 
Offsetting five-year floating-rate facilities ensure that the initial spread to 
the bank is maintained throughout the life of the loan. 

Unfortunately, the straightforward calculation of an effective tenn to maturity 
is inappropriate in the case of variable-rate loans priced off an average cost 
of funds. The validity of using the time interval between repricing dates as 
the effective tenn to maturity is predicated on the repricing being done on the 
basis of a market detennined opportunity cost of funds. An average cost of 
funds does not reflect true opportunity cost. An average cost of funds is 
unique to a particular pool of liabilities and in all likelih:x:d will not 
reflect the alternatives available in the marketplace. The ability to change 
an average cost based lendin_:r rate every day, therefore, is not relevant to 
determining the effective term to maturity. 

'lhe effective tenn to maturity for a floating-rate loan tied to an average cost 
of funds index is indeterminate. Many factors influence roth the setting 
of a base lending rate by a bank and the decision to prepay on the part of a 
rorrower. In dealing with loans based on the prime rate, for example, 
carmercial banks have been forced to adopt ex }?:)St measures for identifyin_:r the 
effective term to ffi3.turity. Many ccmnercial banks assume, for example, that 
prime-rate-based loans are outstandin_:r for a period averagin_:r three rcont.."lls. As 
a result, many banks fund their prime-based loan portfolio with three-rronth 
certificates of deposit. 

'lhe challenge facing a lender with a floating-rate loan portfolio priced off an 
average cost of funds is to identify the best means of funding wi. thout the 
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benef1.t of an explicit effective term to maturity. By constantly rnorutoring 
the rolloff exper1.ence of the asset portfolio, however, a lender can eventually 
1.dentify systernat1.c behavior \<kuch can be useful in the selection of an 
appropriate fund1.ng instrument. 
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IV. EFF'ECriNG ASSET/LIABILITY MANAGEM:ENI' (PART II) 

There are four basic techniques through Which asset/liability management is 
effected. These techniques include 1) match-funding, 2) average life, 3) gap 
management and 4) duration. Application of asset/liability management ranges 
fran the time-honored method of matched-funding to methods employing duration. 
utilizatioo of these concepts does ensure that the objectives set forth by bank 
management are met. Appropriate judgements on the degree of risk-taking and 
the impact of canpetitien are :i.n:q;x:)rtant :in the decision-makin:J process. 

Match-funding 

Match-funding assets effectively eliminates all interest rate exposure. 
Basically, an asset is funded with a liability that has similarly timed cash 
flows . 'lbe pricing of the asset includes a fixed spread over the cost of 
the liability. Therefore, once this spread is locked in, the intennediary can 
predict net interest incane fran the loan. Aside fran the lack of interest 
rate risk, another advantage of match-funding is that the structure of the 
assets drives the Choice of liability. 

'Ihe primary difficulty with this "dedication" of cash flO"ws arises fran its 
inflexible nature. Match-funding often restricts the liability manager in his 
choice of funding instrument. 'nl.e resulting limits to flexibility can prove 
costly in an envirornnent highly solicitous of investor needs. A slight 
mismatch developed in the interest of satisfying investor preferences may well 
result in a samWhat larger operating spread. 

Average Life 

An alternative to match-funding "--uld be to fund off the average life of the 
asset portfolio. 'Ihis methc:xl v.ould approximate the results of dollar-for
dollar match-funding if tw::> conditions are met. 'Ihe first is that the lending 
program is an ongoing concern. The second is that the liabilities and the 
assets have similar repricing dates and essentially float in tandem. Interest 
rate risk is held to acceptable levels particularly \\hen the loans are of short 
maturity. 'lhe "pool" concept still :implies that interest rate risk is 
transferred to the 'borrower. 

Gap Management 

The tools of gap management were developed to better assess the interest rate 
exposure on a group of assets or liabilities. All balance sheet items are 
categorized according to the degree of interest rate sensitivity implicit in 
each. Gap management is more useful for assets and liabilities \\hich have a 
relatively short repricing period and a final maturity of one or two years. 
Gap management tools give bank management meaningful infonnation about the 
nature of their business. rata en the canposi tion of assets and the structure 
of liabilities is useful as a foundation to more sophisticated analytic 
techniques. Action based en gap management infonnation allows for the 
systematic appraisal of the bank•s financial results. 
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Duration 

Duration provides portfolio managers with a powerful approach to asset/ 
liability management. Assets that are dollar-for-dollar "match-funded" with 
specifLc liabilities are perfectly immunized against interest rate risk. Each 
cash outflow has a corresponding cash inflow with a fixed spread to provide for 
operating costs and profit. Portfolio immunization can be accomplished using 
duration instead of a dollar-for-dollar "match" and for greater financial 
gain. Each series of cash flows v.hich are received and paid by a bank are 
weigh too by maturity and discounted at current levels of interest rates . 'Ihe 
resulting single number for each series describes the average maturity of the 
cash flow pattern relative to the time value of rroney. The duration of the 
assets can either be matched with the duration of liabilities, or deliberately 
mis-matched for potential gain. 

D..lration can be viev.ed as the term to maturity of a zero coupon bond. A series 
of cash flows is SllTlply a portfoli.J of zero coupons. kl. investor \oklO has a 
choice between a 10-year coupon bond with a 6-year duration and a zero coupon 
b::md with a final maturity of 6 years should be ind~fferent. 'Ihis is called 
zero coupon equivalency. Eoth securities have the same degree of nrice risk, 
at least initially. 

An application of duration to asset/liability management may be useful. kl. 
amortizing debt security 'Was sold in late 1982 to fund the debt portion of a 
leveraged lease. 'Ihe final maturity was 15 years with an average llfe of 10 
years and a duration of 6 years. An alternative funding program could have 
been utilized using bullet maturity liabilities in order to achieve an 
offsetting duration of 6 years. At that time a 15-year bullet maturity with a 
duration of 7. 5 years had recently been issued. A synthetic liability could 
have been constructed with 78 percent of the loan funded by the 15-year bullet 
maturity and the remainder with 6-nonth bonds. Benefits 'W:luld have been 
realized through a lower spread an the mix of bullet maturities (25 b.p.) 
canpa.red to the amortizing liabilities that were actually used (50 b.p.). 

Funding with an amortizing debt c:er' .:ity 'Which tnore closely matches the cash 
flows of the asset is more appropriate for institutions Which only infrequently 
fund assets with such longer maturities. Duration is rrore useful with active 
:r:ortfolios on both sides of the balance sheet. 

D.lration is the rrost accurate portfo.Lio management tcol because each cash flow 
is "M:!ighted with its maturity and discom.ted at the current level of interest 
rates. Like present values, durations can be sumne:l across series of cash 
flows . '!he nurriber that results fran the extensive calculations can be 
directly compared with the durations of other cash flow series for estimating 
price risk and interest rate sensitivity. Chce again, continuous rronitoring of 
eadh portfolio's durat~an relative to expected changes in interest rates is the 
task of asset/liability managanent. When used in conjmction with gap 
management or other concepts of average life, the precision duration offers may 
make it the rrost imp::>rtant tcol of asset/liability management. }breover, the 
ability to more adequately assess risk should allow the bank to recoup 
additional revenues fran the cash flow stream over and above the simple 
operatin;J spread applieil to the pric~ of the assets. 



EVALUATION OF ALTE&'\'ATIVE LOAN VOLlJHE FORECASTING HODELS FOR THE 
FEDERAL INTERMEDIATE CREDIT BANK OF ST. LOl'IS 

Kim Harris, William McD. Herr and Dominique ~jinkeu 

There is a keen interest in and resource commitment to generating 
forecasts of agricultural time series, particularly prices (e.g., Bessler 
and Brandt; Brandt and Bessler; Harris and Leuthold; Just and 
Rausser; Kulshreshtha ~ al.). Many business forecasters use simple 
extrapolative models, while academic forecasters seem to prefer 
statistical forecasting techniques, such as econometric or time series 
analysis. The demand for agricultural forecasts does not solely lie in 
the realm of agricultural commodity prices, however. For instance, being 
able to predict future levels of debt can be useful to institutions 
involved in providing credit to farmers and agribusi-
nesses. One such institution is the St. Louis Federal Intermediate 
Credit Bank (Bank). The Bank serves the Farm Credit System's Sixth 
District, which is comprised of Illinois, Missouri and Arkansas. 

This study examines the performance of forecasting models used to 
forecast Sixth District change in outstanding non-real estate loan volume 
relative to a model currently used by the Bank. Models are chosen for 
their simplicity and economy. This approach is taken because efforts to 
improve the accuracy of forecasts with more sophisticated, expensive 
models has not been shown to produce forecasts that are superior to 
simpler models (e.g., Brandt and Bessler, Farmbank Research Service, 
Harris and Leuthold). Therefore, three forecasting techniques are 
examined: two individual methods--single equation econometric and 
univariate Box-Jenkins analysis--and a composite forecast approach. 

A survey conducted by Farmbank Research Service (FRS) to ascertain 
the specific needs of Bank officers for projections of loan volume 
indicated that most Bank personnel would benefit from predictions of 
monthly loan volume over at least a 12 month planning horizon. There was 
a revealed need for point forecasts and forecasts of turning points and 
trend. Given these user needs, forecast performance is judged by 
comparing predicted to actual monthly change in outstanding loan volume 
using the following criteria: absolute and average absolute error, mean 
square percentage error (MSPE), and a measure of directional accuracy, 
turning point and trend prediction. 

The authors are, respectively, Assistant Professor and Professor, 
Department of Agribusiness Economics, Southern Illinois University, 
Carbondale, and Graduate Student, Department of Economics, who was 
partially supported by the Agency for International Development and the 
Government of the Republic of Cameroon. The authors wish to thank Ken 
Obrecht and Lois Smith for their assistance in data collection and 
specification of the FICB's forecasting model. This research was made 
possible by a grant from the Federal Intermediate Credit Bank of St. 
Louis. Senior authorship is not assigned. 
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Forecasting regional loan volume outstanding has received little 
attention, although econometric analysis of the U.S. demand for farm 
loans has been done by several agricultural economists (Herr, 1967 and 
1975, Njinkeu, Lins). In the literature reviewed, only a study conducted 
by FRS for the St. Louis Federal Intermediate Credit Bank analyzed 
alternative regional loan volume forecasting models; that research 
examined three techniques for forecasting monthly loan volume in the 
Sixth District: uni- and multivariate auto-regressive integrated moving 
average (ARIMA and MARl~~. respectively) and an averaging technique. 
Regression methods were not analyzed. Statistics used to measure 
forecast performance were average absolute error, variance of forecast 
and incorrect turning point accuracy. The model that exhibited the best 
ability to project gross Bank loans outstanding for monthly intervals was 
an averaging model, which calculated average changes in loan volume over 
time. The averaging model also exceeded uni-and multivariate ARIMA 
models in turning point tracking. A conclusion drawn from the study was 
that a series of foreca3ts averaged together over time produced a 
combined forecast which was su~erior, in terms of accuracy and stability, 
to any one forecast by itself. 

Forecasting Techniques 

Econometric 

Equations 1 and 2 are loan volume dependent, monthly demand models. 2 
Equation 1 is a serially corrected regression equation with current 
observations. Using generalized least squares (GLS) regression over the 
84-month period from January, 1976 (7601) through December, 1982 (8212), 
results are: 

LVO -48.24 -.32CR -.009FLB +85.71FCR t 
( -1. 77) ** (-2.40)~ (-2.80)*t (5.54)* t 

-30.93JAN -5 .40F::: i +37.58MAR +39.89APR 
(-2.73)*t (-.520)t (3.57)*t (3.65)*t (1) 

+47.34MAY +74.85JUN +58.25JUL +51.48AUG 
(4.27)*t (6.87)* t (5.37)*t (4.64)*t 

+40.41SEP 
(3.75)*t 

-24.650CT 
(-1.87) **t 

-43.74NOV 
(-4.2l)*t 

*significant at the 5 percent level 

**significant a' the 10 percent level 
.... 
'-where R = .89, F = 32.42 and Durbin Watson= 1.97. LVO is the monthly 

change in loan volume outstanding and is measured in millions of dollars 
(nominal). Its value is the difference in loans outstanding at the end 
of any month and the corresponding value at the beginning of that month. 
The regressor set is comprised of cash receipts from farm marketings in 
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the Sixth District, CR, refinancings from the Sixth District Federal Land 
Bank, FLB, the cost of funds obtained from Sixth District commercial 
banks relative to the cost of funds from the Sixth District FICB, FCR, 
and monthly seasonal dummy variables, JAN ..• NOV. CR and FLB are 
expressed in millions of dollars and their hypothesized sign is negative. 
FCR is given by the ratio of the average monthly commercial bank prime 
interest rate for the Sixth District to the average monthly interest rate 
charged by the Sixth District FICB. Relative cost of funds and change in 
loan outstandings are hypothesized to be positively related. The 
introduction of a time component is explained by the seasonality that 
dominates Sixth District farming activities. It is hypothesized that a 
dummy variable's coefficient is negative during harvest and immediately 
thereafter; farmers traditionally pay their debt at this time, thus loan 
outstandings decrease. The t-values in parentheses indicate that the 
relationships of the explanatory variables to change in loan volume 
outstanding are reliable at the five or ten percent significance level 
except for the February dummy variable. Signs are as expected. Data 
used (throughout the research) were provided by the Economic Research 
Service (USDA) and Sixth District FICB. 

Equation 2 is a serially corrected regression equation that 
expresses monthly change in loan volume outstanding as a function of the 
monthly dummy variables only. Again, the period of fit is January, 1976 
through December, 1982. Using a GLS estimator, the estimated model is: 

LVOt 1 .94 -43.39JANt -11.85FEB +29.37MAR 
(.22) (-4.79)* (-1.09)t (2.53)*t 

33.15APRt +36.50MAYt +49.57JUNt +34.74JUL (2) 
(2.77)* (3.01)* (4.07)* (2.87)*t 

31.55AUG +17.22SEP -58.330CT -65.34NOV . 
(2.64)*t (1.49) t (-5.47)*t c-7.sz}* 

*significant at the 5 percent level 

R2 = .75, F = 13.65 and DW = 2.01. T-values indicate that all 
coefficient values are significant at the five percent level except 
February and September. Signs are as anticipated. 

ARIMA 

An alternative forecasting technique is Box-Jenkins univariate time 
series analysis. It takes into account past behavior of the time series 
and current and past errors. 

Using the methods of Box and Jenkins, the following purely 
autoregressive ARIMA model (i.e.,~~= 0) was specified for monthly 
change in loan volume outstanding: 

(l + .30B13)(l-B)(l-B12)LVO 
(-2.15) t 

(3) 
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where B is the backward operator (BiLVO = LVO .) and a is a random 
disturbance. The model was estimated o~er thetp~riod 7651 to 8212. The 
chi-square statistic associated with the estimated residuals was under 
the critical value at the five percent level of significance as is the 
t-ratio associated with the autoregressive component. 

Composite Xodel 

Forecasters and managers often want to determine which particular 
prediction method or model is best in terms of selected performance 
criteria. In this regard one model may be chosen and the others 
discarded. Very often the discarded models contain information not 
included in the "best" forecast model. Bates and Granger have suggested 
that a composite method is preferred where forecasts given by several 
individual models or techniques are combined. Researchers (Bessler and 
Brandt), using empirical data, have demonstrated that composite forecasts 
are likely to outperfor .. 1 forecasts from individual models. 

In this study, a composite forecasting approach that combines the 
forecasts of the individual models described above is considered: 
equally weighted econometric and ARIMA forecasts are combined to predict 
monthly change in loan volume outstanding. Equal weights are chosen 
because no information is available on the historical performance of each 
individual model. 

Projections of Loan Volume by FICB 

An averaging model is currently used by the FICB to forecast monthly 
loan volume; its predictive ability is compared to the forecast 
performance of the models mentioned above. 

FICB Averaging Model 

This model uses an historic:: data series of the average historical 
percentage change in loans outstanding for monthly data from 1973 to the 
current month to project monthly loans outstanding. Forecasts are 
generated in the following manner. A 12-month ahead forecast is made 
each month; that is, each month a forecast is made for end-of-month loan 
volume outstanding for each of th~ next 12 months. By multiplying the 
historical average percentage change in loans outstanding between the 
prior month and the forecast month times the prior month's loans 
outstanding and adding this value to the prior month's actual loans 
outstanding, the first-month forecast is determined. The two-to-12-month 
ahead forecasts are generated in a similar manner. All calculations are 
based on end-of-man. ~1 values. 

Forecast Results and Evaluation 

After initially estimating and examining the statistical fit of each 
alternative forecasting model, forecasts for Sixth District loans 
outstanding are generated. Then, performance measures of each model's 
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forecasting ability are computed and compared among forecast models. 
Actually, equations 1, 2 and 3 predict monthly change in loans 
outstanding; monthly change is added to or subtracted from the preceding 
month's volume of loans outstanding to yield a forecast of end-of-month 
loans outstanding. In total, a dozen 12-month ahead ex post forecasts 
are generated by each model. Therefore, the particular performance 
measures used here indicate how well each model predicts over a period of 
23 months: January 1983 through November 1984. 

The first 12-month ahead ex post forecast sequence covers the time 
period 8301-8312. Upon addition of new monthly data, each forecasting 
model is reestimated and a new, updated 12-month ahead forecast series is 
generated. As new monthly data are added, oldest monthly data are 
dropped. In this manner, the number of months a model is estimated over 
remains constant. Therefore, the second 12-month ahead ex post forecast 
sequence (8302-8401) results from models that are estimated over the 
84-month period 7602-8301. Similar procedures are followed until the 
last 12-month forecast series (8312-8411) is made. Econometric models 
are respecified and the ARIMA3model is reidentified each time a new 
forecast series is generated. 

Forecast results reported as percent difference between actual and 
forecasted values and associated summary statistics for Sixth District 
FICB loans outstanding are presented in tables 1-6. Actual and 
forecasted loan volumes outstanding are reported in tables 1A-6A (see 
Appendix). Loan volumes are end of month values and are expressed in 
nominal dollars. 

MSPE comparisons among models for each 12-month ahead forecast do 
not give a clear picture of model performance. Therefore, to facilitate 
comparisons, average MSPEs are computed for all forecast models. These 
results indicate that the composite models perform equally well and best 
over the entire range of forecast intervals. The DUM model performs 
third best, while the ECON, ARIMA, and AVG models perform fourth, fifth, 
and last, respectively. 

Examination of average absolute errors in tables 1-6 indicate that 
the Bank's AVG model is the only model that exhibits increasing forecast 
error over the entire 12-month ahead forecast horizon. The AVG model's 
projections are on average accurate to within 7.1 percent six months out 
and 10.5 percent a year out. Three of the five alternative models--DUM, 
DUM-ARI}~ and ECON-ARIMA--show an average absolute error 12-months ahead 
that is no greater than, if not less than, the one-month ahead average 
absolute error. At no time do the two econometric and two composite 
models have an average absolute error greater than four percent. 

Table 7 summarizes forecasting performance with respect to 
directional accuracy; that is, the ability of the forecast models to 
anticipate turning points and trends. A turning point (change in 
direction) occurs if actual loan volume increases one month, then 
decreases the next (a peak) or if actual loan volume decreases one month, 
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then increases the next (a trough). Loan volume increases two 
consecutive months or more indicate an uptrend, while decreases two 
consecutive months or more signal a downtrend. 

Each forecast model's turning point and trend accuracy is determined 
for each 12-month ahead forecast. To aid comparison among models, total 
correct and incorrect turn forecasts and correct and incorrect trend 
forecasts are computed for each model and then forecast performance is 
reported as total correct (correct turn and trend forecast) as a 
percentage of total correct plus total incorrect £correct turn and trend 
forecast plus incorrect turn and trend forecast). Consequently, at a 
maximum, correct turn and trend movement can be forecast 11 times within 
a 12-month ahead forecast interval or 132 times over all 12 12-month 
ahead forecast sequences. 

Examination of table 7 reveals that the AVG model predicts turning 
points and trends exceptionally well and substantially better than all 
other models. The DUM, ECON-ARIMA composite, and ECON models perform 
nearly equal, while the DUM-ARIMA composite and ARIMA models are the 
poorest predictors. These latter five models are able to correctly 
predict 47 to 60 percent of all turning points and trends compared to 99 
percent correct prediciton for the AVG model. 

Summary and Conclusions 

The conclusions that follow are specific to the data used, the 
models examined, and the time period studied. Therefore, generalization 
of the conclusions to other data, models, time periods, and forecast 
horizons is cautioned. The purpose of the study was to compare the 
performance of various models for forecasting Sixth District FICB loan 
volume outstanding, in particular, to compare the performance of an 
averaging (AVG) model used by Bank personnel to forecast monthly loan 
volume to the predictive ability of two econometric models, an ARIMA 
model, and two composite models. 

With respect to average MSPEs and average absolute errors, the dummy 
(DUM) model and both composite models (ECON-ARIMA and DUM-ARIMA) 
outperformed the other forecast models. Of these three, both composite 
models were slightly better predictors than the DUM model when 
comparisons were only based on average MSPEs. When individual MSPEs and 
average absolute errors were examined, the DUM-ARIMA composite model 
slightly outperformed the ECON-ARIMA model. The FICB's AVG model 
performed the poorest under all comparisons. 

The models that showed the lowest MSPEs did not necessarily predict 
directional accuracy best. The AVG model substantially outperformed all 
other forecast models with respect to turning points and trends. Among 
the other models, no model clearly stood out as second best. 
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In conclusion, the results suggest the following recommendations. 
For predictive accuracy, the DL~ model or either composite model would be 
preferred to the AVG model currently used by the Bank. The DUM and 
DUM-ARI~~ models are preferred to the ECON-ARIMA model because the latter 
requires that the forecaster first forecast current exogenous variable 
values before predicting the dependent variable. Such a procedure is 
likely to increase forecast error. The DUM-ARI~~ composite model and DUM 
model avoid this ex ante criticism since neither model contains 
structural variables. Consequently, the two former models are likely to 
outperform the latter over an ex ante time frame. The structural 
econometric (ECON) model's value may lie in its ability to aid Bank 
personnel whose task is to anticipate how changes in structural variables 
would affect loan volume outstanding. 

The choice between the DUM model or DL~l-ARI}~ composite model is a 
moot point. The models compare favorably when their summary statistics 
are evaluated. Model selection may come do\vn to the amount of resources 
the Bank wants to commit to generating point forecasts; the DUM model is 
simpler and less costly and time consuming, but the DUM-ARI}ffi model may 
hold a slight edge in forecast performance. 

When turning point and trend accuracy is desired, as it might be for 
strategic planning purposes, model choice is clear. The AVG model is 
far superior to all other models evaluated. The fact that the AVG model 
did not show the lowest MSPEs and average absolute errors, and for that 
matter, exhibited the poorest summary statistics among the models 
evaluated, suggests that Bank personnel may want to use the DUM model or the 
DUM-ARI}ffi composite model to forecast monthly loan volume outstanding and 
use the AVG model to predict turning points and trends. 

Further research might involve exploring several forecasting 
alternatives not evaluated here. One possibility is to experiment with 
combining forecasts made for the same month but that were generated at 
different times. Another alternative to explore is combining the AVG and 
DUM model forecasts and the AVG, DUM, and ARI}1A model predictions. These 
composite model forecasts could then be compared to models evaluated in 
this study. The Sixth District FICB recently began forecasting monthly 
loan volume outstanding with a model that uses the average historical 
percentage change in loans outstanding from 1982 to the current month. 
When more forecasts become available from this model, one might want to 
compare the forecast performance of this model to the AVG model evaluated 
in this study which uses average historical percentages change in loans 
outstanding from 1973 to the current period to project monthly loans 
outstanding. The more current model might more adequately reflect the 
slow down in loan volume growth that began in mid- 1982. 

A final comment: Due to the economic crisis agriculture currently 
is going through, and the structural changes occurring at the farm level 
and within the organization and operation of the Sixth District FICB in 
response to the farm crisis, it is plausible that the performance of the 
models examined in this study may be better or worse at another point in 
time. 
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NOTES 

1An example of a combined forecast as defined by FRS is the following: 
Suppose a forecast made in July, 1984, predicts that loan volume will be $1.1 
billion on January 1, 1985, while another forecast produced in October 
predicts January loan volume will be $900 million. The combined forecast for 
January 1, 1985, would be $1 billion. 

2A study by Njinkeu evaluated the statistical and forecasting properties 
of 10 analytical models--one ARIMA and nine econometric--in order to determine 
which models were best with respect to predictive ability. Equations 1, 2 and 
3 are drawn from his research. Model 1 (Equation 1) exhibited the lowest 
forecast error and had the second lowest number of turning point errors over 
the time period analyzed. Model 2 (Equation 2) is included here because it 
was the only econometric model analyzed that was capable of generating ex ante 
forecasts without the need to first forecast current exogenous variable values 
before predicting the dependent variable--an important consideration for any 
ser~ous forecaster constrained by t~me and funds. Although it did not perform 
best based on forecast accuracy and abil~ty to predict turning points, model 2 
did exhibit acceptable stat~stical properties. 

3 Space limitations prohibit reporting the estimated updated models; the 
coefficient values of the econometric models differed only slightly from those 
reported in equations 15and 2. A frequi~tly used updated ARIMA model was of 
the form (1 + ¢1B + ¢5B) (1- B)(l- B )LVOt =at. 

4 A correct turn forecast occurs when forecasted and actual loan volume 
increases one month, then decreases the next or decreases one month, then 
increases the next. A correct trend forecast is made when forecasted and 
actual loan volume move in the same direction two months in a row. Each 
observed turn and trend in loan volume that is correctly forecast adds an 
increment to total correct. An incorrect turn forecast occurs when forecasted 
loan volume indicates a peak or trough, while actual loan volume shows no 
turn. An incorrect turn forecast may also occur when forecasted loan volume 
indicates a peak turn, while actual lus.1 volume shows a trough, and vise 
versa, when forecasted loan volume indicates a trough when in fact actual loan 
volume peaks. An incorrect trend forecast occurs when forecasted directional 
movement of loan volume is opposite the actual direction of trend. Each 
incorrectly forecast turn and trend in lo~n volume adds an increment to total 
incorrect. 
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Table 1. Summary ofaStatistics for Monthly Forecasts of Sixth District FICB Outstanding Non-Real Estate Loan Volume by 
ECON Model 

c Average 
Time Horizon Month Forecast Begins (1983) Absolute 

(Months Ahead)b JAN FEB MAR APR MAY JUN JUL AUG SEP O~T NOV DEC Errore 
--percent difference between actual and forecasted values --

1 .091 .044 .010 -.007 -.014 -.009 -,021 -.018 -.007 -.007 .073 .033 .028 
2 .045 .009 -.002 -.015 -.007 -.018 -.017 -.007 .062 .064 .030 .078 .030 
3 .012 -.004 -.011 -.011 -.017 -.016 -.006 .061 .073 .073 .074 .036 .033 
4 -.003 -.013 -.008 -.019 -.014 -.005 ,062 .073 .029 .031 .032 -.002 .024 
5 -.012 -.010 -.016 -.017 -.004 .063 .073 .029 .073 .074 -,006 -.017 .033 
6 -.010 -.018 -.014 -.006 .063 ,072 .030 .073 .031 .031 -.021 -.018 .032 
7 -.017 -.015 -.003 .061 .074 .030 .074 .030 -.007 -.007 -.023 -.046 .032 
8 -.014 -.005 -.064 .071 .032 .073 .031 -.008 -.022 -.021 -.048 -.022 .034 
9 -.003 .063 ,075 ,029 .075 .030 -.077 -.023 -.024 -.023 -.027 -.020 .039 

10 -.064 .074 .033 .072 .032 -.007 -.022 -.025 -.049 -.047 -.025 -.008 .038 
11 .075 .032 .076 .029 -.005 -.022 -.024 -.050 -.028 -.027 -.012 .054 .036 
12 .033 .075 ,033 -.008 -.021 -.022 -.049 -.028 -.026 -.025 .051 .079 .038 

Averaie 

MSPEf 
MSPE 

.002 .002 .002 .001 .00?. .002 .002 .002 .002 .002 .002 .002 .0020 

aEconometric model (equation 1) 

b The forecast time horizon indicates the number of months projected into the future from the starting date. 

cThe origination date of the forecast. For example, JAN relates to the ex post forecast sequence that begins 
January, 1983 and ends December 1983. In a similar manner, FEB begins February 1983 and ends January 1984, while DEC 
begins December 1983 and ends November 1984. 

dThe numbers in the body of the table indicate the percentage difference between actual and forecasted values for 
the forecast time horizon shown. Actual values are used as the base for calculating percentage differences. 

eAverage absolute errors are calculated for each time horizon by adding the absolute values of each error in the 
row and averaging them. 

where F 
A 

T 

fMean square percentage error 

T - J MSPE = .l I: I F t - At 2 

T t=l L At 
forecasted loan volume outstanding time period "t", 
actual loan volume outstanding time period "t," 
number of months simulated (12) 

gAverage HSPE of the 12 forecast sequences 

1\J 
0 
lJ1 



Table 2. Summary Statistics for Monthly Forecasts of Sixth District FICB Outstanding Non-Real Estate Loan Volume by 
DUN Hodela 

Month Forecast Be8ins (1983)c 
Average 

Time Horizon b Absolute 
(Months Ahead) JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NO\' DEC Error e 

d --percent difference between actual and forecasted values --

1 .035 ,011 -.026 -.029 -.032 -.040 -.029 .071 -.014 -.014 .073 .002 .031 
2 .008 -.026 -.029 -.031 -.042 -.028 -.026 .025 .046 .049 .030 .052 .033 
3 -.027 -.029 -.032 -.041 -.029 -.025 -.014 .018 .058 .003 .074 .011 .030 
4 -.030 -.032 -.041 -.028 -.026 -.014 . 046 .036 .003 .003 .032 -.027 .027 
5 -.033 -.042 -.029 -.025 -.014 .047 .056 -.016 .053 .053 -.006 -.032 .034 
6 -.042 -.029 -.025 .014 .046 .056 .003 .052 .012 .012 -.021 -.032 .029 
7 -.029 -.026 -.014 .047 . 056 .003 .053 .012 -.026 -.025 -.023 -.047 .030 
8 -.026 -.015 .047 .056 .003 .053 ,012 -.025 -.031 -.030 -.048 -,029 .031 
9 -.015 .045 .055 .003 .053 .012 -.025 -.031 -.032 -.030 -.027 -.026 .030 

10 .045 .052 .002 .053 .012 -.025 -.030 -.031 -.045 -.044 -.025 -.013 .031 
1\..l 
0 

11 .053 .003 .052 .011 -.026 -.031 -.029 -.045 -.028 -.028 -.012 .047 .030 
0'\ 

12 -.002 .042 .010 -.026 -.031 -.030 -.041 -.027 -.025 -.025 .051 .054 .030 
Avera~e 

MSPEf 
NSPE' 

.001 .001 .001 .001 .001 .004 .001 .001 .001 .002 .001 .001 .0013 

aEconometric (dummy variable) model (equation 2) 

b-g See Table l for explanation. 



Table 3. Surrm:ary Statistics for Honthly Forecasts of Sixth District FICB Outstanding Non-Real Estate Loan Volume by 
ARUL\ Hodel a 

Average 
Time Horizon b Month Forecast Begins (1983)c Absolute 

Error e (Honths Ahead) JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

d --percent difference between actual and forecasted values --

1 .025 -.008 -.074 -.067 -.012 .106 .071 .047 -.016 -.014 .073 -.006 .043 
2 -.014 -.059 -.023 -.043 .003 .171 .111 .010 -.006 -.048 .030 .016 .053 
3 -.064 -.047 -.067 -.025 .073 .122 .049 -.006 -.038 -.023 .074 -.059 .054 
4 -.052 -.047 -.042 -.009 .090 .152 .017 .004 -.010 -.027 .032 -.012 .041 
5 -.052 -.087 -.025 .041 .057 .116 -.004 -.Ol9 -.021 -.007 -.006 -.076 .043 
6 -.091 -.051 -.010 .063 .088 .070 .007 -.004 .012 -.070 -.021 -.115 .044 
7 -. (J60 -.046 .039 .032 .049 .061 -.026 .012 .085 .133 -.023 -.125 .058 
8 -.053 .033 .066 .063 -.005 .075 .002 .029 .157 .055 -.048 -.110 .058 
9 -.040 .015 .032 .019 .001 -.063 .017 .104 .069 .093 -.027 -.137 .051 

10 -.008 .034 .062 -.030 .015 -.028 .042 .165 .115 .031 -.025 -.113 .056 N 
0 

11 .026 -.014 .020 -.004 -.045 -.015 .114 .084 .044 -.005 -.012 -.119 .042 -..] 

12 -.022 .021 .003 .026 -.009 .012 .172 .120 .011 -.020 .051 -.111 .048 
Avera~e 

MSPE£ 
MSPE 

.002 .002 .002 .002 .004 .004 .005 .005 .004 .005 .009 .009 .0040 

aAutoregressive integrated moving average model (equation 3) 

b-g See Table 1 for explanation. 



Table 4. Summary Statistics for Monthly Forecasts of Sixth District FICB Outstanding Non-Real Estate Loan Volume by a . 
Composite Nodel--ECON and ARIMA 

c Ave raRe 
Time Horizon b Month Forecast Begins (1983) Absolute 

(Months Ahead) JAN FEB MAR APR HAY JUN JUL AUG SEP OCT NOV DEC Error e 

--percent difference between actual and forecasted va1uesd __ 

1 .058 .001 -.008 -.037 -.022 .048 .025 .015 -.015 -.014 .021 -.002 .022 
2 .016 -.042 -.013 -.029 -.019 . 077 .047 .002 .022 .001 .008 .OJ4 .026 
3 -.026 -.038 -.039 -.017 -.021 .053 ,021 .028 .Oll .017 .065 -.024 .030 
4 -.027 -.039 -.025 -.014 -.032 . 073 .039 .038 .002 -.012 .076 -.020 .033 
5 -.032 -.064 -.021 -.012 .073 ,089 ,035 .000 .022 .023 .018 -.054 .037 
6 -.050 -.040 -.012 .029 .067 . 071 .018 .034 .009 .041 .033 -.074 .040 
7 -.038 -.036 .018 .046 .052 .046 .024 .004 .028 .054 -.001 -.085 .036 
8 -.034 -.024 .065 .067 -.001 .074 .017 .025 .053 .013 -.033 -.069 .040 rv 
9 -.022 .030 -.014 .024 .027 .012 .005 .047 .013 .031 -.030 -.081 .028 0 

co 
10 .036 .046 . 048 .021 .069 -.025 .010 -.046 .020 -.030 -.024 -.063 .037 
ll .051 -.008 -.018 .017 .038 -.031 .045 .011 -.006 -.016 -.033 -.036 .023 
12 .005 .031 .042 .009 .Oll -.030 .062 .000 -.017 -.023 .010 -.028 .022 

Avera~e 

MSPEf 
NSPE 

.001 .001 .001 .001 .002 .001 .001 .001 .000 .001 .001 ,003 .0010 

aComposite of econometric (equation 1) and ARI~~ (equation 3) models--simple average method z 
b-g See Table 1 for explanation. 



Table 5. Summary Statistics for Monthly Forecasts of Sixth District FICB Outstanding Non-Real Estate Loan Volume by 
a Composite Model--DUM and ARIMA 

Honth Forecast Begins (1983)c 
Average 

Time Horizon b Absolute 
(Honths Ahead) JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Error e 

--percent difference between actual and forecasted valuesd __ 

1 .059 .001 -.026 -.048 -.022 .032 .020 .Oll -.019 -.014 .012 -.002 .022 
2 .028 -.042 -.026 -.037 -.019 .072 .043 -.002 .015 .001 -.005 .034 .027 
3 -.016 -.038 -.049 -.033 .022 .049 .017 . 021 .002 .017 .054 -.019 .028 
4 -.012 -.039 -.042 -.019 .032 .069 .032 .030 -.Oll -.012 .071 -.020 .032 
5 -.013 -.064 -.027 .008 .022 .081 .025 -.055 .Oll .028 .008 -.054 .033 
6 -.039 -.040 -.018 .025 . 067 .063 . 005 .024 .004 .041 .028 -.074 .036 N 
7 -.015 -.036 .012 ,039 . 052 .032 .014 .016 .019 .054 -.005 -.085 .032 0 

\.0 
8 -.007 -.024 .056 .059 -.001 .064 .098 .002 .048 .013 -.032 -.069 .039 
9 .004 .030 .044 .Oll .027 -.021 -.010 .037 .009 .031 -.031 -.081 .028 

10 .071 .043 .032 .Oll -.062 -.027 .016 .067 .022 -.006 -.025 -.063 .037 
ll .109 -.008 .036 .012 -.035 -.023 .005 .020 -.001 -.016 -.034 -.036 .028 
12 .032 .031 -.002 .000 -.020 -.009 . 021 .046 -. 017 -.023 .007 -.028 .020 

Avera~e 

MSPEf 
MSPE 

.002 .001 .001 .001 .001 .000 .001 .001 .000 .000 .001 .003 .0010 

aComposite of econometric (equation 2) and ARIMA (equation 3) model--simple average method 

b-g See Table 1 for explanation. 



Table 6. Summary Statistics for Monthly Forecasts of Sixth District FICB Outstanding Non-Real Estate Loan Volume bv 
AVG Hodela 

c Avera~e 

Time Horizon b Nonth Forecast Begins (1983) Absolute 
(Nonths Ahead) JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Error e 

d --percent difference between actual and forecasted values --

1 -.060 -.036 -.035 -.012 -.024 .000 -.010 -.003 -.013 -.011 .002 .008 .018 
2 -.098 -.072 -.047 -.036 -.024 -.010 -.012 -.016 -.024 -.009 .010 -.015 .031 
3 -.136 -.085 -.072 -.036 -.034 -.012 -.026 -.027 -.022 .000 -.012 -.018 .040 
4 -.150 -.111 -.072 -.046 -.037 -.026 -.037 -.025 -.014 -.023 -.016 -,04 7 .050 
5 -.177 -.111 -.082 -.049 -.050 -.037 -.034 -.016 -.037 -.027 -.045 -.068 .061 
6 -.177 -.121 -.085 -.063 -.062 -.034 -.026 -.040 -.040 -.057 -.066 -.0~1 • 071 
7 -.189 -.124 -.100 -.074 -.059 -.026 -.050 -.043 -.070 -.077 -.078 -.060 .079 N 

8 -.192 -.139 -.112 -.072 -.051 -.049 -.053 -.073 -.092 -.090 -.058 -.040 .085 I-' 
0 

9 -.207 -.151 -.109 -.063 -.075 -.053 -.083 -.094 -.105 -.069 -.038 -.031 .090 
10 -.220 -.149 -.100 -.087 -.078 -.083 -.105 -.107 -.084 -.049 -.029 -.042 .094 
11 -.218 -.139 -.125 -.091 -.109 -.105 -.118 -.086 -.063 -.040 -.039 -.040 .098 
12 -.208 -.166 -.129 -.122 -.131 -.118 -.097 -.066 -.054 -.051 -.038 -.077 .lOS 

Avera~e 

MSPE£ 
NSPE 

. 031 .015 ,009 .005 .005 .003 .004 .004 .004 .003 .002 .003 .007 

aAveraging model--model currently used by Sixth District FICB to forecast monthly loan volume outstanding. 

b-g See Table 1 for explanation. 



Table 7. Turning Point and Trend Errors for Evaluating Directional Accuracy of Sixth District FICB Outstanding 
Non-Real Estate Loan Volume Forecasts by Hodel Type 

Turn and Trend 
Forecasts Month Forecast Begins (1983)b 

a TOTALi ~ Model JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
ECON 

CTFd 0 0 0 0 0 0 0 0 0 1 0 0 1 
IT Fe 2 3 q q q 4 4 3 3 0 3 2 36 
CDFf 6 6 5 5 5 5 5 6 7 10 6 7 73 
IDFg 3 2 2 2 2 2 2 2 l 0 2 2 22 

% Correcth 56% 

DUMc 
CTF 1 1 0 0 0 0 0 1 0 1 0 0 4 
ITF 2 ~ 4 4 4 4 4 3 3 0 J 2 35 
CDF 6 8 5 5 5 5 5 6 7 10 6 7 75 
IDF 2 0 2 2 2 2 2 1 1 0 2 2 18 

% Correct 60% 

ARIMAc 
CTF 0 0 0 0 1 0 1 1 0 0 0 0 3 
ITF 4 5 2 4 6 8 1 3 1 1 3 4 42 
CDF 3 3 7 4 2 1 5 5 9 9 6 6 60 
IDF 4 3 2 , 2 2 4 2 1 1 2 1 27 N 

I-' 
% Correct 47% I-' 

COMPI: ECON-ARIMAc 
CTF 0 0 0 1 2 0 1 1 0 0 2 0 7 
ITF 2 5 4 3 4 5 5 5 5 l 1 2 42 
CDF 6 5 5 5 5 5 4 4 5 10 8 7 69 
IDF 3 1 2 2 0 1 1 1 1 0 0 2 14 

% Correct 58% 

COMPII: DUM-ARIMAc 
CTF 1 0 0 1 1 0 1 1 0 0 2 0 7 
ITF 4 5 4 3 6 5 5 5 5 1 3 2 48 
CDF 4 5 5 5 2 4 4 3 5 9 6 7 59 
IDF 2 1 2 2 2 2 1 2 1 1 0 2 18 

% Correct 50% 

AVGC 
CTF 1 1 1 2 2 2 2 2 1 1 2 2 19 
ITF 0 0 0 0 0 0 0 0 0 0 0 0 0 
CDF 9 10 10 9 9 9 9 9 10 10 9 9 112 

IDF 1 0 0 0 0 0 0 0 0 0 0 0 1 
% Correct 99% 



aA turning point is defined as such: if actual loan volume increases (decreases) one month, then decreases 
(increases) the next, a turning point (change in direction) is observed. Loan volume increases (decreases) two 
consecutive months or more indicate an uptrend or a downtrend. 

bSee Table 1 for explanation. 

cSee Tables 1-6 for model definitions. 

dCorrect turn forecast. Forecast model correctly forecasts a turning point or change in direction; i.e., actual 
forecast loan volume increases (decreases) one month, then decreases (increases) the next. 

eincorrect turn forecast. Forecast model incorrectly forecast a turning point; i.e., actual loan volume increases 
(decreases) two months in a row, while forecast indicates a turning point or actual loan volume increases (decreases) 
one month, then decreases (increases) the next, while forecast indicates loan volume decreases (increases) one month, 
then increases (decreases) the next. 

f Correct trend forecast. Forecast model correctly predicts direction of loan volume movement; i.e., actual and 
forecasted loan volume increases (decreases) two months in a row. 

gincorrect trend forecast. Forecast model incorrectly forecasts direction of loan volume movement; i.e., actual 
loan volume increases (decreases) two months in a row, while model predicts decrease (increase) in loan volume two 
consecutive months. 

h Total correct (CTF + CDF) as a percentage of total correct plus total incorrect (CTF + CDF + ITF + IDF). 

iTotal indicates total number of CTF, ITF, CDF, and IDF for the 12 12-month ahead forecasts. It is found by adding 
the values for each individual forecast series in the row. 

1'-' 
1-' 
N 
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Table lA. Honthly Forecasts for Sixth District FICB Outstanding Non-Real Estate Loan Volume--ECON t-1ode1 a 

b Forecast Value ($ Million) 
Actual Va1ge c Time Time Period (1983) 

Period ($Million) JAN FEB HAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

JAN 83 1181.5 1073.7 
FEB 1140.7 1089.6 1090.2 
l--IAR 1145.0 1131.7 1134.6 1133.3 
APR 1174.5 1177.7 1178.9 1177.3 1182.4 
MAY 1191.6 1205.4 1206.7 1204.9 1209.5 1207.8 
JUN 1244.5 1256.5 1257.0 1254.1 1258.3 1253.8 1255.9 
JUL 1266.8 1287.8 1289.2 1287.1 1291.3 1288.2 1289.6 1292.8 
AUG 1297.8 1316.3 1317.7 1315.6 1319.7 1316.6 1318.0 1319.9 1320.7 

1305.8 1310.3 1311.8 1309.7 1313.9 1310.8 1312.3 1313.5 1314.6 1314.4 
N 

SEP !-' 

OCT 1239.6 1159.9 1161.9 1160.7 1164.3 1161.2 1163.0 1162.6 1163.6 1163.2 1248.2 
,t:.. 

NOV 1190.8 1101.3 1103.1 1101.1 1105.7 1103.0 1104.5 1103.4 1104.4 1103.9 1114.2 1103.3 
DEC 1184.7 1145.8 114 7.1 1145.3 1149.9 1147.3 1148.7 1149.4 1150.5 1149.9 1097.9 1148.9 1145.6 
JAN 84 1108.5 1025.7 1023.7 1028.4 1025.7 1027.4 1026.1 1027.6 1027.1 1073.9 1026.1 1021.7 
FEB 1101.6 1064.9 1069.3 1066.8 1068.1 1067.5 1068.4 1067.8 1020.2 1066,8 1062.3 
MAR ll08.9 1117.6 1114.8 1116.2 1116.8 1117.9 1117.2 1074.9 1116.1 1111.1 
APR 1127.1 1150.6 1151.8 1151.6 1152.7 1152,0 1135.3 1150.9 1145.8 
MAY 1154.9 1180.4 1182.2 1183.4 1182.7 1179.0 1181.4 1175.6 
JUN 1229.3 1289.6 1290.5 1289.8 1257.8 1288.9 1286.0 
JUL 1286.9 1323.2 1322.5 1347.9 1321.3 1315.6 
AUG 1332.5 1366.6 1368.5 1365.3 1359.6 
SEP 1343.7 1377.7 1360.1 1354.6 
OCT 1289.3 1223.9 1219.4 
NOV 1194.2 1099.9 

aEconometric model (equation 1) 

b End-of-month values 

cOrigination data of forecast sequence 



Table 2A. Honthly Forecasts for Sixth District FICB Outstanding Non-Real Estate Loan Volume--Din-t Model 
a 

b Forecast Value ($ Nillion) 
Time Actual Valge Time Period (1983)e 

Period ($Hillion) JAN FEB ~fAR APR ~fAY JUN JUL AFC SEP OCT NOV DEC 

JAN 83 1181.5 1140.6 
FEB 1140.7 1131.0 1127.9 
!-fAR 1145.0 1176.3 1174.5 1174.7 
APR 1174.5 1210.1 1209.0 1208.8 1208.2 
HAY 1191.6 1230.4 1229.9 1229.4 1229.0 1230.2 
JUN 1244.5 1296.5 1296.2 1295.7 1295.4 1296.2 1294.7 
JUL 1266.8 1303.7 1303.6 1303 .o 1302.8 1303.3 1302.3 1303.6 
AUG 1297.8 1331.5 1331.6 1330,8 1330.6 1330.9 1330.2 1331.1 1205.5 
SEP 1305.8 1325.2 1325.4 1324.3 1324.1 1324.3 1323.8 1324.4 1272.6 1324.2 
OCT 1239.6 1183.6 1184.1 11'31.8 1181.9 1182.0 1181.6 1182.0 1217.9 1182.0 1257.1 
NOV 1190.8 1127.6 1 ... 28.3 11~5.0 1124.6 1124.5 1124.3 1124.4 1147.5 1121.6 1132.2 1103.3 N ._. 
DEC 1184.7 1186.9 1187.8 1181.8 1181.3 1181.1 1180.9 1180.8 1204.2 1181.2 1118.1 1148.9 1182.9 Ul 

JAN 84 1108.5 1062.1 1051.1 1050.3 1050.0 1049.8 1049.6 1050.6 1050.2 1104.9 1026.1 1051.4 
FEB 1101.6 1090.3 1089.2 1088.6 1088.4 1088.0 1088.6 1088.9 1043.0 1066.8 1089.8 
NAR 1108.9 1138.0 1137.2 1136.9 1136.2 1137.3 1137.6 1095.8 1116.1 1138.3 
APR 1127.1 1162.0 1161.6 1160.5 1162.2 1162.6 1155.6 1150.9 1163.2 
l-fAY 1154.9 1190.0 1188.4 1190.8 1191.4 1189.6 1181.4 1192.0 
JUN 1229.3 1280.7 1284.3 1285.2 1266.5 1288.9 1286.8 
JUL 1286.9 1321.7 1322.9 1343.4 1321.3 1323.7 
AUG 1332.5 1365.9 1369.3 1365.3 1367.0 
SEP 1343.7 1377.5 1360.1 1361.7 
OCT 1289.3 1223.9 1228.3 
NOV 1194.2 1130.0 

a Econometric (dummy) model (equation 2) 

b End-of-month values 

cOrigination data of forecast sequence 



Table 3A. Honthly Forecasts for Sixth District FICB Outstanding Non-Real Estate Loan Volume--ARIMA Modela 

Forecast Value ($ Million)b c -
Time Actual Valge Time Period (1983) 

Period ($Nillion) JAN FEB HAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

JAN 83 1181.5 1152' 2 
FEB 1140.7 1156.2 1150.2 
MAR 1145.0 1218.8 1212.6 1174.5 
APR 1174.5 1235.1 1229.3 1201.4 1253.7 
MAY 1191.6 1253.0 1247.1 1271.3 1243.2 1205.9 
JUN 1244.5 1358.1 1352.3 1297.0 1275.8 1240.7 1113.5 
JUL 1266.8 1342.2 1331.5 1298.4 1277.9 1174.0 1049.6 1177.3 
AUG 1297.8 1367.0 1358.1 1310.9 1245.0 1181.0 1139.3 1153.5 1237.0 
SEP 1305.8 1358.2 1348.9 1254.7 1222.9 1231.0 1107.7 1242.2 1292.2 1366.1 
OCT 1239.9 1229.9 1220.6 1157.9 1200.4 1130.5 1095.9 1218.9 1245.2 1246.9 1257.3 
NOV 1190.8 1159.4 1150.4 1152.6 1115.5 1132.8 1107.9 1195.7 1185.9 1236.1 1248.0 1103.3 I\.) 

f-' 
DEC 1184.7 1210.6 1200.7 1111.0 1161.8 1190.4 1112.6 1176,8 1219.5 1196.7 1211.7 1148.9 1191.6 0"1 

JAN 84 1108.5 1085.7 1086.8 1141.5 1107,4 1025.9 1137.0 1113.2 1131.4 1138.3 1026.1 1090.9 
FEB 1101.6 1098.7 1097.3 1085.3 1171.1 1099.2 1088.9 1088.0 1109.2 1066.8 1166.3 
MAR 1108.9 1079.6 1159.2 1140.2 1090.2 1076.3 1014.3 1031.7 1116.1 1123.0 
APR 1127.1 1136.7 1144.3 1079.4 1009.7 950.0 977.3 1150.9 1213.1 
MAY 1154.9 1141.1 1023.4 964.0 1075.0 1091.0 1181.4 1287.6 
JUN 1229.3 1017.3 1126.0 1087.4 1114.6 1288.9 1380.5 
JUL 1286.9 1132.5 1230.5 1246.5 1321.3 1428.7 
AUG 1332.5 1317.3 1339.2 1365.3 1514.8 
SEP 1343.7 1370.5 1360.1 1495.6 
OCT 1289.3 1223.9 1442.5 
NOV 1194.2 1326.5 

aAutoregressive integrated moving average model (equation 3) 

b End-of-month values 

cOrigination data of forecast sequence 



Table 4A. Honth1y Forecasts for Sixth District FICB Outstanding Non-Real Estate Loan Volume--Composite Model 
a 

Forecast Value ($ Million)b 
Time Actual Va1ge 

c.~ 

Time Period (1983) 
Period ($Million) JAN FEB HAR APR NAY JUN JUL AUG SEP OCT NOV DEC 

JAN 83 1181.5 1112.9 
FEB 1140.7 1122.9 1139.0 
NAR 1145.0 1175.2 1193.5 1153.9 
APR 1174.5 1206.4 1219.1 1189.3 1218.0 
MAY 1191.6 1229.2 1238.5 1238.1 1226.3 1218.1 
JUN 1244.5 1307.3 1324.2 1275.6 1267.1 1268.5 1184.7 
JUL 1266.8 1315.0 1317.6 1292.8 1284.6 1238.6 1169.6 1235.0 
AUG 1297.8 1341.7 1344.8 1313.2 1282.4 1256.0 1228.7 1236.7 1278.9 
SEP 1305.8 1334.3 1337.2 128:.2 1268.4 1277.6 1210.0 1277.9 1303.4 1325.5 
OCT 1239.6 1195.0 1202.4 115f.8 1182,3 1156.3 1129.4 1190.8 1204.4 1211.9 1257.2 
NOV 1190.8 1130.4 11.:.9.4 1126.9 1110.6 1128.7 1106.2 1149.6 1145.2 1177.6 1190.1 1166.3 rv 

f-' 
DEC 1H34. 7 1178.2 1194.3 1128.2 1155.9 1185.7 1130.6 1163.1 1185.0 1182.5 1164.9 1175.1 1187.2 --1 

JAN 84 1108.5 1073.9 1055.3 1085,0 1078.7 1026.6 1081.9 1070.4 1084.3 1121.6 1037.0 1071.2 
FEB 1101.6 1081.8 1083,3 1025.7 1088.4 1083.3 1097.1 1091.3 1076.1 1017.9 1128.0 
MAR 1108.9 1098.6 1066.8 1136.9 1103.5 1081.2 1077.3 1063.7 1089.2 1130.6 
APR 1127.1 1114.8 1161.6 1115.5 1073.7 1067.6 1066.4 1089.9 1188.1 
MAY 1154.9 1190.0 1102.8 1208.2 1139.7 1140.4 1155.5 1239.8 
JUN 1229.3 1153.5 1227.8 1205.1 1190.6 1270.2 1333.2 
JUL 1286.9 1228.0 1287.3 1295.0 1325.4 1376.2 
AlJG 1332.5 1355.7 1354.3 1365.1 1440.9 
SEP 1343.7 1374.0 1387.5 1428.6 
OCT 1289.3 1276.7 1335.4 
NOV 1194.2 1227.8 

aComposite model I - econometric (equation 1) and ARHfA (equation 3) 

b End-of-month values 

cOrigination data of forecast sequence 



Table SA. a Honthly Forecasts for Sixth District FICB Outstanding Non-Real Estate Loan Volume--Composite l>1ode1 

b Forecast Value ($ Million) 
Time Actual Valge Time Period (1983)e 

Period ($Million) JAN FEB MAR APR NAY JUN JUL AUG SEP OCT NOV 

JAN 83 1181.5 1112.0 
FEB 1140.7 1109.2 1139.0 
MAR 1145.0 1163.2 1193.5 1174.6 
APR 1174.5 1188.2 1219.1 1205.1 1231.0 
MAY 1191.6 1207.4 1238.5 1250.3 1236.1 1218.1 
JUN 1244.5 1292.9 1324.2 1296.4 1285.6 1268.5 1204.1 
JUL 1266.8 1285.8 1317.6 1300.7 1290.3 1238.6 1175.9 1240.4 
AUG 1297.8 1306.8 1344.8 1320.8 1287.8 1256.0 1234.8 1242.3 1283.5 
SEP 1305.8 1300.6 1337.2 1289.5 1273.5 1277.6 1215.7 1283.3 1307.8 1330.4 
OCT 1239.6 1151.8 1202.4 1169.9 1191.2 1156.3 1138.8 1200.5 1213.3 1221.3 1257.2 
NOV 1190.8 1061.2 1139.4 1138.8 1120.1 1128.7 1116.1 1160.8 1155.1 1187.9 1190.1 1176.7 
DEC 1184.7 1146.6 1194.3 1146.4 1171.5 1185.7 1146.7 1178.8 1250.2 1198.1 1164.9 1191.1 
JAN 84 1108.5 1073.9 1069.0 1095.9 1078.7 1037.8 1093.3 1081.5 1095.8 1121.6 1048.9 
FEB 1101.6 1108.8 1093.2 1174.9 1129.7 1113.2 1088.8 1101.8 1076.1 1028.4 
MAR 1108.9 ll08.8 1148.2 1138.5 1119.9 1106.8 1087 .·5 1063.7 1100.0 
APR 1127.1 1149.3 1152.9 1108.9 1085.9 1073.0 1066.4 1095.9 
MAY 1154.9 1165.5 1149.0 1077.4 1144.1 1140.3 1160.8 
JUN 1229.3 1203.0 1205.2 1202.4 1190.6 1268.7 
JUL 1286.9 1227.1 1287.6 1295.0 1326.9 
AUG 1332.5 1355.4 1354.3 1366.3 
SEP 1343.7 1374.0 1388.9 
OCT 1289.3 1279.8 
NOV 1194.2 

8 Composite model II - econometric (equation 2) and ARIHA (equation 3) models 

b End-of-month values 

c Origination data of forecast sequence 

DEC 

1187. ~ 
1071.~ 
1128. ( 
1130.t 
1188.] 
1239. f 
1333. ~ 
1376. ~ 
1440.~ 
1428.f 
1335 ,l 
1227.E 



Table 6A. Nonthly Forecasts for Sixth District FICB Outstanding Non-Real Estate Loan Volume--AVG Modela 

Forecast Value ($ Mi1lion)b 
Time Actual Valge Time Period (1983)e 

Period ($Hillion) JAN FEB HAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

JAN 83 1181.5 1252.2 
FEB 1140.7 1252.4 1181.7 
MAR 1145.0 1301.0 1227.5 1184.9 
APR 1174.5 1350.2 1273.9 1229.7 1188.3 
HAY 1191.6 1402.9 1323.7 1277.8 1234.7 1220.4 
JUN 1244.5 1465.1 1382.4 1334.5 1289.5 1274.5 1244.4 
JUL 1266.8 1505.6 1420.6 1371.3 1325.1 1309.7 1278.8 1278.9 
AUG 1297.8 1546.4 1459.1 1408.5 1361.0 1345.2 1313.5 1313.5 l301.1 
SEP 1305.8 1576.7 1487.6 1436.1 1387.7 1371.6 1339.2 1339.3 1326.6 1323.2 
OCT 1239.6 1512.8 1427.3 u-n. 9 1331.4 1316.0 1284.9 1285.0 1272.8 1269.6 1252.9 
NOV 1190.8 1450.2 1368.3 l3:0.G.9 1276.4 1261.5 1231,8 1231.8 1220.2 1217.1 1201.0 1188.3 N 

1-' 
DEC 1184.7 1430.7 1349.9 1303.1 1259.2 1244.6 1215.2 1215.3 1203.8 1200.7 1184.9 1172.3 1174.8 1.0 

JAN 84 1108.5 1292.2 1247.5 1205.4 1191.4 1163.3 1163.4 1152.4 1149.4 1134.3 1122.3 1124.6 
FEB 1101.6 1243.7 1201.8 1187.8 1159.8 1159.8 1148.9 1145.9 1130.9 1118.9 1121.2 
MAR 1108.9 1244.5 1230.1 1201.1 1201.1 1189.8 1186.7 1171.9 1158.7 1161.1 
APR 1127.1 1275.3 1245.2 1245.2 1233.5 1230.3 1214.1 1201.3 1203.8 
MAY 1154.9 1291.1 1291.1 1278.9 1275.7 1258.9 1245.5 1248.1 
JUN 1229.3 1348.4 1335.6 1332.2 1314.7 1300.8 1303.5 
JUL 1286.9 1371.4 1367.8 1349.8 1335.5 1338.3 
AUG 1332.5 1404.6 1386.1 1371.4 1374.3 
SEP 1343.7 1411.6 1396.6 1399.5 
OCT 1289.3 1338.7 1341.5 
NOV 1194.2 1286.2 

aAveraging model used by Sixth District FICB 

b End-of-month values 

COrigination data of forecast sequence 
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