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I. OBJECTIVES AND HISTORICAL BACKGROUND 

A. Ob ject ives 

S ince the begi nning of the 1980s farmers have o pera t ed in 

an economic environment very d if fe ren t from the 1 9 70s . 

Expectati o ns f o rmed and financial commitments made in the 

1970s n o w contribute to wide spread financial s tr ess among farm 

operators. Financial stress is a dynamic condi tion whi ch is 

affecting many operators to differing degrees. Many farm 

ope rat o r s under f inancial stress are experiencing low fa rm 

i ncomes which requires b o rro win g more mone v or selling assets 

to meet cas h shortfalls . Lo w fa rm income makes it difficult 

to meet principal and interest payments o n de bt . another 

stressful co nd iti o n . Other o pera tors are " loaned up," and 

cannot b o rr o w more mone y t o mee t cash sho r tf alls . 

st res sed o p e rat o r s face foreclosure or bankruptcy . 

Severelv 

Financial stress i s caused in par t by macroeconomic 

events o ut of the cont r ol of indivi d ua ls . Ho wever . this st udv 

atte mp ts to determine if individual o p e rat o rs have cre ated 

mo re fi n ancial ~ t ress f o r themselves through poo r ma nage ment. 

o r over-aggressive expansion. As importan t as l earn ing what 

individuals may have done to contribute t o their financial 

problems is learning wha t profitable farm o pera to rs h ave done 

to be successful . This study wil l also attempt t o determi n e 
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cha r acte ri stics of operators experiencing financial 

difficulties to better target public programs designed to 

3ssist t hese people . 

The o b ject ives of the thesi s are stated as f o ll ows: 

1. Review financial st ress ind i cators i de n tified in 

finance and economi c literatu r e. Devel op fi nan c ial 

st ress measu re s appr o priate f o r fa rm firms. 

2 . Apply the3e pro cedures to a n an a lysis of the data 

from the 1985 I o wa Farm Fi nance Survey. Special 

attenti o n will be placed o n studying the 

interrela tionshi p between t he income generati ng 

ability a nd the capital structure of the fa rm fi rm. 

3 . Expl o re the applicati o n of seve ral multivaria te 

statistical techniques t o the survey data t o develop 

an explanat o r y o r predicting model of farm financial 

st ress. 

The first secti on of the thesis summar izes events leading 

to the agri c ultural f inancial pr o blems of the 1980s. and 

des cribes the c urren t f i nancial conditi on o f Iowa fa rms. The 

second section reviews commo n measures used by financia l 

analysts . In addition, p rev io u s studies o f financial stress 

are reviewed to identify importa n t st r ess predict ing 

variables , as we ll as examining stat i stical metho ds used in 

develop ing pred icti o n mode l s . The third section desc ri bes 

a nalyti cal metho ds empl oyed in this study . The fo ur t h section 

summar i ze s the res ults of the analyses, the n compare s the 
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results with conclusi o ns drawn bv o ther researchers o n thi s 

t o pic. The final section examines the p o licy implicati o ns o f 

this study . 

B . Origins of Fa r m Financial Stress 

The events leading to t oday's farm financial situati o n 

began in the early 1970s when the U. S . dollar was devalued and 

then allowed to float relative t o o ther currencies. 

Throughout the 1970s the dollar continued t o decline in value 

relative to other currencies, and foreign demand f o r U.S . 

agricultural products grew rapidly. The value o f expo rted 

American crops increased at an extrao rdinary rate o f twenty 

percent per year during the 1 9 70s ( Harrington. 1 9 85 ) . 

Co nc o mitantly, U.S. farmland values increased an averag e o f 

t wenty percent per year . Iowa farmland v a lues increased a n 

average o f seventeen percent per y ear ( Barickman and Jo ll y , 

19 85 ) . 

During this peri o d o f dramati c g r owth in as s et values a nd 

exports, farm debt al so incr e ased sha rp ly . On a verage . f a rm 

d ebt g r e w mo re than ten p e r cent per y ear during the 1970s and 

earl y 19 80s ( Harring t o n and S t a m. 1985) . Because land values 

inc re a sed a t a r a te f as t e r than debt, farmers' equity a l so 

i n c reased . 

The rapid rise in farmland values pr o vided b o th an 

incentive t o inv est al o n g with the me ans t o take o n ad d iti o nal 
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debt. Lenders felt rising land values provided adequate 

security for loans with relatively small down payments. and 

they competed aggressively for this expanding farm credit 

market. 

Beginning in late 1979, abrupt changes in moneta r y and 

fiscal policies had a catastrophic effect on American farmers . 

The combination of expansionary fiscal policy ( reducti ons in 

taxes, and increased government deficits ) . along with 

restrictive mo netary policy (cont r olling money suppl y . and 

allowing interest rates t o seek market clearing levels ) , 

caused three effects to which agriculture has been espec iall~ 

sP.nsitive . 

First . stringent control ot mo net .31· v ~;- o \·1th s lo wed 

intlati o n. The ti~hter mo nev supplv cause d real int e rest 

ra es . which had been very l o w o r negat i ve durin~ the 1~70s . 

t o j ump t0 unprecedented levels of eight to ten percent < :~ 

British Prescription", 1984). Because of these two effects, 

foreign c apital was attracted to the United States which 

raised the value of the U. S. dollar relative to foreign 

cur rencies . Consequentl y , foreign and domestic demand fo r 

U. S . agricultural products declined. Supplies of fa rm 

commodities wo rldwide were too abundant to maintain 1970s 

price levels. Agricultural debt contin ued to grow through 

1982 as many farmers borrowed to off-set low commodity prices 

and drought-reduced yields. 
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Second , in la t e 1 9 81, l a nd values, whi c h depend o n both 

cu rrent farm income and anticipated future income growth , 

began t o decline . Fa rmers who dep e nded on co ntinuo usl y rising 

l a nd values for healt hy looking balance sheets were pushed 

toward in so lvency . Inflati o n n o l o n ge r compensated fo r l oss es 

or cash flow shortages . Land prices in I o wa dropped nearly 

thirty-seven percent fr o m their peak in 198 1 to 1984 . Debt 

considered adequately secu re d in 1980 ma y n o w no l onger be 

considered secure be ca use of the drastic declines in farmland 

values. 

Third, as a resu lt of the increasing farm debt and hi gh 

interest rate s , i nterest pay me nts from the agricultural secto r 

inc reased six fold from 1971 to 1981 (C hantf o r t. 1984 ) . 

During 1970 to 1 975 . far mers had six dollars of net income , 

aft er interest and o ther expenses were paid, fo r every d ollar 

o f interest paid. Since 1981, they have had o nly o n e dolla r 

o f income f o r every o ne d o llar o f interest paid. Despite 

these pr o blems, equity rema i n s st r o ng in the farm secto r - 79 

percent of it s asset bas e. Yet agri cul tural debt is eight 

times a nnual net fa r m income , up fro m two t imes net fa rm 

i n come in 1970 ( Harrington, 1985) . Cons e quently, the lack of 

liq ui dity re s er ves is a s i g n ifican t problem f o r i ndebted 

f a rmer . 

Sudde n c hanges i n macroecon o mi c p o li cy have l eft farm 

ope rat o r s st ruggling to adjust and wo ndering h o w t o adjust to 

t he new eco n o mi c envir o nment. Far m ope rat o r s need to 
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understand indicators of financial well -being in o rder to 

monitor their farming operations . Determining common 

characteristics of financially stressed farmers may tell us 

who to help and how. 
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II. MEASUR ING FINANCIAL STR ESS: 

A REVIEW OF THE LITERATURE 

Business fa i lur e is an expected economic event which 

eliminates inefficient businesses and results in a more 

efficient allocation of resources . Howeve r . business failures 

are costly. Investors lose equit y , c redit o rs may l ose 

principal and interest, and employees ma y lose jobs . Busines s 

failures may also have adverse effects o n other firms in the 

economy (Lev , 1974 : Fo ster, 1 9 78 ) . 

Analysis of business failure which identifies early 

warning signals can help reduce the costs of f ailure . 

Likewise, analysis of firms experiencing financial stress ( but 

which have n o t failed ) identify characteristics and sources o f 

financial problems. An understanding of the sources and 

traits of stressed firms may aid in developing publi c pol icies 

targeted toward helping those firms in trouble . 

A . Firm Level Anal ys is of Financial Perf o rmance 

Many empirical studies have relied on trial and error 

attempts to estimate predicti o n mode ls because of the lack of 

theory abo ut why firms fail . Si nce very little theoretical 

background has been written on the subject o f financial st ress 

and firm failure. we can o nl y rely o n the insight whi ch 
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research has pr o vided, al o ng with s o me g eneral observati on s 

ab o ut the financial c haracter i stics of business firms . 

1. Financial performanc e measures 

Un ive r sally . managers of all businesses need t o analyze 

financial aspects of the firm in o rder t o evaluate 

pr o fitability on investment and make efficient use of assets . 

Creditors and investors of a firm employ financial anal y sis t o 

assess management's abi lity to repay debt or generate 

competitive returns on equity (Van Horne , 1983, p.6 70) . 

To evaluate the perfo rmance and financial conditi o n of a firm . 

analysts need certain tools . One of the the best kn o wn and 

most widely used analytical tools o f financial managers is 

rati o analysis. A r atio facilitates better understanding of a 

business' s financial situation because i t expres s e s a 

relati o nship between two quantities which i s s o me t ime s easier 

to interpret than financial data alone. 

Relatively few rati o s are needed t o a s s e ss t he finan c ial 

conditi o n o f the firm . Typically, r a ti o s are classi f ied 

according to f o ur different e co n o mi c aspe ct s of the firm ' s 

ope rati o ns ( Fr ey and Behrens. 19 81, p. 10 4- 105) . 

as pe c ts ar e : 

a ) Pr o fi t ability 

b ) Liquidity 

c) So lvency 

d ) E f ficiency 

Th e s e fo ur 
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a. Profitability Profitability refers to the firm's abilitv 

to generate income in excess of expenses. Net income can be 

related to the value of the assets used to generate that 

income in o rder to measure how effect ivel y assets are being 

utilized by the firm . Two common profitability ratios are the 

net profit margin, which is net income divided by gross sales , 

and return o n assets, which is net income divided by total 

assets. The net profit margin reveals h o w efficiently the 

firm is generating income after accounting for all expenses 

and income taxes . The return on assets ratio tells h ow 

efficiently the firm is using its assets to generate net 

income . 

b. Liquidity Liquidity refers to the firm's ability to meet 

its short term financial obligations as they fall due without 

disrupting the no r mal operati on of the business. Two common 

liquidity measures are the current ratio, which i s cur rent 

assets divided by curren t liabilities, and working capital, 

which is the dollar difference between curr ent assets and 

current liabilities. Both of these measures relate short-term 

cash o bligat i ons to the re sou r ces available to meet those 

obligations , thus providing insight into the cas h liquidity 

position of the firm. 

c . Efficiency Efficiency, or asset utilization, re fe r s to the 

firm's ability to use it s assets to generate sales. The most 

common efficiency measure is the turnover ratio whi ch is gross 

sales ~ivided by assets. This ratio relates the amount of 
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g r oss sales gene rated by the assets employed by the firm . One 

defi c iency of using the turnover rati o alone is that it places 

a premium on using o ld equipment. If farm assets have little 

market value, they ma y be old and inefficient but the y may 

generate a high turnover ratio. 

d. Solvency Solvency refers to the extent to which nonowner 

funds are being used to finance the firm's assets. Solvency 

also is an indicator of the long-run ability of the firm to 

pay all obligat ions i f the firm was liquidated. One common 

s o lvency measur e is the debt-asset ratio, which denotes h ow 

much ·debt is financing assets. Anot her solvency measure is 

the timesinterestearned rati o which divides inc o me bef o re 

interest and taxes by the annual interes t expense. Thi s rati o 

evaluates the cash flow ability of the firm to meet in te rest 

payments. 

Bernstein (1983) stressed the imp o rtanc e of examining the 

firm's capital structure because of the basic di ff erence 

between equity and debt. Equity is the risk capital of the 

firm, requiring no guaranteed return . Debt, h oweve r. mus t b e 

r e paid and at specified times regardless of the firm's c urrent 

c ash flo w condition. Interest, t he cost of using debt 

capital, must also be paid under most loan agreements . 

The larger the pr o p o rti o n o f debt in the f irm's capital 

structure , the higher the firm's resulting fixed charges and 

repayment commitments . These high fixed c ommitments increase 

the chances that the firm may be unable to pay interest and 
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principal when due. The basic risk with a levered capital 

structure is that the firm runs the risk o f facing a cash 

deficiency when obligat i ons must be met. 

2 . Studies Q.f_ financial performance measure s 

Relatively few researcher s have examined how well 

specific ratios accurately communicate informati o n abo ut a 

firm's financial condition. The following section contains a 

few synopses of studies which have examined the use of 

financial rati os as analytical tools. 

In a detailed study of financial ratios. Pinches, Mingo , 

and Caruthe r s ( 1 973) developed an e mpiri cally based 

classification o f financial rati os as an alternative for "many 

ad hoc classification~ systems for fi nancial rati os " . 

These authors employed factor analysis, a multivaria te 

statistical technique, to isolate independent patterns of 

financial ratios. The factor analysis y i elded seven 

classifications from forty-eight ratios examined. 

Surprisingly, four of the seven classifications were identical 

to the f ou r traditi onal categories. The three other 

ca tegories identified were: inventory intensiveness. 

receivables intensiveness, and cash posi tio n . 

Highly repre sentative rati o s of these four categories were 

cash flow to net worth, cash flow to total assets, and cash 

fl o w to sales ( r e presenting profitability ) . Representing 

efficienc y was sales to assets, representing liquidity was 
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current assets t o current liabilities, a nd representing 

s o lvency was debt to assets. 

In an early study, Walter ( 1957 ) c ritiqued the practice 

o f determining technical insolvency by examining ba l anc e sheet 

accounts which are stocks of assets and debts . Walter defined 

technical solvency as "the ability of a given business uni t t o 

meet its currently maturing obligati o ns". Technical s o lvency 

is different from long run solvency because technical solvency 

is bounded by a specific time period, generally a year. Two 

tools Walter recommended using to examine technical s o lvenc y 

were a funds flow statement, and the rati o of net cash profi t 

t o sales. These tools examine fl ows of funds to determine 

whether cash inf lows exceed cash outflo ws by a margin 

sufficient to protect against possible inflow reducti o ns o r 

outflow increases. 

These studies of financial perfo rmance measures provide 

some backgr o und f o r the study of financial stress in business 

firms. Examination o f financial structure and changes in the 

capital structure o f a firm also provides understanding o f 

f i rm financial stress. 

3 . Financial structure analvsis 

Examining the asset and debt components of the firm and 

how these components change over time is useful for the 

financial analyst. Expressing balance sheet and income 

statement items as percentages o f t o tal assets aids in 
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examining trends in the firm's activities ( Van Horne. 1983 . 

p. 706-709). These statements of percentage components are 

called common size statements. Common size financial 

statements facilitate comparisons between firms of differing 

sizes, along with expedient examination of an individual 

firm's financial statement components and structural changes 

from year to year. Common size balance sheets are useful for 

analyzing farm firms because agriculture is very capital 

intensive. Thus, capital structure and structural changes in 

a farm firm may communicate impo rtant information about a 

farming o peration. 

Lev ( 1974 ) expanded on the use of common size statements 

by presenting the theory of decomposition analysis, a fairly 

efficient method of identif y ing structural changes in 

financial statements. Lev theorized that the proportional 

financial statement components, which are nonnegative and sum 

to one, could be thought of as probabilities. For instance. a 

dollar of assets chosen at random from a firm would have a 

probability, p, of belonging to a certain type of asset based 

o n the asset structure of that firm. 

Lev likened structural financial statement changes to 

original probabilities and revised probabilities used in 

information theory and entropy theory (p.18 ) . In this case . 

entropy is a measure of a hypothesized tendency toward an 

optimal financial structure . The expected information 

equation for a set of events takes the form: 
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n 

( 2 . l) 

i=l 

where qi = revised probability, 

pi = original probability. 

The logarithmic trans formatio n allows a set of 

probabi lities to be added together . The base of the logarithm 

is ar.bitrary. 

Lev applied the expected information equation to common 

size statements to estimate indexes of structural change 

because variations in the proporti9na l relationships among 

financial statement components reflect signi ficant events 

which are of. interest to a financial analyst. Lev devel o ped 

severa l financial statement indexes which mea su res capital 

structure changes . 

One of Lev 's dec o mposition measur es is the asset index 

which measures the degree of change in the firm's asset 

st ructu r e during the period between the begi nning and ending 

balance sheets . This index is computed as f o llows : 

I = a 

n 

q. * ln ( q. / p . ) 
l l l 

i=l 

whe re I = the asset decompo sition measure, a 

( 2 . 2) 

qi = the percent of total assets c o mposed o f a 

specif i c type of asset in time t , 
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pi = the percent of t otal assets composed of a 

specific type of asset in time t-1, 

i = 1 .. . n. 

If there is no change in the relative shares of the 

different assets. then Ia = 0. ~hene ver qi differs from Pi' 

I takes on the value of some positive number. a The larger the 

number, the greater the changes in the asset structure during 

that time period. 

The liabilities index is computed in the same manner as 

the asset index. Individual liability categories and net 

wo rth a r e represented as a percent of t o tal assets are the 

and p.'s. 
1 

An ove rall balance sheet index is ca lculated from c hanges 

between the relative shares o f fou r main balance sheet 

cat ego ries: n o nreal estate assets , real estate assets , n o nreal 

estate debt, and real es t ate debt ( whi c h includes net wo rth ) . 

The d o llar value of each of these categories is divided by two 

times the value of total assets to yiel d f o ur fracti ons wh ich 

s um to one. The balance sheet dec o mposi ti o n measure o f the 

s ec o nd v ea r relative to the first i s: 

2 2 

1 bs = I I q .. k ln(q .. / p .. ) ( 2 . 3 ) 
lJ l j l J 

i =l j= l 

where 1 bs = the balance s heet decomposi ti o n meas ure. 
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i = 1 f o r nonreal estate p o rtions of 

assets o r liabilities, o r i = 2 for real 

estate po r tions of assets o r liabilities ; 

j = 1 for assets, or j = 2 f o r liabilitie s 

a nd net wo rth. 

This index measures the degree to wh ich the balance sheet 

in time t d iffe rs fr om the balance sheet i n time tl. 

The f ina l type of decomposition index measures the 

de v iatio n of a firm's financial statement from an 

industry-wide weighted average balance sheet at a p o int in 

time . 

' 

The balance sheet deviation index is: 

1 ibs = 

and 

2 2 

p .. /t l n ( p .. I s . . ) 
lJC l JC lJ 

c = 1 •.. N ( 2 . 4 ) 

i=l j =l 

N 

s. 
1 j = I w It 

Pijc' c i = 1.2; j = 1. 2 ( 2 . 5) 

c=l 

where ribs = index of the de~ree to which the 

c o mposition of firm e's balance s heet 

d ev i ates fr o m t ha t of the in dustry, 

W = r ati o of the value of the firm's c 

assets to the value o f the industry's 

tota l assets . 
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= each o f the f o ur balance sheet 

components for firm c, measured as a 

fraction of the firm's t otal assets 

plus liabilities, 

s .. = industry- wide weighted average balance 
1 J 

sheet comp o nents. 

If firm e's balance sheet composition is identical to the 

industry average, then libs = 0 . The more the individual 

firm's balance sheet deviates from the industry average, the 

larger the index number. 

An important property t o remember about decomposition 

measures is that index numbers measure distance not direction. 

A large index number relative to other firms in the sample 

indicates some type of change in the balance sheet, but the 

measure is unable t o discriminate between changes a way o r 

toward an opti mal position. Lev ( 1971 ) conducted a pair-wise 

compari son of failed and nonfailed firms' indexes. His 

results indicated that in formation measures for failed firms 

were la rger than those of nonfailed firms . Of the four 

indexes, the balanc e sheet measure displayed the greatest 

discriminating power between failed and n onfailed firms. 
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B. Firm Failure Studies From Business Finance 

Since financial rati o s provide an efficient source of 

information about business firms , most studies of firm 

failures have relied o n ratios as the p rimar y predictors of 

failure. These studies of fi rm failure are probably the best 

sou rce of inf o rmation about characteristics of stressed, but 

nonbankrupt, firms. If a f irm is stressed before it fails, 

and the causes the failure are understood , managers of 

nonbankrupt firms can take steps to avoid failu re. 

One of the earliest failure prediction studies was 

conducted by W.H. Beaver in 1967 . A firm failed if it had 

declared bankruptcy, had defaulted on bonds, had an overdrawn 

bank account, o r had not paid preferred stock dividends. 

Beaver choose 30 ratios to examine because of their popularity 

in the literature, their performance in previ o us studies, and 

their inclusion of a cash flow concept. The author performed 

several univariate analyses , and determined the cash 

flow-to-debt ratio was the best single predicto r of financial 

failure. Beaver drew seve ral interesting conclusions : not all 

rati os predict failure equallv well, and rati os predict 

nonfailure better than failure . 

Another milestone study was conducted by Altman in 1968 . 

Altman's sample comprised firms which had filed a bankruptcy 

petition under Chapter X of the nati onal bankruptcy a ct . 
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Altman improved upon Beaver's study by using a multivariate 

statisti c al technique . multip l e discriminant analysis, which 

could incorpo rate mo re finsncial inf o rmati o n about t he firm . 

Of the twenty- two variables analyzed . five were selected as 

having the best predictive ability in a linea r model. These 

ratios were: working capital to total assets, re ta ined 

earnings to total assets , earnings bef o re interest and taxes 

t o total assets , market value of equity to book value of debt, 

and sales to total assets. 

In another multivariate study. Edmister (1972) researched 

techniques to predict small business f ailure . Data for this 

study were drawn from Small Business Administration bo rr owe rs. 

Edmister used a zer o-one regressi o n technique instead of 

multiple discriminant analysis. Independent variables used in 

this research were qualitative zer o-one variables based on 

arbitrary cutoff points within the range of the rati o . 

Consequentl y , Edmister developed a rather c o mplex model of 

seven variables t o predict failure. S ignificant variables in 

his model were: annual funds flow to current liabilities, 

equity to sales, net working capital to sales. current 

l iabilities t o equity, inventory to sales, the quick ratio. 

a nd a downtrend of the firm's quick rati o to industr y average 

qui c k ra tio . 

The autho r n o ted that no single ratio predicted as well 

as a small group of rati os , independent predict o rs were 

superior t o highly cor~elated pred icto rs. and some ratios 
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which seemed insignificant by themselves added valuable 

information when combined with ot her variables. Edmister also 

stated, "Maximum advantage is mos t likely obta ined by 

selecting one ratio for each different characteristic of the 

borrow's busi n ess." 

C. Firm Failure Studies From Agricultural Finance 

Multivariate statistical techniques have also been 

applied to agricultural data . Dunn and Frey (1976) applied 

multiple discriminant analysis to loan data from P. C . A . 

cash-grain farm borro wers. Loa ns had been classified by 

P . C . A . examiners as either acceptable or problem . Four loan 

characteristics in the mo del met the 95 percent significance 

level. They were: the debt- asset ratio. the amount of credit 

life insurance o n the l oan applicant, the amount of the P. C .A. 

loan to net cash farm income, and the number of acres o wned . 

Another multivariate agricultural study incorporated 

macroeconomic factors and farm characteristics into a 

time-series farm failure prediction model . S hepard and 

Col lins ( 1982 ) regres sed the a nnual r ate o f agricultural 

bankruptcies from 1910 to 1978 o nt o the foll owing variables: 

real net income of farm ope rat o r s per farm. the proporti o n of 

farm revenues from agricultural exports, the average nonfarm 

income per fa rm . average farm size, the value of farm 

machinery as a percent of total farm assets, the debt-asset 
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ratio, financial assets as a percent of tota l assets . r eal 

federal agricultural support payments per farm. nonfarm 

bankruptcy rates. and interest rates on 90-day government 

securities. 

Ordinary least squares regressi on resulted in f ive 

significant variables: net farm inc o me, agricult ural s upport 

payments. farm size, leverage , and nonfarm bankruptcy rates. 

After several tests of the model, Shepard and Collins 

concluded that agricultural support payments have n ot induce d, 

deferred, or reduced farm failures. They noted that the 

strong link between a gricultural and nonagricultural 

bankruptcy rates indi cate that federal macroeco n o mic poli c ies 

may strongly effect farm failure rate s. 

In a very recent study, Lines and Zula uf (1985) used a 

multichotomous discrete dependent var iable, debt-asset ratio 

categories, as the stress indicator for their study because. 

" ... it measures the rela tive cla im which debt has on the 

earnings generated by the farm's asset s. The greater the debt 

the greater the share of earnings generated by the assets 

which must be used to service debt" ( p.93 ) . These autho rs are 

among the first to analyze farm ope r ator survey data using a 

multivariate statist i cal technique. They used a maximum 

likelihood logit model to examine demographic informati o n 

about Ohio fa rm operators collected fr o m a 1984 su rvP'·. 

Independent variable~ tho aut ho rs f o und ~i~nificant were: the 

age n f the o perat o r. t h e 3mount of land owned . and gro ss far m 
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sales . Variable s whi c h were n o t signi fica n t were o ff - farm 

income and fa rm ty pe . 

D. Statistica l Te c hniques f o r Fail ure Predi c ti o n 

The literature o n firm f ai l u r e predicti o n models 

com pri se s a number of stat istical techniques u s ed in 

estimati n g these models . Since most researchers attemp t t o 

catego rize firms into o n e o r mo re categories o f f ailed o r 

no nfailed firms , the dependent variable is gene rall y discrete . 

When dependent va riab les a re discrete , a method ot her than 

o rdinary least squares re g ression must be used because the 

erro r term is he t er osc edast ic ( Pendyck and Rubinf el d . 1981, 

p . 276 ). Two statist ical methods whi c h facilitate the use of 

discrete depe ndent variables which Co llins and Green ( 1982) 

evaluated were multip l e discriminant anal ysis and t he l ogit 

(o r probit ) models. 

The multiple discriminant analysis estimates a linea r 

eq uati o n whi c h assigns an o b se rvati o n to o ne of two (o r mor e ) 

populations. The unde r l y ing assumption of multip le 

discriminant analysi s ( MDA ) i s t ha t different populati o ns of 

multivariate no rmal random varia ble s have diffe rent means but 

si milar v arian c e s. 

Co llins and Green pointed o ut two assump tions of MDA 

whic h are vio lated whe n t his method i s used to pr ed ict 

ba nkr u ptcy . F irst , f inancial r atios ( which a re frequently 
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used in the model ) usually are not normally distributed. 

Second, the variances of the variables in the bankrupt group 

are probably greater than the varian ce of the variables in the 

n o nbankrupt group. 

An alternative model is logistic discrimination . Collins 

and Green noted the logit model is desirable, ''because the 

logit formulation is more r obust to distributional assumptions 

and, in fact, arises from several possibl~ sets of 

distributional assumptions." In the case of bankruptcy 

forecasting where the dependent variable equals zero or one, a 

maximum likelihood method must be used to estimate the model 

(see Pendyck and Rubinfeld, appendix 10.1 ) . The maximum 

likelihood estimation method is more appealing than 

discriminant ana lysis whenever one of the independent 

variables is qualitative. A qualitative variable violates the 

normality assumption ( Lines a nd Zulauf, 1985 ) . 

The probit model is very similar to the logit model, 

except that the probit model is based on the cumulative normal 

distribution. Capps and Kramer ( 1 985 ) no ted that the pr o bit 

and logit models yield "strikingly similar results" , and it 

typically doesn't matter which method is used. Ameniya ( 1 981 ) 

estimated the followin g relati onship between the pr o bit and 

l ogit coefficients: 

1 . 6 B (probit) = 8 Clogit ) . 
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E. Farm Operato r Survey Anal y ses 

Another avenue o f financial stress lite rat ure devel o ped 

very recently. As farm financial pr o blems have intens ified in 

recent yea r s, an increasing n u mb er of states have su rveyed 

fa rm o pe r ato r s to ascer tai n the extent of fa r m f in a n ci a l 

pr o blems. Most of the anal ysis of these su rvey s resu lts rely 

upon univariate analysis and c o ntingency tables . 

Many farm o pera to r surveys gathered balance sheet data 

and a limited amount of inco me statement inf o rmati on . In an 

attempt to link inco me t o debt level, Melicha r ( 1984, p . 9) 

illustrated t he jo int im pact of a farmer's deb t l e vel and the 

interest rate t o the income r ate of return on equity. 

Assuming a two percent income r e turn to assets, a seven 

percent inte rest rate on debt , and a thi r ty percent deb t-asset 

rati o , Melichar pointed out a farmer's income return on equi ty 

would be negative. To further illustrate financial stress. 

Melichar classi fied farm o perators by debt-asset ratio 

catego ries . 

Harringt o n attached labels to these ratio 

classif icati o ns . He described fa rm o perato rs with debt-asset 

rati os o v er o ne hundred as " technically inso l vent ". Tho se 

ope r ators with rati os between se v e n ty and one hundred have 

" extreme financial problems". Those with debt- asset r ati os 

between forty and seventy have "serious financi al p r oblems " , 
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and those with ratios below f orty have "no apparent financial 

problems". 

Many survey analysts, including the USDA, have used 

debt-asset ratio classes as the predominant indicator of 

financial stress. In a recent summary of farm operator survey 

results, Barickman (1985) noted that the debt-asset ratio 

categories seemed to be the most commonly used indicator of 

financial stress: twelve out of twelve farm operator survey 

results classified farm operators by debt-asset categories. 

Other measures of financial stress published in survey 

results included: principal and interest delinquency rates (in 

eight out of fifteen farm operator and agricultural lender 

surveys ), farm operators' expectations of years left before 

they discontinue farming (in seven out of twelve surveys), and 

debt-to-net income ratio (in three out of twelve surveys). 

Six out of twelve survey results summarized the percentage 

distribution of farm operators, assets, and debt by debt-asset 

categories. This type of analysis provi des a n estimate of the 

intensity of financial stress . 

Many finance survey anal yst s concluded that the 

debt-asset ratio increases with increasing farm size (measured 

by either the number of acres operated or the dollar value of 

gross sales), and the debt-asset ratio decreases with 

increasing age. 

Bernstein (1983) noted an important limitation to the 

debt-asset ratio: it does not focus on the availability of 
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cash flows that are needed to service a firm's debt . In fact , 

as debt is repaid, the debt-asset rati o may impr ove, but the 

annual amount of cash needed to pay principal and interest may 

remain the same. The author pointed out the debt-asset rati o 

is mo st useful as a screening device, a means of deciding if 

the risk in the capital struc ture requires further 

investigation . 

Income and cash flow indicators of farm financial stress 

were explored mo re deeply by Jolly, Paulsen, Johnson, Baum, 

and Prescott ( 1985). They considered farms with a negative 

cash flow ( defined as "inco me over farm cash expenses plus 

o ff-farm inco me less withdrawals f o r consumption, taxes, and 

debt service " ) , and a hi gh debt-asset ra tio as "vulnerable t o 

both solvency and liqu idity problems". Farms with a positive 

cash flow and a low debt-asset ra tio were considered 

financially stable. The intensity of stress was me as ured by 

the amount of debt controlled by stressed businesses, c ash 

fl o w return to equity, changes in land values, and c hanges in 

financial position over time. 

The authors considered the cash flow retur n on equity, 

si milar to the income re tu rn o n equity, an attractive 

indicator of financial stress because it meas ures the rate at 

which farm and o ff -fa rm earnings are inc reasing or decreas i n g 

equity . A negative cas h flow return on equity indicates the 

rate at which• a firm is co nsuming its net worth . The authors 

considered farms with a cash flow r eturn on equity fr o m -5 to 
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+5 percent as financially stable in the short run. A rati o of 

-10 to -5 percent indicated failure at a moderate rate, and 

firms with a cash flow return on equity of less than -10 

percent faced relativel y s e vere financial stress . 

This study revealed 39 percent of the farm operators 

experienced a return on equity above five percent. Twenty 

eight percent experienced a return on equity between -5 and 

+5, and 33 percent experienced a return on equity below -5. 

In the Corn Belt, 30 percent of the farm ope rators have a ROE 

of less than -5, or a debt-asset ratio greater than 100. 

Nationally, 28 percent of the U.S. farm ope rat ors controlling 

22 of the farm assets earned a return on equity greater than 

ten percent. Of these hi gh profit assets, 57 percent were 

owned by large commercial farms . 

In another cash flo w study, USDA analysts examined data 

for the Roosevelt Center's Roundtable Co n fe renc e (1984 ). They 

defined total cash needs as gross sales minus expenses plus 

o ff-farm income minus annual debt re payment and family living 

al l owance . If total cash needs were negative, then the 

shortfall was divided by g ross sales t o estimate h o w much 

prices needed to increase in order to cover all cash needs. 

The greater the percentage increas e in prices required, the 

g rea ter the deg ree of stress the farm was estimated t o be 

suffe ring . Acco rding to this study , nearly all farms with 

gross sales under $100,000 experienced cash shortfalls. 

Highly levered, larger farms also experienced cash shortfalls . 
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F. An Earnings Mo del of Financial Stress 

Ultimately, e con o mic perfor mance (pro fitab ility ) is the 

source of returns to repay investors and lenders for the risks 

they assume. Earnings ( as opposed to liquidating assets, 

refinancing, or borro wing more money ) are the most desirable 

and reliable ·source of funds to repay princ ipal and interes t . 

A stable trend of positive earnings is one of the best 

assurances that a firm is able to borrow when funds are 

needed, then eventual ly repay the debt. 

"The relationship between net income and the capital 

invested in the generation of that inc o me is o ne of the most 

valid and most widel y recognized measures of enterprise 

performance" ( Bernstein, 1983) . The broad category of re turn 

o n investment ( ROI ) relates income to the a moun t of capita l 

needed to generate that inco me. Bernstein cons iders ROI the 

mo st reliable indicat o r of l o ng-term fi nancial health, better 

than common balance sheet measure s . 

Within the general category of ROI, the re turn on t o tal 

assets is perhaps t he best measur e of operat ing performance of 

a business without regard to how the assets were financed . 

In a simplified form, return o n assets is calculated as: 

ROA= (NI+ I (l-t)]/((BA + EA )/2] ( 2 . 6) 

where ROA = return o n assets, 
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NI = net income after taxes, 

I = interest expense, 

t = marginal tax rate, 

BA = beginning assets, 

EA = ending assets. 

Net income is equal to revenues less expenses. Interest 

is not included in expenses because ROA is a measure of 

earnings to reward both debt and equity capital. The average 

value of assets is used because the return earned in a given 

pe ri o d of time should be related t o the assets that were 

available, on average, during that time period . 

The return on owner's equity measures the returns 

accruing to the owner's investment after the interest paymen t 

on debt c apital has been met. 

equity is calculated b y : 

In a simplified fo rm, return o n 

ROE= NI / [ ( BE + EE )/ 2] 

where BE = beginning equit y , 

EE = ending equity . 

(2 . 7) 

Meli c har ( 1 9 8 5) suggested examining farming o pera t i o ns 

based o n their perf o rmance indicated by the rel a ti o nship 

between pr o fitability and capital structure. This can be do ne 

by examining the recipr o cal relati o nship between the return o n 

equity and the re t urn o n asset s fr o m t he identity : 
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ROE = ROA - ( i(l-t ) D/ A )/ 1 - DI A ( 2 . 8 ) 

where i = interest rate on debt. 

DI A = debt-asset ratio . 

Ret urn on equity is a function of the return on assets , 

the after tax interest rate, and the capital structure of t h e 

firm. Inversely, ROA is a wei ghted average of ROE and the 

after tax interest rate. The weights are the percent equity 

and the percent debt capital. 

The differences between the return on equity and the 

return on assets isolates the effect borrowed capital has on 

the return to owner's equity. If ROA is greater than the 

after-tax interest rate, then ROE is greater than ROA, 

indicating leverage has a positive c o ntributi o n to the firm ' s 

returns. If the return on equity is less than the return on 

asset s, leverage has a negative effect on the firm. If the 

return on assets equals the after tax interes t rate, if the 

firm has no debt, or if the firm pays n o interest on debt, 

then leverage has no effect on the firm. 

Figure 2.1 demonstrates the relationship between ROA and 

ROE . ROA is plotted o n the h o rizo ntal axis, and ROE o n the 

vertical axis. Four financial perf o rmance g r oups are then 

identified. Farm operators who fall int o gr o up one have 

po sitive returns on assets and equity and ROE is greater than 
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I 
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I 
I 

ROE <= 0 < ROA 

Figure 2 .1 Criteria for Profitabi lity Gro ups 
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ROA. Their pl o ts lie abo ve a 45 degree line intersecting the 

o rigin, meaning all operat o rs have debt, and debt inc reases 

the return o n equity. Like gr o up o ne o perators, gr o up two 

o perat o rs also have p o sitive return s o n assets and equi t y. but 

ROE is less than o r equal to ROA. Fo r this gr o up , debt has no 

effect or s o me adverse effects on the firm. Farm operat o rs 

who fall int o group three have a p o si t ive ROA, but leverag e 

has enough o f a negative influence o n the firm t o cause ROE t o 

equal or fall below zero . Farm opera to rs who fall in to gr o up 

four have a negative ROA, c onsequentl y, an y debt they h o ld is 

a further financial impo sition o n the firm. When ROA is 

negative, it is n o t possible for a firm t o have ROE greater 

than ROA. 

Previ o us empirical studies and recent survey s suggest 

several types of farm o perato r characteristics which ma y 

predi c t financial stress. 

stress suggested is: 

An empiri c al mo del o f financial 

Y = f ( D,F.E ) 

where Y =a financial stress indica to r, 

D = demog raphi c cha racteri s tics o f fa rm 

o perat ors, 

F = financial c haracteris t ics: rati o s, 

balance sheet s tr u cture, and Lev' s 

indexes. 

E = expansi o n pa t t ern c h a racter i stics. 

(2 . 9) 
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Many economists and policymakers have wondered what types 

o f farm o perators, what financial c haracteristics, and what 

prior asset expansion behavior typifies o perato rs most 

susceptible to financial problems. This questio n will be 

addressed in the remainder of the thesis by examining data 

from a recent farm o perator survey. 
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III . METHODS 

Concerns about the financial condition of farm operators 

and agricultural lenders prompted I o wa State University and 

the State of Iowa Department of Agriculture to cooperate in 

conducting the 1985 Iowa farm Finance Survey. The survey was 

employed as a means of gathering financial and demographic 

information about Iowa farm operators in order to document the 

extent and severity of the financial problems facing them . 

Also, the sur vey's results could provide useful information 

for shaping public policy to aid financially stressed farm 

operators. 

A . The Data 

Mail surveys were sent to 4700 Iowa farmers, 

proportionately distributed by crop reporting district and 

farm size. Due to the dependence on o perator response, the 

data cannot be c o nsidered rand o m and may be subject to 

response bias. Several biases are evident when demographic 

cha racteristics of the 1985 survey respondents are compared 

with the same characteristics from the 1982 Census (Jo lly and 

Barkema, 1985) . Small farmers ( under 180 acres) are 

underrepresented in the 1985 data, while medium to large size 

farms ( 180 to 1000 acres ) are over - represented . Farm 
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Table 3.1 Selected Comparisons between the 1982 Census a and the 1985 Farm Finance Survey Responses 

Farm Size 
(ac res ) 

1-9 

10-49 

50-179 

180-499 

500-999 

1000-1999 

2000+ 

Average Acreage 

Age of Operator 

Unde r 35 

35-44 

45-54 

55-64 

65+ 

Average Age 

1982 Census 1985 Survey 

Distribution (% ) 

6 . 9 0 . 1 

10 . 7 1. 1 

26.8 15.5 

40 . 1 53.7 

12.9 25 . 2 

11. 1 3.8 

0.3 0.5 

283 429 

22.5 5.8 

19.5 16 . 3 

22 . 6 26 

23.9 37.8 

11. 5 14 

4 7. 6 53 . 8 

Jolly and Barkema, 1985 . 
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o perators u nder the a ge o f thirty-five ar e undersampled . 

while farm o perat o rs over fifty- five are o versampled. 

Co nsequentl y , the 1 985 data r epre s ent olde r farm operat o r s and 

larger farming operations ( Table 3 . 1) , compared t o the 1982 

ce n sus . Of the 4700 surveys mailed o ut, 668 were complet ed 

and returned. 

8 . The Su rvey Instrument 

The 1 9 85 I o wa Farm Finance Survey instrument was designed 

to gathe r demograph ic a s wel l as financial i nf o rmati o n about 

the re s p o ndents ( see Appendix A) . The survey instrume nt 

contained questions asking f o r the count y in which most of the 

farming operation was located, o perator age. number of 

dependents under eighteen years o f age, the highest level of 

school the husband and wife attended, a nd the number of year s 

the operator had been farming . Respondents were al so asked t o 

report g r os s profits, sales of breedi ng livestock. interest 

expense, dep reciation , a n d t otal deduc tion s fro m their 1982 , 

1983 . and 1984 tax reco rds. 

Other questions included: the percentage of 198 4 g r oss 

far m sales whi c h came from fo ur major agricultu ral p r oducts 

c r o ps, beef, pork, o r d a iry; the d ol l a r a mount o f off-farm 

inco me ea rned by the husband a nd wife ; a nd the number of acres 

own e d , acres rented fr o m ot hers , ac r es r ented t o ot her s, and 

tota l acres o perated. The next secti o n o r the survey 
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instrument was designed to pr o vide info rmation about the 

timing a n d the a mount of the fa r m o perat o r's purchases of 

land , and machi n ery and equipment over the prev i o us ten years . 

The survey also asked far m o perators about the va l ue of 

thei r real estate assets and total assets o n J anuary l , 198~ 

and 1985 , the amo u nt of o utstanding l o an balances by type of 

lender o n those dates , and the interest rate being paid o n 

these loans as of January l , 1985. One final question asked 

operato r s if they were current on princ i pal and /o r interest 

payments on their debts. 

C . Calculations of F inan cial Measures 

1 . Cash flo w ca l culations 

The rates of return on assets and equity examined in this 

study are specified as operator cash flows divided b y operator 

assets o r equity . Obviously , if a farm operator owns very 

little of the assets used in the farming o perati o n, the return 

o n those assets c o uld be highly positive o r negative, due t o a 

s mall asset base. 

Examination of cash fl o w returns all o ws us t o gauge the 

amount of cash being g enerat e d by a ssets for principal and 

interest repayment . A cash flow return to equity provides an 

estimate of a "growth rate" of equity to be reinvested in the 

fi r m. 

Operator c ash fl o w is cal c ulated as: 
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TO + OEP + INVCHA - TAX 

FAMLIV 

where CFROA = the cash flow re turn on assets, 

( 3. 1 ) 

GS = gross sales from agricultura l products 

( from income tax form 10 40 schedule F ) , 

LS = sales from breeding livestock . 

TD = ~otal deductions (cash and noncash ) 

DEP = depreciation, 

INVCHA = invento r y change, which is 1985 no nreal 

estate asset value minus 1984 nonreal 

estate asset value, 

TAX = personal income taxes paid, 

INT = interest expense on debt, 

t = marginal tax rate, 

FAMLIV = family living allowance . 

Cash flows for 1982, 1983 , and 1984 were calculated and 

adjusted to 1984 dollars by the consumer price index f o r 

personal consump tion. The annual estimates were averaged, 

then divided by the average of the 1984 and 1 9 85 assets. No 

invento ry c hange was c al c ula t ed f o r 1982 and 1 9 8 3 c ash fl o ws 

since balance sheet informati o n was lacking f o r those years . 

The three year average cash fl o w was used to smo o th o ut 

inventory fluctuati o ns and unusual inco me years , e specially 

1983 and 1984 income from the PIK program . This three year 
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composite return was calculated with the assumption that the 

asset structure of the fa rm in 1982 and 1983 which generated 

income in those y ears was similar t o the asset structure of 

the farm ih 1 984. 

The operator cash flow for return on equity is: 

CFROE = GS + LS - TD + DEP + INVCHA - TAX 

- FAMLIV 

= CFROA - Int (l -t). 

( 3. 2 ) 

( 3 . 3 ) 

The same method of adjusting and averaging ROA cash flows 

was employed f o r RO E cash flows. The return on equity cash 

flow was divided by the average 1984 and 1985 net worth to 

calculate ROE . 

Tax liabilities and family living expenditures had t o be 

estimated in order to generate cash flows for each 

o bservation. Frey and Behrens ( 1981 ) noted unpaid farm fami ly 

labo r and management do n o t show up as an expense on the farm 

income statement as they t yp ically would in an o ther type o f 

firm. Consequentl y , a proxy f or unpaid family labor and 

management r eturn, a family living allowance, was deducted 

fr o m cash inflows. Family living al lowances were b ased on the 

number of dependents the o perato r supported . Average liv ing 

expenditures by family size were taken from the 1982, 1983, 

and 1984 Iowa Farm Family Living Expenditures Extension 

publications (Edwards, 1982, 1983, 1984) . 
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Since most farming ope rations are operated as sole 

proprietorships, personal income taxes were computed from 

state and federal tax tables for the respective years, along 

with federal self-employment tax . 

taxation was computed as follows: 

Income subject to federal 

TNI =GS+ Offa rm + (.4 * LS ) -

TD (1000 * DEP) 

wher e TNI = taxable net income , 

Offarm = off-farm income (only in 1984 

calculation ) . 

(3.4) 

Income subject to federal self employment tax was 

computed from taxable net inco me less sales o f breedin~ 

livestock in a given year , except for the 1984 ca lculati o n 

when off-farm income was subtracted from taxable net inc o me 

bef o re tax computations. 

Income subject to state taxation was computed as follows: 

STNI = TNI - FT+ ( 1000 * DEP ) (3.5) 

where STNI = state taxable net income, 

FT = federal taxes paid . 

Iowa tax law allows a twenty dollar tax cred i t per 

dependent instead of the one thous~nd dollar federal 

deduction. The annual marginal tax rate was ca l c ulated as the 
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s um of the marginal federal, state. and 

rates. 

2. Principal repayment estimation 

sel f employment tax 

In order to replicate the same cash fl o w shortfall 

analysis the USDA performed, annual real estate and nonreal 

estate principal payments had to be estimated . Some 

assumptions ~ere made abo ut the repayment terms on individual 

lender categories, and the amount o f nonreal estate debt which 

r ep resented annual operat ing expenses to be paid when 

inventories were sold. Examining the 1984 Iowa Farm Business 

Summaries ( Edward s, 1985), year-end operating notes 

represented approximately 31 percent of a nnual o perating 

expenses. Consequently , 31 percent of tota l c ash deducti o ns 

were subtracted fr o m nonreal estate debt and considered 

cur r e nt liabilities. The remai n ing n o nreal estate debt was 

assigned a repayment term of three years . Assigned repay ment 

terms on real estate debt varied with the type of lender 

( Table 3 . 2). 

3 . Demogr a ph ic variables 

Policymakers are interested in discovering what 

parti c ular demographic c haracteri stics seem to be common among 

financially st ressed farm o perato rs in o rder to tar g et public 
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Table 3.2 Assumed Remaining Years on Outstanding 

Real Es tate Loans. 

Lender Years Lender Years 

Bank 

P CA 

FLBA 

FmHA 

Other 

20 

10 

25 

30 

20 

I I 

I I 

I I 

I l 

I I 

Insurance Co. 

Individual 

Mer c h / Dealer 

CCC & Gov't 

20 

20 

20 

20 



www.manaraa.com

43 

policy to needy groups . The survey data provided inf o rmati o n 

about many facets of the farm family: 

MNASSETS mean 1984 and 1985 asset value which represents 

farm size. Many other survey results indicated 

larger farms are experiencing the greatest stress. 

EDW, EDH - the educational attainment of the wife and husband, 

respectively . 1 = grade school, 2 = high school, 3 

= college or vocational training. This is a proxy 

var iable for management ability and o fffarm 

employability. 

YRSFARM - the number of year s the operat o r has been farming . 

This variable reflects the experience of the farm 

operator. Like educati o n, the more experience, the 

better the management, and the better the financia l 

condition of the farm. 

OFFARMPC - the sum o f the husband' s and wife 's off-farm inco me 

divided by gro ss sales in 19 84. This is a measure 

of how much the farm relies o n o ff-farm inco me . If 

a farm is experiencing fina ncial tr o ub l e, s o me o ne in 

the famil y ma y be wo rking at an o ff - farm jo b t o he l p 

contribute t o needed income . 

RENTEDPC - the perc ent o f land o perate d whi c h is r e nted. 

Generally, the mo re land rented, the higher the 

return on owned assets and equity. 

FAMLIV84 - the d o llar value o f family living expenditures f or 

1984, a . prox y family-s ize variable . The more mo ne y 
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spent on family living, the lower the return on 

equity. 

Two sets of dummy variables were created for location and 

farm type. The farm type dummy variables were: 

BEEF = 1 if fifty percent or more of the gross profits came 

from the sale of beef. Otherwise, BEEF = 0. 

PORK= 1 if fifty percent or more of gross profits came from 

the sale of pork. Otherwise, PORK = 0. 

DAIRY = 1 if fifty percent or more of the gross profits came 

from the sale of dairy products. Otherwise, DAIRY = 

0. 

MIXED = 1 if no individual product comprised fifty percent or 

more of the gross profits. Otherwise, MIXED = 0 . 

The CROP variable, which represents farms with over fifty 

percent of their gross profits corning from the sale of crops, 

is implied by the other four variables. 

The location dummy variables were assigned to each 

observation based on the farming operation's location in one 

of the four districts ( see map, Appendix 8 ) : 

CENTRAL = 1 if the observation is located in a county in north 

central Iowa, otherwise CENTRAL = 0. 

WEST= 2 if the observation is located in a county in north 

west Iowa, otherwise, WEST = 0 . 

SOUTH = 1 if the observation is located in a county in 

southern Iowa, otherwise, SOUTH = 0 . 



www.manaraa.com

45 

The EAST variable, which represents farming operations in 

east central I owa is implied by the ot her three variables . 

4 . Financial variables 

Variables representing financial aspects of the firm were 

chosen following Pinche's and Edmister's guidelines - choose 

one variable for each eco nomic aspect of the firm. 

variables calculated were: 

Financial 

CFMAR3 - three year cash flow margin, computed from CFROA 

divided by the three year mean gross sales and sales 

of breeding livestock, also adjusted to 19 84 

dollars . The higher the cash f low margin, the 

greater the return o n equity. 

TURNOVER - this is a capital efficiency measure calculated by 

dividing the three year me a n of gross sales plus 

sales of breeding livest ock (ad justed t o 198 4 

dollars ) by the mean o f the 1 9 84 and 1985 assets. 

The higher the turnover, the greater the return o n 

equity. 

MNDAR - the mean debt-asset rati o for 1984 and 1985. The 

higher the debt-asset rati o, the higher the fixed 

obligati o ns o f the firm, and the l o wer the ROE. 

INTOSALE - the three year mean ratio of interest expense 

divided by gross sales plus livestock sales adjusted 

to 1984 dollars. The greater the interest expense 

re lative to gross sales, the lower the ROE. 
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ATINT85 - the 1985 mean after-tax interest rate on debt . The 

l o wer the interest rate, the l o wer the interest 

expense ( all else equal ) , and the higher the RO E . 

CVC F - the coefficient of variati o n of the 1982, 198 3, and 

1984 farm cash flows f o r the farm o perati o n . 

Edmister ( 1972 ) theo rized that the greater the 

variations in income and cash flow t he greater the 

chance of a business having financial p r oblems. 

ASSETINX - Lev's index for asset structural changes on the 

balance sheet. The greater the structural changes, 

the more likely the firm is experiencing financial 

stress . This is also true for the other th ree 

indexes. 

DEBINX - Lev's index for debt structural changes o n the 

balance sheet. 

BSINX - Lev's index for entire balance sheet struc tural 

changes. 

MEANDEV - the mean of Lev's index f o r how much an o perat o r 's 

19 84 and 1985 balance sheets deviated from the 

sample's mean 19 8 4 and 198 5 balance sheets . 

RETOAS ST - the mean of 1 984 and 1 9 85 values of real estate 

assets divided by the mean total as s ets. This 

variable indicates the concentration of farm assets 

held as land. The greater the concentrati on of 

assets held as real estate ( which yields a l ow cash 

return ~ the lower the retur n on equity. 
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NR / ASSETS - the average of the 1984 and 1985 nonreal estate 

debt to mean total assets. This ratio provides some 

insight into how the debt of the firm is structured. 

The more n o nreal estate debt held by the firm 

relative to total debt , the higher the interest rate 

and consequent interest expense, which results in a 

lower ROE . 

5. Expansion pattern variables 

The survey data provided six expansion pattern variables 

which may yield some insightful inf ormation about the 

financial condition of the farm given past acquisition trends . 

If an operator expanded aggressively when land values were 

high, they have experienced great reducti ons in asset values 

and these operators may be servicing large amounts of debt. 

Also, if an ope rator purchased large amounts of machinery and 

equipment in the late 1970s and early 1980s, the y too may be 

suffering adverse consequences of over expansion using too 

much debt . Variables calculated were: 

NETLNDl - net land acquisitions ( in acres ) which occurred 

between 1982 and 1985, divided by total acres 

currently owned. This vari able indicates the 

percentage change in the land base during that time 

period. Recent land purchases may indicate a farm 

operator is doing well financially. On the o ther 
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hand, operators who are selling land may be 

experiencing financial stress. 

NETLND 2 - net land acquisition ( in acres) which occurred 

between 1979 and 1982, divided by total acres 

currently owned . farm operators who purc hased lan d 

during this time peri od paid record prices, and have 

suffered the greatest decline in values since the 

peak in 1981. 

NET LND 3 - net land acquisitions (in acres) which occurred 

between 1975 and 1979, divided by total acres 

cur rently owned. Operators who purchased land 

during this time period have probably suffered some 

land value declines, however, they probably paid 

much more reasonable prices and experienced lower 

interest rates ove r the initial years of their land 

loan whi c h may contribute to better current re turns 

on equity. 

EQEXPl - net equipment acquisitions from 1982 to 1985 divided 

by the mean 1984 and 1985 assets. This variable 

indicates the percentage change in machinery and 

equipment during this time period . If an ope rator 

purchased muc h machinery in recent years , they may 

be doing well financially. 

indicate fi nancial st re ss. 

Ma chi nery sales could 

EQEXP2 - net equipment acquisitions fro m 1979 to 1982 divided 

by the mean 1984 and 1985 assets. 
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EQEXP3 - net equipment acquisitions from 1979 to 1982 divided 

by the mean 1984 and 1985 assets. 

These variables encompassing demographic, financial, and 

expansion pattern characteristics of the firm were calculated 

fo r each farm operator in the data set. Next, each operator 

was assigned to one of the four profitability groups based 

upon their cash flow returns on assets relative to the cash 

flow return on equity described in Figure 2.1. Examination of 

group means of descriptive variables provides much insight 

into the differences between the typical farm operator of each 

profitability group . The following chapter summarizes the 

differences and similarities between profitability groups' 

demographic, financial, and expansion pattern characteristics . 
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IV. CHARACTERISTICS OF PROFITABILITY GROUPS 

Many survey analysts who relied on debt-asset ratio 

categories also relied upon simple comparisons betwee n group 

means as a way of analyzing the differences between those 

groups. The same technique of comparing and contrasting group 

means is performed . in this chapter. Drawing comparisons is a 

simple technique, yet it yields a wealth of information. 

Ttests were conducted between many ( but not all ) of the 

variables' means to provide a statistical test of significant 

differences. A variable mean with superscript numbers in the 

tables designates whi ch group means are significantly 

different from it. Demographic, financial statement , cash 

flow, and expansion pattern comparisons will be examined in 

this chapter. 

A. Farm Operator Characteristics 

Average farm operator demographi c characteristics by 

profitability group are displayed in Table 4.1 . 

Characteristics summarized are: family s ize, operator age and 

farming experience, educati onal attainment, percentage 

distribution of sales by type of agricultural product, acres 

farmed, the percent of acres rented, and proport ional 
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distributions of operators by crop reporting district . 

differences between groups include: 

Major 

1. Groups one and three have very similar demographic 

characteristics which are notably different from groups 

two or four. Groups one and three farm operators are 

younger, with less years of farming experience, larger 

families, and more education than groups two or four farm 

operators. 

2. Group four farm operators are the oldest on average, with 

more years farming, smaller families, and less education 

than the other three group averages. 

3. In all cases, sales of crops comprise over SS percent of 

gross sales. Next to crop sales, groups four and two 

have the highest percentage of sales fr om beef . Group s 

three and one have the highest percentage of sales from 

pork. 

4. Groups one and three farm operators operate the largest 

number of acres, while gr o up o ne rents the largest 

pro porti on of land. 

5. Group f o ur operato rs farm the small e st number of acres and 

rent the lowest percentag e of land. 
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B. Comparative Balance Sheets 

Balance sheet inf o rmati on by profitability group as of 

Janua ry l, 1985 is summarized in Table 4.2. Major asset and 

liability structur al differences apparent from the table 

include: 

1. Group four farm operat o rs hold the smallest dollar amount 

of assets, and they experienced the greatest decline in 

nonreal estate asset values in 1984. Perhaps these 

ope rat ors are liquidating more inventory and equipment to 

meet cash flow needs. 

2. Group three o pe r at o rs are the most highly leveraged, 

followed by gr oup one ope rators . Group three operators 

h o ld more real estate assets than any of t he other 

groups , and they have the highest percentage of rea l 

estate assets re lative to net worth . 

3 . Group two contains the largest number of operators whil e 

group three contains the smallest number of ope ra tors. 

4 . All groups experienced a decline in net worth during 1984, 

apporoximately equal to the decline in Iowa land values 

in that year (Jolly and Barkema ) . Group four experienced 

the greatest percentage decline while group one 

experience d the smallest percentage decline . 
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C. Comparative Common Size Statements 

The common size balance sheet which shows the 

proportional composition of assets and liabilities by 

profitability group are displayed in Table 4 . 3, along with 

Lev's financial statement indexes. Some highlights of this 

table are: 

1. Group one farm operators have the lowest percentage of real 

estate assets while group three has the g rea test 

percentage. 

2. Group two farm operators h ave the highest percentage of net 

worth to total liabilities of any of the groups . 

3. Groups four and one farm operators have the highest asset, 

balance sheet change, and deviation from sample ave r age 

balance sheet indexes. Thi s means that the balance 

sheets from the two groups have undergone more structural 

change , or are more atypical than the average sample 

balance sheet. 

Distinct differences in the type of debt held by each 

profitability gro up are evident in Table 4 . 4. Lender debt as 

a percent of the group's total debt is presented for 1984 and 

1985. 
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Table 4.3 1984 and 1985 Common Size Balance 
Sheets by Profitability Group 

Group 1 Group 2 

Assets 1984 

Nonreal Estate 40.23 

Real Estate 59.77 

Total Assets 100.00 

Liabilities 

Nonreal Estate 11.84 

Real Estate 19.54 

Net Worth 68.62 

Total Liabilities 100.00 

Lev's Indexes 

Asset Index 

1985 

-Percent-

44.47 

55.53 

100.00 

14.56 

21.40 

64.04 

100.00 

0.0270 

0.7723( 2 ) 

1984 1985 

34.05 36.68 

65.95 63.32 

100.00 100.00 

6.21 7.94 

9.27 10.89 

84.51 81. 1 7 

100.00 100.00 

0.0103 

Debt Index 
Deviation Index 0.1616 0.1660 0.1080 

0.4267 
0. 1148 

Average of 1984-1985 
Deviation Indexes 

Balance Sheet Index 

0.1633 <2 ) 

0.0854 <2 ) 

0.1114 <3 • 4 ) 

0.0181 
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Gr oup 3 

1984 1985 

32.44 33 . 57 

67 . 56 66 . 43 

100.00 100.00 

17.30 23 . 68 

23 . 51 28 . 35 

59. 19 47.97 

100 . 00 100 . 00 

0 . 0 132 

0 . 608 1 
0 . 1273 0 .1 672 

0 . 1472 

0 . 0402 

57 

Group 4 

1984 19 85 

36.87 3 5 . 16 

63 . 13 64.84 

100 . 00 100 . 00 

8.03 12.27 

8 . 60 1 1 . 55 

83 . 28 76 . 1 7 

100.00 100 . 00 

0.0592 

0 . 5167 
0 . 1574 0. 1828 

0.1701 

0 . 0660 

Sample Mean 

1984 1985 

29 . 63 32 . 87 

70 . 37 b 7. 13 

100 . 00 100 . 00 

8 . 46 11. 48 

16 . 63 19 . So 

74.9 68 . 66 

100 . 00 100 . 00 

0.0253 

0 .55 73 
0.1459 0 . 1648 

0 . 1553 

0 . 0485 
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Table 4.4 1984 and 1985 Common Size Debt Structure: 
Lender Debt / Total Debt by Profitability Group 

Group l 

Nonreal Estate Debt 

Total Assets 

Bank 
PCA 
FLB 
Fm HA 
Insurance Co. 
Individual 
Merchant 
CCC & Governmen t 
Other 
Total NR Debt 

Real Estate Debt 

Tota l Assets 

Bank 
PCA 
FLB 
FmHA 
Insurance Co . 
Individual 
Merchant & Dealer 
CCC & Gove rnment 
Other 
Total RE Debt 

1984 

10.38 
6.23 
0 . 90 
0.37 
0.50 
l. 69 
1. 78 
2.60 
0.93 

25.38 

4.63 
0. 11 

25.92 
2 . 18 
8.27 

28 . 28 
0 . 65 
l. 09 
3 . 49 

74.62 

Group 2 

1985 1984 1985 

- Percent-
11 . 91 17.33 19.58 
5.71 7 .47 7 . 44 
0.81 0 . 00 0 . 01 
0.26 0 . 35 0 . 64 
0 . 46 1. 14 1. 21 
1. 72 1. 59 1. 72 
2 . 12 1.86 1. 42 
4 . 68 2.33 3 . 11 
0.90 1.08 1.03 

28.57 33 . 15 36 . 16 

4 . 57 3. 7 5 4.31 
0.13 1. 1 7 1. 31 

25 . 06 32.47 30 . 37 
2. 11 2 .78 2.65 
7 . 38 4 . 40 4 . 10 

27.05 18.60 17.47 
0 .57 0 . 34 0 . 34 
1. 51 1. 25 1. 24 
3.04 2 .1 0 2 . 05 

71. 43 66 . 85 63.84 
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Group 3 Group 4 Sample Mean 

1984 1985 1984 1985 1984 1985 

19.60 21.65 24 . 21 28 . 42 17 . 32 19.54 
8.83 8.75 7 . 02 5.48 7 . 49 7 . 07 
l. 11 l. 24 0.00 0 . 00 0 . 53 0.54 
l. 66 2.30 0 . 79 0 . 93 0 . 79 l. 04 
0.29 0.30 0 . 48 0.50 0 . 65 0.67 
0.80 0.78 1.06 0 . 94 l. 32 l. 35 
0 .86 l. 16 2 . 08 2 . 02 l. 59 l. 61 
2. 16 2.72 2 . 01 3 . 11 2 . 30 3.40 
0 .8 2 0.98 0.74 1. 08 0.92 0 . 99 

36.13 39.88 38.39 42.48 32.91 36.21 

2 . 22 1.85 3 . 63 3.01 3 . 51 3 . 52 
4 . 66 3 . 4'4 0 . 52 0 . 00 l. 81 l. 40 

3 2. 11 32.12 25.78 24.52 29.83 28 . 66 
3.63 4 . 24 7 . 38 7 . 58 3.55 3 . 67 
3 . 54 l. 30 3 . 58 3 . 24 4.96 4 . 03 

15 . 60 15.20 17 . 64 16 . 11 19 . 9 1 19.04 
0. 21 0 . 23 0. 18 0 . 12 0 . 35 0 . 34 
0 . 72 0.32 0.94 l. 13 l. 02 l. 04 
l. 48 l. 42 l. 97 l. 81 2 . 23 2 . 09 

63 . 87 60 .1 2 61 . 61 57.52 67 . 09 63 . 79 
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1. Group one has the greatest percentage of debt in long term 

real estate debt, while group four operat ors have the 

lowest percentage of debt in long term debt. 

2. Group one borrowers have borrowed the greatest portion of 

their real estate debt from individuals, while farm 

operators in the other three groups borrow the greatest 

percentage of their real estate debt from Federal Land 

Bank. 

3. Group three operators borrow a greater percentage of their 

total debt from local banks and Federal Land Bank than 

operators in other profitability groups . 

4. Reliance on Farmer ' s Home Administration real estate debt 

increases across groups from one to fou r. 

Debt as a percent of total lender debt by profitability 

group is displayed in Table C.l of Appendix C. Also in 

Appendix C is Table C.2 displaying group lender debt as a 

percent of total assets. 

Each of these tables provides a different perspective on 

the distribution of debt he ld by the different profitability 

groups. Nonreal estate debt as a percent of total debt 

declined during 1984 for all groups . However, for the overall 

sample, the amount of nonreal estate debt increased . . 

Conversely, real estate debt as a percent of total assets 

increased during 1984 for all groups, while the amount of real 

estate debt declined. For all groups, both ratios of nonreal 
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estate debt to total assets and real estate debt to total 

assets increased during 1984. 

O. Comparative income statements 

More discriminating differences between groups are 

evident in income statements and cash flows for 1984 whi~h 3re 

presented in Table 4 . 5 f or each pr o fitabi l itv g r oup. 

Examination o f c o mparative inco me statements yiel ds the 

fol l o wing informati o n: 

1. Group o ne farm ope rat o rs have the highest dollar values of 

gross sales, the largest cash flow, the highest turnover 

rate, the lowest interest expense to gross sales ratio, 

the lowest average interest rate o n debt, and the longest 

debt repayment schedule - generally the most favorable 

financial conditions o f all the g roups. 

2. Return on assets steadily declines across profitability 

groups with group one having the highest ROA and group 

f o ur having the lowest ROA. 

3 . The sample mean ROA of 3 . 62, is very similar to the 3. 7 

per cent ROA calculated from the Iowa Farm Busi ness 

Association data in the 1984 I owa Farm Costs and Returns 

Summary ( Edwards, 1985 ) . 

4. Gr oup three farm operators have the highest interest as a 

percent of gross sales ratio, along with the shortest 

repayment term on debt. 
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5. Both the average before-tax and after-tax interest rates 

increase across groups, with group one having the lowest 

interest rates and group four having the highest interest 

rates. 

6. The three year mean cash flow declines across groups also. 

E. Cash flow analysis 

The cash flows presented in Table 4.5 are cash flows 

after interest and before annual principal payments. Gro up 

cash flows after principal payments are presented in Table 

4.6. Group three has the greatest cash deficit because they 

have the greatest commitment to nonreal estate payments. The 

sample average cash flow after principal payments of all farm 

o perators in the sample is slightly negative. Although gr o up 

three has the greatest cash flow deficit, gro up four farm 

o perators need the greatest percentage increase in prices in 

o rder to cover cash short falls. 

F. Expansi o n pattern analysis 

Expansi o n pattern informati o n pr o vides insight int o how 

dramatically different groups of farm operators expanded and 

when they expanded (Table 4.7) . Relative t o the number of 
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Table 4 . 6 Percent Increase in Commodity Prices Required 
to Cover all Cash Requirements 

Annual Cash Flow 3 

Annual No nreal 
Estate Pr~ncipal 

Payment 
Annual Real 
Estate Principal c Payment 

Cash Surplus 
o r Deficit 

Gross Sales 

Percent Increase 
in Sales Needed 

Sample 
Group 1 Group 2 Group 3 Gr o up 4 Mean 

-Dollars-

50 . 091 24,18 1 (5 . 206) ( 25,613) 13,853 

4,780 4,743 24 . 415 6,702 10 . 184 

5,852 3,637 8,303 2,418 4,666 

39,459 15 . 801 (3 7,924 ) (34 , 733) (997) 

138,189 107,625 116,822 64 . 775 106,271 

0 . 00% 0 . 00% 32 . 46% 53.62% 0 . 94% 

a Three yea r mean farm cash flow plus 1984 off f·arm 
incom5 . 

Average of 1984 and 1985 nonreal e state payment. c Average of 1984 and 1985 real estate payment . 
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Table 4. 7 Farm Operator Expansi o n Patterns 
By Profitability Group 

Group 1 Group 2 Gr o up 3 Group 4 

Net Land Acre 
Expansion, 1982-1985a 

Net Land Acre 
Expansion, 1979-1982a 

Net Land Acre 
Expansion, 1975-1979a 

Net Machinery & 
Equipment Purchases, 
1982-1985b 

Net Machinery & 
EquipmentbPurchases, 
1979-1982 

Net Machinery & 
Equipment burchases, 

1975-1979 

- Percent-

8.03 <2 • 3 • 4 ) 1 . 90 -1.45 ( 4 ) 3.95 

9 . 31 <2 • 4 > 5.07 <4 > 10 . 21 3 . 68 

15.24 <2 • 3 • 4 > 10.18 <2 > 19.10 <4 >7.87 

7 . 22 5.41 2.79 3 . 47 

8 . 06 6.23 <3 > 5 . 39 5.63 

8. 1 7 6 . 25 <3 > 5 . 43 5 . 86 

bTime period land purchases-sales / current acres owned. 
Time period equipment purchases-sales / average 1984 & 

1985 assets. 
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acres currently o wned, group three farm operators expanded the 

most between 1975 and 1982. However, this group has been 

divesting itself of some l a nd since 1982. Group on e farm 

operators expanded almost as much as group three, but t hey 

have continued to actively buy land since 1982 . 

Group one farm ope r ators have purchased the most 

machinery and equipment in the past ten years relative to 

thei r total asset base . Gr o up fo u r has been more active 

purchasing mac hinery and equipmen t than land. Group th r ee 

farm o perators ha ve been the least active purchasing machinery 

and equipment compared with other groups . 

G. Relationship to Debt-Asset Categories 

Since debt-asset ratio categories seem to be the most 

common method of classifying fina ncially stressed farm 

operators, a c hi -square test is useful to compare 

profitability g r oup classifications with debt-asset ratio 

class ificati ons . The null hypo the s is to be tested is: those 

operators considered stressed because of their debt-asset 

ratio are a l so considered stressed because o f their 
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Table 4.8 Profitability Classifications Compared 
With 1985 Debt / Asset Classifications 

Number I 
Column %1 Group 1 Group 2 Group 3 Group 4 
~~~~-!~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Debt/Assets 

0 - 10 % 25 131 6 78 
17.86% 48 . 16% 6.19% 49 .06% 

11 - 40 59 88 32 44 
42.14% 32 . 35% 32.99% 27 . 67% 

41 - 70 42 45 36 22 
30 . 00% 16.54% 37 . 11% 13 . 84% 

70 + 14 8 23 15 
10 . 00% 2 . 94% 23 . 71% 9.44% 

Chi Square = 418.66 
. DF = 9 

Significant at . 01% level 
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pr o fitability group classification . The resulting chi-square 

i s highly significant. 418.66 ( with nine degrees of freed o m) . 

so we re jec t the null h vpothesis ( Table 4.8 ) . Debt-asset 

rati o categories and pr o fitability gr o ups classify farm 

o perato r s differently. 

The greatest percentage of profitability group three 

o perators fall int o the third debt-asset group. The greatest 

percentage of profitability group one operators are in the 

second debt-asset group, while the greatest percentage of 

profitability group two o perators are in the first debt-asset 

r atio category . The most striking misclassifi c ati o n occurs 

where nearly fifty percent of profitability group fou r 

o perators are in the first debt-asset ratio category. 

The inconsistency between profitability and debt-asset 

ra t i o indicators of financial stress was suggested by Jolly et 

al. who not ed "75 percent of the U.S. o perators with negative 

cash flows had DI A rati os of less than 40 percent. This 

suggests, in part, that the DI A rati o is not a consistent 

measure o f financial stress " ( p.4 ) . 

The comparisons between profitabilit y g r o ups presented in 

this cha pter point out many differences, and some interestin~ 

s imilarities, among profitability groups . Gr o ups o ne and 

three possess similar demographic characteristics, while 

groups two and four are very similar. Group three is the mo st 

indebted, but gro up one also has a high debt - asset rati o . 
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Group one operators have the most favorable income 

statement of any of the groups. Groups one and two seem best 
. . 

able to meet all cash flow requirements (inc luding principal 

payments) , while group three has the greatest negative cash 

flow after principal payments. Group three operators have 

been divesting of land since 1982 , while g r ou p one operators 

have remained active in the land market. 

Although comparing group means is a simple technique, it 

does provide insight about the farm o perat o rs in the data set. 

This technique does not, however, determine which variables 

best predict financial stress . The next chapter focuses o n 

the results of several multivariate linear models estimated to 

predict st r ess. 
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V. A MULTIVARIATE ANALYSIS OF FARM STRESS 

The theory presented in this study points to three 

indicators of financial stress: the debt-asset ratio, the cash 

flow ret u rn on equity and the profitability groupings . The 

debt-asset ratio indicates the riskiness of the firm's capital 

structure. While this ratio is a good preliminary indicator, 

the other measures more thoroughly indicate the financial 

condition of the firm. The cash flow return on equity 

measures the rate at which cash earnings (o r losses ) are 

increasing (or consuming) ope r ator's net worth . Thus, this 

rate of return better indicates the financial well~being of a 

farm. 

The profitability groups relate cash flow return on 

equity to cash return on assets. Although the groupings do 

not c apture the magnitude of returns, they do capture the 

relative relationship between production efficiency ( return on 

assets) and financial efficiency (return on equity ) . 

The data from the survey provides a wealth of information 

about the respondents. To determine which operator 

characteristics are statistically significant in predicting 

financial stress, two multivariate techniques are employed in 

this chapter. Multiple regression analysis is used to 

estimate a linear prediction model for return on equity, a 

continuous variable. Maximum likelihood logit analysis is 
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used for predicting placement in a profitability group. a 

discrete variable. 

A. Ordinary Least Squares Analysis 

The cash flow return on equity was used as the dependent 

variable in a stepwise regression computer algorithm which 

estimated a linear equation for this variable. In the 

stepwise algorithm, variables are added to the model o ne by 

one if their F-statistic meets a minimum level (.3 in this 

model). After a variable is added, the algorithm deletes any 

variables which are not significant at another minimum level 

(.15 in this model). The process ends when none of the 

variables outside the model have a sufficiently h{gh F 

statistic to enter the model, and every variable in the model 

is significant at the minimum level to stay in the model ( SAS 

User's Guide: Statistics, 1982 ed . ) . 

1. Model specification 

Variables representing all three characteristics of the 

farming operation (demographic, financial. and expansion ) 

explained in chapter three were included in the initial list 

from which the computer could choose . The stepwise 

mo del-building method employed allowed the data to determine 

the final model. 
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2 . Interpretation Qf. results 

The stepwise regressi on analysis revealed five 

significant variables out of the list of 26 variables 

available. Coe fficients and standard errors of the 

significant var i ab l es are displayed in Table 5 . 1 . Altho ugh 

the significance level for a variable to stay in the model was 

set at .15, all variables in the mo del were significant at the 

. OS level . The R square value was . 19 . 

Examination of the signs on the coefficients revea ls the 

relationship between ROE and the independent variables. 

Turnover was the only variable of the five with a positive 

coefficient . This means an increase in turnover will increase 

ROE. The average debt - asset rati o had a negative coefficient . 

This is intuitively appealing, because so ma n y other survey 

analysts equated a high debt -asse t rati o with high financial 

st ress . The third significant variable chosen was rea l estate 

assets to total assets. The sign o n this coefficient was also 

negative and c o nsistent with expectations. The greater the 

concentration of assets in land, the lower the ROE. Land is 

typically an illiquid asset whi c h yields a l o w cas h return 

comp ared with current interest rates. Thus , land does not 

contribute to cash flow as mu c h as no nreal estate assets which 

yield a higher cash return . 

One of Lev's indexes - MEANOEV - entered the mo del as a 

s ignifi c ant variable . MEANDEV indicates how atypical an 
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Table 5.1 Stepwise Regression Analysis : 

Intercept 

MEAN DEV 

RETOASSTS 

NETLNDl 

TURNOVER 

MN DAR 

Significant Variables, Coefficients, and 
Standard Errors 

Coefficients of 
Significant Variables 
( standard errors ) 

0.6962 1 2 

( .155787) 

-1 . 883340 

(0.2 10653 ) 

-0.69470 

(0. 19095 ) 

-0.44 1493 

(0 .1 65090) 

0.634047 

(0 .15482 ) 

- 0 . 00765 

(0 . 001403 ) 

All variables significant at 5% level 
Adjusted R square= . 1803 
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operato r' s ba l ance sheet is compared with the sample average . 

The negative sign on this coefficient signifies that those 

operators with more atypical balance sheets in 1984 and 1985 

have lower returns on equity, which agrees with a fairly 

preva l en t idea that close adherence to an industry norm is 

desi r able. 

Only one expansion variable entered the model, NETLNDl, 

the variable indicat i ng the net percentage change in total 

acres o wned which occur r ed bet ween 1982 and 1985 . The sign on 

this va r iable is n e gative , which seems contrary to 

expectations. A negative value for NETLNDl means an operator 

with a high ROE may be divesting of land. However, divesting 

seems to be an indication of financial stress, which would be 

better explained by a positive sign on the coefficient . Two 

aspects about this variable may explain the estimated sign. 

One , debt acquired in recent years has been subjected to 

histo r ically high i n terest rates . Payments in the early years 

of the loan are comprised mostly of interest with very little 

principal repayment. The high interest payments would 

contribute to a low return on equity. Two, within this three 

year period, timing of land purchases would be critical . I f 

operators purchased land in 1982, they paid a price very close 

to the peak value, and now these operators are experiencing 

eroding land values. These ope r ators may not be able to 

suppo r t the high debt against the land, and as a result they 

may be liquidating land. 
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Interestingly, three of the five variables in this model 

are balance sheet variables - MNDAR ( mean debt-asset rati o ) , 

RETOASST ( real estate asset-total asset ratio ) , and MEANDEV 

( the deviation from the industry average balance sheet index ) . 

One portrays capital structure, one portrays asset structure, 

and o ne portrays how the individual balance sheet compares 

with the sample average balance sheet. Obv i o usly, balance 

sheet info rmati o n is important in predicting f i nancial stress. 

Those o perators in a riskier leverage pos ition with hi gh 

debt-asset ratios and those ope rat o rs with greater percentages 

of their assets in real estate ( which has eroded in value 

considerably in recent years) are individuals wh o are 

expe riencing financial stress. 

Almost as interesting as discovering which variables 

proved to be significant in the model, is discovering which 

variables did not enter the model . 

var iables proved to be significant. 

None of the demographic 

This means financial 

stress is not peculiar to a certain type of farm, or to a 

certain location within the state . Furthermore, farm size . 

educational attainment, experience, family size, amount of 

rented land, o r off-fa rm income do n o t distinguish financially 

stressed farm operators . 

Several financial variables thought to be significant -

cas h flow margin, after tax in terest rate, and variation in 

cas h flows - were not. Li kewis e , most of the expansion 

variables and most of Lev's indexes were not significant. One 
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would think activity in the land market from 1979 to 1982 

( NETLN0 2) would be a significant predictor of current 

financial stress, but it was not. 

To further understand the rel ative importance of the five 

significant independent variables in the model, each variable 

(bot h independent and dependen t) was n o rmali zed by subtracting 

its mean and dividing by its standard deviation . These 

normalized va riables were used to reestimate a linear 

regression equation wi t h ROE as the dependent variable. The 

regression coefficients estimated fr o m the rescaled variables 

makes it possible t o compare coefficients directly ( Pendyck 

and Rubinfeld, p.91). The magnitude of the be ta coefficients 

provides insight o nt o h o w much the dependent variable will 

c hange given a change in one of the independent variables . 

For instance, a beta coefficient o f .2 means that a one unit 

change in the independent variable will cause a . 2 unit change 

in the dependent variable . 

The independent variables representing the balance sheet 

have the c o efficients with the hi g he s t absolute values ( Table 

5 . 2 ) . The coeffi c ient with the greatest absolute value is 

MEANOEV, the variable which measures the degr ee to which the 

individual's balance sheet deviate s fr o m the average balan c e 

sheet. This means restructuring an individual's balance sheet 

to more closely resemble the norm would imp r ove return o n 
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Table 5.2 Beta Coefficients of Normalized 
Regression Variablesa 

Intercept 

TURNOVER 

MN OAR 

NETLNDl 

RETOASSETS 

MEANOEV 

ROE 

Standardized 
Coefficients 

-0.03718 

0 . 18223 

-0 . 22839 

-0.09839 

-0.19753 

-0.5958 

Variable 
Standard 
Deviation 

0.2550 

26.49 

0 .1977 

0 . 2523 

0.2807 

0 . 8873 

Mean 

0.2544 

25 . 7 

0.0200 

0.6363 

0.1553 

-0 . 0497 

Some of the mean values presented in this table ma y not 
parallel means displayed in other tables . The mean values in 
this table are averages of ratios, while mean values in other 
tables are ratios of average values . 
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equity the most . The types of structural changes needed would 

have to be examined more closely on an individual basis. The 

coefficient with the next greatest absolute value is MNDAR 

( the mean debt-asset ratio ) , followed by RETOASST (real estate 

assets - total assets). These two variables provide some 

insight into ways to restructure the balance sheet in order t o 

improve earnings: 1 ) reduce debt relative to assets, and 2 ) 

shift asset holdings from real estate to nonreal estate. 

Two more regressi on equations were estimated in order to 

examine the predicting ability of two other variables, CFMAR 3 

(three year average cash flow divided by the three yea r 

average gross sales), and NETLND 2 (land expansion between 1979 

and 1982). CFMAR3 was added t o the previously estimated 

model, while NETLND2 replaced the NETLNDl va riable. 

CFMAR3 had a positive coefficient sign ( Table 5.3 ) , and 

was significant at the .2 level. As cash flow to total sales 

increases, return o n equity also increases . This model had an 

adjusted R square of .18, lower than the first model. 

The othe r model estimated ( Table 5.4) revealed a positive 

coeff icient for NETLND 2 . Generally, most have thought land 

expansion in the late 1970s and earl y 1980s has contributed t o 

the fi nanc ial pr o blems currently being experienced by farm 

o perators. 

hypothesis. 

The sign o n this variable is cont rar y to that 

However, NETLND 2 is not highly significant ( .54 

level ) . 

. 1 7. 

Substitution of this variable lowered the R square to 
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Table 5 . 3 Stepwise Regression Analysis: 

Intercept 

ME AND EV 

RETOASSTS 

NETLNDl 

TURNOVER 

MN DAR 

CFMAR3 

Significant Variables, Coefficients, and 
Standard Errors 

Coefficients 
(standard errors) 

0 . 686684. 

( . 155889) 

-1.871265 

(0.210761 ) 

-0.679759 

(0. 191214) 

-0.442746 

(0. 165011 ) 

0.628029 

(0 .154812) 

-0 . 00768 

(0 . 001402 ) 

0 . 15851 

(0.012439) 
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Table 5.4 S tepwise Regre s si o n Analy s i s : 

Inte r cept 

MEANDEV 

RETOASSTS 

NETLND2 

TURNOVER 

MN DAR 

S ignificant Variables, Coe ffi c ients, and 
Standard Err o rs 

Coeffi c ient s 
( standard errors ) 

0 . 672364 

( .15635 9) 

- 1.822619 

(0 .211475 ) 

- 0 . 6 713 4 9 

(0 .1917 75 ) 

-0. 094883 

( 0.156124 ) 

0.602756 

(0.155213 ) 

- 0 . 00792 3 

(0 . 0015 3 9 ) 



www.manaraa.com

81 

B. Maximum Likelihood Legit Analysis 

The profitability groups displayed in Figure 2 . 1 combine 

important information about the farm firm - profitability, use 

of debt, and net worth g r owth r ate . A maximum lilelihood 

logit model was used to develop a prediction model f o r these 

groups because of the discrete dependent variable. 

1. Explanation Q.f_ the technique 

The l o git technique estimates a set of pr o bability 

prediction equations based o n th~ cumulative logistic 

pr0bability function (Pendyck and Rubinfeld) . The general 

logistic equation for a binomial dependent variable is 

specified as: 

P. = F ( Z. ) = F (a + BX. ) = 1 I [ 1 + e (a + BX i ) J 
l l l 

( 5 . 1 ) 

where P. = the probability that an obse rvati on will fall 
l 

int o a profitability group, 

X. = characteristic vector of the ith individual. 
l 

The legit model translates the value of variable X., 
1 

whose value ma y range over the entire number line, to a 

probability which ranges from zero to one. Equation ( 5 . 1) may 

be linearized into: 

( 5. 2) 
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Where e is stochastic and logistically distributed . 

When the dependent variable is multichot o mo us instead of 

dichotomous, the l ogit represents the pr o bability of an 

o bservation falling into one class as opposed to falling int o 

a base reference class. F o r example: 

+ s2 .x. 
1 l 

ln [P 3 t P 1 J = a 3 i + 83iXi 

and ln [P 2 ! P3 J = [a 2 i - a 3 iJ + [B 2 i - B3 iJXi 

( 5 . 3 ) 

( 5.4 ) 

( 5 . 5 ) . 

The l ogit coefficients are difficult to interpret because 

the coefficients represent the incremental effects variable X 

has o n the logit ( ln [P. / P ]), 
i r 

rather than representing the 

effects variable X has o n the pr o bability P. ( Line s and 
l 

Zulauf) . Here P is the probability of falling int o the r 

reference class. 

The logit coefficients can be tr a nslated int o linear, 

mutually exclusive, pr o bability equati o ns through t h e 

f o llowing transf o rm a ti o n: 

r - 1 

P. = e 2 j /( l + 
J 

) - e Z j) ( 5 . 6 ) 

j=l 

k 

where Z. = B + I Bjk xk J oj ( 5. 7) 

1 
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for j = 1 ... r-1, 

r = the number of response groups, 

X = the characteristic variables, 

k = the number of characteristic variables 

in the model, 

Bjk =legit coefficient for the jth response group 

and the kth characteristic. 

The probability of falling into the reference group, r, 

can be determined two ways. First, since the probabilities 

sum to one: 

r-1 

p = r 1 - I P. 
J 

( 5 . 8 ) 

j=l 

or: r-1 

p = 1/(1 r + I eZj) ( 5.9 ) 

j=l 

To further understand how specific characteristic 

variables affect the probabilities of an observation falling 

int o a specific response group, partial derivatives o f the 

probability functions can be calculated ( Hill. 1980 ) . These 

partial derivatives with respect to changes in the val ues of X 

a r e calculated as: 
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oPj / o x = Bj pj (1-Pj) - Bk pk p j - Bl pl p j 

where j,k,l = 1 . .. r-1, and j=k=l. 

oP / oX =-(B. P. P +Bk pk pr+ 8 1 pl pr ) 
r J J r 

The partial derivatives should sum to zero. 

The logit partial derivatives can be interpreted 

( 5.10 ) 

( 5 . 11 ) 

similiarly to linear regression coefficients . The signs and 

magnitudes of the partial derivative s specifically indicate 

how changes in the value of X c h ange the probabil i ty of an 

obse rvati o n falling into a specific response group. A 

positive sign means an increase in X leads to an increase in 

the predicted probability while a negative sign means an 

increase in X leads to a decrease in the probability. The 

magnitudes of the partials indi cate how much a o ne unit change 

in X changes the probability that an individual will fall int o 

a specific group. 

In o rder to test the significanc e of a logit model, an 

estimated chi square is calc u lated. The deg rees o f f r eedom are 

the product of the number of characteristic variables in the 

mo del (k) , and o ne minus the number o f classification groups 

( r-1 ) . 

2 . Model specification 

The maximum likelihood l ogit technique was used to 

estimate two sets of probabilit y prediction models for the 
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pr o fitabilit y gr o ups described in Fi g ure 2 .1. The first model 

included the significant variables from the stepwise 

regression model, along with demo graphic variables, and two 

o ther variables thought t o be impo rtant: CFMAR3 ( the three 

year cash flow margin ) , and FHADEBT ( the percent of the 

operat o r's debt which is borr owed fr o m the Farmer's Ho me 

Administration ) . The second model included only demographi c 

variables and expansi o n pattern variables. This model wo uld 

be useful to examine h o w well demographic variables predict 

financial stress . 

3 . Interpretation Q..f. results 

The logit coefficients and the variable chi squares f o r 

the comprehensive model o f both financial and demographic 

variables are presented in Table S.S. The mo del chi square 

was 816.8 with 66 degrees o f freed o m, meaning this mo del was 

signifi c ant at the one percent level. Statistical 

significance o f variable chi squares i s indicated by the 

asterisks. The significant variable c hi squares indicate how 

well the variable predi c ts o ver all the groups . On the o ther 

hand, a significant maximum likelihood c o efficient indicates 

h o w well the variable pred ic ts between the two g r o up s 

indicated. For example, TURNOVER's ( gross sales divided b y 

assets ) chi square is signifi c an t at the . 0 5 level, meaning 

the variable is important to the o v erall model. The max i mum 

likelihoo d coefficient o f TURNOVER f o r Log ( P 1 ! P 4 ) is als o 
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significant. This means TURNOV ER is important in predi c ting 

the probility o f an observation falling int o group one versus 

gr o up f o ur. 

All the variables which were significant in the 

reg ression model are significant in the l egit mo del , besides a 

few more variables. CFMAR 3, the three year cash fl o w margin. 

was high ly significant. Two demographic variables were 

significant at the .1 level - EDW, the education attainment of 

the wife, and MNASSETS, the average size of the farm . 

Leg i t coef ficients were translated into probability 

prediction equati ons, and partial derivatives were ca lc u l ated 

at the sample means and modes ( Table 5 . 6) . A typical fa rm 

ope rat o r in this s ample wo uld have a 3 1 . 52 percent probability 

of falling into pr o fi tability g r oup two. The ma jority of the 

'sample's obse rvati o ns fell int o gro up two . Observati on o f t h e 

sample mean s in c h a pt e r four reveal ed a close resemblence 

between gro up two means and the overall sampl e mean. 
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The next mos t likely group the t y pical farm o perat o r wo uld 

fall int o wo uld be gr o up f o ur . followed cl o sely by group 

three. 

Signs o n the partial derivatives pro vide meaningful 

informati o n. Fo r instance, if the turnover rati o increased 

from the mean value, the probability of the o perat o r shifting 

into group o ne o r two would i ncrease , whi le the likelihood o f 

shifting int o gr o ups th ree and four would decrease. If t he 

debt - asset rati o increased fr o m the mean, the likelihoo d o f an 

individual shifting int o gro ups three o r f o ur wo uld in c rease, 

while the likelihoo d of s t aying in group two o r s hi fting to 

g r o up o ne wo uld decrease. 

In additi o n t o a comprehensive mo de l. a l ogi t model of 

o n ly demographi c variables was estimated. Thi s l ogit mo del 

had a c hi square of 1 249 with 60 degrees of fr eedom ( Ta ble 

5 . 7) whi c h was significant at the . 0 1 level. With financial 

variables exc luded, additi o nal demographi c variables appear to 

be si g nifi cant. Equipment expansi on s ince 1982 , and be twe en 

1979 and 1982 are s ignifi c ant al o n g wi th YR S FARM ( the number 

o f years farming) .Ho weve r, MNA SS ETS (f arm asset s i ze) was not 

significant . 

As with the comprehen s ive model, t he typica l fa rm 

o perator would have the greate s t pr o bability of f al l i ng into 

g r o up two ( Table 5 .8 ) . Ho wever, the probability 44 . 23 is 

g r e at er than the probability predicted by the comprehensive 

mo del. 
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Pr o babilities and partial derivatives were calculated for 

for each of the profitability group means using the two 

model s . Group means for a few other types o f operators were 

used to predict probabilities to examine into which groups 

these operators would most likely fall ( see APPENDIX 0). 

For comparative ease, group means, modes, and 

probabilities calculated with the comprehensive model are 

summarized in Table 5 . 9. This model seems to best predict the 

occurance of an individual falling into group four, followed 

by group one. However, all probabilities are highest f o r the 

appropriate group. The model seems least able t o predict the 

occurance of a typical group three operat o r fa ll ing into group 

three. 

Probabilities calculated using the demographic model are 

summarized in Table 5.1 0 . This model predicts that the 

typical operator from each profitability group will most 

likely fall into group one. The result is consistent wi th the 

results from the regressi o n model in that demographic 

characteristics do n o t appear to indicate financial stress as 

well as the financial characteristics of a farm operato r. 

Along with profitability group means and modes, values 

for other operator categories were tested. The o ther 

categories were o perat o rs who had been active in the land 

market at different times in the past ten years, new farm 

operators, and operators who have mo re than ten percent of 

their debt with Farmers Ho me Administrati o n ( Table 5.11 ) . 
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Table 5 . 9 Compa r ative Probabilities Calcu lated from 
Profitabilit y Gr o up Mean s and Modes with the 
Comprehensive Legit Model 

Gr o up l Gr oup 2 Group 3 Gr oup 4 

MEAN DEV 0 . 1633 0 . 1114 0 . 1472 0 . 1701 
TURNOVER 0.3537 0.2359 0 . 2211 0 . 2170 
MN DAR 31. 99 16 . 32 43.92 19 . 45 
NETLNDl 0.0759 0 . 0173 -0 . 0384 0 . 0190 
CF MAR 3 0.5158 0.3 590 0 .2317 -1 . 2098 
BEEF 0 0 0 0 
PORK 0 0 0 0 
DAIRY 0 0 0 0 
MIXED 0 0 0 0 
CENTRAL 1 0 0 0 
WEST 0 0 0 0 
SOUTH 0 0 0 0 
OFFARMPC 0.2105 0 . 1920 0. 1 28 7 0 . 4559 
FHADEBT 0 . 0 114 0 . 0 107 0 . 03 71 0 . 0287 
DE PALL 2 2 2 2 
EDW 3 2 2 2 
EDH 2 2 2 2 
RENT EDP C 0 . 5054 0 . 3538 0 .3914 0 . 3466 
MNASSETS 567,91 2 579, 775 62 1,3 33 453 , 643 
YRS FARM 25 .4 7 31. 31 25. 13 32 . 05 
RETOASST 0 . 5783 0 . 6481 0 .6 714 0 . 6392 

- Percent-

PROB . 1 65. 05 32 . 98 22 . 90 0 . 00 
PROB. 2 3 1.4 7 55.55 28 . 08 0 . 02 
PROB . 3 2.80 8.00 34 .42 2 . 13 
PROB. 4 0.68 3 . 47 14. 60 97 . 84 
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Table 5.10 Comparative Pr o babilitie s Calculated from 
Profitability Group Mean s and Mod es wi t h the 
Demographic Logit Model 

NETLNDl 
NETLND 2 
NETLND3 
EQEXPl 
EQEXP 2 
EQEXP 3 
BEEF' 
PORK 
DAIR Y 
MIXED 
CE NTRAL 
WE ST 
SOUTH 
OF'FARMPC 
DEPALL 
EDW 
EDH 
RENTEDPC 
MNA SSETS 
YRS FA RM 

PROB . 1 
PROB . 2 
PROB. 3 
PROB. 4 

Gr o up 1 

0 . 0759 
0 . 0918 
0.1395 
0 . 095 1 
0 . 0140 
0 .1 2 18 
0 

0 
0 

0 
1 

0 

0 
0 . 2105 
2 

3 
2 
0 . 5054 

567 , 912 
25 . 47 

40 . 11 
24 . 91 
24.17 
10.81 

Gr oup 2 

0 . 0173 
0 .045 2 
0.9854 
0 . 6828 
0 . 0805 
0 . 0805 
0 

0 

0 

0 
0 

0 

0 
0.1920 
2 
2 
2 

0 . 3538 
579, 775 
31 . 31 

-Pe rcent -

59 . 00 
0 .12 

34 . 55 
6 . 33 

Group 3 

-0.0384 
0.1602 
0 . 2046 
0 . 359 1 
0.0592 
0 . 6398 
0 

0 
0 

0 
0 

0 

0 
0 . 1287 
2 
2 

2 

0 . 39 14 
621 . 333 
25. 13 

45.82 
2.83 

28 .50 
22 . 84 

Gr oup 4 

0 . 0190 
0 . 0160 
0 . 0856 
0.0681 
0 . 6762 
0 . 8372 
0 

0 
0 

0 
0 

0 
0 
0 . 4559 
2 

2 
2 
0 . 3'+66 

453 , 643 
32 . 05 

78 . 48 

2 . 0" 
12 . 34 

7 . 14 
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Net buyers of land since 1982 are most likely to be in 

groups one o r two. As real estate assets to total assets 

increases, the pr o bability of an individual falling into group 

three increases, while the probability of shifting int o groups 

one or four decreases. 

Net sellers of land since 1982 are most likely to be in 

group three . As real estate assets to total assets increases, 

t he probability of an individual staying in group three 

increases. As the debt-asset rati o ( MNDAR ) increases, t he 

probability o f an individual shifting to groups one or two 

decreases. 

Net buyers o f land between 1979 and 1982 are most likely 

g roup three farm operators. These operators are also 

cur rently divesting themselve s of land. The more land being 

sold, the greater the probability of the ope rat o r being in 

g r oup three . The larger the fa rm (designated by MNASSETS ) , 

the greater the probability of an individual shifting into 

group one . 

Net buyers of land between 1975 and 1979 are either group 

three , four, or two operators. This farm operator 

characteristic has little distinguishing ability based on the 

evenness of the probabilities calculated. Current activity in 

the land market seems to better distinguish between 

profitability groups. 

Farm opera t ors with less than fifteen years experience 

are most likely group three operators . As operator age 
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increases, the probabilit y of an individual shifting to group 

two increases. As the education level of the husband 

increases, the probability o f the operator shifting to group 

one increases. As off-farm inc o me increases, the probability 

of an individual shifting to group four or group one 

increases . 

Those operators with Farmers Home Administrati o n debt 

comprising over ten percent of their debt are most likely to 

be group four or group three operators. As cash flow margin 

increases, the probability of an individual shifting to group 

two increases most dramatically, followed by the increased 

probability o f being in group three then group one . 

C . Summary 

The linear stress prediction model s estimated in this 

chapter reveal that financial characteristics of farm 

o perators best predict financial stress. Demographi c 

c haracte ristics have little discriminating ability . The 

l inear r egres sion model indicated t hat restructuring the 

balance sheet and improving turnover would help improve return 

on equity. The comprehensive legit model revealed that group 

t hree operat o rs are the most likel y to be divesting of l and . 

Group three opera t ors were also the most typical buyer s in the 

land market be t ween 1975 and 1982. Farm ope ra to r s with less 

than fifteen years experience would most likely fall into 
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pr o fitability gr o up three. Farmers Ho rn e Administrati on 

bo rr o wers would most likely be group f o ur o perat o r s . 
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VI. CONCLUSIONS AND POLICY IMPLI CATIONS 

The objectives of this study were to examine indicators 

of financial stress o utlined in the the o ry o r used in other 

studies. Measures of financial stress for the farm firm were 

examined and developed. Once an indicator (o r indicators ) was 

determined, the data from the 1985 I o wa Farm Finance Survey 

was examined and used to devel o p several multivariate stress 

prediction models. 

A. Significant Findings in the Reasearch 

The results f rom the analysis of this survey data provide 

important considerations f o ~ future agricultural p ol icy. 

Decomposing the sample o f farm o perators by pr o fitabilit y 

group reveals that only twenty percent o f the farm o perators 

( who comprise group o ne ) seem to be finan c iall y sound. These 

o perato r s are making a very acceptable cas h flow return o n 

assets (9.15) , and their use of debt enhances their return o n 

equity ( 1 0 . 73) . 

Group two farm operators , who also s eem t o be financi ally 

sound, are earning an a verage return o n assets of 4 . 93 whi ch 

i s hal f o f g r o up o ne's average return. This g r oup has the 

l o west average debt-asset rati o of all the groups, yet the 

debt they h o ld d o es n o t pos itively contribute t o the firm's 

return o n equity whi c h is 3. 78 percent. Their return o n 
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equity is positive, although it is only a third of group one's 

ROE. Profitability seems to be the main problem for these 

farming operations . 

Group three farm operators earn a positive return on 

assets (2 . 69), but this return is only a third of the return 

earned by group one. The extensive amount of debt held by 

this group aggravates their low production efficiency problem, 

creating a negative return o n equity. This group comprises 

fifteen percent of the ope rat ors in the sample, but 27 percent 

of the sample's debt in held by these operators . 

Profitability and excessive amounts of debt seem to be the 

main problems for this group. 

Group four farm operators (who comprise nearly 24 percent 

of the sample) earn a negative return on assets ( 4.74 ) . Like 

group two, this group reports a low debt-asset ratio, but any 

debt held by thes e operators is a hindrance to the firm . Poor 

production efficiency is the initial problem for this group, 

then any financial inefficiency further aggravates their 

problems. 

8. Critique of the Research Methods 

The 1985 Iowa Farm Finance Survey provided 

cross-sectional, time- series information abo ut many aspects of 

farming operations in the state. The three year average o f 

income and expenses helped smoo th out fluctuations wh ich could 
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have distorted the results. Likewise, two years of balance 

sheet information allowed obeservation of changes during the 

year . 

The data analysis could have been improved by examining 

1982 and 1983 balance sheets . With this information, rates of 

return on assets and equity would have been more accurate. 

Calculations were made on the assumption that the capital 

structure of the farms in 1983 was the same as it was in 1984. 

The study f ocused on cash flow rates of return, ignoring the 

contribution of capital gains o n land whi ch is recognized as 

an impo rtant part of earnings from agricultu ral assets. 

Inventory changes could be more accurately estimated if 

informati on on crop and livest oc k inventories, o perating debt, 

and machinery sales had been specified. Despite these 

shortcomings in the data, the survey provided a very good 

profile of Iowa farm ope rators. 

The stepwise regression and the maximum likelihood logit 

analysis revealed many interesting results. The l og it model 

allowed for the use of a discrete dependent variable, but the 

compute r algorithm is expensive to use, and the results are 

difficult to interpret. 

In retrospect, Lev's indexes did not reveal enough 

accurate o r discriminating information given the complexity o f 

the calculations . A longer time-series of balance sheets may 

have improved the discriminating power of Lev's indexes. 

However, Lev's metho d is n o t very robust, as it does n o t wo rk 
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for negative net worths or when the initial debt or asset 

balance is zero. 

An important prediction variable was not included in the 

study since the survey did n ot provide such information. A 

variable measuring macroeconomic influences would probab ly 

have improved the predicting power of the multivariate models. 

Although this variable would have provided greater insight 

into the reasons for financial stress, it is also difficult to 

determine which variable could have been used. 

C. Inferences for Public Policy 

Overall, forty percent of the operators in the sample are 

losing net worth. Only twenty percent of the operators are 

doing well financiall y. Eighty percent of the operators in 

the sample earn returns on assets below the after-tax interest 

rate. The identity that expresses the relationship between 

ROA and ROE implies at least four courses of action public 

policy could address : increase ROA, decrease the after - tax 

interest rate, decrease debt relative to assets, or combine 

any of these actions . The stepwise regression model indicated 

that reducing debt relative to assets would best improve ROE. 

However, g r oups two and four farm operators do not seem to 

hold excess amounts of debt, consequently, a debt adjustment 

policy may be only marginally helpful. Group three operators 
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would benefit from a debt reducti on policy providing a 

principal writedown or forgiveness. 

The after tax interest rate for groups two, three, and 

four substantially exceeds the return on assets generated by 

these groups. Interest rate subsidities or increased tax 

deductibility of interest expense may help group two operators 

the most . Yet group two would need a 32 percent decrease in 

their after tax interest rate (al l else equal ) in order for 

debt to benefit their farming operati o n. Gr oup three and four 

o perators would also benefit from assistance from high 

interest r ates, yet their problems are more difficult t o 

solve. 

Overall, improved profitability , meaning productio n 

efficiency, would benefit the ma jority of farm operators in 

this sample. Profitability would be improved by increasing 

income from assets employed. Improved income comes from 

better prices, higher productivity, and reduced expenses . 

Improved operator management, marketing, and product i o n skills 

would contribute to improved profitability. 

D. Future Resea rch Needs 

This survey data tell us pro fitabilit y is a probl em which 

needs to be addressed for eighty percent of the farm operators 

in this sample . The survey data also tell us twenty percent 

of the operat o rs in the s~mple seem to be making acceptable 
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returns. Yet, the study of the data provide very few clues as 

to why group one operators are doing so well compared t o the 

other three groups . Comparisons between the demographic and 

expansion pattern characteristics of groups one and three 

yield many similarities, yet group one is experiencing a very 

acceptable return on equity while group three is experiencing 

losses. 

Bernstein makes an insightful comment, "The earnings of 

an adequate or superior return on funds invested in an 

enterprise depends first and foremost on the resourcefulness, 

skill, ingenuity, and motivati o n of management." Group o ne 

operators must be commended for earning such favorable returns 

despite the unfavorable macroecomonic environment in whi c h 

they are operating. The next step for research: explo re why 

group one operators are doing so well. Based on future 

findings, techniques to improve the pr o fitability of other 

farm operators can be implemented . 

Future research could be conducted b y examinati o n of 

individual farm ope rations which are identified as being grou p 

one o perations. Ca reful studies of othe r time-series, 

c r oss-sect i o nal data, such as the Iowa Farm Business 

Assoc iati o n data, may reveal management practices whi c h 

contribute to improved profitability. 
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1985 IOWA FAIM FIMAHC! SllllV!Y 
Dear Farm Operator: 

Financial proble1118 are cont inuing to have widespread effects on Iowa 
agriculture. This survey will provide important infonuation that will enable us 
to continue t racking financial conditions in Iowa and help our farmers and fann 
leader s make informed decisions. A good response is necessary to o btain accurate 
data. Due to the sens itivity of financial da ta there is no identification on your 
repor t . Please complete this questionnaire and return in the enclosed envelope by 
March 15, 1985 . Thank you for your cooperation. 

Sincerely, 

l.ee R. Kolmer, Dean 
College of Agriculture 
Iowa State Univera ity 

In what county ie 
What i s your age? 

moat of you r fanning l. 

2. 
). 

4. 
Row many dependents are you suppor t i ng 
Hov many of these dependents a r e under 

Robert H. Lounsberry 
Iowa Secretary of Agriculture 

operation located? 

(including yourself)? 
18 yeara? 

5 . What is the highest leve l of schooling that you have attended (check one)? 
Wife: Gr ade School High School College or Vocational 
Husband: Grade School High School = College or Vo cat ion al 

6. How many year• have you been farming? 

7. From your tax record• (l040F and fonn 4797) or farm accounts, pleaae supply 
the following information on your fann incoaie and expenses for the last th r ee 
years. 

SOURCE 
Groas Profit (lT'ii'e'3T- l040F) 
Sale ~f breeding (4797) 

a tock 
Interest 
Depreciat ion 

( line 34-1040F) 
( li ne 53-l040F) 

Total Deductions (line 55-1040F) 

8. •actual or estimated 

1982 1983 

Approzimately what pe r cent of your 1984 gross fann sales c ame from each of 
these aources? Crops.. ... % 

Beef. ..... % 
Pork . . ... . % 
Dairy..... % 

Other % 
(Specify) 

Total ..... 100% 

9. How much off-farm income did you and your spouse ea rn in 1984? 
Wife .. . .... $ 

Husband .... $------
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10. How many acre• do you: A. Own • • • •••••••••• • ••• •• • • •• _____ acres 
_____ acres B. Rent From Othera •.....•.•• 

C. Rent to Others • . ....... . •. acres -----Total Land You Operate (Item A+ B - C) ..•.....•... acres -----
11. How many acre• of land did you purchase or aell: Purchaaed 

During the laat three yeara? (1982-1984) •.... ·----
4 - 6 years ago? (1979-1981) .••. •... ...• .. •.. ·----
7 - 10 years ago? 0975-1978) ... • . .....•..•.. ·----

Sold 
____ a.ere• 
____ a.ere• 

acre• ----
12. How many dollars vorth of machinery, buildings or equipment did you 

purchase or aelt: Purchaaed Sold 
During the laat three yeara7 ( 1982-1984) ..• S 
4 - 6 years ago? (1979-1981) ............. . . $ 

7 - 10 year• ago? ( 1975-19 78) . • . • .. ..••..•. $ ---------

13. From your financial statements for the lsat two yea r s what was the market 
value of t he farm assets that you own? 

Jan. 1984 Jan 1985 

Total real eatate ( land and buildings) ..••.• $------
Total Aasets • ......•.•.•.• . . . ..... . . •.. ..... $ ------

14. Pleaae give your outstanding loan balance• by type of lender for the laat 
two yeara . Try to estimate the average interest rate on the loans a• of 
January 1985. 

17. 

Type of Lender 

Bank 
Prod. Credit Assn. 
Federal Land Bank 
Farmer• Home Adm. 

Inaurance Company 
Individual 
Herchanta / Dealera 
CCC, Other Cov't. 
Other 
Total Debt 

Real Eatate 
Jan, 1984 Jan, 1985 Int. 

Rate" 

Hon- Real Estate 
Jan, 1984 Jan, 1985 

Are your debt pay-nta curren t ? ...• • . .......... . . •.. ....... Yes 
A. Real Estate Debt ••... ......•.. Princ i pal ..... . 

. • •... Interest ..•..•. 
B. Building/Machinery Loana .••• . • Principal ..... . 

. ••••• Interest •....•• 
c. Operating Loans •. .•.. .....•.• . Principal ..... . 

Interest ... . .. . 

Int. 
Rate 

Ho 
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APPENDIX C: ADDITI ONAL CO MM ON SIZ E FINAN CIAL STATEMENTS 
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Table C. l 1984 and 1985 Common Size Debt Structure: 
Group Lender Deb t as a Percent of 
Total Lender Debt 

Group 1 Gr o up 2 

Non real Estate Debt 
-------------------
Total Lender Debt 

1984 1985 1984 

Bank 14. 24 1 2 . 27 33 . 34 
PCA 19.77 20 . 34 33 . 23 
FLB 40.38 38.32 0.00 
FmHA 11. 20 8 . 28 14.72 
Insurance Co . 18.28 17 . 18 58 .49 
Individual 30.59 28 . 99 40.36 
Merchan t 26.59 25.47 38.96 
CCC & Go ve rnmen t 26 . 87 1 7 . 66 33 . 73 
Ot her 23.95 21. 58 39.01 
Total 18.33 16. 18 33 . 56 
Real Estate Debt 
----------------
To tal Lender Debt 

Bank 31. 35 30.41 35.62 
PCA 1. 40 1. 76 21 . 61 
FLB 20 .65 20 .88 36 . 28 
Fm HA 14. 60 13. 72 26 . 05 
I nsur ance Co. 39 . 6 4 47 . 34 29 .59 
Individua l 33.75 34 . 28 3 1 . 1 3 
Mer c h ant & Dealer 43.91 44.70 31 . 91 
CCC & Gove rnment 25.51 2 4. 1 7 40 . 92 
Other 37 .1 1 38 . 50 31 . 27 
To tal 26.43 27 . 00 33 . 21 

1985 

28 . 7 3 
34 . 18 

0 . 00 
10 . 89 
54 .98 
38 . 26 
37 . 32 
22 . 16 
35.15 
29.64 

34.55 
2 7. 12 
36 .68 
24 . 46 
3 5 . 33 
31. 62 
32 . 48 
38.77 
32 . 44 
33 . 92 
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Group 3 Group 4 

1984 1985 1984 1985 

31 . 91 27.50 20 . 52 17 . 68 
33 . 25 34 . 20 13 . 7 5 14. 15 
59 . 62 56.57 0.00 0.00 
59.39 43.92 14 . 69 10 .86 
12.46 11. 71 10 .7 7 10.1 2 
1 7 . 21 16.31 11. 84 11. 2 2 
15.21 14.57 19 . 24 18.44 
26 . 52 17.43 12.88 8.46 
25 . 25 22.75 11. 78 10.62 
30 .98 27.35 1 7. 13 15 . 13 

17 . 84 1 7 . 30 15 . 19 14 . 7 4 
72. 77 91.33 4.21 5 . 29 
30.38 30 . 71 12 . 69 1 2 . 83 
28 .85 27 . 10 30.50 28.65 
20. 16 24 . 08 10 . 6 1 12.68 
22 . 11 22.46 13. 01 13 . 22 
16 . 82 l 7. 1 3 7.36 7 . 49 
19 . 96 18 . 91 13.61 12.90 
18.66 19 . 36 12.95 13. 4 4 
26 . 87 27 .45 13.49 13. 78 

Total Sample 
Dollar Amount 

1984 1985 

$17 , 091,081 $19 , 831,929 
7,386,684 7 ,1 80,749 

520,000 548,000 
777,963 1 , 052,076 
639,125 679,912 

1,298,102 l,369,612 
1,566,673 1,635,269 
2,265,090 3,447,253 

905,631 l, 005,064 
32,449,842 36 , 749,364 

3,461 . 700 3,568 , 694 
1,780,284 l,418,582 

29 , 407 , 057 29 , 087 ,283 
3,502 , 820 3, 729 ,253 
4,887,734 4,092,753 

19,632 ,1 81 19 , 329,139 
347 , 728 341,565 

1,001,21 0 1,056,777 
2,202.102 2 ,1 23,017 

66,142,406 64 , 746,572 
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Table C. 2 1984 and 1985 Common Size Debt St r ucture : 
Lende r Debt / Total Assets by P r ofitability Gr oup 

Group 1 Gr oup 2 

No n r eal Estat e Debt 
----------- -------
To tal Assets 

1984 1985 1984 19 85 

Bank 2 . 89 4 . 04 3 . 35 4 . 56 
PCA 1. 7 3 1. 93 1. 44 1. 7 3 
FLB 0.25 0 . 27 0.00 . 00 
Fm HA 0 . 10 0 . 09 0 . 07 0 . 15 
Insu r ance Co . 0. 14 0. 15 0.22 0 . 28 
Individual 0 . 47 0.58 0 . 31 0 . 40 
Me r c h a n t 0 . 49 0.72 0.36 0 . 33 
CCC & Government 0 . 72 1. 59 0 . 45 0 . 7 2 
Other 0 . 26 0.30 0 . 2 1 0 . 24 
To tal 7.05 9.68 6 . 40 8 . 42 

Real Estate Debt 
-----------------
Total Assets 

Bank 1. 29 1. 55 0 . 72 1. 00 
PCA 0 . 03 0 . 04 0 . 23 0 . 3 1 
FLB 7 . 20 8.49 6 . 27 7 . 07 
FmHA 0.61 o. 72 0 . 54 0 . 62 
Insu r ance Co . 2 . 30 2 . 50 0 . 85 0 . 95 
Individual 7 . 86 9 . 16 3 . 59 4 . 07 
Merch a n t & Deale r 0. 18 0. 19 0 . 07 0.08 
CCC & Government 0 . 30 0.51 0 . 24 0 . 29 
Other 0 . 97 1.03 0 . 40 0 . 48 
Tot.al 20 . 73 24 . 19 12 . 90 14.86 
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Gr oup 3 Gro up 4 Sample Mean 

1984 1985 1984 1985 1984 1985 

8. 1 7 11. 04 4.20 7 . 00 4. 22 5 . 93 
3 . 68 4.46 1. 22 1. 35 1. 83 2.15 
0 . 46 0.63 0 . 00 0.00 0 . 13 0 . 16 
0.69 1. 1 7 0. 1 4 0.23 0 . 19 0 . 31 
0.12 0 . 15 0.08 0 . 12 0. 16 0 . 20 
0 .33 0.40 0. 18 0.23 0.32 0 . 41 
0.36 0 . 59 0. 36 0.50 0 . 39 0 . 49 
0 . 90 1. 39 0.35 0.77 0 . 56 1. 03 
0 . 34 0.50 0. 13 0.27 0 . 22 0 . 30 

15 . 06 20 . 33 6 .66 10.46 8 . 02 10.99 

0 . 93 0.94 0 . 63 o. 74 0.86 1. 07 
1. 94 1. 75 0 . 09 0 . 00 0.44 0 . 42 

13.39 16 . 38 4.47 6 . 04 7 . 2 7 8 . 70 
1. 51 2. 16 1. 28 1. 87 0 . 87 1.11 
0 . 48 0 . 66 0.62 0.80 1. 21 1. 22 
6.50 7.75 3 . 06 3.9 7 4.85 5 . 78 
0.09 0 . 12 0.03 0 . 03 0.09 0 . 10 
0.30 0. 16 0. 16 0 . 28 0.25 0 . 32 
0 . 62 0.72 0 . 34 0.44 0.54 0 . 63 

26 . 63 30 . 65 10.69 14.16 16.34 19 . 36 
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APPENDI X 0: LOG IT ANALYSI S OF SPECIFI C TY PES OF FARM OPERATORS 
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