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. CHAPTER. I
INTRODUCTION

Most farm input dealers offer various services to farm firms in
conjunction with the sale‘of products such asvfeed;vseed, fertilizer,
fuel, and other farm.supplies. Exémples,of’servicesyoffered include
financing, delivery, feed mixing, soll and feed analysis and fertilizer
application. The dealer incurs a cost ‘to provide a service. A return
from the service may be obtained directly through!a,charge-er\indirect—
ly through increased profits from additional sales. .However, for some
dealers, the cost.of praviding the service may not be.covered by either
a direct charge or additional profits, Due‘to a . lack of knowledge con-
cerning thiéucost,‘competitien among dealers may induce some dealers td
offer various services when returns frem offering the services are less
than the cost of providing them.

Dealer financing 1s one, service offered te farm firms by most
sellers.of farm firm inputs. A dealer finances a customer's purchase
whén he exchanges his merchandise or services for the buyer's promise’
to pay at a-future,date,l' The buyer's.credit is substituted for cash
on the date of sale as the medium of exchange in a merchandising trans-
action. However, unlike money, thegbyyerfs credit-is of limited accep-—.
tance.2 Some: input dealers sell only for cash on the'date‘of_ﬁurchase.
Other dealers who,K finance their customers' purchases have the right to

set the terms.under which they will accept a buyer's .credit.



Credit 1s defined.as.;he "power to se,llmdebt".3 As defined, credit
1s a resource which 1s often exchanged at a financial institution for
a loan of money. The money obtained may be exchanged for goods and
services. This type-of credit is financial .or cash .credit.. Alterna-
tively, credit may be exchanged .directly .for .goods.and services sold by
dealers or suppliers.. This type of .credit:-is .trade.credit. Specific-
ally, trade credit is the power to exchange a promise of future payment.
for merchandisefor.servicés.4  Although trade-.credit .itself is intan-
gible, credit instruments provide tangible evidence of a buyer's credit
outstandiné (1.e. debt).5 Credit instruments most frequently utilized
by farmers to obtain financing from input dealers are:open.accounts‘and

promissory notes,
Agricultural Trade Credit -

Magnitude of Trade Credit Used

The quantity of trade credit used by farm firmé.iSndifficult‘to
measure. The ameunt of debt held‘By'1nstitutienal.lenders such .as com-
merclal banks, Production Credit Associations, Federal Intermediate
Credit Banks,..and. Farmers Home Administrations is estimated based on.
periodic reports furnished by the various.lenders. ' However, the .amount
of farm debt outstanding to merchants, dealers, .individuals..and.other
miscellaneous lenders i1s estimated from.very limited data. Such esti-
mation is.difficult.because»(l) the farmer's credit is. exchanged for
merchandise or sér;iCes rather than cash, (2) dealers-finance their
customgrs' purchases for various lengths of time ranging from a few
days to several months, and (3) the timing of farm input purchases is

subject to both seasonal and annual'fluctuations;6



The importance of dealers as financiers of :farm input purchases
1s evidenced by several studies and sources of data. A study by
Morelle, Hesser, and Melichar based on data from the 1960 Sample Survey.
of Agriculture indicated that nearly.60 percent of.the farm operators
having unpaid non-real estate debt obtained their production loans from
merchants or .dealers., Forty-three percent 'of:the farmers were indebted
to commercial banks and 1l percent had debt .outstanding to Production
Credit Associations. The study also indicated that .farm operators owed
approximately .22. percent of thelr total non-real estate loans to mer-.
chants and dealers. They obtained 39 and 16 .percent of their debt from
7

banks. and Production Credit Associations, respectively.’

The Balance Sheet of the Farming Sector provides .additional infor-

mation.concerning the rolewof input.dealers .in supplying farm non-real
estate debt. Table I shows the quantity and percentage.of tﬁe total
farm non-real estate debt outstanding to both reporting and non-~report-
ing creditors for specified years. The non-reporting creditors include
merchants, dealers, individuals and other miscellaneous.leaders. Asef
January l,.1960,.the.total farm non-real .estate.debt .amounted to
$11,522 million. Approximately $4,860 million.(42 percent of all farm
non-real estate debt) was.owed to all non-reporting creditors.8 Based
on the Morelle; et. al. study, over 65 percent:.of the debt held by non-
‘reporting creditors was owed to merchants and»dealers.9 Thus, merchants
and dealers held approximately $3,159 million or 27 .percent of tﬁe
total non-real estate debt. Banks and Production.Credit Associations
held 42 and 12 .percent of the debt, respectively. Since 1960, dealers,
individuals, and other miscellaneous lenders have .continued .to .account

for over 40 percent of the total farm nen-real estate debt. . Despite



TABLE I

NON-REAL ESTATE DEBT .OUTSTANDING, -UNITED -STATES, JANUARY 1,

SPECIFIED. YEARS..(1960-1971)2

Debt Owed -to Reportlng,Instltutlonsb Debts to Total
Year ALl c Non-Reporting Noen-Real.
Operating PCA FICA FHA Total "~ d Estate
Creditors
Banks Debt
1960 Million §$ 4,814 1,361 90 397 6,662 4,860 11,522
Percent 41.8 11.8 .8 3.4 57.8 42,2
1965 Million §$ 6,975 2,277 125 642 10,019 7,110 17,129
Percent 40.7 13.3 o7 3.8 58.5 41,5
1970 Million $ 10,318 4,495 218 783 .. 15,814 11,230 27,044
Percent 38.2 16.6 .8. 2.9 58.5 41.5
1971 Million $ 11,090 5,295 220 793 . 17,398 12,340 29,738
Percent 37.3 17.8 o7 2.7 58.5 41.5
Percentage Change
1960-65 44,9 67.3 38.9 61.7 50.4 46.3 48,7
1965-70 47.9 97.4 74.9 22.0° 57.8 57.9 57.9
1970-71 7.5 17.8 .9 1.3 10.0 10.0 10.0

8For 48 states.

brxcludes Commodity Credit Corporation Loans.

CLoans to and discounts £

tions.

or Livestock Loan Companies and Agricultural Credit Corpora-

dEstimate of short.and intermediate term farm loans outstanding from merchants, dealers,

individuals, and other miscellaneous lenders.

Source:

Bulletin No. 356, Washington, 1971, p. 18.

U.S. Department of Agriculture, Balance Sheet of the Farming Sector, Agr. Info.

P,



the growth in the magnitude of farm debt.supplied .by.specialized finan-
clal institutions, the estimated dollar amount:.of debt .held by . non-.
reporting .creditors has increased at nearly .the .same .percentage.rate as

total pon-real.estateldebt;;o

-.In 1971, .the total.non-real .estate debt-
was $29,7 billion, a 10 percent increase .over 1970,

Other studies have evaluated -the importance‘of-input.dealers as a.
source of production-financing in terms .of .the .proportion .of .annual farm
production expenditures financed. ..A.1959-1960 survey.of .farmers in
three.counties of Montana .indicated .that-92 .percent .of .the .farmers ques-
tioned utilized borrowed capital .to: purchase .production .inputs. Of
those farmers .using credit, 95 percent used.dealerufinancing. Dealers
supplied approximately .21 percent of“th,e.tota'l-.production.leans.ll A
later study -(1966) .reported that-farmers .in three .counties.of North
Dakota obtained .credit .to finance.48 percent.(excluding .30-day .merchant
and dealer credit) of thelr production expenses... Merchants .and.dealers
supplied 41 percent -of the total external .financing compared to.36 and
21 percant for banksiand,Production‘CredituAssociationS}.respectively.lz

The Nerth Dakota .Study .also.examined .the .importance ef merchants
and~dea1ersrastinanciers.of.variousuproduction"inputs..uASuindicafed
in Table II, over 50 percent of the purchase cost for petroleum products,
fertilizer, and feed was 'borrowed from:lenders. '.Dealers .furnished fi-
nancing forvapproximateiy.96'percent,of the -petroleum .products and 86
percent of'.the .fertilizer purchased withfcredit.uuInnaddition, they

financed over 50 percent of the credit purchases .of-repairs, seed, in-

secticides;<and.farm'supplies.l3



TABLE II

PERCENT OF AVERAGE COST' OF FARM PRODUCTION EXPENDITURES
- FINANCED' AND THE PERCENT OF CREDIT PURCHASES FINANCED
BY DEALERS, NORTH DAKOTA (THREE COUNTIES), 1966

: Percent of. ... Percent of -
Expense Average Cost . ... . Credit 'Purchases
Financed ‘.v""E;ggpggémby:Déélersa
Petroleum Products 71, 96
Fertilizer 57 80
Repairs 48 86
Feed : 53 . 33
Seed 33 : 79
Insecticides and:Sprays 42 82
*Buildings and-Materials 39 . 23

Farm Supplies 16 L 63

aExcludes-:.BO-.day»merchant;uand..dealerz.f:l.nancing.

Source:, Fred R, Tayler and Hilmer Huber,. Merchant-Dealer Credit
in North Dakota, -Part:-I: @ Farmer:Use and .Impertance, .Agricultural Eco-
-nomics Report No..62, North Dakota State.University, Farge, North
Dakota, April 1969, pp. 27-34.

Why: Farmers: Use .Credit

A 1949 study. of merchant and dealer credit in Vermont-concluded
that, in .general, financing obtained from dealers.is,exPensive?and
buyers should aveid its use except when“it.ﬁan,be.justified as a con-
veﬁience;l4znAsuevidenced in recent years.by the proportien of input.

purchases financed by dealers and the growth in farm debt owed. to



merchants and dealers, this earlier credit .philosophy.has not been
followed by farmers. Input dealers: provide a convenient source of bor-
rowed capital for farmers. Their loan is: in .the form .of .inputs rather
-than cash, - Thus, the farmer may avold .contacting beth the banker and
the dealer when purchasing production inputs,

In additlen.to the .convenience: of obtalning dealer financing rela-
tive to other sources, there are other major factors which .induce farm-
ers to obtain.production financing from.dealers:. . Rising .farm.production
expenditureswcombined:withrthe.seasbnality'innthe.timing”ofdcash.re-
ceipts have increased' the naed for external financing from all sources.
The increase.in farm“production:expenditures:Ean'beupartiallywattributed

to the implementation:.of farmutechndlbgy;ls’"16’”17?1;8

..The .additional
~employment.of,1abornsaving.machines,unew“product;onxmethadsuand:yield
increasingzinputsrhas increased .the .quantity:.of-.purchased:.inputs used
relative to~tﬁe;usevof nen-purchased inputs. .While.the‘index.numbers‘
for the quantity of all farm inputs employed rose .only .moderately (4
percent) from1950 to. 1966, theindex for: the quantity of-purchased inputs
increased 31 percent. ' The index.for the quantity of neon-purchased in-
puts decreasednnéarlyr32 per‘c'ent’..‘]"9 ~Since 1966, further increases have
occurred in-the quantity of feed,.fertilizer;uanduotheruiﬁputs pur-
chased. |

The' increased .production:.expenditures:.can.alse'.ber.attributed to
inflation and rising costs in-the' non-farm .economy. - The index'of prices
paid- by farmers .increased nearly 33 percent from.1950 .to:.1965 .and 63
percent frem 1950‘t0'1970.20 The results .of .these:and .othexr'.changes

have increased the need.for funds to pay-.productien:expenditures.



Farm production expenditures must: .be .financed eilther .internally
out of farm income and depreciation allowances . or externally with the
useaofmcredit...Theqamount.ofwfiﬁancingwprocuradnfrom.1endingninstitu-»
tions, dealers and-other sources.thus depends .on both the.level .of pro-
duction expenditures and the amount .of income.available.to finance the.

expenditures internaliy.21’ 22

Data frommthe~FarmnIngome.Situation.publishedxbyxthe'USDAxindicate
that production .expenditures amounted to $40,867: .million in 1970 which
is 1}0 percent greater than in 1950. . Since 1950, .gross .farm income has
rise;xnearlyh72'percenta However, as a .result.of:the .rapidly increasing
expenditures, net farm income expressed as..a.percent:.of gross.farm in-
come' declined fnom:4l,3upercentwin11950nto.2831upercentuin3i970.23

Further decreases in' the ratio:.of net:.inceme:to .gross.farm income.
due~tonrisihgnpr6duction expenditures .are.likely:.to.require that farmers
' acquire additional .external .financing. . .Several studies:.preject that
both capital  and credit needs of farmers in 1980 will: be well above cur--
rent‘levéisf24"25"Brake.estimatednthat:the average: non-real .estate.
debt needed per farm in 1980 will: be more .than.three .times: the 1965
1eve1;26 There' is .some: question .as-te whether .or not. the .present bank-
ing system can .supply .the projected non-real estate debt .needs ef farm—-
ers.27’ 28? 29

It seems likely that input dealers will continue:to supply a signi-
ficant proportion:.of .the .farmers' operating debt .capital needs.' Input.
dealers sell a large share-of the farmers' operating inputs. Fertilizer,
seed and feed expenditures increased 125, 35uandn91tpercent3wrespec—

tively since-1960. :.In 1970, the annual .eperating expenditures' (current’

wpfgdﬁttiéntekpéﬁses)uwerem68'percentmof-totalnproductiontexpenditures.30



“Another' factor inducing .farmers .to usé credit-.to.finance thelr
- production inputs: is' the .changing attitude.of farmers.toward debt aver-
sion. The  debt-free land ownership goal may not.be:as important today,
- especially if it.limits firm grdwthasl;.Farmers»mayabeamoregconcerned
- with the productivity of borrowed .capital .than.with .the tetal amount of
~-debt-they-owe. ' The.financing obtained from dealers may be.an .additienal
source of leverage-for farm firms. Leverage 1s valuable because 1t can
"enhance’ the speed .of .firm grewth.: Leverage is gained by .increasing debt
'relétiveﬂtonequityy-:The farmer may .gailn.access .to.a'.larger amount of
-debt«capitalaby.usingtagcombination-of;both,tradg.and:cashucredit to
finance production. - However, the leverage'.provided.through the use of
credit generates a cost by reducing the .amount of‘.credit-.a.firm holds
in'resefve.az

Also, the dealer .may. be a.cheaper:.gsource than.institutional:lenders
for productien input':financing. .The.farmer .usually .incurs:.a cash cost
in the form of~interest when he:borrows .from.institutienal: lenders.
The input:price .plus:.the.interest..charge .is .the:.relevant .total cost of -
an-inputhpurchasedhwithafinancialuCﬁeditx3§zt0nuone.hand;'ifyan‘input
‘dealer  offers' finaneing, .but .prevides .no'.cash.discount' for .an . early pay-.
"ment--nor’ charges:.a .fee, the farmer pays no explicit ~interest cost when
he' purchases: merchandise with dealer. credit. . Thus,: .unless the price of
the input includes' a' hidden price  to cover credit: costs, dealer finan-.
cing'is&cheape;tthantfinancingufromﬂinstitutionalulendersih.Although
the-farmer“mayﬂneedntOuborrow.fremﬁanothertseurce-affer*the"payment.to
the’ dealer' 1s due,: he does incur an interest-savings- for:the period of
time from the'.purchase-date to the.time:he must: borrow from another

lender. ' On' the other hand, 1f the dealer makes a charge abeve. the
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price of the: input'.for-financing, he may: .be.an expensive: .source .of debt
capital for the farmer.

"~ Finally, dealers may offer more-lenient .payment .terms:.or .collection
policies than other lénders.'ThiS'factor,wasnlistedAby'North Dakota
farmers  as one of: the important reasonsnfor~usingﬂdeaiérnfinancing.34'
"“A longer perilod .of time to pay fer inputs.increases-the interest: savings

for'the'farmer;~’IfwaﬂfarmerAknows.the.dealeruwillunotuaskﬁfbrrthe pay-
“ment’ of production'.inputs:.until.the time-when.cash:.receipts are obtained,

"~ he is Induced to:.use .trade:.credit:rather .than financing .from other

sources.

Why .Input Dealers Accept Credit

. .Trade .credit exists because both the .farmer who .exchanges' credit
for merchandise.and the dealer who accepts the’ farmer's: credit expect
to gain'from'the"transaction.35 The primary reason input dealers offer
financing\isxfor-sales,promqtion,séz:Input’dealeIS'acceptwcredit as a
medium of exchange because it helps to- increase' the quantity of feed,
seed, fertilizer, machinery, and other'suppliesgéoldmte»farmers;- Most
dealers feel that it 'ls necessary to finance sales in order to secure a
large volume of business from .farmers. .If a buyer-.dees.not have cash
available when: production inputs are néeded,'thentinuerder'to purchase
the: inputs’ he must:.acquire external finaneing. - If the dealer's credit
policy offers' the farmer more conveniencevand/or"smaller'interest costs
than offered by institutional lenders, the farmer will 1likely obtain
some’ financing from the dealer.

"The  pressure of competitien provides .an incentive .for' the dealer

to  promote, his'.products. - Financing provides: the dealer with one method
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“of differentiatingﬁhiS'inputs.ffemuthe;same:typexefninputuseldﬂby com-.
petifors;37“ Also, financing may .substitute for other . competitive’

efforts,,38

"A more lenient' credit pelicy may increase: a dealer's sales
quantity in-a'.similar manner as:.a lower-price., -But, .non-price competi-
ftfon\may:create“leSe*retaliatian‘fromucompetitors@'nThehfinancing may

- also make' possible’ reduced expenditures for advertising, sales' prometion .
and' services other' than'financing.

- Furthermore, many manufacturers .of farm inputs:who have high fixed
costs' are’ induced' to promete their,sales;39AaIf'the“manufacturer gives
“a retail dealer time to pay.for purchases,: the total sales quantity of

the inputrwill'1ike1y=be'énhanced..uTheﬂmanufacturer{sﬁfixed'costs are
spread over' a larger volume of sales, .thus.reducing his-average fixed
cests’and'increasinguthevprofit'margin per.unit-on-all units seld. Also,
if the retall  dealer dees not-have te pay for: the financing he oebtains
from the ‘manufacturer; he.isumore'lik;lyvtomaccept;the:farmers"credit-
in: exchange: for  inputs.

Dealéer financing can. also:be‘used to reduce the seasonality in the
timing of input .sales. By efferingzazcredit'arrangement'FO'induce the
farmer' to .purchase inputsgin-advance:of.the time'.ef:.use: rather than duf-
ing'peak'business*seasons;uthe?dealerncanpmereaefficiently‘use-hired
labor and51nventory'faeilities.

‘In addition to the pessible gains from .financing due-to sales pro-
motion, dealerS'may,also‘accept”creditzfroﬁ;their:customers-because
they expect to' receive an.interest payment above' the price of the input -
for providing the service. An example.is a farﬁ'mach;nery‘supplier who
finances the . majority eof credit sales with' fermal: contracts:requiring

an interest' payment from the. buyer.
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Dealer Management of Financing Activities

According to Baker, Leuthold and Seitz, one of the functions re-
quired to effectively manage: the: firm's: financing activities is the
choice ‘among alternative methodsvof‘extendingvtrade'1eans;40 The manag-
er should be aware of which alternative credit-arrangements are avail-
able' and the effect of each upon his sales .and coests. ' Several studies

-indicate whichxarrangémentS‘dealerSuanetpreSentiynusing'teufinance their
sales.

‘The types .of credit instruments used by various input dealers are
discussed in' a' study:.of merchant credit .in Montana. ' The study indicated
that farm machinery dealers usually finance their .equipment sales using
a formal contract,. promissory note or: conditional sales contract. Re-

paifS'and-parts'werefsoldzen”creditvusingu30rdayzaCCOuntsuunHowever,
theﬂaverage'timensalesAremainedﬁunﬁaid'wasr74 days. . Sellers of petro-
leum products: offered more'liberal terms. %Accéuntsnwereaautstanding
for an’ average of 185 days. Seed, feed, fertilizer and chemical dealers
had' 91' percent::of:.their: .credit .sales: on .open:.account:.and .9 percent on
notes.
© - A 1967 study. (North Daketa) investigated the proportioen of a

dealer's total sales which were financed with alternative credit poli-
cles. The results: of the 'study indicated that dealers financed 77 per-
cent of thelr sales '(see Table III). ' Extended open:acceunt arrangements
were utilized more frequently than ether arrangeﬁénts.42

" Another  recent study analyzed financing by hog feed' dealers in
central Illinedis. 'One of the objectivesof . this: study was' to analyze
th?'relationship which existed between a dealer's financial-management

practices and the timing of customer payments. ' The payment' performance:



13

-was measured by days sales in accounts receivable and the percent of-
accounts receivable that' are less than 30 days old. - The  results sug-
gested that both cash discounts and shorter payment.due dates were effec-
tive in reducing the average days'sales in accounts: receivable. Firms
-that- had- shorter payment due dates also had a larger percent of accounts

~~less than' 30 days old. Also, these firms using a service charge on
voverdue‘acgounts had a-larger percent of accounts less than 30 days

old, provided that' the service charge was establishedaeéfly.43

TABLE III

PERCENTLOF;DEALERfS,SALESxFINANCED:WITHLALTERNATiVEHCREDIT
" “POLICIES, 333 DEALERS, NORTH DAKOTA, 1967

Type of Credit ' Percent-'of Total Sales
Open Account‘Credita ‘ 14
Extended Open.Account Credit
“ Carried 30-90 Days 17
- Carried 90 Days - 1 Year 19
"Carried More, than.1l Year 4
Total Extended Open Account Credit. : 40
Formal Contract: Credit’ o 23
Total Credit ‘ e 77

Cash Sales o 23

aOpen"account.creditJrefers-to:credit-‘.carried up te: 30 days.

' Source: ' Fred R. Tayler and Maury E.' Bredahl,  Merchant-Dealer
Credit”igkNortthak@ta,‘Partgzl;"MerchanthDealer’Preblems and
‘Practices, ‘ Department of  Agricultural Economics, Nerth Daketa.
State University, April, 1969, p. 18.
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Sales Financing by Fertilizer‘Dealers

'This study deals with the trade credit management practices of
fertilizer dealers in Oklahoma. Before defining the preblem and stating
 the objectives ofthis study, the conditions existing in’the industry
-which induce.dealers to finance\tpeirfcustomersltpurchasesusheuld'be,re-
-viewed:.: These'conditiens‘ihcludea(l)yexcess‘plant"Capacity;'(2) excess
inventories, (3) .a .seasonal -demand for .fertilizer, and . (4) coempetition
ameng-dealers*for~éales.44

The usage of fertilizer in the United States .has .increased every
year since 1960. ' The growth rates during'the-éarly'1960’5'exceeded the
rates’ in' the previous ten years. Fertilizer: manufacturers; basing their
future expectations for fertilizer usage upen the: .recent past, expanded
production facilities.: Also, growth expectations' induced' new .companiés
to enter the industry. From 1963 to 1968, $4.3 billion: was invested
in'U.S,>and‘Canadian'fertilizer:produdtienaﬁs'nThe’expansiénﬂoffmarket-
ing' facilities' by'.manufacturing firms, the:increased numbers' of’retail
“outlets;,’ and'.the:additien: of bulk: .and liquid: blending facilities also
increased  the industry's investment. In 1969, a .slowdown in.the rate of
growth in industry sales eccﬁrred.  As a result of the cembination of.
increased productive capacity. and a leower rate ef: growth .in sales than
expected, inventories increased and the price of . fertilizer was bid
down. The price index for fertilizer decreased 6.6 percent during the:
1960-1970 period.*®

Faced with‘eéenomid'pressure to reduce:theirufixed.costS“per unit,
the manufacturiﬁg-firms increased the time' in which .dealers were allowed
to pay for:fertilizer®  Fertilizer dealers facing competitien from other

dealers offered more lenient terms to farmers who needed additional
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seasonal crop financing. The decislons to increase the-length of pay-

ment due dates-and to reduce service charges on overdue acceunts were

‘the result of pressure to expand or malntain.sales: as other:- dealers of-

‘ fered more lenlent credit . terms. Most dealers did not' calculate the

cost of expanding the use of financing.

A study in 1967 suggested that the cost'to the fertilizer industry

- for financing sales interest'free was $160 million. ' This cost: was-cal-

-culated using the. average length of repayment at' the retail level assum-

ing a six percent‘interest rate. ".The cost did not.include collection
. : o 48
costs or bad debt: losses.
Industry: leaders have expressed much:.concern .over: the cest: of sup-

49, 50’vsl"However;.fertilizervdealers and.

plier'and'dealerrfinahéing.
suppliers have not recognized the cost: of .alternative’ financing arrange-

ments and the’ impertance of credit management.
Statement of the Problem

It is evident that dealers finance-a significant'propertien of
their sales. ' If the expected returns from financing are greater than
the expected credit: costs, the dealer will gain  frem financing his
customers' purchases. 'However, many inputgdealerS'dernetwknOW‘how mgch
financing increases: their sales quantitynor if the returns generated by
increased sales' are' greater thanrtherc;edit cbstswsz' In addition, mest
dealers do not-knew hew much impact the .alternative'.credit arrangements
have upon’ ctedit costs. Because:of lack'of-knewledge cencerning the
alternative credit arrangements and the effect of theser alternatives
on' costs, some dealers may .be financing sales with arrangements which

result-in lower net returns thannalternaEiVeWéfrangemehts.
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The costs of dealer financing result' from the .additional-.capital
-investment, risk, and administrative functions: required when the buyer's
n*credit‘is'accepted-fer'merchandisenoraserviqes;53' The additional capi-
'tal investment is that part of the dealer's .working capital which is
~tied-up in‘'receivables., ' If the dealer must borrew funds te carry on
other aspects' of the ;business, he incurs a cash-cost%in the ferm of in-
- terest. - At the very.least, he incurs an opportunity cest eon funds-in-
-vested in receivables.' The-cost,ef the additional risk results from the
possibility=0ffnet.being-paid-byucredit.custamerS@;LAdditional‘admini—
strative costs- are’ incurred when' the  manager' and other: employees use
their time in.extension, boekkeeping‘and«collection=efforts.

"All of the'.credit-.costs are impertant to' the-dealer;, but' the majer
cost associated with dealer financing is the:'.interest'eor'epportunity
cost on' the investment -of funds: in receivables. ' A 1958 study: of the
credit. costs’ for farm supply.coeperatives  indicated that' the- interest:
cost“onathe’investment‘in'accountSfreceivéblewamountednte‘45.pereent of
the total‘credit:costs. 'The study used a six percent cost of capital.-
‘rate.54"fhe:magnitude-of;the dealer's investment in' receivables depends
on' the-level of sdles in a given peried of time, the proportion of those
saleSffinagced,.and*theflengthnof=time*thenfinancedusales;remain unpaid.
Each' of these: facters will be influenced by the type of credit' instru-
"ment: and: the: speclfic: credit-terms: offered: by the dealer. -.Several
studies have-investigated the' impact of selected: credit: pelicy variables
(dis¢ounts, payment’ due dates, and;seévice charges): upon' the prepertien
of sales financed' and the 'timing of customer  payments. ' However, addi-

tienal infermatlen' is needed cencerning the impact of  the'credit
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-~ decision variables, considered simultaneously, .upon .the magnitude of

the dealer's investment in receivables and his credit costs.
"Objectives ef the Study

Thefmajor'objective’of%thiSustﬁdy-isatenproyideminput'suppiy“firms,
‘particularly fertilizer dealers, with information te' help them in making
‘~decisions’ concerning the cost:and use-ef' alternative: financing arrange-
ments. ' The' specific’ ebjectives' of the'study are:

l.- To specify and deseribe the alternative credit arrange-

ments presently being offered by Oklahoma fertilizer
“dealers; .and to .determine: the firm characteristics which:
are assoclated with their use;

2, ' To analyze the-impact'ef selected: variables: of: .the-credit.

‘arrangement upon: the. proportion: of .customer: purchases.
financed: and uponithe-timing‘of'payments“foracnedit sales;
and

3. Utilizing information developed'in oebjectives 1 and 2,

estimate=thewinterest'oquppo;tunity'cost'ef'investing a
dealer's funds in receivables for:alternative financing

"arrangements.
- Procedure Used and Organizatien.of: Thesis

Chapter II'of the theslis defines the credit cencepts used in the
analysis and presents the .economic.theory applicable: te: the’ subject of
dealer financing. 'The econemic theery is used to' explaig the expected

relationship: between' the' credit  decision variables'and the cost of the
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-investment in‘ receivables. The hypotheses to: be tested: in later
chapters' are developed and explained.

In order to obtain.the ‘data; .a.questionnaire: was mailed: during
-March, 1971, to all'Oklahoma firms who- sell bulk: .or: liquid fertilizer
to farmers. ‘A copy of-the questionnaire is .included in Appendix A. In
general; the fertilizer dealers were asked/ questiens  cencerning the
physical- and: sales: characteristics: of: the .firms,: the types of . financing
arrangements they .offered and the timing of customer:payments: for sales.
- Chapter 111 describes the dealers' physical characteristics: and thelr
credit arrangements .and-performance. - Alternative credit' instruments.
and credit' policy decision variables are related: to.the dealers' physi-
cal: and sales' characteristics. The credit arrangements:.and firm charac-
-terlstics-are alse related to.credit perfermance.

Chapter' IV reporfs the-stétistical analysis of the :impact:.ef the
alternative .credit instruments and credit pelicy decisien' variables upon
the .proportion of fertilizer sales made for  cash.and en-.credit terms.
“and upon thetiming .of payments for credit sales.' ' In:Chapter V, the
estimated empirical relationships' between' the:credit policy decisien
variables and credit performance measures are.utilized-to estimate the
cost  of investing a dealer's operating funds in accoeunts and notes re-

“ceivable. ' .Finally, Chapter VI presents'.the .conclusions: .of: the stﬁdy and

»i.the implicatiens: fer' additienal:' research effert.
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CHAPTER II
THEORY AND CONCEPTS OF: RECEIVABLES' MANAGEMENT

;""When*a'dealernfinancesaaucustemer{SHpurchase;‘hedforegoes;the use
of that-sale's revenue until the' customer pays.. His working capital is
tied up 1ih' a current asset, namely receivables. . The ‘funds .are invested
in.receivables for the interval of time elapsing between the customer's
purchase and payment dates. Each credit sale adds .te' and each payment
subtracts from the dealer's investment in receivables. As with any in-
vestment’project;Lspecified.cests»andtreturnSnare‘associatedhwith the
dealer's financing activity.

A dealer: has-some managerial .control over the magnitude of invest-—
ment in receivables. The set'of credlit terms he offers will affect
both the buyers' purchase and payment behavier. ' This-purchase-and pay-
ment behavior has  a direct impactfupen.the:amount~of,thehdea1er{s:iné
vestment in receilvables., 'Te determine-the .optimal .credit terms te offer
customers, the dealer must know what' impact alternative terms have on
the customers! behavior and how their purchasejand;payment'decisioné,

affect: his .returns and costs.-

Alternative: Credit Instruments

and Decisien Variables

" Credit’.Instruments

There are -several alternative creditinstruments Whiéh provide

27
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tangible evidence of the buyer's promise to pay the,dealer.l’ The evi-
dence .of a credit transaction-used most.by input dealérs 1s the open
book account. An open account credit-sale:adds’te thé dealer's invest-
ment ‘in accounts receivable., A record of the value of inputs seld en:
credit to -each buyer .is kept by the dealer. Since thé,credit transac-
tion is-evidenced by sales invoices, delivery recepits or shipping
tickets; the extent of the buyer's debt obligation may be difficult . to
prove in a court of law.?

A second credit instrument frequently used to finance a customer's
purchase’ of inputs is the promissory note. A promissery note:is the
buyer's :written promise to pay. the dealer a definite sumc of meney at a
specified future,time.»3 A sale transacted with a promissery note. gener-
ates an.investment 'in . notes receivable. If negotiable, the note can be
discounted by the.dealer at:.a commercial bank. Teo be negotiable, the
notée must contain an.unconditional promise to pay a-definite sum of
money on a.determinable date .to the order of a specified party. Also,
the note must.be written and signed by the maker (the-'buyer).4 The
promissery note may be .secured or unsecured. With the.secured note, the
purchased input or some other asset owned by the buyer is pledged as cel-
lateral. Inputs such as fertilizer, which are expended in.the produc-
tion precess before a payment is made by the-farmer, are usually pur-
chased with an unsecured preomissory note. : Other. capital inputs such as
machinery or equipment mayvhaye the specific input pledged as collateral
in the secured note.

"The conditional sales contract is anether formal credit instrument
used to‘ finance-the purchase of durable, .capital inputs. In this case

the seller retains the ‘title te the input until the buyer pays. This
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type of arrangement is rarely used to finance annual operating inputs

such as feed, seed, or fertilizer.

Credit Palicy:Decisian»Variables

The' dealer's credit.arrangement includes net-only the type of
credit instrument: but -also a number of centroellable decision variables.
These ‘variables, through their,effectfon,the;custemersf»purchase and
payment behavior, influence the level of investment in acceunt and note
5, 6

receivables.”? ° The credit policy. decisilen variables which affect both

acceunts- and notes  receivable are .defined as:

Cash/ Disceunt Rate. - Thespefcentage,reductien:innthe'queted.price
of the input granted teo.the buyer if he pays within a specified number

of days' after the:purchase date.

. CashiDiscount: Period - The number of days between.the: purchase
date and the date: in which the customer must pay.in order te receive-a

cash discoeunt.

- Level:of: Cellectien Effort - Efferts and expenditures. incurred by
the .dealer to collect receivables.

Size:of:.the .Credit -Line - The upper limit on. the:dellar ameunt one

.customer can,purchase.on credit terms.-

Credithtandazds;w-Thegminimum level -of credit risk .acceptable or,.

some, ether criterion used to judge whether or not to sell to a customer
en credit-terms. -
Other  variables which affect specifically the-level of investment

in accounts: receivable are defined below:

Acqeunt:DuesPeriod3~rThe.number-of days between: the’purchase date

and the date when full payment of- the acceunt is due. -
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Finanqe“Chargg Rate - The penalty, expressed as a percentage of

the input price per .unit of time, the' customer must pay 1f the account
is not.paid by a specified date.

"-FinanceyChargesPeriod = The number of days between the purchase

date and.the date the finance charge is imposed,
Additional variables which apply to sales financed with a promis-
sory note are defined as:

Note-Issue:Period - The number of days between: the purchase.date.

and the date the note is issued.

Interest Rate — The annual percentage.rate.charged on notes froem
the time notes are issued until the end-of .the note' payment peried.

Note' Payment: :Peried - The number. of days between the date notes are

issued and the date notes:are due,
-t~ Farm Firm Purchase: and Payment Behavior

Thié'studynisncencerned.with therdealerﬂs:managementief"acceunts-
and notes receivable, A discussion eof the impact of thecredit policy
decisien variables upen‘the;custgmers'xpurchasenand payment behavior
will prelude: the theoretical analysis of the cests and returns associ-

ated with: the:.dealer's financing activity.

Role ef Ecenemic: Theery

The.principleSnof resource employment help te determine how much
fertilizer a farmer is:willing: to purchase when’alternative: credit-
arrangements are: offered to him. .The farm firm's>input;purchase‘be*
havier depends upon- the marginal value product for using additional

units of an input and the purchase price of the input. Assuming
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operation of the law of diminishing returns  and a constant price for

the firm'S'output5 each' succgessive unit~ef:anninputfemployed‘in the
production process adds less to the firm's total receipts.: Thus, the
marginal value preduct for the input declines as additional units of the
input -are employed. Each additienal -unit purchased: by the firm adds a
constant ameunt' equal toughe price per unit of the input te his total
costé. Assuming the farmer's. objective is to maximize prefits, he
should purchase: additienal units: of:.the input: until: the marginal value
product- of the: input:.is: equal to: the price per unit of the,resource.7

If the purchase price declines, one:would: expect the farm firm to
purchase a larger quantity of the input: per unit: ef time. With a higher
price per unit, he would purchase a smaller amount eof the input. Given.
alternative dealers from whem to purchase the same: input, the farmer
would purchase frem the -dealer wheo offers him the lowest price.

When the dealer offers financing te the farmer, the relevant -pur-
chaae-price;isnthe‘price~ef”the;input4plus the marginal finance cost.
per unit of the input purchased.-8 Technically, the cost of finéncing
includes net only the interest paid to. a lender, but also the intangible
cost,due to a loss of:liquidityv(ine., decreased: credit reserve). The
'amount of ‘an: input to:purchase should- be: determined by equating the
marginal: value preduct with the input.price plus' the marginal finance
vcést.

Next consider the farmer's payment behavier, Once the farmer has
decided te purchase from.the dealer by exchanging his-credit for inputs,
when will he pay for the inputs? Since he has already: purchased the
inﬁut, the input price is not censidered when making the decision as

to when te pay for purchases.v The length of time: the input' purchase
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remains unpaild depends upon the costiof: financing from-thezdeaier rela-
tive to the.cost.of capital avallable to the farmer from other sour-
ces.lo Assuming the farmer wants to minimize his: finance costs; he will
repay - the dealer when: the cost.-per dollar of financing fer an additienal
unit of time from the dealer becomes: greater: than his' cost: of capital
rate from other sources.

The farmer's cost of capital rate depends on the cost of capital
from all alternative sources. When the: farmer pays: the dealer: for in-
puts,  he obtains the funds from either his: own cash: reserves or from an
institutienal: lender.: If ‘he uses his own .cash. reserves, he: :sacrifices
the 'yield these: funds' could earn:1f they were invested:-elsewhere. This"
yield is his: opportunity cest. If he borrows from an- institutional
lender, he  incurs: a cash cest in the form of interest paid to the
lender.ll' Since:the farm firm can obtaln funds from either its own
reserves or from lenders, both the eopportunity cost:-and the interest
rate should be considered when determining his .cest: of: capital:.rate.
The -best estimate for the cost ' of capital rate is probably the welghted
average cqst‘ef capltal frem all sourCesqlz-rHawever,Afar:the~purpeses
of this analysis of the farmer’s payment behavier, assume his cost of
capital rate from all alternative sources is' equal -te a given rate of
interest for: borrowed capital. Thus, unless otherwise stated,: the:ep-
portunity cest rate on his cash reserves. is equal te:the rate of inter-

est on borrowed capital.

ﬂfCredit:PolicieSxand;theaFinance Cést

The cest: of the: financing a farmer ebtains from an input. dealer

depends upon: the type.of.credit arrangement used to finance the sales:
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transaction. When sales are financed with an open book account, the
cost depends primarily upon four: of the: credit: poldicy: decision: vari-
ables: =-:-the:.account: due: period,. the cash: discount:rate, the cash dis-

13, 14 When: a note'is used.

count period, and the finance charge rate.
as the credit instrument, the price the farmer pays: for financing de-
pends upon the cash discount rate,: the cash:discount period, the time
notes. are issued,: the:annual interest rate: charged and: the note payment
peried.

The marginal finance coest is the difference between the price per.

unit of the input: .on: the date of payment. and the price per-unit-en the

purchase date. - The marginal finance cost. can: be determined as fellows:

m= 7D ¢ f e s (2—1)

where:

m = the' marginal finance cost: per unit: of: the: input

‘purchased,
~f = the' finance.cost.per dollar, and

the: input price if pald fer on the purchase-date.

o]
it

In order to compare the finance cost,ésseciatedzwith-alternative‘credit
arrangements, the marginal finance cost:is translated into:an equivalent
annual interest rate. The formula for cenverting: the marginal finance

cost to an annual interest rate is:

qeomopeff )

where:

i = the annual interest rate, and

£ =-the: proportion of~a,year‘financé&jQ'numbergzgvdays
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© The equivalent annual interest rate: is. the ratio. of the ‘finance cost

~ per dollar to .the preoportion of the year.financed. - Using the finance:
cost. expressed as an annual intérest rate, the effect of selected credit
‘instruments and credit policy.variables upen a farmer's purchase and
payment behavior can be shown.

Account: Policy--Account Due Period.. Assume the: acceunt due peried

1s- 30 days from the' purchase date and that ne cash:discount is-offered
for early payments nor a finance charge impesed feor -late: payments. Thus
the price the farmer pays for inputs' is the ‘same’on  the purchase date

as on the payment date. The marginal finance. cest . is zero assuming the
dealer does not-have an. interest:' charge hidden in the price of the in- .
puts;ls’ Unless: the: farmer: has idle .cash which can not earn a pesitive
rate of return elsewhere, he will take advantage of -the free finanecing.
The farmer does not pay a direct interest cost for using the dealer's
funds longer ‘than thirty days: However, after the 30-day period, the
dealer - may mail: due netices’'er take other action te: encourage the farmer
to.pay;hisnoverduemaccount. Fallure: to pay.near the: end ef the account
due period: may. raise questions about the farmer's: ability to pay and

may cause both: supply firms and other lenders to.be'.less: willing to
finance-hiSfpurchases-in'the1futureal65-Thus,-the-existence”ofzan-ac—
count due period may create a psychological barrier: whiech' enceurages

the farmer- te pay within that period.

New assume the-dealer offers a 60-day rather than a 30-day.account
due period. If:the price(of,thewinﬁﬁt remains censtant,, the farmer will
take advantage of‘therdealer's willingneSS‘tQ provide .free: financing
for an additional- 30 days. If he pays during the first- 30 days, the

farmer would forege' the opportunity returns from using his: meney an.
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additional 30 days. Or, if he has to borrow to pay, he would incur a
*cash cost in' the form of interest paid to another lender: for 30 days.
Hence, the farmer would want at least 60 days to pay because his cost of
capital from other sources is greater than the finance .cost from the
dealer.

Account: Policy=-Cash' Discounts. Some dealers may not rely upon

the account: due period alene to provide the incentive for::a farmer to
pay the account when due. A cash discount is often offered to encourage
an early payment for inputs. - The cash discount rate 1s the percentage
reduction in the: quoted input.price the farmer will receive if he pays
within the cash discount period. The: price of the input on the purchase
date is the quoted price less the amount of the cash discount. If the
farmer does' not pay within the cash discount: period,the cash .discount-
is foregone and the: amount of this discount measures the finance cost
per dollar. Assume the dealer offers a one percent cash discount rate
and a 10-day discount period. If the farmer does’not-pay during the
discount period, he pays one cent more than the .99 cents he could have
paid for each dollar's worth of inputs purchased: during the discount
éeriod. Thus, the finance cost per dollar (f) for any payment after 10
days is .0101 (.01/.99) with the one percent cash discount.: ' A 1.0l per-
cent finance cost does: not seem high until it is translated into an
“equivalent annual interest rate. If he pays for the inputs at anytime
within the 10-day period, the equivalent annual- interest rate.is zero.
But, 1f the  farmer pays on\the 20th day after the purchase date, he re-
ceives only 10 days' (20-10) of financing and the equivalent annual in-
terest rate is 36.46 percent (i = £/t =..,0101/.0277). - 1f the farmer

waits 30 days to pay, he is foregoing 1.0l cents per dollar for 20
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- (30-10) days of financing.' Thus, the annual interest rate is 18.2 per-
cent (1 = £/t =-.0101/.0555). The finance cest per . dollar per year is
* higher when a buyer pays on the 20th day rather than'onmthe 30th day. -
Since the absolute size of the .cash discount foregone .dees'not change,
payments* further from the end eﬁ'the‘cashxdisceuntuperiodargsult~in_a
lower equivalent annual Interest rate. N

The equivalent annual interest rate for a one-percent, 1l0-day,
cash discoeunt-is shown graphically in Figure-l. . Curve. AEC shows the
equivalent “annual interest .rate..the buyer. sacrifices: for .alternative
~payment periods when he.does .not pay.during.the .10-day .cash disceunt
period. The annual: interest rate .is:' measured on: .the: wvertical axis.
The number- of days: elapsing between the: purchase- date and:the payment
date is shown en. the herizental axis... Assume: the' farmer's cost:of capi-
tal rate from sources other than: the input dealer:is eight percent per.
year. (l1ine DEF). - If he pays within the 10-day period (OB); he will need
to pay the dealer with funds frem ether sources which cest eight per-
cent per year. ' The farmer weuld prefer to berrew from ether sources at
eight:percentnand«pay‘within:the@cash,discqunt;periadtrather“than to
“Pai’the;dealerfonythe 30th day. . The cost of financing frem the'dealer
for a 30~day payment is 18 percent per annum. . Only, 1f: herobtains fi-
nancing from the':dealer for more than 55 days, would the: equivalent
annual interest rate be less than hisxcost~ef capital rate’ (number of
days where' lines: AEC'and .DEF intersect). .If'.the dealer does not-offer
an .additienal incentive te pay, a farmer who ferfeits: the cash' discount
would likely walt for more than 55 days te pay: in:erder te' minimize his

finance ceost.
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Additional incentive for early payment could be provided by raising
the cash discount rate to two percent. Assuming the same 10-day cash
discount periad, the new equivalent annual interest rates for payments
after 10 days are shown by the curve PGHI. . The .finance:cost-or the
‘cash discount rite foregone by not paying within the 10~day :period is
2.04 (502/;98) cents per .deollar (2704~percent*ofrthe“input price). The
equivalent annual interest rate sacrificed by'.the farmer 'who.pays'in 55
days is 16.32 (f/t = ..0204/.125) percent. (peint G) which:is moere than
twice the eight percent rate for a one percent .cash discount (point E).
The higher' cash/ discount rate provides additional incentive .te pay
within- the cash:.discount period. - However, 1f .a buyer 'foregpes the cash
discount, he would have-to obtain financing from the dealer for: approxi-
mately 102 days (peint H) in order 'to have an annual ‘interest rate less
than his epportunity cest of capital rate (eight percent). Unless some
additional incentive to pay is provided, some farmers may be induced to
pay later, due to the higher cdsh discount rate.

A lengthening'of"thg;cash-discountuperiod from 10 days to 20 days
assuming a twg percent cash discount rate would result in:the equivalent
annu;l'interestgrates_for payments after 20 days shown by curve LMN.
The entire curve .is shifted to. the right. A farmer formerly paying late
may now pay within the lenger cash discount period. . However;, with .the
longer cash :discount peried, the farmer wheo feregoes the cash discount
may be encouraged’té wait even.later than before to pay.: The interest
rate curve intersects the cost of capital .rate line at'112 (point M)
days rather than 102.

As shown .in: Figure 1, ;he'equivalentxannual-interest-rate for a

payment made after the discoeunt peried but within 30 days'is well above
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‘the farmer's cost of capital rate of eight percent for any of .the credit
‘arrangements offering a cash discount. . Considering the .alternative of
paying within the cash discount period compared to paying ét.30 days,"
‘the farmer could minimize his finance.cost by paying within-the discount
“'period and using avallable capital or berrowing from other lenders at a
cost of elght.percent. However, 1f -the farmer does not -pay within the
cash discount period, he may be tempted to delay payment well beyond the
end of the 30-day account due period. Rather than relying upon his col-
-lection efforts to encourage the farmers to pay at the end of the ac-—
count . due: period, the dealer may. impese a stronger econemic .incentive

by charging a penalty for late payments.

-n-yn:AccquntmRoliqynnFinangenChargey Suppose the dealer offers no cash
discount but adds one percent to the input price on the purchase date:
for every 30 days beyond the 30-day acceunt due period the account is
unpaid.‘ Hence, the farmer pays one cent for the use of a dollar for
every 30 days.17 The ‘annual interest rate is 12 percent (f/t =-§6%%§p.
If the farmer obtains financing from the dealer, the annual interest
rates for the alternative payment dates are shown as OBPRS in Figure 2.
Assuming the farmer's cost of capital rate from other sources is eight
percent per .year (line DF), he would pay the dealer on.the 30th day.
Additional financing from the dealer would cost more.than the opper-.
tunity cost of using his available funds or the cost to: borrow from
other lenders.

Now suppose the dealer also wants to provide some incentive for
the farmer to pay within 10 days. If he offers a cash discount of one.
percent for a payment in 10 days, the equivalent annual -interest rate

for payments from the purchase date to 10 days is zero (Figure 3,
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' ‘Segment 0B). A payment on the llth day has an equivalent annual inter-
- est .rate of approximately 360 percent. The rate decreases along the

‘curve AP to 18.2 percent on the 30th day.  After the 30th'day the dealer
charges a one percent per month finance charge rate. . Thus, for payments

" ‘after the 30th day the annual interest rate is 12.l1 percent (f/t =

- +0101 418
30/360

going the one percent cash discount (f/t =A.0101/t,wtg-.proportion of

plus the equivalent annual interest rate associated with fore-

the year financed). The total equivalent annual interest rate for fi-
nancing from the dealer after 30 days is shown in Figure 3 by curve JKL.
The curve, JKL,. can be obtained by adding 12.l1 percent -te curve PC,
Assuming the farmer's cost of capital rate from alternative sources
is eight percent (1ine DEF); he would minimize his finance cost by paying
for inputs ten days after the purchase date. He would not pay before
10 days because the financing from the dealer is free during this period.
For all payment dates after the -10th day, the cost of capital rate from
other sources (eight percent) is less than-the .equivalent annual inter-
est rate he would pay to the dealer. If he does not pay.on or before
the 10th day, the equivalent annual interest rate declines for later pay-
ment dates but remains greater than thel2.1l percent finance charge rate.
Note Policy. . The second type of credit instrument used by dealers
to finance their customer's purchases is the promissory note. The cost
te the farmer is specified on the note as an annual interest rate. ’Also,
the length of time from the date the note is issued until repayment by
the farmer is usually specified. The note may be:issued .on the purchase
date or after the sale has been carried as an open account for some:
specified time. - If the buyer knows that he will have te give the dealer

an interest bearing note for,the ameunt of his purchases unpald at the.
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~end-of the account due perioed, the note may serve .to induce the farmer
"to pay his account. The interest rate on a note serves the same pur-
"pose . as a finance charge on an open account. Howaver, the farmer may
~be more likely to pay the interest due the dealer if he has signed a
promissory note.,

The farmer's payment decision is less complex when his purchases.
‘are financed with a note rather than an open.account. If notes are is-
- sued on the purchase date; the farmer will allow the dealer to finance
~ his purchases only 1f his annual cost of capital rate from other sources
is greater than the annual interest rate specified on the note. Other-
wise, he will pay on the purchase date. .If a farmer utilizes the deal-
er's financing, he will .not pay:until the end of the note payment period.
It 1s assumed that the dealer will not refinance the note after the note
payment peried.

The dealer may also offer the farmer a cash discount if he pays -on.
the purchase date. Then the farmer will pay .on .the purchase date if
his cost of capital rate 1is less than the annual interest rate specified
on the note plus the equivalent annual interest rate resulting from
sacrificing the cash discount. Assume a note is issued for six months
(180 days) at a annual interest rate .of nine percent and .the cash dis-
count rate for a payment on the purchase date is:one:percent. The total

finance cost expressed as .an.annual interest rate for a payment at six

months is 2.02 (f/t = Ié%%%%a)lg percent provided by the .cash discount.
plus 9.1 perceﬁt'c:93§L33). Unless the farmer's cost. of capital rate

1s greater than 11.12 percent, he minimizes his finance cost by paying

the dealer cash and borrowilng from other sources.
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Dealer Management of Receivables

Input supply. firm managers can control the level of the investment
©+1in receivables by manipulating the controllable credit decision vari-
rables. As previously shown, the credit variables affect the cost the
farmer pays for financing. The farmer purchases his inpufs and obtains
-financing in a manner which minimizes his costé.- The purchase behavier
of all customers determines the quantity of fertilizer the dealer sells
for cash and on credit. Thelr payment behavior determines the length
of time credit sales remain unpaid. Thus, the resulting farmer behavior
will affect the dealer's costs and returns. If the dealer's objective
is to maximize net.returns, he should offer the credit arrangement
(combination of decision variables) which yields the highest possible

net returns.

Role of Economic Theory

The input dealer's market can be characterized as a differentiated
oligopoly.,20 The number of sellers of a specific input, say fertilizer,
in a local market area is small enough that one dealer's marketing acti-
vities (prices, and level of services offered) have an impact on the
sales and profits of other firms. The fertilizer sold by one dealer is
a close substitute for the fertilizer sold by another dealer. The pro-
ducts are not perfect substitutes, but are slightly differentiated. The
differentiation may be attributable to differences in the physical com-
position of the product or to differences in the services offered by
the dealer who sells the product..2l

In this oligopeolistic market, the effect of a change in a credit

decision variable upon the customer's behavior will depend upon the
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+ competitors' reactions:. The dealer incurs the risk that an action

taken to increase his profits may result.through competition in.de-
creased, increased, or the same profits. However, in the following the-
oretical and empirical .analysis, the competitors' credit policy and

- other marketing activities are assumed to be fixed unless stated other=-
wise.

The basic economic principles of marginal cost and marginal revenue.
developed in the economic theory of the firm apply. to questions concern-
ing the management of receivables.22 The dealer's operating capital is
a scarce resource that has several alternative uses. A change in a
dealer's credit policy may require that additional operating capital be
invested in receivables, Additional funds should be invested in re-
ceivables only 1f the use of funds adds more to .the dealer's revenue
(sales and financial ‘revenue) than to his costs. A change in the
dealer's credit policy that frees funds should be undertaken only if
the reduction in revenue is less than the decrease in costs. These
costs include the cost of obtaining the funds invested in receivables

(interest or opportunity) and any ether firm costs affected by the

change in the credit policy.

Costs and Returns of Dealer Financing

Before the dealer can determine the optimal receivables investment,
he must identify the possible revenues and costs which result from his
financing activities. The major purpose of this study is-to investi-
gate the effect of the credit pelicy decision wvarlables upon the level
of receivables and the resulting investment cost. However, to provide

a conceptual framework for the analysis, all credit returns and costs
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and their relationships to credit decision variables are defined.

The system of ‘equations shown below define the shert—fun costs and
returns for a dealer's financing activity. The equations.afe formu-
-lated assuming a static and deterministic envirenment. An analysis of
each argﬁment in the equations will illustrate how specified credit

decision variables affect 'the dealer's costs-and returns.

II = z - W ‘ (2-3)
(profit (revenue) (cost)
per year)
N
2 = - + x + Fx ,Zle(Aj—T) (2-4)
365.

(revenue) (cash sales) (credit .sales) . (financial revenue)

W = v(x+y) + B + R{y+xd)
(costs) (preduction and (credit -adminis~ (cash discounts)
marketing costs) trative costs)
(2-5)
N
N
+Ex(1-d) +Cx | [ P +b|+ bx  + 0x jZleAj + b8
J=N-2 365
(collection costs) (bad debt  (investment costs)
losses)
N .
where: Z P, +b=.1, and
5=1
A, = T) > 0.
(j )

The credit decision variables:

F

Finance charge rate per year expressed as a decimal.

Start of the finance charge period expressed in days frem
the purchase date.

T
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Fixed administrative credit costs paid for extension and
bookkeeping.

Cash discount rate expressed as a decimal.

Collection expenditures per dollar of credit gales not.
paid for during the cash discount peried.

Extra collection expenditures per dollar of credit sales

not paild for before the start of the last three payment
intervals.

The state variables:

I =

Net profit per year ($).

Total revenue per year ($).

Total cost per year ($).

Annual sales for cash on the purchase date ($).
Anndal sales on credit ($).

Proportion of credit sales pald during the jth payment .
interval, j = 1, 2, ... N,

‘Proportion of credit sales pald during the cash discount

perioed.

Proportion of credit sales not paid by the end of the Nth
payment interval.

variable preduction and marketing cests per dollar of sales
(excluding all credit costs)

The fixed parameters:

N =

The

Number of payment intervals,

‘Number -of days between purchase date and the median day

in-the jth .payment interval.

Constant cost of capital rate per year expressed as a
decimal.

Number of days from purchase date te the date an unpaid
sale is written off the books as a bad debt less.

dealer receives revenue. from three sources -- cash sales,

c;edit“sales, and financial revenue (2-4). It is assumed that the in-

put price and all marketing variables other than credit arrangements
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" are held constant. Thus, the rate of dollar cash and credit sales per
‘year (x+y) is dependent upon- the dealer's credit decision variables.

- The level of financial revenue received depends on the finance charge

~~rate: (F), the volume of credit sales (x) and the proportion of credit

sales (P,) paid during each payment interval after the start of the

3
- finance charge period (T). The average number of days each dellar of
credit sales remains outstanding after T days is estimated by multiply-
-ing the proportion of credit sales (Pj) paid in the jth payment inter-
val by the number of days beyond T days a sale is outstanding (Aj - T)23
and then summing this quantity over all j payment intervals. To deter-
mine the finance.charge revenue, the average .proportion of a year a
dollar is outstanding beyond the start of the finance charge perioed is
multiplied by Fx (the finance charge rate per year times the volume of
credit sales).

Next consider the dealer's total ceosts (2-5). The total wariable .
production .and marketing costs (excluding credit cests) depend en the
volume pf sales per year (x+y) and the variable cost rate per dellar
of sales (v). Whether the variable production and marketing cest per
dollar of sales -(v) increases, decreases or remains constant:'due to a
change in the dealer's credit policy depends upon the changes in the
level of technical efficiency in the use of the production and market-
ing inputs.,24 The credit costs include administrative costs, value of
cash discounts paid, collection costs, bad debt lesses, and investment -
costs.

The credit administrative costs (B) are incurred when the manager

and other employees use, their time and effort to explain the credit

policy to customers and to keep records of the purchase and payment
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~transactions. This cost is not likely to.depend upon the volume of

‘credit sales, but on the number of new credit customers and the .number
‘of credit purchases and payments made per year. It is assumed that this
cost 1is incurred at a fixed rate per year (B) if any sales are made on

credit,

Assuming that the dealer's sales (x+y) are valued at a fixed quoted
price, a discount granted to custemers who pay within the cash discount
period is a reduction in revenue or an additional coest. The value of
cash discounts given is a function of -the volume of cash sales (y), the
volume of credit sales paild for within the cash discount period (xd)
and the specified cash discount rate (R).

When a dealer sellg on credit, he also incurs a cost te prepare and
mail out due notices to all customers who do not pay during the discount
period. The size of this cost depends on the number of credit customers.
However, for the purposes of thils theoretical analysis, assume the deal-
er spends a specified amount (E) per dollar of credit sales paid for
after the discount period. In addition, for each dollar of sales re-
maining unpaid after a specifiled date, the dealer pays an additional
cost (C). This extra .collection cost is necessary.to cever the expen-
ses to mail additional due notices. Alseo, for some accounts, the dealer
may have to hire a collection agency or a lawyer in a final attempt to
collect a delinquent account. In equatien (2-5), the extra collection
expenditures are incurred on all sales paid for during the last three
payment intervals .[x(PN_2 + PN__l +YPN)] and on those sales not paid
which are eventually written off ‘as bad debts (bx).

A dealer who sells on credit -incurs the risk of net recovering

part of his investment in receivables. If credit sales are unpaid
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‘after the Nth payment interval or after 6 days, they are consjdered a
‘bad debt loss. The number of days before writing off a bad debt (8)

is set by the individual dealer. After 6 days the value .0of the sale not
ﬁaid for is taken out of receivables and entered on the dealer's records
as. a cost.  The cost 1s shown as bx in equation (2-5).

The dealer's receivable investment cost is estimated by multiply-
ing the firm's annual cest of capital rate (¢).times the average annual
investment ‘1n receivables. The dealer's cost of capital rate. is at
least the oppertunity yield he could earn if he invested the funds tied
up in receivables in other alternatives. If hei has limited cash re-
serves and must borrow to compensate for the funds being tied up in re-
ceivables, his cest of capital rate-is the interest rate charged te
borrow these funds. For the purpese of this theoretical and empirical .
analysis, it is assumed that the dealer's cost of capital rate (¢) is
fixed at the interest rate he pays te berrow funds from leaders.

Ihe average . annual 1nvestment in recelvables depends on the volume
of credit sales per year (x) and the average proportion of a year a
dollar of credit sales is invested in receivables ‘g ijj + b8 |/365.
The g P.)\, term is an approximation of the average collection period on
creéZi sales which are paid for during the N payment intervals or during
® days. The average collection peried is the average number of days
from the purchase date.to the date of payment for a dollar of credit
sales. It is a measure of the buyers' timing of payments feor inputs
purchased on credit. The distribution of payments according teo their
age at the time of cellection can be.used to compute an estimate of the

average collection period.25 The approximate age at the time of collec-

tion (Aj dajs) for sales paid in each jth interval (j = 1, 2, ...N) is
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multiplied by the proportion of credit sales (P,) paid for in eash pay-

3
ment interval. The product is then summed ever the N payment intervals.,
The sales written off as bad debts (bx) are invested in receivables for
® days. Thus, the average number of days a dollar of credit sales is
invested in»recei;ables is gijAj + b6|. The proportion of credit
sales paid fer ’Z Pj plus ihe‘proportion of sales net paid in 6 days
(b) 1is equal to g:i. By dividing by 365 days and multiplying by the

volume of credit sales per year (x) the average annual investment in re-

celvables is determined.

Account and Note Receivables Investment_Cost

The dealer's investment in recelvables may be.in either acceunts
receivable, notes receivable, or a combinatien of the two. The cest
of the investﬁent for the different credit instruments is not likely to
be the same. For a given dealer the volume of sales sold with an open
account transactien is usually different than the volume of sales in a
note transaction. Also, the timing of payments will be different for
the two instruments. To cempare the dealer's investment cest for alter-
native credit instruments and alternative credit decision variables,
the receivables investment cest per dellar of total sales will be esti-
mated for each alternative arrangement.

The volume of credit sales per year (x) is the sum of credit sales

on account and on notes (2-6).
x=a+n. (2-6)

where:

x = credit sales per year ($),
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a = account sales per year (§), and

n = note sales per year ($).
Total sales 1s the sum of account sales (a), note sales (n), and cash
sales (y). Then, as shown in equations (2-7), (2-8) and (2-9) the pro-

portion of total sales on netes, on accounts and for cash, respectively

are:
x, = a/(x +y) 2-7)
x =0/(x+y) (2-8)
Vo =¥/ (x+y) (2-9)
where:
y = cash sales per year ($),
x, = proportion of total sales on account,

x = proportion of total sales on notes,

-proportion of .total sales for cash and

<
]

X, + X, + v, " 1.

In addition te the propertien of sales on acceunts and notes, the
iﬁvestment in accounts and notes rece;vables per dellar of tetal sales
depends on the timing of customer payments for acceunt and note sales.
Cash sales are paid for en the date of purchase. The estimated average
collection period for accounts is the average number of days a dellar

26

sold en account is invested in receivables. (2-10).

N

M = P.A., + b6 2-10
ajzlaﬂ (2-10)
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where:
M = average collection period en acceunt sales (days),

P, = proportien of account sales pald in the jth payment
interval,

b = prepertlen of account sales net pald during N pay-
ment intervals,

8 = number of days before an acceunt sale 1s written
off as a bad debt, and

A, = number of days from purchase date to the median

date in.jth payment interval (days).

Assuming that the farmer pays for purchases made with a promissory note
at the end of the note payment peried, the average number of days a
dollar sold on-a nete is invested in receivables 1s equal to the note.

payment period specified en the nete (2-11).
M =K (2-11)
where:
Mn = average collection peried en note sales (days),
and

K = note, payment peried (days).

Thus, the receivables investment cest per dollar of total sales

can be determined as shown in equatien (2-12),

X M XM]

- a.a _ .n.n _
I =235 * 7365 (2-12)
where:
I = investment cest per dollar of tetal sales,
® = .deaT&¥*§ annual cost of capital-rate,
xaMa/365 = investment in accounts receivable per dellar of

total sales, and
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ngn/365 = investment in note receilvable per dollar of total
sales.

One also couid calculate the cost per dol}ar of credit sales by dividing
equation (2-12) by the proportien of.totai sales which are credit sales
(xa + xn). To compare the investment costs for alternative credit
arrangements, the propertien of tetal sales on acceunt'(xa), the propor-
tion of total sales on netes (xn) and the average cellection period on
account sales (Ma)-should be estimated fer each cembinatien of credit

decision variables.

Summary of Relationships

The hypothesized relatienship between specified acceunt credit

decision variables and the proportion of total -sales on accoeunt can be

specified in general as:
x = fa, T, D, R, F) (2-13)

where:
x_ = proportion of total sales on accouat,
A = account due peried,
T = finance charge peried,
D = cash discount period,
R = cash disceunt rate, and

F = finance charge rate.

One would expect that a lenger -account due peried (A) or finance charge
period (T) offered by a dealer would increase the proportion of sales
made on account (xa). A higher discount rate (R) would increase the

praportion of sales for cash relative to the propoertien on acceunt. A
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longer cash discount period (D) would induce a farmer te pay after the
purchase date, thus increasing the proportion of dealer sales on account..
A higher finance charge rate (F) may reduce the proportion of sales on
accounts. However, if the start of the.finance charge period is imposed
several menths after the purchase date, a finance charge may not affect
the farmer's purchase behavior.

The same credit decision variables alse affect the average collec-
tion peried eon account sales (Ma). The relationship existing between
the average collectien period and the decisioen variables is hypothesized

as follows:
Ma = g(A, T, D, R, F) (2-14)

where:

Ma = the average-collection peried en.account sales.

A longer finance charge period (T) or acceunt due’perioed (A), without

a change in.any of the.other variables, Weﬂldvlikely increase the number
of days the farmer will allew his account te remain unpaid. A finance
charge rate. (F) would enforce payment at the end of . the account due
period provided the finance charge rate is higher than the -cost the
farmer pays to obtain funds elsewhere. A higher cash disceunt rate (R)
may provide additional incentive for the farmer to pay during the cash
discount period. Hewever, as mnoted in the theory of farmer payment be-
havier, the higher cash discount rate may enceurage a farmer who fore~-
goes the cash disceunt to pay.after the account due peried. The effect
of -the cash disceunt on payment behavior depends en the interrelation-
ships existing between it-and other variables —- the :cash discount

peried and the finance charge rate.. The length of the cash disceunt:
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period (D) may have offsetting effects on the average collection period.
A longer cash discount period will likely increase the opportunity cest
of foregoing the cash discount. Thus, more incentive is provided for
the farmer.to pay during the discount period. But, a longer.cash dis-
count period offers the farmer who was paying in the shoerter period
additional free financing. Also, 1f the farmer foregpes the cash dis-
count, there may.be no incentive to pay at the end of the account due
period.

The expected relationship existing between the proportion of total
sales on notes (xn) and the note decision varilables is specified in

general as:

in = h({K, Q, R) (2-15)

where:
K = the note payment period,
Q = the interest rate charge on notes, and

R = the cash discount rate.,

If the annual interest rate (Q) charged on notes is less than the
farmer's cost .of capital rate, one would expect a longer note.payment
period (K) to increase the proportion of sales made with notes (xn). An
interest rate.on notes (Q) higher than the farmer's cost of capital rate
would encourage the farmer te pay for inputs en the purchase date rather
than to use the dealer's financing. A higher cash discount rate (R)
would also encourage the farmer to pay .on the purchase date. However,
longer note.due periods (K) reduce the effectiveness of the given cash

discount rate in encouraging the farmer to pay on the purchase date.
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The average collection perilod (Mn) on notes 1s assumed to be. equal
to the note payment period (K). The note payment peried 1s usually spe-
cified on the credit instrument. Thus, the functional relationship for
this payment coefficient dees not need to be estimated. However, the
note payment period used will vary among dealers.

The expected functional relationships Eetween credit.poelicy vari-
ables and credit performance measures specified above are the hypotheses
for this study of dealer financing. One can determine the expected in-
vestment cost for alternative credit policies by using equation (2-12)
and estimating the empirical relatienships fer xaf xh{and Ma' A com~
parison of the investment costs per dollar of sales for alternative
credit instruments and decision variables will .aid the dealer in making
his credit decisiens. This information could be cembined with data for
the other credit costs to determine the dealers' total credit cests for
alternative arrangements. Glven the ocredit costs per dollar of total
sales, the dealer can compare the level of sales he would need teo
achieve for each alternative credit arrangement ‘in order to recever the

credit coests.
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CHAPTER III
A DESCRIPTION OF THE DATA

The Population and Sample

Population

A mail questionnaire was sent ‘to each input dealer in Oklahoma who
sells dry bulk or liquid mix fertilizer to farmers. The questionnaire
was mailed to 295 dealers in March, 1971. A copy.of.the questiennaire
is attacheéd in Appendix A. With the exceptien of the manufacturer-—owned.
retall outlets, dealers with branch offices were sent only ene questi;ﬁ-
naire. Each retall outlet owned by a fertilizer manufacturer was mailed
a questionnéire.

Figure 4 shows the“lecation of the 295 dealers accoerding to Okla-
homa counties (numbers not.in parenthesis). The 295 dealers are located
in.67 of the 77 counties. Figure 4 also shews that:17 ceuntles had
over 12,000 tons of total fertilizer sales for the 1969-1970 fertilizer.
year (including sales of dealers not surveyed).l One hundred fifty-four
(52 percent) of the 295 dealers are located in these 17 counties. The

other 141 dealers' (48 percent) are.located in 50 counties.

Sample Dealers

Usable questionnaires were returned by 101 (34 percent) of the 295

dealers. All firms did not answer each part of the questionnaire.

EL
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Questions relating to credit arrangements were answered by 100 firms.
Ninety~four dealers answered questions relating to both credit arrange-
ments and credit performance. Figure 4 shows the number of firms in
each county that responded to the questionnaire (numbers in parentheses).
The 101 dealers are located in 41 counties. Only one. county with fer-
tilizer sales of over 12,000 tons is net represented among the sample
firms. Fifty-eight of the 10l dealers are located in the 17 counties

with over 12,000 tons of fertilizer sales.

Dealer Characteristics

Type 9£ Firm

There were 48 cooperatives, 43 independent dealers and 10 company
stores that responded to the questionnalre. All cooperatives and inde-
pendent dealers who own.branch offices reported the main office and all.
branches as a single firm. The company stores include both company-
owned stores and lease-agent operations. The company-owned stores are
usually owned and managed directly by a fertilizer manufacturer. The
manufacturer usually owns the facilities in.the lease-agent arrangement,
but the local firm leases and manages the fertilizer facilities. Each
retail locatioen owned by.the manufacturer is considered as a single

firm.

Sales Characteristics

Ninety~seven dealers reported their total sales and fertilizer
sales for the last fiscal year. Their total sales of all products and

services range from $35,000 to $6 million per firm (Table IV). The



TABLE IV

DISTRIBUTION OF DEALERS ACCORDING TO TOTAL SALES AND TYPE OF FIRM, 97 DEALERS

Total Sales’
(Million Dollars)

Type of Firm 5 or .51- 1.01- 1.51- 2.0l 2.51- 3.01  Average Range
less 1.0 1.5 2.0 2,5 3.0 or more :
(Number of Firms) ' €)) €
Cooperative 4 11 9 9 7 3 5 1,659,816 165,000-
: 5,965,306
Independent Dealer: 23 10 2 2 1 1 1 767,585 35,000~
6,000,000
Company Store 9 0 0 0 0 0 0 236,808 40,000~
410,000
All Firms 36 21 11 11 8 4 6 1,159,852 35,000~
R 6,000,000

6S
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average total sales per firm is $1,159,852., Table IV shows the number
of firms in each discrete interval of total sales according te the al-
ternative types .of firms. Thirty-six firms have $500,000 or less in
total .sales. Cooperatives have the largest average total sales
(81,659,816) and also a mere even distribution over all size groups.
All company stores have total sales less than $500,000. One-half (23)
of the independent dealers have less than $500,000 in tetal sales.

The average fertilizer sales for all firms is $159,956 (Table V).
The range is frem $2,785 to $486,567. Of the 19 firms in the greater
than $250,000 fertilizer éales group, seven have greater than $350,000
in fertilizer sales. Six of these are.cooperatives. Company stores
have .the largest 'average fertilizer sales ($223,753) per firm and inde-
pendent dealers the smallest (5133,654).

The dealer's average fertilizer sales expressed as a percent of
total sales is 32.3 percent (Table VI). The firms with the largest
total sales have the smallest percentage of ‘total; sales as fertilizer
sales, Cooperatives who have the largest average total sales, have an
average of 11.33 percent of total sales as fertilizer sales. Forty-five
(94 percent) of the cooeperative firms have less than 25 percent of sales
as fertilizer sales, indicating that fertilizer is not their main pre-
duct. Most ceooperatives are grain-supply firms handling large amounts
of wheat and selling a variety of farm supplies in additien te ferti-
lizer. The independent dealers have the largest varilation ameng firms
in percent fertilizer. Some independents sell primarily fertilizer
while others sell fertilizer along with other products such as grain,
feed, seed, or farm equipment. All company stores have at least 85

percent of their total sales as fertilizer sales.



TABLE V

DISTRIBUTION OF DEALERS ACCORDING TO FERTILIZER SALES
AND TYPE OF FIRM, 97 DEALERS

er Sdles ($)

Fertiliz
Type of Firm 50,000 51,000~ 151,000~ More than  ~verase Range
or less 150,000 250,000 250,000
(Number o6f Firms) ($) $
Cooperative 5 19 15 9 169,912 2,785-
450,000
Independent Dealer 7 21 7 5 133,654 15,307-
486,567
Company - Store 2 1 1 5 223,753 40,000~
350,000
All Firms 14 41 23 19 159,956 2,785-
486,567

19
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TABLE VI-

DISTRIBUTION OF DEALERS ACCORDING TO FERTILIZER
SALES AS A PERCENT OF TOTAL  SALES AND
TYPE OF FIRM, 98 DEALERS

Fertilizer Sales as a Percent
of Total Dealer Sjles

Type of Firm

orziess 26—75 ;Srzr Average Range

(Number of Firms) ~ (%) (%)

Cooperative 45 3 0 11.33 4=37.6
Independent Dealer 17 14 9 41.43 +4-100
Company Store 0 0 10 96.45 85~100
All Firms 62 ‘ 17 19 32.30 .4-100

Customer Services

The fertilizer dealers were, asked to indicate. which services asso-
ciated with the sale ef fertilizer are offered by their firm. The last
column of Table VII shows the number of firms and the percent of all.
firms which offer the selected services to theilr custemers. Ninety-six
of the 101 dealers surveyed accept their customers' credit. Nearly all
firms (97 percent) furnish fertilizer applicaters to their custemers.
Approximately 60 percent of these firms indicated that the custemer is
charged for the applicator. About two-thirds (64 percent) of all
dealers indicated that they lead fertilizer for thelr customers after
their normal hours eof .eperatioen. ngr half (58 percent) of all firms
offer soil testing to their customers, with abeut ene~quarter (24 per-

cent) of those firms charging their customers for this service. Over



TABLE VII

DISTRIBUTION OF DEALERS OFFERING SELECTED CUSTOMER SERVICES
ACCORDING TO TYPE OF FIRM, 101 DEALERS

Type of Firm

Service Offered Significgnce' — » A1l
Level Cooperative Independent Company Firms
~ Dealer Store
o (Number of Firms)b

Credit 44 42 10 96
_ . (92) (98) (100) (95)
Applicator Furnished 45 43 10 98
(94) (100) (100) 97)

Custom Applicatien # 19 26 7 52
(40) (60) (70) (51)

Fertilizer Delivery wk 20 28 9 57
(42) (65) (90) (56)

Loading After Hours # 26 30 9- 65
(54) (70) (90) (64)

Field Help 18 22 5 45
(38) (55) (50) (45)

Soil Testing * 21 30 8 59
(44) (70) (80) (58)

Educational Meetings * 20 28 7 55
(42) (65) (70) (54)

Farm Planning Programs *% 5 15 6 25
(10) (33) (60) (25)

No. of Firms in Each Class 48 43 10 101

8The significance level (o) for alternative types of firms is designated as ** (a < .01), *
(.01 < o < .05), and # (.05 < o < .10).

bNumbers in parentheses indicate the percent of dealers in each type that offer each service.

€9
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half (56 percent) of all firms deliver fertilizer to the farmer and 51
percent offer custom application of fertilizér. A large proportion .of -
the firms (85 percent) charge for custom application. Approximately

54 percent of -all firms have educatlonal meetings, 45 percent.

offer field help, and 25 percent have farm planning programs.

A chi-square test2 is used to determine if there is any significant
difference in the proportien of dealers offering each selected service
among the alternative types of firms and ameng alternative fertilizer
sales classes.  The null hypothesis tested is that the proportion of
dealers offering each service is the same for all classes of dealers.
The null hypothesis is rejected if the calculated chi-square yields a
value whose assoclated probability of .occurrence under the null hypo-
thesis is less than or equal to the significance level chesen (o). The
null hypothesils is rejected in favor of -the alternative hypothesis that
the proportion-of .dealers in each class ' that offer a service is differ~
ent. The significance level (a) is the probability that the chi-square
test will yield a value under which the null hypethesis will be rejected
when it is true.3 The significance level chosen for the test is .10.

With the exception ef credit, applicator, and field help, there
are significant differences (o < .10) in the proportion of firms offer-
ing each service ameng the alternative types of firms (see Table VII).
A larger percentage of the independent dealers offer each of the ser-
vices than do coeoperatives. For example, 60 percent of the independent
dealers offer custom application whereas only 40 percent of the cooper-
atives offer this service. With the exception of field help and fur-
nishing an applicater, a larger percentage of the company stores offer

each service than either independent dealers or coeperatives.
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In - general, a greater bercentage of the firms with larger fertili-
zer sales offer the selected services than deo the firms with smaller
sales (see Table VIII). For example, 21 .percent of the firms having
~$50,000 or less in fertilizer sales offer soil testing. As fertilizer
sales increase, 59 percent, 61 percent, and 74'percent of the firms in
each size group, respecfively, offer soil testing. Only 28 percent of.
the small firms ($50,000 or less) offer custom application, while 68
percent of the large firms. (more than $250,000) offer this service.

This same size relationship holds; in general, for all ether services.
The chi-square.test indicates that significant differences exist among
the. fertilizer sales classes in the propertien of firms offering custom
application, fertilizer delivery, leading after hours, soil testing and
educational meetings (a <..05) for each of these services).

In addition to the firm characteristics shown in.Tableg VII and
VIII, services are offered more frequently by dealers who have a larger.
proportion of their total sales for fertilizer.than these with a small
‘percentage of fertiiizer sales. A chi-square test indicates that signi-
ficant differences exlst among the alternative classes of percent ferti-
lizer sales in the preportien of firms~effering'custem application,

delivery, soil testing, and farm planning programs (o <.10).

Managerial Attitudes Toward Financing

Dealéers were asked to -tank five possible reasons for accepting trade
credit. Forty-seven firms gave a complete. ranking of all five reasons.
Eighty—six dealers ranked at least two of the reasons. Table IX shows
the percent ‘of the dealers whe ranked each reasen either first or second.

The majority of . the firms ranked "maintain or increase market share of



TABLE VIII

DISTRIBUTION OF DEALERS OFFERING SELECTED CUSTOMER SERVICES

ACCORDING TO FERTILIZER SALES, 97 DEALERS

Fertilizer SéleSE(S)V

Service Offered Slgg:ﬁ:ignce 505200 512200 1513000 gﬁzz
Less 150,000 250,000 250,000
o (Number of Firms)b ' '

Credit 12 38 28 19
(86) (93) (100) (100)

Applicater Furnished 11 41 23 19
(79) (100) (100) (100)

Custom Applicatien * 4 17 15 13
(28) (41) (65) (68)

Fertilizer Delivery %% 8 18 10 17
(57) (44) (43). (89)

Loading After Hours * 5 24 18 14
(36) (59) (78) (74)

Field Help 3 16 13 10
(21) (39) (57) (53)

Soil Testing * 3 24 14 14
(21) (59) (61) (74)

Educational Meetings: * 5 17 15 15
(36) (41) (65) 79)

Farm Planning Programs 1 8 7 6
) 19 (30) (32)

No. of Firms in Each Class 14 41 23 19

8The significance level (o) for the fertilizer sales groups is designated as ** (a <
.01), * (.01 < a < .05), and # (.05 < a < .10).

bThe numbers in parenthesis indicate the percent of dealers in each size class that

offer each service.

99
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sales" or "convenience to buyers' as their first or second choice of
reasons for offering credit, Approximately 73 percent of all firms -
ranked market share as either the first or second reason for offering
credit;to customers. A total of 60 percent of the firms indicated con-
venience to buyers as thelr first er second choice of reasons for offer-
ing credit. About 11 percent of the firms specified "other" reasons

as their first or secend cheice. Most "other'" reasons are actually

similar to the market share reason.:

TABLE IX

RANKING OF SELECTED REASONS FOR OFFERING SALES FINANCING

Percent of Dealers.
Reasons. Ranking Reason Average Rank
1st or 2nd

Maintain or Increase Market .
Share of Sales 73 . 1.4

Increase Net Profit 18 ' 3.0

Make Money on.Finance'
Charges 2 4.7

Convenience to Buyers. 60 2.3

Increase Fertilizer Sales
In Off-Season 8 3.6

Other Reasonsa 11. -

Total Number of Firms
Ranking Reasons’ 86 47

%0ther reasons were primarily to compete with other firms offer-
ing credit.
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Only 18 percent of the firms indicated that increasing net profit
is either the first or second mest important reasen.for effering credit.
This may suggest that mest.firms are more. concerned with sales rather
than profits when determining their credit arrangements.

Table IX alse shows the average rank assigned.to each of the rea-
sons by the 47 dealers providing a complete ordering. (The lower num-
bers have the higher ordinal ranking.) The ordering of the reasons is
consistent with the percentage of firms ranking each reason first er
second,  The ranking of the five reasons by alternative types of firms
is consistent with the ranking previded by all firms.

A statistical test (Kendall Rank Coefficient of Concordance) is-
used to determine if there is a significant degree of agreement among:
the 47 firms in ranking the five reasons.4 The degree of agreement
among the firms in ranking the five reasons is measured by a rank coeffi-

cient (W) calculated as:

S

W= — >3 O<wWw=<1l. (3-1)
(1/12)K°(N"-N)
where:
N 2
s= 7 [R,-(R,/M)17,
=1 4
N = number of reasens to be ranked = 5,
K = number of firms ranking the reasons = 47, and
R.j = sum of rankings for the jth reason.

To test the significance of the_rank.coefficientf (W), one can use a

chi-square. test with N-1 degrees of freedom, where:

X2 = R(N-1)W, (3-2)
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The null hypothesis that the 47 rankings are unrelated is rejected at
the .0l level of significance if the calculated chi~square is greater
than 13.3. A high or significant rank coefficient (W) means that the
47 dealers are applying essentially the same standards in ranking the
reasens.

The rank coefficient (W) resulting from the ordering of the five
reasons by the 47 dealers is .6277. The chi-square is 118, The rank
coefficient is significant at the .005 level. Thus, there is a signi-
ficant degree of agreement among the dealers in ranking the reasons.

The managers were also asked to give their opinion as to the effect
of sales financing on their profits. Ninety-four firms responded to the
question. If increasing net profit is the goal of fertilizer dealers,
then Table X may suggest that credit extension is not having the desired
effect for many firms. Approximately 14 percent of -all firms indicated
that extending credit to buyers of fertilizer decreases the net profit
of their firms., Most firms indicated that this decline occurs because
working capital is tied up in credit accounts and they have to borrow
funds to carry on their operation. There are no significant differences

in the answers to this question between the alternative types of firms.

TABLE X

THE EFFECT OF DEALER-FINANCING ON NET PROFIT, 94 DEALERS

Effect on Profit Number of Firms Percent of Firms
Increased 38 40.4
Decreased 13 13.8

No Effect 43 45.7
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Use of Alternative Credit Policies

Approximately 75 percent of all fertilizer sold by the sample.
dealers is financed with trade credit. For a particular fertilizer
dealer, the.preportion of sales on credit and the length of time a
sale is financed depends upon the dealer's credit arrangement., The
types of credit arrangements utilized varies among the dealers. The
objective of this section is to describe the credit-pelicles according
to credit instruments and credit decision variables and relate each to

selected dealer characteristics.

Credit Instruments

The credit instruments utilized by the fertilizer dealers to fi~-
nance their sales are open accounts and proemissory notes. As shown in
Table XI, five of the 100 firms do not accept the customers' credit and
sell only for cash on the purchase date. Two firms use only notes, 60
firms use only open accounts, and 33 dealers use beth accounts and notes
te finance their credit sales.

Four (80 percent) of the dealers that sell only for cash are coop-
eratives. The two dealers financing all credit sales with notes are-
alse cooperatives. A larger propertion of the coeperatives utilize
notes than do independent dealers or cempany stoeres. Approximately 45
‘percent (41 + 4) of the cooperatives use notes to finance part of their
credit sales compared to 24 percent for the independent dealers and 30
percent for company .steres. A larger preportien of the independent
dealers (74 percent) and company stores (70 percent) use open acceunts

to finance all credit sales than do coeperatives (46 percent).



TABLE XI

AVERAGE FERTILIZER SALES AND DISTRIBUTION OF DEALERS
BY ‘'TYPE OF FIRM ACCORDING TO THE TYPE OF
CREDIT INSTRUMENT USED, 100 DEALERS

Firm Characteristics

» ' - Type. Fertilizer Sales (8)
All - - » : - - .
Instrument . _ Average
Firms . Independent Company Number
Cooperative Per .
Dealer Store. Fi Reporting
7 — ‘ Firm v ‘
(NUmber of Firms)
Cash Policy 5 4 1 0 37,625 (5)
(8) (2) ()
Note Policy 2 2 0 0 12q,§§9 (2)
- (4) (0) (0) ST
Account Policy 60 . 22 31 7 153,701 (56)
(46) (74) 70)
Account-Note Policy 33 20 10 3 191,590 (33)
(41) (24) (30)
Total 100 48 42 10 161,028 (96)

aPercent*of firms

in each type with the alternative credit instrument.

TL
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To relate the use of alternative credit instruments te the size of
the firm, the average fertilizer sales for dealers using each instru-
ment 1s considered. (Only 96 of the 100 firms reported their fertilizer
sales.,) The firms which do not accept credit have the smallest average
fertilizer sales ($57,625). The dealers with both note and account in-
struments have a larger average fertilizer sales ($191,590) than those

in the accounts enly ($153,701) class.

CreditvPoliqy Variables

Account Policies. As-shown in Table XI, 93 dealers are using the

open account instrument te finance some of .thelr credit sales. The open
account policies are classified according te the use of selected credit
decision variables (Table XII). All acceunt policies specify an account
due period, but the policies differ in the use of cash discounts and
finance charges. Sixteen (17 percent) of the dealers selling with epen
accounts do not eoffer customers cash discounts or impese,a finance
charge on late payments., Forty-three- (46 percent) of the dealers with
accounts impose a finance charge on late payments, but do not offer a
cash discount fer an early payment. Eight dealers (9 percent) offer a
cash discount but -do not impese a finance charge. Twenty-six dealers
(28 percent) offer a cash discount and impoese a finance charge.

A larger preportion of the firms that do not offer a cash disceunt
nor impose a finance charge use notes te finance some of their credit
sales compared to firms with ether account policies. Seven of the 16
firms (44 percent) with the account due peried only policy eoffer note
financing in addition te acceount financing. These firms may issue notes

to thelr customers when the account is due rather than impose a finance



AVERAGE FERTILIZER SALES AND DISTRIBUTION OF DEALERS

TABLE XII

BY TYPE OF FIRM ACCORDING TO THE TYPE OF

ACCOUNT-POLICY USED; 93 DEALERS

Type of Firm

Policy éll' Offer . - Average Fertilizer Sales
Firms Notes 3 Company
: Cooperative Independent
B Store _
(Number of Firms) ) ' ' %) (Number of Firms)
Account Due Period 16 7 9 7 0 181,652 15
(17) (21)® 17) (0)
Account Due Period-
Finance: Charge 43 15 25 16 2 152,965 41
(46) (60) (39) (20)
Account Due Period-
Cash Discount 8 3 1 6 1 120,375 8
9 (2) (15) (10)
Account Due Period-
Finance Charge-
Cash Disceunt 26 8 7 12 7 198,815 25
(28) @a7) (29) (70)
All Firms 93 33 42 41 10 167,750 89

aPercent of firms in each class with each

alternative account pelicy.

€L
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charge on late accounts. Thirty-five percent (15/43 x 100) and 31 per-
cent (8/26 x 100) of the dealers imposing a finance charge without a
cash discount and with a cash discount, respectively, offer nete finan-
cing.

Table XII also shows the distribution eof the dealers with the al-
ternative account policles according to type.of firm. A larger prepor-
tion of the cooperative firms (60 percent) offer the account due period-
finance charge pelicy than do independent dealers (39 percent) or
company stores (20 percent). Seventy percent of the company stores
have .an account policy with both finance charges and cash discounts,
compared to 29 percent and 17 percent for independents and cooperatives,
respectively. All -of the company stores have elther a finance.charge
oer a cash discount.

Table XII also shows the average fertilizer sales for the dealers
using each account policy. (There are 89 dealers with account pelicies
which reperted their .fertilizer sales.) The dealers with both finance
charges and cash discount policies hgve the largest average fertilizer
sales ($198,815)., However, the dealers with neither a finance charge
nor a cash discount have larger average. fertilizer sales ($181,652) com-—
pared to those having a finance charge ($152,965) or a cash discount:
($120,375) only.

The lengths of the account due perlods for firms with accounts
range from 30 days to the time of crop harvest. The length of the
account due period when crop harvest terms are offered depends on the
kind of crop fertilized and the time of fertilizer applicatien. For
example, if fertilizer is applied to wheat at the time of planting

(September 15), the account due period under crop harvest .terms is
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approximately 270 days. (Assume that wheat 1s harvested on June 15.)
However, 1f the fertilizer is applied to growing wheat on February 15,
the account due period is approximately 120 days. If fertilizer is.
~applied on cotton at the time of planting (May 1), the account due
period is approximately 180 days. (Assume cotton is harvested on Novem-
ber 1.) The various account due perieds for the dealers are grouped

as 30-day, 30-90 day, crop terms, and other terms (Table XIII). The
"other" terms are elther accounts due at 120 days from the date of pur-
chase or accounts due on two specified dates during the year such as
December 1 and June 1.

Table XIII shows the number of firms having the alternative account
due periods for the 93 dealers with account policies. Approximately 33
percent of the firms have 30-day; 20 percent, 31 .te 90-day; 39 percent,
crop harvest; and 8 percent, other acceunt due perieds. A larger pro-
portion of coeperatives (52 percent) have 30-day account due periods
than independent dealers (20 percent) or company stores (10 percent).
Independent dealers and company stores appear te have longer due. periods
than cooperatives., Only 17 percent of the cooperatives have crop har-
vest due perlods compared to 59 percent and 50 percent for independent
dealers and coempany steres, respectively.

The finance charge rates for dealers imposing a finance charge
range from,.5 to 1.5 percent per menth: Table XIII shows the number of
dealers with acceunt pelicilies whe impese.alternative finance charge
rates, Sixty-nine dealers (74 percent of dealers with accounts) have
a finance charge. Forty-six.dealers (49 percent) charge 1.0 te 1.4 per-
cent per menth on past-due accounts and 19 dealers (20 percent) charge

1.5 percent per month.



TABLE XIII

DISTRIBUTION OF FIRMS WITH VARIOUS ACCOUNT DECISION VARIABLES,
ACCORDING TO TYPE OF FIRM AND ACCOUNT DUE PERIOD, 93 DEALERS

Account Type of Firm Account Due Period
Decision
Variable Cooperative Ing:zle::ent C;:g:x;y 30 31-90 Crop Other irms
No. [€3) No. ) No. [¢3) No. ) No. [¢3) Ro. (¢3] No. [¢3) Wo. [¢3)
Account Due Period
(days)
30 22 (5% 8 (20) 1 (10) n (@33)
30-90 11 (26) 5 12) 3 (30) 19 (20)
Crop Harvest 7 (17) 24 (59) 5 (50) 36 39)
Other 2 (5) 4 10) 1 10) 7 @)
Finance Charge Rate
(X per month)
5-.9 1 (2) 3 a 0 (0) 1 (3)b 1 (O] 2 (6) ] (0) & (%)
1.0-1.4 17 (40) 20 49) 9 (90) 12 (39) 9 n 20 (59) 5 1) 46 (49)
1.5 14 33) 5 (12) 0 [®)] 10 (32) 7 an 2 (6) 0 (0) 19 (20)
Total 32 (76) 28 (68) 9 (90) 23 (74) 17 (89) 24 (71) 5 1) [ =] (74)
Finance Charge Period
(days)
30 11 (26) 8 (20) 2 (20) 15 (48) 2 (11) 3 9) 1 (14) n (23)
31-60 13 (31) 4 10) 4 (40) 8 (26) 6 (32) 5 (15) 2 (29) - (23)
61-90 7 17) 4 10) 0 (0) 0 0) 8 (42) 1 3) 2 (29) hi d 2)
91 or more 1 (2) 12 (49) 3 (30) 0 ©) 1 (5) 15 (44) 0 ) 16 an
Cash Discount Rate
)
2 6 (14) 15 37) 3 (30) 3 (10) 6 (32) 14 (39) 1 (14) 2% (26)
3 or more 2 (5) 3 (€)) 5 (50) 2 (6) 1 (5) 5 (l4) 2 (29) 10 (1)
Total 8 (19) 18 (44) 8 (80) 5 (16) 7 37) 19 (53) 3 (43) 3% 7)
Cash Discount Period
(days)
20 or less 3 () 5 (12) 2 (20). 1 3) 1 _(5) 5 14) 3 (%3) 10 )
30 or more 5 a2 13 (32) 6 (60) 4 a» s (32) 1 39 0 @ 2 (26)
All Firms 42 41 10 31 19 36 7 L s}

Zpercent of type with each note decision variable.

bPercem: of dealers with each account due period with each decision varfable.

9.
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Table XIII also shows the relationship between the alternative
"account due perioéds and the finance charge rates, A larger proportion
of the dealers with 30-day due periods (32 percent) and 31~90 day due
periods (37 percent) charge 1.5 percent per month compared to the deal-
ers with crop terms (6 percent). However, a larger proportien of
dealers with crop and other account due periods charge one percent per
month than the dealers with 30 and 31-90 day due perieds. A slightly
smaller percent (71 percent) of the dealers with crep terms impose a
finance charge than deslers with 30-day, 31-90 day, or other due periods.
Dealers with crep terms may not .impose a finance charge because the
farmer will likely pay the dealer when he receives the receipts from his
crop, Only one company stere did not have a finance charge. The other
nine company stores charge one percent per month. A larger proportion
of the cooperatives impese a finance charge (76 percent) than do inde-
pendent dealers (68 percent). Also, a larger propertion of the coopera-
tives have higher finance charge rates than independent dealers., Thirty-
three percent of -the cooperatives charge 1.5 percent per month compared
te 12 percent of the independent dealers.

The time the finance charge is impesed, the finance charge period,
is usually the same as the account due peried. However, as shown in
Table XIII, some dealers have finance charge periods different than
their account due periods. Twenty-six percent of the dealers with 30-
day account due periods have finance charge periods from 31.to 60 days.
Eleven percent of the dealers with 31 to 90 day acceunt due perioeds
have .30-day finance charge periods and five percent (one dealer) have
finance charge periods that are more than 90 days. Twenty-seven per-

cent (15 + 3 + 9) of the dealers with crop harvest due perieds have
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finance charge periods less than or equal to 90 days. Only one coopera-
‘tive firm has a finance charge period of 90 or more days. Twenty-nine
percent of the independent dealers and 30 percent of the company stores
have finance charge periods longer than 90 days.

Thirty-four dealers offer a cash discount. for payments made during
the cash discount period. Only two dealers offer more.than a three per-
cent cagh discount. A larger proportion of the dealers with crop har-
vest due periods offer a cash discount than do dealers with 30-day or
31-90 day due periods. Also, a larger proportion of the company stores
"and independent dealers offer a cash discount than cooperatives.

The cash discount periods (the number.of days from the purchase
date to the date the payment must be made to receive a cash discount)
for the dealers offering a cash discount range from the date of pur-
chase to 60 days after the purchase date., More dealers .have cash dis-
count periods of 30 days or longer (24 dealers) than 20 days or less
(10 dealers). Even of the dealers with 30-day account due periods,
more.have 30-day cash discount periods than the 20-day or less peri-
ods,

Note Policies. Thirty-five of the dealers use netes to finance

at least a part of -their credit sales. Only two dealers use notes to
finance all of their credit sales. The note payment periods (the aver-
age length of time from the date notes are~issﬁed to the due date) for
the dealers with notes range frem 3 to 10 months. Table XIV shows the.
number and percent of the dealers with various note due periods. The
largest percentage of all firms' notes are due in 5 to 6 months from

the issue date (51 percent). All three of the company stores with notes



TABLE XIV

DISTRIBUTION OF DEALERS WITH VARIOUS NOTE DECISION VARIABLES, ACCORDING
TO TYPE OF FIRM AND NOTE PAYMENT PERIOD, 35 DEALERS

Note Type of Firm Note Payment Period (months) ’
. All
Decision Independent Compan; Firms
Variable Cooperative P wpany 3-4 5-6 ’ 7-8 9-10
. Dealer Store

No. %) No. (2) No. @ "No. %3 No. [3) No. (%) No. [¢3) No. [¢3)

Note Payment Period

(months)

3-4 0 () S (40) 3 (100) : : - 7 (20)

5-6 14 (64) 4 40) 0 0 18 (51)

7-8 5 (23) 1 (10) 0 0) 6 a7

9-10 3 (14) 1 (10) 0 0) 4 (11)
Annual Interest Rate .

(%/year)

0 0 (0) 2 (20) 1 (33) 2 en® 1 6) 0 (0) 0 ) 3 (6)

7-8 10 (45) 1 (10) 1 33) 1 14) 7 (40) 3 (50) 1 (25) 12 (34)

9-10 9 (41) 5 (50) 0 (0) 2 (29) 6 (33) 3 (50) 3 @75) 14 (40)

11-12 3 (14) 2 (20) 1 (33) 2 (29) 4 22) 0 (0) 0 ) 6 a7
Issue Date »

(days)

0-20 5 (23) 4 (40) 0 (0) 2 (29) 4 (22) 1 a7 2 (50) 9 (26)

30 12 (54) 2 (20) 2 (67) 2 29) 8 4) 4 67) 2 (50) 16 (46)

60 4 18) 4 (40) 0 (0) 2 (29) 5 (28) 1 an”n 0 (0) 8 (23)

90 or more 1 ) 0 0) 1 33) 1 14) 1 (6) 0 (0) 0 (0) 2 (6)
All Firms 22 10 3 7 18 6 4 35

8percent of type with each note decision variable.

bPercent of dealers with each note payment period with each alternative note decision variable.

6L
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“have due periods from 3 to 4 months. All of the notes issued by cooper-
atives are due in five or more months.

The annual interest rates charged on notes range from zero to 12
percent, Six percent of the dealers with noetes charge no interest if
the notes are paid during the note due period. Thirty-feour percent,

40 percent, and 17 percent charge 7 to 8 percent, 9 to 10 percent and

11 to 12 percent, annual interest rates, respectively. All cooperative
firms charge seven percent or more annual interest rates. However, a
larger proportion of the independent dealers with notes charge nine per-
cent or more (70 percent) compared to cooperatives (55 percent). Table
XIV also shows the number and percent of .firms with the various note
payment periods charging alternative interest rates., Forty percent of.
the dealers with 5 to 6-month note due periods have 7 to 8 percent annual
interest rates, 33 percent have 9 to 10 percent rates, and 22 percent
have .11 te 12 percent rates.

Notes are issued either on the purchase date.or after the sale is
carried on an open account for seme period of time. The issue date
ranges from the purchase date to 120 days after the purchase date.
Iwenty-six percent of the dealers with notes issue them within 20 days
of the purchase date. Forty-six percent, 23 percent, and 6 percent
issue notes in 30, 60, and 90 or more days, respectively. In general,
the longer note payment periods are associated with the sherter note
issue dates.' Only one dealer with a note due period of seven or more
months has an issue date of 60 or more days.

Standards and Cpllection Practices. The dealers were also asked

questions concerning their credit standards and credit collectien prac-

tices. The alternative types of statements required of new credit
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" customers is one measure of a dealer's credit standards. Table XV
~shows the number and percent of the 95 dealers selling on credit terms
who require the selected statements from new customers. The most common
credit statement required of new customers is a fermal credit applica-
tion (46 percent of all firms selling on credit -require this statement).
Only 11 percent of the dealers require a financial statement. The
"other statement” most often used by firms is an oral interview with the
new customer. (Twenty-one percent of the dealers selling on credit re-

"other statements'.) However, 31 percent of the firms do not

quired
require any statement of new customers who buy on credit. These data
suggest that many managers feel they know the payment capability of
most farmers in their trade-area. The proportien of coeperatives re-
quiring ne statement is higher than either independent dealers or com-—
pany stores. - A higher proportion of company stores require formal.
credit applications than either cooperatives or independent dealers.

A written notice ence a month is the mest common collectien prac-
tice used by fertilizer dealers (79 percent eof all firms use this prac-
tice). About one-half of all firms persenally visit with the farmer
when an accoeunt is past-due. The most commen practice indicated in
the '"other means of collection'" group is the use of a.collectien agency.

There is little difference in the collection practices used by the dif-

ferent types of firms.
Credit -Performance

The objective of this sectien is te describe the data ebtained from
the fertilizer dealers concerning their credit performance. The credit

performance variables analyzed are the propertion eof sales for cash, en



TABLE XV

DISTRIBUTION OF DEALERS WITH VARIOUS STATEMENTS REQUIRED AND COLLECTION
PRACTICES UTILIZED ACCORDING TO TYPE OF FIRM, 95 DEALERS?

Credit Type-of Firm

Policy —— ———— - o — All Firms
Variable Cooperative Independent mpany
Store.
No. (%) No. (%) - Ne. (%) Noe. 2)
Statement Required
Formal Credit Appli-
cation 16 (36) 20 (49) 8 (80) 44 (46)
Financial Statement 3 (7) 5 (12) 2 (20) 10 (11)
Other Statement 13 (30) 7 a7) 0 (0) 20 (21)
No Statement 18 (41) 10 (24) 1 (10) 29 (31)
Collection Practice
Written Notice Once
a Month 35 (80) 32 (78) 8 (80) 75 (79)
Written Notice When
Account is Due 15 (34) 16 (39) 5 (50) 36 (38)
Personal Visit After
Account is Due 24 (54) 21 (51) 5 (50) 50 (53)
Other Means of Col-
lection 9 (20) 6 (15) 2 (20) 17 (18)
Number in Each Type 44 41 10 95

%Dealers may require more than ene statement and utilize more than ene cellection
practice.

Z8
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accounts, and on notes; the proportion of account sales paid in alter-
native payment intervals and the collection period on account sales.

The credit performance variables are compared for selected dealer char-
- acterilstics and the alternative credit policlies. A more detailed sta-
tistical analysis of the relatlonship between credit decision variables

“and the credit performance variables is presented in Chapter IV.

Percent of ‘Sales for Cash, On Account

and On Notes

Ninety-four dealers completed the section of the questionnaire
concerning their credit performance. The average percent of fertilizer
sales per dealer paid for in cash on the purchase date is 29.3 percent
(see Table XVI). Five of the 94 dealers have 100 percent of their
sales for cash, Sales for cash could also include those sales for which
the dealer arranges for financing with the local bank., The dealer usu-
ally receives payment from the bank near the purchase date. The aver-
age percent per firm for this type of financing is 1.2 percent. All
sales other than cash sales or those financed by the.local bank are fi-
nanced either by the dealer or his supplier (fertilizer manufacturer
or wholesale distributor). If the dealer's fertilizer supplier finances
the customer's purchase; the local dealer is usually paid by the fer-
tilizer supplier at some time after the purchase date, but before the
customer pays for the purchase., In this case, the supplier rather than
the -local dealer, has funds tied up in.credit receivables. The aver-
age percent of fertilizer sales financed with an open account instrument
(firm and supplier) is 61.6 percent per dealer. The average percent of
fertilizer sales financed with a note instrument 1s eight percent.

The suppliers finance an average of 27 percent of the fertilizer



TABLE XVI

AVERAGE PERCENT OF FERTILIZER SALES FOR CASH AND FINANCED
ACCORDING TO FIRM CHARACTERISTICS, 94 DEALERS

Firm Number Average Percent of Fertilizer Sales
of -
Characteristic Dealer Supplier Dealer Supplier Local
Dealers Cash Account Account Note Note Bank
All Firms 94 29,27 39.36 a22.22 3.09 b 4.90 1.16
(61.58) (7.99)
Firms With Credit Sales 89 25.29 41,57 23.47 3.28 5.18 1.22
(65.04) (8.46)
Firms With Accounts 87 24,44 42,53 24,01 2.76 5.01 1.25
(66.54) (7.77)
Type of Firm®
Cooperative . 37 21.35 59.08 5.81 4.46 6.89 2.41
(64.89) (11.35)
Independent Dealer 40 28.28 36.98 30.10 1.63 2.90 =13
(67.08) (4.53)
Company Store 10 20.50 3.50 67.00 1.00 6.50 1.50
‘ (70.50) (7.50)
Fertilizer Sales $§2c
<50,000 10 55.00 28.00 17.00 .00 .00 .00
(45.00) (0)
51,000-150,000 33 23.67 43,91 23.79 2.42 5.91 -30
(67.70) (8.33)
151,000-250,000 22 18.09 54,23 10.23 5.68 7.95 3.82
(64.46) (13.63)
>250,000 18 19.28 40.72 33.56 1.94 3.67 .83
(74.28) (5.61)

aAverage percent of fertilizer sales on dealer and supplier accounts.
bAverage percent of fertilizer sales on dealer and supplier notes.

®Includes only firms with accounts.

¥8
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sales (22 percent with accounts and 5 percent with notes).

The 89 dealers (excluding five dealers with 100 percent of sales
for cash) who sell with either accounts, notes, or both, have an aver-
age of 25.3 percent of thelr sales for cash. Sixty-five percent of
their sales are on accounts and 8,5 percent are on notes. Over 28 per-
cent of their fertilizer sales are financed by the supplier (23.47 +
5.18). The suppliers finance a larger share of the note sales than the
account sales,

The average percent of sales for cash, on account, and on notes
for the 87 dealers which have.account policies (excluding two dealers
with only notes), are compared for the alternative types of firms. The
company stores and cooperatives appear to be financing a larger propor-—
tion of their fertilizer sales than are.independent dealers. 'The aver-
age percent of sales paid in cash is 20.5 percent for company stores
and 21.4 percent for cooperatives, whereas the average for independent'
dealers is 280395 The cooeperatives finance a larger proportion of -
their sales with notes (11.4 percent). However, independent dealers
and company stores finance a slightly larger preportion of their sales
with accounts than do cooperatives. Comparing the proportion of sales
financed by the local dealers (both notes and accoeunts) to those fi-
nanced by the dealer's suppliers, the coeoperatives finance a larger
proportien of their sales (63.5 percent) than do independent dealers
(38.6 percent) or company stores (4.5 percent). Nearly all of the com-
pany stores' credit sales are financed by their suppliers.

Table XVI also shows the average percent of fertilizer sales for
cash, on accounts, and on notes for the dealers according to their vol-

ume of fertilizer saless, The dealers having the smallest volume of



86

fertilizer sales (less than or equal to $50,000) have the highest aver-
age percent of fertilizer sales for cash (55 percent). In general, the
larger the volume of fertilizer sales, the higher the percent of ferti-
lizer sales on accounts.

Table XVII shows the average. percent of fertilizer sales purchased
in cash, on acceunt, and on notes for alternative account arrangements.
The dealers who finance all credit sales with account instruments have
an average of 28.2 percent of their sales for cash compared to 17.3
percent for the dealers with credit sales on both accounts and notes.
The dealers with only accounts have 71.1 percent of their sales on ac-~
count (dealer and supplier). The dealers with accounts and notes have
57.9 percent on accounts and 22.5 percent on notes. . A larger proportion
of sales for the dealers who offer notes are financed by the supplier
than are the sales of dealers with only accounts,

There does not appear to be much.difference in the percent of
fertilizer sales for cash and on accounts for the alternative account.
policies. However, the dealers who do not offer cash discounts nor
impose a finance charge. (the account due peried policy) have a larger
average percent of sales financed with notes than do dealers with fi-

nance charges, cash discounts or both.

Payment Distribution and Average Collection

Period

As discussed in Chapter II, the distribution of payments for ac-
count sales by their age at the time of collection is used to describe
the farmer's payment behavior. The proportion of sales paid in each

payment interval and the approximate age at time of collection is used



TABLE XVII

AVERAGE PERCENT OF FERTILIZER FOR CASH AND FINANCED ACCORDING

TO TYPE OF ACCOUNT POLICY USED, 87 DEALERS

Number

Average Percent of Fertilizer Sales

Average percent of fertilizer sales on dealer and supplier -notes.

Account of A _ v _ i A ,
Arrangement’ Dealer Supplier Dealer " Supplier Local
Dealers Cash Account Account Note Eote Bank
All Account Firms 87 24 .44 42,53 24,01 2.76 b 5.01 1.25
(66.54)% (7.77)
Instruments
Account Only. 57 28.19 45.32 25.79 .70
(71.11)
Acceunt-Nete 30 17.30 37.23 20.63 8.00 14.53 2.30
(57.86) (22.53)
Account Policy
Account Due Period 12 21,42 41,92 24.50 . 1.67 10.50 .00
(66.42) (12.17)
Account Due Period
Finance Charge 41 26.02 49.85 15.00 3.54 4.27 - 1.32
(64.85) (7.81)
Account ‘Due Peried
Cash Discount 8 25.13 47.38 20.00 4.38 1.25 1.88
(67.38) (5.63)
Account Due Period
Finance Charge-
Cash Discount 26 23.08 29.77 39.23 1.54 4.81 1.54
(69.00) (6.35)
8Average percent of fertilizer sales on dealer and supplier acceunts.

L8
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to compute an average collection period. The approximate age at the
time of collectlon assumed for payments made in each payment interval

1s shown below. -

Payment Interval Age at Time of Cellection
lst 1-30 days 30 days
2nd 31-90 days 60 days
3rd 91-180 days 135 days
4th 181-365 days 270 days
5th > 365 days. 365 days

The approximate age of payments made in the second, third .and fourth
payment interval is assumed to be the median day ef that interval., It
is also assumed that all payments made during the first interval are
paid oen the 30th day, and that all sales paid after one year are paid in
365 days frem the purchase date. Since the average collection period is
a measure of the average length of time acceunt sales are invested in
receivables, the preportien of sales not paid (bad debts) are included
in the calculations. It is assumed that the sales not paid for are
invested in receivables, for 365 days. The average collection period
(days) is calculated using equatien (2-10) in Chapter II.

Table XVIIT shows the average percent of acceunt sales paid in.
each payment interval and the average collection period fer dealers
with various firm characteristics. The average collection period fer
all firms having any account sales is 121.02 days. The average collec-
tion period is calculated for the dealers' total account sales including
sales financed by their supplierso6 The average percent of account
sales neot paid for is enly .33 percent., However, only 19 of the 87
dealers reported any bad debts. If the dealers were reluctant to réport

bad debts, the average percent of account sales not paid fer may be



TABLE XVIII

AVERAGE PERCENT OF ACCOUNT SALES PAID IN ALTERNATIVE PAYMENT PERICDS
AND THE AVERAGE-COLLECTION PERIOD ACCORDING TO
FIRM CHARACTERISTICS, 87 DEALERS

Average Percent of Account.Sales Paid In Average
Firm Characteristic - Alternative Payment Intervals (Dray_sr) o Co%iii:ion
< 30 31-90 91-180 181-365 > 365 Paid (Days)
All Firms With Accounts (87)2 27.68 23.24 25.88 21.94 .93 .33 121.02
Type of Firm

Cooperative (37) 39.38 32.78 20.84 . 6.54 41 .05 78.95

Independent Dealers (40) 17.79 14.53 29.20 36.45 1.46 57 159.30

Company Store (10) 24.00 22.80 31.20 20.90 .70 41 123.48
Fertilizer Sales

< $50,000 (10) 29.00 15.50 39.00 15.00 1.00 .50 116.63

$51,000-150,000 (33) 23.86 26.42 25.33 23.41 .61 .36 130.78

$151,000-250,000 (22) 37.09 22.41 21.50 18.07 .79 .15 105.82

> $250,000 (18) 23.06 24.00 22290 22.17 1.39 .39 126.82

8Numbers in parentheses are the number of firms in each category.
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small compared to the actual situation. The average percent of account
éales paid for within 30 days of the,purchase date is 27.7 percent.7

As shown in Table XVIII, the cooperatives have a larger average.
percent of account sa;es paid in the early payment intervals (30 and
31-90 days) and a shorter cellection period than either company stores
or independent dealers. The cooperatives have an average collection
period per firm equal to approximately 79 days cempared to 123.5 for
company steres and 159.3 days for independent dealers. Recall, frem
Table XIII, that a larger proportion -of the coeoperatives have shorter .
account due periods and finance charge periods than either independent
dealers or company stores.8 The independent dealers have a larger aver-—.
age percent of account sales paid in the intervals after 180 days and
a larger percent net paid than either company stores or coeperatives.
The average percent of account sales not paid is .57 percent for inde-
pendents compared te .05 for cooperatives and .41 for company stoeres.

The percent of account sales paid in alternative payment -intervals
and the average collection periods are.also shown for dealers in each
fertilizer sales group. Based on the average collection period, calcu-
lated for each size group, there does not appear to be,a significant
relationship between the size of the fertilizer sales and the length
of the average collection perioed.

Table XIX shows the average percent of account sales paid in each
payment interval and the average collection period for dealers using
alternative account instruments and account policies. The dealers
using the account instrument te finance all of their credit sales have
a longer average ceollection period than the dealers having beth accounts

and notes., The average collection period for the dealers with enly



AVERAGE PERCENT OF ACCOUNT SALES PAID IN ALTERNATIVE PAYMENT PERIODS
AND THE AVERAGE COLLECTION PERIOD ACCORDING TO THE TYPE OF

TABLE XIX

ACCOUNT POLICY USED, 87 DEALERS

Number‘ ' Average-Percent of Account Sales Paid in Average
Account of Alternatiye ngment Intervals (dgys)_ Collection
Arrangement Dealers <30  31-90 91-180 181-365 >365 ho° Period
=s \ ) Paid (days)
All Account Firms 87 27 .68 23.24 25.88 21.94 .93 .33 121.02
Instrument
Account Only 57 28.18 20.91 24,15 24.98 1.38 .39 127.51
Account-Note 30 26.73 27.67 29.16 16.15 .07 .22 108.65
AccountrPolicy
Account Due Period 12 35.83 24.08 9.92 30.00 .00 .17 120.21
Account Due Period
Finance Charge 41 30.27 25.41 23.32 19.51 1.07 41 113.89
Account Due Period
Cash Discount 8 19.06 10.12 40.63 29.75 .28 .16 148.57
Account Due Period
Finance.Charge-
Cash Discount 26 22.50 23.46 32.75 19.63 1.32 34 124.10

16
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accounts is 127.5 days compared to 108.6 days for the dealers with

both accounts and notes.9 The dealers with notes have a smaller aver-
-age percent of account sales paid in.the intervals after 180 days and a
smaller percent not paid than the dealers with only accounts.

The lower portion of Table XIX shows the variation in the percent
of ‘account sales paid in each payment interval and the average collec~-
tion period among the dealers with alternative account policies. The:
dealers imposiﬁg a finance charge and no cash discount have the shortest
average collection period per firm (113.9 days). The dealers with both
finance charges and cash discounts have account sales outstandiﬁg for
124.1 days., However, the dealers with neither a finance charge nor a.
cash discount -have an average collection period per firm of only 120.2
days. Also, the dealers with a césh discount but imposing no finance
charge have the longest average collection period (148.6 days).

The length of the account due period is.not considered in Table
XIX. The length of the -account due periods for dealers with each of
the account policies is likely to influence the length of the average
collection period. A large propertion of the dealers imposing a finange
charge have account due periods of 30 days or 30 to 90 days (see Table
XI1I). Also, a large ?roportion of the dealers offering;cash discounts
have crop harvest accoént-due periods. Thus, it is evident that in or-
der to determine the eéﬁect of the account arrangements on average col-
lection periods, a pro;%dure~is needed to distinguish the effects of
each credit policy decigion variable. This is the purpose of the next

chapter.



FOOTNOTES

lOklahoma State Board of Agriculture, Charts_and Maps Showing
Fertilizer Consumption in Ok;ahoma,469—70,(Oklahoma.City, 1970), p. 11.

ZSidney‘Siegal, Non-Parametric Statistics for Behavioral Sciences
(New York, 1956), pp. 175-179." ’

3Ibid., p. 8.

“Ibid., pp. 229-238.

51f the dealers which have 100 percent of sales for cash are in-
cluded, the cooperatives have an average 30.6 percent of their sales for
cash compared te 30.0 percent and 20.5 percent for independents and com=-
pany stores, respectively.

6Referring te the percent of acceunt sales paid in each interval
as shown in Table XVIII and the approximate age.at the time of collec-
tion shown above, the average collection peried fer all firms with
accounts is calculated as: .2768(30) + .2324(60) + .2588(135) +
02194 (270) + .93(365) + .33(365) = 121.02 days.

7Account sales do net ‘include sales paid for in cash on the date of
purchase.

8A statistical analysis of the effect of the credit decisien vari-
ables on the average collection peried is discussed in Chapter IV,

9The dealers with both accounts and notes have approximately 22.5
percent of their fertilizer sales on netes (Table XVII) which are out-
standing for an average of 6 months (180 days).



CHAPTER IV
CREDIT - PERFORMANCE FOR ALTERNATIVE CREDIT POLICIES

In Chapter II, it was hypothesized that the dealer's receivable
investment cest is a function of the proportien of fertilizer sales
financed with either accounts or notes and the timing of payments for
financed sales. The average collection period is used as a measure of
the timing of payments for credit sales. The average cellection period
on notes receivable is assumed to be equal to the length of the note.
payment period specified en the note instrument. The average collection
period on .accounts receivable and the preportien of fertilizer sales on
accounts and on netes are hypothesized to be a function of the credit
policy decision variables. Thus, in erder to calculate the cost of
investing a dealer's funds in.receivables for alternative credit ar-
rangements, the empirical relationship existing between these credit
performance variables and the credit pelicy decision variables must be
estimated.

In Chapter III, the data regarding the dealers' firm characteris-
tics, credit arrangements, and credif performance were presented. Using
the data, a multiple linear regression analysils will be utilized to
estimate the change in the values of the credit . performance variables
when a dealer changes.a decision variable in his credit arrangement.
Using the regression equations estimated for average collection peried,

)

percent accounts, and percent .notes, the cost of investing a dealer's

94
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funds in .receivables under alternative credit arrangements can then be

calculated.
Statistical Procedure

Multiple Linear Regression Models .

The multiple linear regression procedure is used to -estimate the
linear relatienship which exists between a dependent variable denoted
by Y and k independent or explanatory variables denoted by Xl, X2, coey
;Xk. It 1s assumed that-a linear relationship exists between Y and the

X's for each observation in a sample of size n such that:

where:
i=1, 2, ..., n observations,
Yi = 1th observation en the dependent variable,

Bo? Bl’ 62? rvees By = unknewn constants,

xli’ XZi’ cies in = ith observation on the k independent
variables, and

vi = unknown errer or disturbance terms.

Utilizing the sample data, the B coefficients and the parameters of the
distribution of the error terms (mean and variance) are estimated by
the method of least squares. When the following assumptiens abeut the
observations are met the ordinary least squares procedure provides the
best (least variance), unbiased, linear estimators of the B coeffi-
cients.l

1., The 7 (error terms) are random variables and their

expected value is equal to zero.
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2. Thev\)i (error terms) have a constantvvarianceio2 for all

sets of values of the independent variables X and the,vi
are.-not correlated with one another.

3. The numbers X X are.fixed and net subject:

110 Xpq0 oo Ky
to random variation.

4., The number of parameters to be egstimated (k) is less than
the number of observatiens (n) and no exact linear rela-
tionships exist ameng any of the X variables.2

The least squares procedure used to estimate the B coefficients

gives the estimated regression equation:

A

where:

Y, is the estimate of Yi,for the ith observed values

o% the X's and bo’ bl’ vees bk are the estimates of -

Bl’ 62’ .'." ;Bk.

Then, the abserved value for the ith Y.is:
Y, = bo T hXy FbX, e, b X +e (4-3)

where:

e, = Y,~-Y, are the residuals.

i i1

The dependent or response variables fer which regression equations.

are estimated in this study are:

]
"

(Ma) average cellection peried for accoeunts receivable,

]
[

, (x ) percent of fertilizer sales on, accoeunt,
2 a

]
n

(x_ ) percent of fertilizer sales on notes, and
3 *n ~

<
B~
1]

(yc) percent of fertilizer sales for cash.
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The average cellection period model (YI) is estimated using data from
87 dealers (observatiens from fhe 87 firms with accounts). The account
and cash medels (Yz,,and Y4) are estimated with data from the 89 dealers
who offer finqncing (either accounts and/or netes). The note model is
estimated with data from 32'dealers who offer note financing. Table XX
shows the mean, standard deviatien, and range for the observed valuas of
each dependent variable. The observed average collection period en
accounts is computed for each of the 87 dealers as described in Chapter
II (equation 2-10) using the payment distributien for allbaccount~sales
including those sales written off -as bad debts. The observations for
the percent of fertilizer sales paid in.cash (on the purchase'date) and
sold on accounts or notes are obtained directly from the questionnaire
completed by each dealer. The percent of sales on accounts and on notes
include both, the dealer's and his suppliers' accounts and notes.3
Several medels were estimated and evaluated for each depandent
variable. . All models are multiple linear regression models of the form
specified in equation (4-2). The independent variables selected to
estimate the regression equations for Yl’ Y2’ Y3 and Y4 are either
credit policy variables which can be controlied by the dealer or firm
characteristics which can be méasured. The hypothesized effect of the
credit pelicy variables upon each dependent vafiable was discussed in
Chapter II. No explanatory variables concerning the buyers' behavier
or environment were observed. The explanatory variables censidered and

their respective explanatiens are:4

X Finance charge period if a finance charge is impesed on

1 late payments, account due period otherwise (days),S
X2 = Cash discount rate offered for early payments (%),

X3

Cash discount period. (days),



X, = Note payment peried er average collection periled on

notes (months),

otherwise,

X,y = annual fertilizer sales (1000 dellars),

o]
]

X = Annual interest 'rate'charged on netes (%),

X, = 1 1f cash disceunt is effered, O otherwise,

X, = 1 if dealer uses nete\f;nanging, 0 otherwise,

1 if dealer is a copperative, O otherwise, and

98

X, = Finance charge rate per month imposed on accounts net.
paid by the finance.charge period. (%), -

X, =1 if finance charge is imposed on past due acceunts, 0

11
X12 = 1 if dealer is an independent dealer, 0 otherwise.
TABLE XX
MEANS, STANDARD DEVIATIONS, AND RANGES FOR THE
OBSERVED VALUES OF THE DEPENDENT VARIABLES@
Parameter Variable. Unit  Mean Sta?dard Range
Deviation
Yl Average Collectien L
Period days 121.05 71.49 31.5-279.5
Y2 Percent of Fertilizer
Sales oen Accounts % 65.04 26.24 0-100
Y3 Percent of Fertilizer
Sales on Netes % 23.47 21.04 1-85
Y4 Percent of Fertilizer
Sales for Cash . % 23.16 0-90

25.29

aStatistics are computed for the average collection period from 87
dealers, percent account and percent cash frem 89 dealers and percent.

note. from 32 dealers.
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Variables Xl through xg

variables which make up a credit arrangement. Variables X

are account and note credit-.policy decision

6
are (0,1)

1 through X

are the conventional quantitétive variables and X, through X

7 9

dummy variables. Variables X,, through X12 are varlables representing

10
firm characteristics. The annual fertilizer sales variable in 1,000
dellar units,’(xlo) is included as a potential independent variable.in
order to determine 1f the size of the firm has a significant impact ‘upen.

the dealers' credit performance variables. Variables X.. and X,, are

11
dummy variables used to classify the dealers according to .type of firm,
The dummy variable for the third type of firm, company steres, is de-
leted to avoid singularity.é’ 7 Likewise, dummy variables are not in~
cluded for dealers who de not have cash discounts, -finance charges or
notes.

There are.several ways to utilize dummy variables in a regression

8, 9 The (0,1) dummy variables listed as potential independent

analysis.,
variables allew for intercept changes only. For example, consider dummy:
variable X7. If a regression equation 1s estimated including a (0,1)
dummy variable for a.cash disceunt«(X7), two parallel linear functions
are estimated, one for dealers with cash disceunts and one, for dealers
without cash discounts;lo Sappingtonll indicates that-a (0,1) dummy
variable te allow fer intercept changes should be used only if the
assertion that the slepes are equal can be,justified.12

The means, standard deviations, and ranges of the independent vari-
ables calculated from the data for 89 dealers are shown in Table XXI.

The means for the dummy variables X7, X,, and X9 are the proeportion of

8

the sample dealers having the credit pelicy variable and the means for

the variables Xll and X12 are the proportion of the 89 dealers which are.



TABLE XXI

MEANS, STANDARD DEVIATIONS, AND RANGES FOR THE OBSERVED VALUES OF THE INDEPENDENT VARIABLES,
(FOR 89 DEALERS AND FOR DEALERS HAVING THE VARIABLE)

. For 89 Dealers Fortgza%:§:agizing
Variable Parameter qut Mean gz::::;gn Range Nuz?er Mean Range gz:;::;:n
Dealers

Account Due Period or

Finance Charge Period X1 days 87.19 61.45 0-180 87 89.20 30-180 60.69
Cash Discount Rate Xz y 4 .98 1.29 0-5 ) 36 2.42 2-5 .77
Cash Discount Period X3 days 9.44 14.64 0-60 36 23.33 0-60 14.34
Finance Charge Rate X, Z/mo. .84 .53 0-1.5 67 1.12 .5-1.5 .25
Interest Rate XS Z/yr. 3.01 4.44 0-12 32 8.38 0-12 3.11
Note Payment Period X6 months 2.22 3.18 0-10 32 6.19 3-10 1.86
Cash Discount® X, (0,1) .40 .49 ,1) 36 1 1 -
Finance Chargea X8 (0,1) .75, .43 (0,1) 67 1 1 -—
Notes® Xq (0,1) .36 .48 (0,1) 32 1 1 -
Fertilizer Sales X10 $1,000 170.25 110.18 15.31-486.6 89 110.18 15.31-486.6 110.18
Cooperativea X11 (0,1) b .50 0,1) 39 1 1 -
Independent Dealer® X12 0,1) .45 .50 (0,1) 40 1 1 —_

aDummy variable.

00T
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either cooperatives or independent dealers. Not all firms have each of
the credit pelicy variables included in -theilr credit arrangement., The
means, standard deviations and ranges are also shewn only for these

firms having each variable,

Selection Among Alternative Models

A computer multiple regressien routine using the forward selection
procedure ‘was used to estimate alternative regression equatiens for each
of the credit perfermance variables. The forward selection procedure is
described by Draper and Smith.lB' The first linear regressien equatioen
estimated using this procedure includes only the independent variable
mest. highly cerrelated with the dependent variable. Additional equa-
tions are derived by inserting additional variables ene at a time in the.
order determined by the magnitude of their partial cerrelation coeffi-
clents. The partial correlation coefficient is-a measure of the imper-
tance of variables not .yet in the equation. The process 1s continued
until all the specified independent variables are included in the re-
gression equation or, if specified, until the partial F-test value for
the most.recently inserted variable becomes nensignificant at a speci-
fied probability level. The partial F-test 1s used to test whether or
pot. adding a new term to the model explains a significant amount ef the
variation in additien to that explained by the terms previously in the
equatien.

A criticism of -the forward selection procedure.-is that the centri-
butien of the variables already in the equation is not re-examined with
a partial F-test after an additional variable is added. The introduc~

tion of a new variable to the model may have an. effect on the impertance
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of a variable which entered at an earlier stage.l4 In order to avoid
this problem; a significance level for acceptance of new variables inte
the model is not specified. This forces the program to accept all spec-
ified independent variables. The partial F-tests for all variables in
each model generated by the forward selection procedure are then exam-
ined.

In additien to the partial F-tests, other statistical values such
as the square of the multiple correlatien coefficlent (Rz), the standard
error of the estimate (s8) and the standard error of the b coefficients,
are compared for alternative models. Also, the residuals are examined
to check for vielations in the assumptions of the least squares regres-
sion analysis and for inadequacies in the model. A discussion concern-
ing the computation and application of these criteria is presented in
Draper and Smith.15

The selection of a specific regression equation among the alterna-
tives available 1s based on the objectives .of the analysis. The primary.
objective of the regression analysis is to determine the importance of
the credit policy variables as a part of the dealer's overall credit
arrangement.in explaining each of the selected credit performance vari-
ables. Therefore, twe criteria were used in evaluating the equations:
(1) de the signs of the estimated regression coefficilents tend to sup-
port or reject the hypothesized effect and (2) is the magnitude of the
regression coefficlient large enough relative to its standard error to
support the hypothesis that the b coefficients are significantly differ-
ent from zero? Only independent variables with b coefficients signi-
ficant at the .20 level of: probability or less were included in each of

selected models.16
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A secondary objJective of the regression analysis 1s to estimate
functions which are useful in predicting how changes in: the dealer's
credit arrangement cause changes in the average collection periced on
accounts and the percent of fertilizer sales fiﬁanced with netes and
accounts. Considering this objective, the admquacy of the model and
the precision and accuracy of the estimates are evaluated with criteria
such as R2, the everall F-test value, and an examination of the resi-

duals.
Empirical Results

Average Collection Period Mpdel

The regression model selected te estimate the average collection
period (Ma) consists of five independent variables. The estimated

regression .equation is:

M =Y =65.0639 + .7230 X, ~ 58.9239 X
a 1 1 4

(19.0311)2(.1219)®  (28.8120)°
: (4=4)
- 28.4612 X7 + 78.4168 X8 -~ 20.7516 X9
(14.4090)°  (35.0600)®  (13.2436)¢
where:
The standard errers are given in parenthesis and the-
significance levels (a) of the coeffients are denoted
by: a if o < .01; b if .0l < a < .05; ¢ 1f .05 < a <
.10; and d if .10 < o < .15,
This selected model has an~R2 of .3726 with an overall F-test value

significant at the .0001 probability level (see Table XXII, column la).

The standard error of the estimate  (square root of the residual mean



TABLE XXII

AVERAGE COLLECTION PERIOD REGRESSION MODELS
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a
Model
Is::z::;l:nt Statistic
(1a) (1b) (1) (14)
Intercept bo 65.0639 66.5507 a 56,9952 a 89.9513 a
(19.0311) (19.2369) (18.4830) (18.7075)
Account Due Period b1 .7230 a .6922 a 7274 a .6282 a
‘ (.1219) (.1224) (.1229) (.1151)
Cash Discount Rate b2 -8.0468 d
(5.5806)
Finance Charge Rate b4 -58.9239 b -58.9975 b ~54,1429 c
(28.8120) (29.1403) (28.9031)
Cash Discount (0,1) b, ~28.4612 -27.7407 = ~37.6363
(14.4090) (14.5289) (13.4912)2
Finance Charge (0,1) by 78.4168 . 75.5299 ,  73.3937 18.5822 _
: (35.0600) (35.3765) (35.2216) (14.3336)
Notes (0,1) b9 -20.7516 a -20.7334 d
(13.2436) (13.3932)
Cooperative (0,1) b11 257'7222)a
12.829
r2 .3726 .3589 .3536 4594
F 9.622 9,072 11.222 17.422
s 58.34 58.98 58.86 53.83
s/Y .4819 .4872 .4863 4447
D.W. 1.97 2.32

2.00

1.94

8The standard errors of the b coefficients are given in parentheses and the
a if o < .01; b i£.01
<0 < .05; c if .05 <o < .10; d if .10 < a < .15; e if .15 < a < .20.

significance levels (a) of the coefficients are denoted by:
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square, s) is 58.34. The standard error of the estimate. (s), expressed
-as a percentage of the mean response §i(121.05 days) 1s 48.2 percent.
‘The R2 value indicates that the credit policy decision variables in the
~equation explain 37.26 percent of the variation in the dealers' average
collection periods. The value for s relative to the mean response ?i
-indicates that the predictions previded by the medel may not bé very
precise.

The constant term in the equation is statistically significant at
the .0l probability level. The coefficients for the independent vari-
ables which represent acceunt due period (Xl), finance charge rate (X4),
cash discount (X7), and finance'charge_(xs) are all significant at the
.05 probability level.  The dummy variable for dealers which offer notes
as well as accounts (Xg) is significant at the .12 level.

Based on the partial F-test values and standardized partial regres-.
sion coefficients,l7 the account due period-(Xl)18 is the mest important
credit policy variable.explaining variation in the dealers' average
collection periodson‘accounts receivable. Its partial regression coef-
ficient (.7230) indicates that -on the average a 10 day increase in the
dealer's specified account due period would increase the average collec~
tion .period by .7.230 days given that the other independent variables in.
the equation are held constant. The positive sign and the magnitude of
the coefficient support the hypothesis that the buyer of fertilizer will
pay.at .a later date-given a longer ihterest free period to make the péy-
ment ., -

Since there are dummy variables in the equatien (X7, X8’ Xg)’ the
co_nstantterm.(b0 = 65.0639) is the estimated intercept assuming the

dealer does not offer cash discounts, impose a finance charge, or offer
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note financing. The coefficlents for the dummy variables (X7, XS’ and
X9) are the deviations. from the overall intercept (bo) when the dealer
offers a cash discount, imposes a finance charge or eoffers note finan-
cing. The coefficlent for the cash discount dummy variable (X,) indi-
cates that offering a cash discount for early payments decreases the
average collection period by 28.4612 days. As discussed in Chapter II,
offering a cash discount for early payments may be equivalent to impes-—-
ing a penalty for late payments. Thus, one would expect the average
collection perioed to be shortér for dealers effering cash disceunts.

The coefficient for the note.dummy variable (X9) indicates that
dealers who offer note financing in addition to account financing have
average collection periods 20.7516 days shorter than dealers offering
only.account financing. The magnitude and sign of this coefficient sub-
stantlates the earlier hypothesis and 1s consistent with the data
presented in Chapter III. It 1s possible that dealers may issue inter-
est bearing notes to customers who have past-due accounts. Thus, the
note may substitute for a finance charge in encouraging farmers to pay
at the end of the account due peried.

The ceefficient ‘for the.finance charge dummy variable (X8) indi-
cates that dealers who impose a finance charge on.accounts noet paid by
the end of the finance charge period have 78.4168 days longer collec-

tion periods. than dealers who do not impose a finance charge. Hoewever,

the coefficient for the finance charge rate (X4) indicates that foer the
dealers who have finance charges, each .5 percent increase .in the,
finance charge rate decreases the average collectien peried by 29.4620
days (58.9239 °* 5). Thus, based on this equation, eonly if the dealer's

finance charge rate is approximately 1 1/3 percent per menth er higher
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would the net effect of imposing a finance charge on the average collec-
tion peried be negative. Approximately 28 percent. of the sample dealers
with finance charges have finance charge rates greater than 1 1/3 per-
cent,

The coefficient for the finance charge rate (X4) conforms to the
hypothesized relationship. However, the coefficient for the dummy vari-
able for finance charge (X8) does not.support the prepesitien that im-
posing a finance charge.encourages the customers to pay at an earlier
date. One possible explanation for this incensistency with theory is
that some dealers may not be enforcing the finance charge specified in
their credit arrangement. Of the 61 dealers imposing a finance charge,
15 indicated that it is impesed before the end of the account due peried.
For example, one dealer indicated that-accounts are due at.the time of
crop harvest but a finance charge is imposed 30 days after the purchase.
date. If the finance charge i1s impesed at an early date but an interest
payment is not required unless the account remains unpaid beyond the
longer account due period, then the finance charge may not:be effective
in reducing the dealer's average collection period. Another possible
explanation for the coefficient (X8) being incensistent with theory is
that some dealers who do not have a finance charge may have short col-
lection perieds. These dealers may use strict collection procedures or
means other than a finance charge to encourage farmers to pay on time.
For example, the dealer may net sell more fertilizer to a farmer who has
not paid a previous acceunt.  If these two facters (enforcement of
finance charges and collection practices other than finance charges)
were included in.the regression equation, the coefficient.for the

finance charge rate might possibly have a negative sign..
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Figure 5 illustrates graphically the estimated collection period
functions. The vertical axis measures the estimated average collection
period’(él) and the horizontal axis is the dealers account due period
(Xl). Since (0,1) dummy variables are used, there are several result=~
ing linear functions. The equations are graphed for only the selected
sets of arrangements described below the graph.

To evaluate the validity of the empirical results, the selected
equation is compared to alternative estimations. One alternative model
included the cash discount rate variable (X2) rather than the cash dis-
count dummy. varilable (X7) (see.Table XXII, column.1lb). The coefficient
for the cash discount rate (XZ) indicates that a-one percent higher
cash discount rate decreases the average collection period by 8.0468
days.

However, this coefficient is significant 'at the .15 probability
level compared to a significance level of .05 for the cash discount
dummy variable in Medel lé. Also, the value for R2 is smaller and the
value for s is larger for Model 1b compared to Model la.lg

If the least significant variable (notes, X9) in Model la is ex-
cluded from the equatioen, the estimated regression equation is Model lc
(Table XXII). Exclusion of (Xg) reduces the R2 value to .3536 and also
reduces the significance of the coefficients of the other independent
variables in the equatien.

Other credit pelicy variables such.as the cash discount peried,
the interest rate charged on notes, and the noete payment perioed were
deleted from the selected equation. The coefficients for these vari-
ables were not significantly different from zero at.the .20 probability

level when included in the equation with all ether independent variables.
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None of the independent variables which represent dealer charac-.
teristics are included in the selected collection period equation.  The
coefficient for the fertilizer sales variable (Xlo) was not significant
at the .20 probability level. When the cooperative dummy variable (Xll)
1s included along with all the variables in equation la, the coeffi-~
clents for the note dummy variable (Xg) and the finance charge rate.
variable‘(X4) are not 'significant (probability levels are .51 and .23
respectively). Excluding X4 and X9 from the equation (Medel 1d, Table
XXII) results in a higher R2 value (.4594) and a lower standard error
of the estimate (53.83) than for the selected regression model .(Model
la).

The coefficient for the cooperative dummy variable (Xll) indicates -
that cooperative dealers have:average cellection periods significantly
shorter than the other types of firms. An analysis of the ‘data (Chapter
III) indicates that a larger proportion of the cooperatives have 30-day
account due periods, offer note financing, and impose 1.5 percent fi-
nance charge rates compared to other types of firms. Thus, a part of
the variation in collection perieds explained by the cooperative dummy
variable (Xll) in Model 1d could be explained by credit policy variables

which are less significant when X is in the equatien. Since, the

11
real causal forces for the length of the collection period weuld appear
to be the type of credit arrangement offered by a cooperative rather
than the cooperative structure per se, Model la is selected over Medel
1d.

The deviations between the observed and the predicted average col-

lection period (residuals) also provide information on the validity of

the model. The residuals are first examined to determine if the
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- assumptions about the aerrors.appear to be violated and second to inves-
tigate how well the estimated equation predicted tlie observed average
"collection periods. A plot of the residuals (Yi - §i) against the
predicted values (§i) indicates that the error term assumptions do not.
appear to be invalidated.  The Durbin~Watson d statistic can.be used to
test the assumption that the succeasive error terms are serially inde-
pendent and not autocorrelated. The statistic 1s calculated from the
residuals.zo’ For Model la, the calculated d statistic is 1.97 (denoted
by D. W. in Table XXII) which 1s greater than the tabulated upper bound
for a sample of size 87 and 5 independent variables. Based on this
test the hypothesis of random error terms is not rejected and thus, the
assumption of independent error terms does not appear to be vioclated.

A plot of the residuals (Yi - §i> against the observed values (Yi)
indicates that the smaller observed values for average cellection
periods are over predicted and the larger observed values are under pre-
dicted. All residuals for observed collection periods less than 70 days
are negative and all but one.of the residuals for observed collection
perlods greater than 155 days are positive.

This examinatien of the residuals suggests that bias may be present
in the regression estimates. One pdssible source of -bilas is errors of
omission.21 There appear to be independent variables omitted from the
equation that affect the timing of payments on account sales. For
example, the various cellection practices.or credit standards a firm
includes in.its credit policy which are difficult to quantify have not
been included in the analysis. Also, unobserved factors which indicate
the buyer's financial position of his attitude towards dealer financing

are not included in the equations. These and other errers of -omission
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could bias the partial regression coefficients of the independent vari-
ables included in the equation.

Another possible source of blas in the regression estimates are
errors of observation or measurement in the independent variables or
in both the independent and dependent variables. When errors of meas-
urement in an independent variable are present,; there 1s a dependence
between the explanatory variable and the disturbance terms,22 Thus,
the assumption that the X's are a fixed set of numbers may be violated
and the ordinary least squares procedures may not give unblased esti-
mates of the true regression coefficients. If there are.errors of ob-
servation or measurement present, and the variance of these measurement
errors is less than the variance of the true values for X, then ordin-
ary least squares estimates (b) under—estimate the true 8 values.23
If a dealer indicated that the customer 1s charged a fee for accounts
paid after a specified number of days, but he does not enforce this
action, measurement ‘error would result.

Since a mail questionnaire was used to gather the data, a number
of other errors of measurement could possibly exist for both the inder~
pendent and dependent variables. The dealers' average collection peri-
ods were calculated from the distribution of payments for account sales.
Errors of measurement would result if in completing the questionnaire,
the dealer included cash payments or payments on notes in the payment
distribution for account sales. Also, errors of measurement in the.
cash discount independent variable would exist if dealers reported
quantity discounts or lower prices than.a competitor as a cash discount
for early payments. These errors of measurement and the omission of

some independent variables explain part of the bias in the regression
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equation shown by the relatively large residuals for the short and long
collection periods. |
Another problem which must be considered in the evaluation of the
results for the average collection period model is the linear relation-
ship which exists between some of the independent variables. If the
independent variables are highly correlated with one another, it may
be difficult to obtailn precise estimates of the net effects of the in-
dependent variables.24 In the selected equation, the finance charge
rate variable (X4) and the finance charge dummy variable (X8) have a
correlation coefficient of .90. However, when both variables are in
the equation, both are significant at the .05 level., For predictive
purposes, if the intercorrelation of independent variables is expected
to continue in the future, the multicollinearity problem may not be

serious.'25

Percent Account Model .

The selected regression model for the percent of fertilizer
sales on account (xa) is estimated from data for the 89 dealers who

offer sales financing. The estimated function is:

x =Y,

a 2

= 56.7375 + .0637 Xl + .5046 X3

(6.0616)%(.0454)%  (.2913)¢
(4-3)
- 15.9373 X, - 16.1158 X, + .0601 X,
(8.5657)°  (5.4616)%  (.p234)°

where:

The standard errors of the b coefficients are given in
parentheses and the significance levels (a) of the
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coefficients are denoted by: a if o < .01; b 1if .01

<o < .05; ¢ if .05 <o < .105 d 1if W10 < o < .15; e

if .15 < a < .20,
The model has an R2 value of ,2205 and the F test value 1s significant.
at the .00l probability level. The standard error of the estimate (s)
is 23,86 (see Table XXIII). The standard error (s) is 36.7 percent of
the mean percent of sales on accounts.

The signs of the coefficients for all of the credit decision vari-
ables included in the selected equation conform te the hypothesized re-
lationships between the variables and the propoertien of fertilizer sales
on accounts,  The variable most highly correlated with percent of ferti-

lizer sales on account is the note dummy variable (Xg) (ry x - 31).
279

Its partial regression coefficient (significant at the .00l probability
level) indicates that dealers who havenote financing in addition to
account financing have 16.1158 percent fewer sales on accounts given
that other independent variables 1in the equation are held constant.

The coefficient for the dealer's account due period (Xl) is not
highly significant (.16 probability level), but its sign substantilates
the earlier hypothesis that dealers with longer account due perieds
have a larger percent of their sales on accounts. Its coefficient
(.0637) signifies that a 10 day longer account due period increases the
percent .of fertilizer sales on account by .637 percent. Thus, given a
longer length of time to pay, more.farmers may accept the dealer's
account financing terms.

The coefficient for the cash discount dummy variable (X7) 1s signi-
ficant at ‘the .08 probability level. Dealers offering cash discounts

for early payments have an estimated 15.9373 percent fewer dollar sales
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PERCENT ACCOUNT REGRESSION MODELS
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a
Model
I{;g:li’zgcllznt Statistic
(2a) (2b) (2¢) (2d)
Intercept by 56.7375 _ 6L.0567 ,  56.4837 _  52.2526 _
(6.0616) (5.2533) (6.1107) (6.1312)
Account Due Period b1 .0637 e .0641 e .0693 d
(.0454)% . (.0461) (.0473)
Cash Discount Rate b2 -4,0239 e
(2.8195)
Cash Discount Period b3 .5046 c .5591 c .3218 e .6908 b
(.2913) (.2904) (.2495) (.2972)
Cash Discount (0,1) b7 -15.9373 c -14.1677 c -20.4652
(8.5657) (8.5214) (8.053)P
Notes (0,1) by -16.1158  -16.4374 _ -16.8897 _
(5.4616) (5.4883) (5.4675)
Fertilizer Sales/1000 LI .0601 |, .0608 . .0584 .0500
(.0234)° (.0235) (.0237) (.0242)
R? .2205 .2020 .2075 .1388
F 4.70% 5,332 4,352 3.38P
s 23.86 23.99 24.06 24.93
s/Y .367 .369 .370 .383
D.W. 2.06 2.09 2,07 2.04

4The standard errors of the b coefficients are given in parentheses and the
a if o < .01; b if
0l <a < .05 c if .05 <a < .10; 4 if .10 < a < .15; e if .15 < a < .20. ‘

significance levels (a) of the coefficients are denoted by:
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on account. Thus, offering a cash discount encourages more farmers to
pay the dealer in cash. However, as evidenced by the coefficient for
the cash discount peried variable (XB)’ the longer the length of time
the customer can wailt to pay and still be eligible to receive the cash
discount, the higher the percent of sales on account, The coefficient
is significant at the .06 level and indicates that a day increase in
the cash discount period increases the percent of sales on.account by
.5046 percent. Thus, if a dealer offers a cash disceunt and the cash
discount period is lenger than 32 days, the negative effect for the cash
discount dummy variable on the percent of sales on account is offset by
the positive effect of the lenger cash .discount period.

A firm characteristic varlable, annual fertilizer sales (Xlo), is
also included in the selected equation. An earlier analysis of the.
average percent of sales on accounts for dealers belenging to alterna-
tive size groups (Chapter III, Table XVI) and the correlation coeffi-
cient between the dealers' fertilizer sales and percent of sales on.
account (rylxlo = ,2211) suggest that a pesitive relationship exists.
The partial regression .coefficient for fertilizer sales (significant
at the .01l probability level) indicates that each‘$l,000 increase in,
fertilizer sales increases the percent on account by .0601 percent.
Thus, the larger fertilizer dealers tend to have a larger percent of:
their sales on account.

Figure 6 shows the estimated percent of sales en account (§2) for a
dealer having $170,000 annual fertilizer sales assuming alternative
credit arrangements. The horizontal axis measures the independent vari-

able, account due period (Xl).
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Table XXIII shows a comparison of the selected model (Model 2a)
to three alternative models. Model.2b excludes the least"significant
independent variable in Model 2a, account due period (Xl). The other
regression ceoefficients and their standard errors.do net change sub-
stantially when this variable is not in the equation. However, deleting
this variable reduces the R2 value and increases the standard error of
the estimate,

In Model 2c the cash discount dummy variable (X7) in Medel 2a is
replaced with the cash discount rate variable (XZ). The coefficient
for cash discount rate indicates that a one percent increase in.the rate
reduces the percent of sales on accoeunt by 4.0239 percent. However,
when this variable is added to the equation, the coefficient and the
significance of the,casﬁ discount period variable (X3) decreases. This
alternative model has a lewer,R2 value and a higher standard error of
the estimate. (s) than Medel 2a.

The final model presented (2d) illustrates the.contribution of
the note dummy variable (Xg) in explaining the variation in the percent
of sales on accounts. The note.dummy variable is deleted in Medel 2d.
By deleting this significant variable, the R2 for the fitted equation
is decreased substantially compared to Model 2a. (from .2205 to .1388).
When the note dummy variable is deleted, the cash discount variables
(X3 and X7) and the account due period variable (Xl) are more signifi-
cant. - However, an examination of the residuals for beth equatiens sug-
gests that Medel 2a predicts the small and large observed percent of
sales on account with more accuracy than Model 24.

Several other models which included different independent variables

were estimated. The coefficients for the finance charge variables (X4
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and X8) were not significantly different frem zero (probability level
was greater than .40) when added to Model 2a. The coefficients for the
dummy variables representing the type of firm (X11 and x12) were also
not significant at the .40 probability level when included in Medel 2a.
An examination of the residuals plotted against the predictions for
the selected Model (2a) indicates no unusual behavier. Also, the Durbin-
Watson d statistic suggests that the errof terms are.not serially corre-
lated. However, a plot of the residuals against the observed percent on
account for each dealer shows a positive linear trend. The smaller
percents on accoeunt appear to be. over predicted and the larger percents
on account under predicted. As -suggested in the evaluation of the aver-
age collection period model, this residual plot and the low R2 value
guggest that the estimates provided by the fitted equatioen may be biased.
The omission of variables that were unobserved may introduce bias into
the regression coefficients estimated by the least squares procedure.
Additienal bias may be intreduced due to errors of measurement and ob-
servation in the variables. Errors of measurement in the dependent
varlable are present if some dealers included accounts paid in 10 to 20
days after the purchase date as cash rather than account sales. This
error in the measurement of the dependent variable (Y) can be treated
as ordinary error if there is no error in the measurement of the X's
and -the errors of measurement for Y are uncorrelated.26 However, errors
in the observation of independent variables may result in blased partial
regression coefficients. For example, if dealers offer free financing
for longer periods of .time than specified by their finance charge peri-

od, the true regression coefficient fer X1 may be under-estimated.
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Percent Note Model

The regression model for the percent of fertilizer sales on notes
(xn) is estimated with two independent variables utilizing data from 32
dealers that offer notae financing. All but two of these dealers also

offer account. financing. The estimated functioen is:

X =Y. = 26,0509 - 3.2426 X. + 3.9717 X
n 3 5 6

c a b (4-6)
(13.5422) " (1.050) (1.7562)
where:
The standard errors of the b coefficient are given in
parentheses and the significance levela (o) of the co-.
efficients are denoted by: a if'e < .0l; b if .0l < o
< 4053 ¢ if .05 < o < .10, -
The model has an R2 value of .3129 and an F value of 6.604 which is
significant at the .005 probability level. The standard error of the
estimate is 18.03. The standard error of the estimate expressed as a
percentage of the mean percent of -sales on notes igs 76.8 percent.’

The intercept coefficient indicates that dealers which offer note
financing have 26,0509 percent of their fertilizer sales on notes given
that the note.payment period (X6) and the annual interest rate (X5) are.
fixed at zero. The coefficient for the intercept constant 1is signifi-
cant at the .06 probability level. The magnitude of the intercept con-
stant is consistent with the earlier calculation of the average percent
of sales on notes for dealers who offer note, financing. (Chapter III,
Table XVII).

Based on.the partial F test values and the standardized regression

coefficients for equation (4-6), the annual. interest rate,variable‘(Xs)

is the most important independent variable. The coefficient for X5 is
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significant at the .005 probability level and substantiates the hypo~:
thesis that a higher interest rate charged on notes reduces the willing-
ness of buyers to use the dealerk note.financing. A one percent higher
interest rate results in. an estimated 3.2426 percent decrease in the
percent of sales on notes. The coefficient for the note payment period
(X6) also supports the earlier hypothesis. Thus, a one menth longer
average note. payment period increases the percent of sales financed with
notes by 3.9717 percent. This coefficient is significantly different
from zero at the .03 probability level. Figure 7 summarizes the esti-
mated percent of sales financed with notes for alternative annual inter-
est rate charges assuming a four month, a six month, and an eight month
average note.payment period.-

An alternative model using déta from all dealers which offered
either account or note financing (89 dealers) was also estimated. This
model, which included a (0,1) dummy variable for dealers who offer note.
financing (Xg)’ resulted in the same estimated partial regression coef-
ficlents as for the selected model. The coefficient for the note:dummy
variable was identical to the intercept constant in equation (4-6).

The intercept constant fer the second model was estimated to be zero.
Thus, the resulting predictioens would be identical to those for the
selected model. However, due to the increased number of ebservatiens.
(89 compared to 32) the R2 value is higher and the standard error of
the estimate and the standard errors. for the b coefficients are lower
with this second model.

Other models estimated included additional credit policy variables
and variables representing firm characteristics. Given that the inter-.

est rate (XS) and the nete payment peried (X6) varlables are in the
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equation, the coeffiéients for these other independent variables were
not significant at the ,20 prebability level.

A plot of the residuals (Yi - §i) against the predicted percent on
notes for equation (4-6) suggests that some abnormality may be pre-
sent.27 The magnitude of the residuals appear to increase at higher
predicted values. The residual plot suggests that the assumption that
the error térms have a constant variance independent of the value of
xSi and X6i may be.vielated.28 When. the variance is not constant . er
“ heteroscedasticity exists, the estimates obtained with ordinary least
squares analysis will be unbiased but will net have the minimum vari-
ance. A suggested correctien for this problem is to transform the ob-
servations of the dependent variable and then apply the ordinary least
squares analysis to the transfermed variables. The apprepriate type of
transformation depends upon the form of heteroscedasticity.29

An examination of the residuals pletted against the observed values
for percent on notes indicates that all ebserved values greater than 50
percent are under predicted. Additional independent variables may need
to be added to the medel to better predict the percent on notes for
high observed values. Bias in the estimates may also be.due to errors
in measurement of ‘the independent variables in the equation. For
example, some dealers who specified that interest 1s charged on notes

may not be actually collecting interest if the note is paid by.a speci-

fied date.

Percent Cash Model

The selected models for the average collection period, percent on

account, and percent on nete will be used to estimate the cost of
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investing funds in receivables. The percent cash model will net be
used in the cost calculation, but a regression analysis is performed
to determine which credit policy variables and/or firm characteristics.
are significant in explaining variation in the percent of fertilizer
sales for cash. The selected regression model for the percent of fer-

tilizer sales for cash (yc) is estimated with data from the 89 dealers

that sell on credit. The estimated functien is:

(5.4868)2(,0411)¢  (.2637)°

(4-7)

+ 16.6152 X7 - 8.9184 X9 - .0581 XlO

(7.7536)°  (4.9437)°  (.0212)%
where:
The standard errors of the b ceoefficilents are in.
parentheses and the significance levels (a) are de-
noted by: a if o < .0l; b if .0l < a < .05; ¢ 1if .05
<a < .,10; d if .10 <o < .15; e if .15 < o < .20.
The model has an R2 value of .1800 and an overall F-value significant
at the .005 level (see Table XXIV, Model 4a). The standard error of
the estimate (s) is 21.59. The standard error of the estimate expressed
as a percentage of the mean response is 85.4 percent. The R2 and s
values tend to indicate that predictions 'with this model would be
neither extremely accurate or precise.
However, selected credit policy variables de explain some of the.
variation among dealers in the percent of fertilizer sales for cash.
All of the coefficients fer the independent variables are consistent

with the hypothesized effect. The intercept coefficient of 41.4607
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PERCENT CASH REGRESSION MODELS
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X a
Model ™
Isdsgzgfent Statistic - , —— -
ariable. (4a) (4b) (4e)
Intercept bO 41.4608 a 37.7753 a 41.1392 a
(5.4868) (4.7490) (5.5892)
Account Due Period bl -.0543 e -.0567 e
(.0411) " (.0416)
Cash Discount Period bj -.5354 b -.5819 b -.5252 o
(.2637) (.2625) (.2685)
Note Payment Period b6 -1.0368 o
(.7669)
Cash Discount (0,1) b7 16.6152vb 15.1053 c 16.1928 b
(7.7536) (7.7034) (7.8448)
Note (0,1) b9 ~8.9184 c -8.6440 c
(4.9437) (4.9614)
Fertilizer Sales/1000 blO -.0581 a -.0587 a -.0599
‘ (.0212) (.0213) (.0213)2
R2 .1800 1627 .1662
F 3.642 4.082 3,312
] 21.59 21.69 21.78
s/Y .855 .858 .861
D.W. 2.17 2.21 2.16

%The standard errors of the b coefficients are given in paren~
theses and the significance levels (o) of the coefficients are denoted
by: a if o < .01; b if .0l < o < .05; ¢ if .05 < a < .10; d if .10
<o < .15; e if .15 < o < .20,
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'is significant at the .00l probability level. As indicated by the
‘coefficient for the cash discount dummy variable.(x7), dealers that
offer a cash discount have an estimated 16,6152 percent larger percent
of sales for cash given that the cash discount peried 1s the purchase
date (zero days). However, for each one day increase in the cash dis-
count period'(X3) the percent of .sales for cash decreases by .5354 per-
cent. If the cash discount period is longer. than 31 days beyond the
purchase date, the positive effect of offering a cash disceunt upon
percent cash is offset by the negative effect -of -the lenger cash dis-
count perioed. -

If the dealer offers note finanecing (Xg), in additien te account.
financing, the percent of sales for cash is decreased by 8.9184 percent.:
Theiceefficient for the note dummy variable is significant at the .07
probability level. As indicated by the coefficient for the account due
peried (Xl) a 10 day longer length of -time for the buyer to pay his
account purchases results in an estimated .543 percent decrease in the
percent of sales for cash. This ceefficient ‘is less significant than
the other variables (.19 probability level).

The ceefficient,for the fertilizer sales variable (Xlo) suggests
that larger firms have a smaller percent of their sales for cash than
smaller firms., Each 1,000 deollar increase in fertillzer sales reduces
the percent cash by .058l percent, The ceefficient.for X10 is signi~-
ficant at the .007 probability level, and substantiates the analysis
of data presented in Chapter III (Table XVI).

Figure 8 summarizes the effect of the credit pelicy decision
variables on the percent eof sales for cash (§4). The estimated percent

cash 1s shown for alternative account due periods assuming selected
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"cash discount and note policies. The annual fertilizer sales is as-~.
sumed to be $170,000.

Table XXIV shews two alternative models for percent cash. 1In Model
"4b, the least significant variable of Model 4a; account due period‘(Xl),
is deleted. This variable is correlated with the cash disceunt dummy
variable (X7) and the cash discount periled variable (X3) (r = ,38,

X1%7

T = ,39). Thus, elimination of X, changes the coefficlents and re-

X Xq 1 )

duces the level of significgnce for X3 and X7; The R” value 1s lower
and the s value higher for equation 4b compared to 4a. In Model 4c,
the note.dummy variable (X9) is replaced by the note.payment period
variable (X6). The coefficient for the note payment perioed indicates
that dealers with one menth lenger note payment perieds have an estima-
ted 1.0368 percent less in the percent of fertilizer sales for cash.
The coefficient is significant at the ,18 probability level and is con-
sistent with theoretical expectations, The coefficients for the other
variables in Model 4c are similar to these in Model 4a. However, the
R2 value is lower and the s value higher in Model 4c ceompared to Model
4a,

A plot of the residuals against.the predictiens for percent cash
using the selected equatien (Model 4a) suggests that the distributien
of errors does not have a censtant variance (heteroscedasticity). This
problem was also encountered with the percent note model. However,
based on a plet of the residuals, the problem is more severe with the
percent cash medel. Thus, the estimated partial regressioen coefficients
may be unbiased but de not have the least variance. However, the és—

sumptien of independent errors does not appear te be violated based on

the Durbin-Watsen d statistic for the model.
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A plot of the residuals against the observed percent cash shows
an upward sloping linear trend. The higher observed values for the
percent of sales for cash tend to be under predicted. This also sug=
gests that the regression equation estimates may be biased and indicates
why the R2 value for this equation is low (.1800). A part of 'this
error may be due to measurement or variable omission problems. The
dealers having a large percent of sales for cash likely have incentives
other than those specified as credit policy variables to encourage their
customers to pay on the date of purchase.  Also, if the dealer assumed
that all fertilizer sales pald in 20 days or less are.cash sales rather
than account sales, the large observed values may include a substantial

amount of measurement error.



FOOTNOTES

Methods (New York, 1963), pp. 106-108.

lJ. Johnston, Econometric

?An additional assumption that-the errors follew a nermal distri-

bution is required to make F or t tests to determine significance
levels.

3The data for the dependent variables are obtained from questions
B, and BSa of the questionnalre (see Appendix A)..

3

4The definitions of the credit-decision variables are. in Chapter
II, The observed values are obtained frem.the questionnaire received
from each dealer (see Appendix A).

5The average number of days for a crop harvest account due period
or finance charge perlod was estimated by determining the approximate
number of days from each fertilizer purchase moenth te the harvest month
for small grain and coetton in Oklahoma, This -number of days i1s weighted
by the proportien of the state's total dollar fertilizer sales sold in
each menth. These quantities are then summed ever each purchase month
in the year. Using this precedure, the account due period fer crop
harvest terms is quantified as approximately 180 days.

6J0hnst0n, p. 222,

7If'a dummy variable for company steres, say X 3 is added to a
regression equation that includes a b, term and var%ables for the other
two types of firms, X 12 X 2 then the estimation procedure breaks down
because the appropria%e‘ma rix is singular.

8Charles Sappington, "A Numerical Example of the Practical Use of.
Dummy Variables", Southern Journal of Agricultural Economics (December,
1970), pp. 197-201. | '

9N. R. Draper and H. Smith, Applied Regression Analysis (New York,
1966), p. 134.

10Three'linear functions are estimated if the two dummy variables,
X11 and X12’ are in the regression equation, one for each type of firm.

1lSappington, p. 201.

12an
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leeveral dummy variables to allew for beth intercept and slepe
changes were included in the preliminary analysis. All coefficients for
these variables were not significant at the .25 level when included in
the regression equations with other variables. Examples of such slepe-
change dummy variables arev(Xl ‘ X7), (Xl . XS)’ and (Xl . Xg).

13Draper, p. 169.

141p1d., p. 171.

131p1d., p. 115.

16A t-test for the null hypethesis H_:8., = 0'against the alterna-
tive H,:8. ¥ O with the appropriate degreés 6f freedem is used to deter-
0
mine the significance level.

17William C. Merrill and Karl A. Fox, Introduction to Econoemic
Statistics (New York, 1970), p. 396.- o

18The independent variable X, 1s the finance charge peried 1f the
dealer has a finance charge or th&:account due period if he has no fi-
nance charge, In the discussion of the results, the variable is re-
ferred te as the account due peried. -

19When X, and X, are in the equation together, the coefficients of
both variable§ are less significant than when only one variable is in-
cluded. This is likely caused by a high correlation between X2 and X7
(rz’7 = .,92).

20Jehnston‘,'p. 192,

21Gerhard Tintner, Econometrics (New Yerk, 1952), pp. 154-155.

22Johnsten, p. 149,

231pid., p. 150.

241444., p. 201.

25Merrill, p. 432.
26

Arthur S. Goldberger, Econometric Theory (New Yeork, 1964), p.
284, ' '

27However, the Durbin-Watson d statistic indicates that-errors are
randem and.are net ‘serially correlated.

28Draper, p. 90.

29Jehnsten, pp. 208-209.



CHAPTER' V

RECEIVALBES INVESTMENT COST AND BREAK-EVEN

SALES FOR ALTERNATIVE CREDIT POLICIES

Receivables Investment Cest

In Chapter II, the various cests incurred when the.dealer finances
his customers' purchases were discussed. A major cost'is the cost of
investing his funds in accounts or notes receivables. Using the sta-
tistical relationships between the credit policy variables and credit
performance variables developed in Chapter IV and the cost equatioen
illustrated in Chapter II (equation 2-12), the investment cost per dol-
lar of fertilizer sales can be estimated for alternative credit arrange-
ments: These calculations will provide estimates of the pessible
changes in cest which will eccur when the dealer changes a credit deci-
sion variable in his credit policy. The other costs.associated with
sales financing (administrative costs, cash discounts, collection costs

and bad debts) are not. estimated here, but should not be ignored.

Specification of Alternative Credit Arrangements.

The investment cest per dollar of sales is calculated for (1) these
dealers having enly open-account credit instruments and (2) those deal-
ers having both open-account and promissery-note instruments. Table XXV
illustrates the specific values of the credit policy variables for which

the estimated receivables investment costs will be calculated.

1N
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TABLE XXV

SPECIFIED VALUES FOR THE CREDIT POLICY VARIABLES USED TO
CALCULATE THE RECEIVABLES INVESTMENT COSTS

Specified

Account Policy

Variables Unit Values
Account Due Perilod days 30, 60, 90, 180
Cash Discount Offered 0, 1
Cash Discount Period days 0, 10, 20, 30
Finance Charge Imposed 0,1
Finance Charge Rate percent/mo. .5, 1.0, 1.5

Note Policy | Specified

Variables Unit Values
Interest Rate. percent/yr. 0, 6, 8, 10, 12
Note ‘Payment Period months 4, 6, 8

The dealer's annual fertilizer sales is a significant independent
variable in the percent account equation. The investmént costs for
the alternative credit arrangements are first calculated assuming the
annual fertilizer sales is $170,000.%~The~ costs for .three selected
representative arrangement#rare then calculated.for dealers.-with $60,000
and $280,000 fertilizer sales.l

As discussed in Chapte;.II, the annual cost of capital rate for an.
individual dealer depends oﬂ:his alternative sources of funds and their
respective costs. - For the purposes of this analysis, the receivables

investment .cost is first calculated using an .8 percent coest.of capital
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rate. The costs are also calculated for three selected representative
arrangements with a 6 and 10 percent rate. These rates may represent
the interest rate for borrowing funds from a lender, the rate of return

on an alternative investment or some weighted combination of the two.

Open Account Policiles

The cost per dollar of fertilizer sales for having funds invested
in accounts receivable depends on the dealer's cost of capital rate and
his average annual investment in accounts receivable per dollar of

fertilizer sales. Thus,

*a Ma
R T (-1)
where:
Ia = the accounts receivable investment cost per dollar

of fertilizer sales,
® = the annual cost of capital rate,
x. = the percent of fertilizer sales on.account, and

M = the average collection peried on accounts receivable.

Using equation (5~1) and the predictions fer the percent of sales on ac-
counts (xa) and the average collection period (Ma) provided by the
selected regression equations, the accounts receivable investment cost
can be calculated for alternative account policies.2

Table XXVI shows the predicted average collectien periods for the
specified account policies that do not include a finance charge, using
equation (4-4) of Chapter IV, the predicted average collection
period. for dealers with 30-day account.due periods and not offering a

cash discount is 86.75 days. 1If the dealer were to offer a 180-day
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account due period, the estimated average collection period is longer.
(195.2 days). However, for a.dealer who offers a cash discount, the
estimated average collection period 1s 28.46 days shorter for all ac-
count due periods, compared to the policy when no cash discount is

offered.

TABLE XXVI

ESTIMATED AVERAGE COLLECTION PERIOD ON ACCOUNTS RECEIVABLE
FOR SELECTED ACCOUNT POLICIES (NO FINANCE CHARGE)

Ne Cash

Account Due Period Cash Discount
Discount Offered

(days) - ~ (days)

30 days 86.75 58.29

60 days 108.44 79.98

90 days 130.13 101.67

180 days 195.20 166.74

Table XXVII summarizes the effect of alternative finance charge
rateé upon.the estimated average collection period for dealers who
impose finance charges. For example, a dealer having a 30-day account"
due period, no cash discount, and a .5 percent finance charge per month
has -an estimated average collection period of 135.71 days. However, if
the dealer charges 1.0 percent per month, the estimated average collec-

tion period decreases to 106.25 days. For each finance-charge period
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specified, only if the dealer imposes a 1.5 percent ‘per month finance
charge rate is the estimated average collection period shorter than the
estimated average collection period for a dealer not imposing a finance
charge (see Table XXVI). The shortest average collection period shown,
for the account policies 1s 48.32 days which results from a 30-day
finance charge period combined with a cash discount and 1.5 percent
finance charge rate. The longest (244,16 days) results from.a 180-day
(crop harvest) finance charge period, no cash discount and a .5 percent

per month (6 percent per year) finance charge rate,

TABLE XXVII

ESTIMATED AVERAGE COLLECTION PERIOD ON ACCOUNTS REGCEIVABLE FOR
SELECTED ACCOUNT POLICIES (WITH FINANCE CHARGE)

No Cash

Finance Sh;rie Period Cash Discount
and Rate Discount Offered
(days) ' (days)
30 days
5% 135.71 107.25
1.0% 106.25 77.79
1.5% 76.78 48.32 -
60 days
.57 157.40 128.94
1.0% 127.94 99.48
1.5% 98.47 70.01
90 days
.57 179.09 150.63
1.0% 149.63 121.17
1.5% 120.16 91.70
180 days
« 3% 244,16 215.70
1.0% 214,70 186.24 .

1.5% 185,23 156.77
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The dealers with only account .pelicies (no notes offered) have.
sales for cash and on accounts.3 Since. the proceeds for cash sales are-
not tied up in receivables, the cash sales are not included when calcu-
lating the investment cost. However, both the percent of sales for cash
and on account are estimated using the selected regression equations
(equations 4-5 and 4-7, Chapter IV) and summarized in Table XXVIII.4
The dealers offering shorter account due periods have a smaller esti-
mated percent of sales on accounts-and a larger percent of sales for
cash than dealers with longer account due.periods. For dealers without
cash discounts, the estimated percent of sales on accounts increases
from 68.87 percent for 30-day account due perlods to 78.42 percent. for
180~day account due.periods. The percent of sales for cash decreases
from 29.95 percent for 30-day account due. periods te 21,81 percent for
180-day account due periods. The percent of sales for cash and on ac-.
count for dealers with cash discounts depends on the length of the cash
discount period in addition te the length of the account due perioed.
For policies which include cash discounts, the smallest estimated per-
cent of sales on account (52.93) and the largest estimated percent of
sales for cash (46.57) result frem a 30~day account due peried with a
cash discount.offered for payments made on.the purchase date (cash
payments). The largest estimated percént of sales on account (77.62)
and the smallest percent of sales for cash (22.36) result from a 180-
day account due period with.a cash discount for payments within 30 days
after the purchase date. Since the finance charge independent vari-
ables were not significant at the .20 probability level in these. re-
gression equations, the predicted percent of sales on account and for

cash do not change given alternative finance.charge rates.
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TABLE XXVIII

ESTIMATED PERCENT OF FERTILIZER SALES FOR CASH AND ON ACCOUNTS
FOR SELECTED ACCOUNT POLICIES, $170,000 FERTILIZER SALES

Finance Charge Period No Cash Discount Period

or Account Due Cash | Purchase 10 70 - 30
Period Discount
" ‘ Date Days _ Dazs pays
(% of Fertilizer Sales)
30 days .
Account 68.87 52.93 57.97 63.02 68.07
Cash 29.95 46.57 41,22 35.86 30.51
60 days
Account 70.78 54,84 59.89 64.93 69.98
Cash 28.33 44,94 39,59 34.23 28.88
90 days
"Account 72.69 56.75 61.80 66.84 71.89
Cash 26.70 43.31 37.96 32.60 27.25
180 days
Account 78.42 62.48 67.53 72.58 77.62
Cash 21.81 38.43 33.07 27.72 22,36

The estimated accounts recelvable investment cost per dollar of
fertilizer sales are shown in Table XXIX for account policies which do
not include; a finance charge and in Table XXX for those that have a
finance charge. The policies which contribute to the lowest average
collection period and the.smallest percent of sales on account produce
the smallest accounts receivable investment cost. Assuming an.8 percent.
cost of capital rate, the dealers not imposing a finance charge (Table-
XXIX), have estimated investment costs per dollar of fertilizer sales
ranging fromalow of .68 cents (30-day account due period and a cash

discount for payments made on the purchase date) to a high of 3.36



TABLE XXIX

ESTIMATED ACCOUNIS RECEIVABLE INVESTMENT COST PER DOLLAR OF FERTILIZER SALES
FOR SELECTED ACCOUNT POLICIES (NO FINANCE CHARGE) $170,000
FERTILIZER SALES, EIGHT PERCENT COST OF CAPITAL RATE

No Cash Disceount Peried

Account Due Period Digi::nt Purchase 1o - 20 - ~30
Date Days Days Davs

(cents per dellar of fertilizer sales)

30 days 1.31 .68 74 .80 .87
60 days 1.68 .96 1.05 1.14 1.23
90 days 2.07 1.26 1.38 1.49 1.60

180 days 3.36 2.28 2.47 2.65 2.84

6€T



ESTIMATED ACCOUNTS RECEIVABLE INVESTMENT COST PER DOLLAR

TABLE XXX

OF FERTILIZER SALES FOR SELECTED ACCOUNT POLICIES
(WITH FINANCE CHARGE) $170,000 FERTILIZER SALES,

EIGHT PERCENT COST OF CAPITAL RATE

140

Finance Charge Period

No Cash Discount Period
and Finance Cash ' » :
Charge Rate Discount Pu;chase 10 20 30
: Date . Days Days Days
' ' " (cents per dollar of
fertilizer sales)
30 day period
52 ' 2,05 1.24 1.36 1.48 1.60
1.0% 1.60 .91 1.00 1.09 1.18
llSZ’ 1-16 051 061 567 172
60 day period
57 ' 2.44 1.55 1.69 1.84 1.98
1.0% 1.98 1.20 1.31 1.42 1.53
1.5% 1,53 84 092 1,00 1.07
90 day period
57 ‘ 2.85 1.87 2,04 2,21 2,37
1.0% - 2,38 1.51 l.64 1.78 1.91
1.5% 1.91 1.14 1.24 1.34 1.44
180 day period
.57 ” ) 4.20 2,95 3.19 3.43 3.67
1.0% 3.69 2.55 2.76 2,96 3.17
1.5% 3.18 2.15 2.32 2.49 2.67
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cents (180-day account due period with no cash discount offered). For -
dealers imposing a finance charge (Table XXX), the coest per dollar of
fertilizer sales range from, .51 cents (30-day account due period, cash
discount . offered for payments on.the purchase date and a 1.5 percent

per month finance charge rate) to 4.20 cents (180-day account due period,
no cash discount, and a. .5 percent finance charge rate per month). The
costs expressed in cents per dollar of fertilizer sales may seem small.
However, when expressed as the total investment cost.for a dealer with
$170,000 fertilizer sales, investment costs are quite large and exhibit
a considerable amount of variatlon among the alternative account poli-
cles, For example, a dealer with an investment cost per dollar of fer-
tilizer sales equal to 4.20 cents would incur interest or opportunity
costs on the accounts receivable investment equal to approximately $7140-
per year.. The average annual investment in accounts receivables weould
ba approximately $89,250 (7140/.08). In contrast, the least cost credit
policy with a .51 cent per dollar of fertilizer sales investment cost.
would result in an annual interest cost of only $867 and an average in-
vestment ‘in receivables of $10,838.

The dealer's cost .of capital rate is an impertant - -factor in the
investment cost function. Table XXXI summarizes the effect of alter-
native cost ‘of -capital rates on the cost per dellar of fertilizer sales
and ‘the total accounts receivable investment coest for three alternative
account arrangements. The size of the investment is not .affected by
the cost of capital rate:. Assuming $170,000 fertilizer sales and an
eight percent cost of capital rate, the cost.per dollar of fertilizer
sales is approximately 1.16 cents 1f a dealer offers a 30-day finance

charge period, imposes a 1.5 percent per month finance charge, and



TABLE XXXI

ESTIMATED ACCOUNTS RECEIVABLE INVESTMENT COST PER DOLLAR OF FERTILIZER SALES,
TOTAL ANNUAL COST, AND AVERAGE ANNUAL INVESTMENT FOR .SELECTED
ACCOUNT POLICIES, FERTILIZER SALES AND COST OF CAPITAL RATES

P L Bl - - - N : a "~ o o
Fertilizer Sales T — — Arrangeﬁgntswkf__“ — - 73
2Zdigzit33§é Cost/$7 Total Average:" c ;/S Total "'Averége v o t/é Total Average
“‘P' __Cost Investment oSt/ Cost.,  Investment s Cost Investment
' ¢ $ 8 ¢ $ $ ¢ $ $
$60,000
6% .7858 471 7,858 .9983 599 9,990 1.8078 1,085 18,078
8% 1.0478 629 7,858 1.3317 799 9,990 2.4104 1,446 18,078
10% 1.3098 786 . 7,858 1.6650 999 9,990 3.0130 1,808 18,078
$170,000
6% .8693 1,478 24,631 1.1307 1,922 32,028 1.9888 3,381 56,355
8% 1.1591 1,970 24,631 1.5071 2,562 32,028 2.6518 4,508 56,355
10% 1.4489 2,463 24,631 1.8841 3,203 32,028 3.3147 5,635 56,355
$280,000
6% .9528 2,668 44,465 1.2625 3,535 58,912 2.1702 6,077 101,276
8% 1.2704 3,557 44,465 1.6832 4,713 58,912 2.8936 8,102 101,276
10% 1.5880 4,447 44,465 2.1039 5,891 58,912 3.6170 10,128 101,276

aArrangements: #1 - 30-day finance charge period, 1.5% finance charge rate, no cash discount, #2 -
90~day finance charge period, 1.0% finance charge rate, cash discount peried is purchase date, and #3 -
180-day account due period, cash discount period is 20 days, no finance charge.

ARt
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offers no cash disceunt. This account policy (arrangement #1) results
in an average annual investment of $24,631 and a total investment cost
per year .of $1,970. However, if the dealer has a 10 percent opportunity
cost rate, the cost per dellar of sales is 1l.45 cents and the total cost.
is $2,463 per year. The estimated investment cost per dollar of sales
for the same account policy is enly .87 cents 1if the dealer's cost of -
capital rate is 6 percent per year resulting in.a tetal annual invest-
ment cost of $1,478.

The effects of a lower or higher cost.ef capital rate upon the
receivables investment cost for other account policies are.similar. In-
general, for a given policy, the change in the cost of capital rate from.
8 percent to 6 percent or 10 percent results in-'a 25 percent decrease or
increase in the cost estimates. For example, the investment cost per
dollar of sales for a 90-day account due period, a one percent finance
charge rate and a cash discount for payments made on the-purchase date
(arrangement #2) is 1.13, 1.51, and 1.88 cents for 6, 8, and 10 percent
cost of capital rates, respectively.  The annual accounts receivable
investment cost also increases as the cost of capital rate increases.

An account policy (arrangement #3) with more liberal payment terms (180-
day account due peried, no finance charge, and a cash discount for pay-
ments made in 20 days) results in a larger estimated average annual
investment and a higher annual investment cost fer each specified annual
interest rate than the other two pelicies (see Table XXXI, $170,000
sales).

Since the level of fertilizer sales was a significant variable
(with a positive coefficient) in e*glaining the percent of sales on

account, the average annual investment in receivables and. the cest per
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dollar of fertilizer sales is smaller for dealers with fertilizer sales
less than $170,000 and larger for dealers with annual fertilizer sales
greater than $170,000, for a given.account policy. The effect of the
dealers' size measured by the annual fertilizer sales upon-the invest-
ment ‘and investment cost 1s also shown in Table XXXI. Assuming an.8
percent cost of capital rate, a dealer with $60,000 annual sales offer-
ing account arrangement #1 has a cost .per dollar of fertilizer sales of
1.05 cents compared to 1.16 cents for a dealer with $170,000 sales. The
difference in the cost per dollar of fertilizer sales is small (.11
cents), but the average investment ($7,858) and the total annual cost
($629) for the dealer with only $60,000 sales is much smaller than the.
$24,631 investment and the $1,970 cost for a $170,000 sales dealer. In.
contrast, a large dealer with $280,000 fertilizer sales has a 1.27 cent
investment cost per dollar of sales, a $44,465 average annual investment
and a $3,557 total investment cost (assuming an 8 percent cost of capi-
tal rate). For arrangement #l1, a $110,000 change in the sales level
changes the investment cest per dollar by approximately 9.6 percent for
any given cost of capital rate.” For arrangements #2 and #3, the cost
per dollar of fertilizer sales changes by approximately 11.65 percent
and 9.1 percent, respectively, given a $110,000 change in the sales

level.

Accoqgt-Nete Policies

If a dealer finances his sales with both open-accounts and promis-
sory-notes, he has funds tied up in accounts and notes receivable.
The cost per dollar of fertilizer sales will likely be different for

the investment in accounts receivable than for investments in notes
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receivable., Also, 1f note arrangements are.available, the accounts
receivable investment and investment cost will probably be lower than
1f note finaneing 18 not offered. The combined receivables investment
cost per -dollar of sales will probably be different for account-note
financing than for enly account finencing.

The total receivables investment cest per dollar of fertilizer

sales is the sum of the accounts and notes receivables investment costs.

Thus,
*a Ma *n Mﬁ
I=2%70 365 ¥ %700 12 (5-2)
where:

I = the average.recelvables investment cest per dollar
of fertilizer sales,

¢ =.the annual cest of capital rate,
x_ = .the percent of fertilizer sales on accounts,
M = the average collection period on accounts (days),
x_ = the percent of fertilizer sales on notes, and

Mn = the note payment period (months).

Using the estimated regression equations shown in.Chapter IV (4-4, 4-5,
and 4-6), and the.cost equation (5-2), the investment costs for both
accounts and notes receivable assuming alternative account . and note
policies will be calculated. The results can be compared to those for
only account financing.

The  estimated average collection period on accounts receivable is
20.75 days shorter for policies which include note financing compared
te the collection periods for the same account policies which do not-

include note financing (refer to Tables XLII and XLIII in Appendix B).
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For gfample, the estimated average collection period for an account-
note policy with a 30-day finance charge period, a cash discount, and a
1.5 percent finance charge rate is 27.57 days (Table XLIII) compared ta
48.32 days (Table XXVII) for the same.account policy without note fi-
nancing.

In addition, the estimated percent of sales en account is 16.12
percent smaller for account-note policies than fer the same account
policies without note financing offered. The percent of fertilizer
sales for cash is also smaller by 8.91 percent for policies with notes
compared to those without notes (refer te Table XLIV in Appendix B). For
example, an.account-note polié¢y with a 30-day account due period and
a cash discount for payments made in.10 days ‘results in an estimated
41,86 percent of sales on accounts and 32.30 percent for cash compared
to.57.77 and 41,22 percent, respectively, for the same policies without
note financing (refer to Table‘XXVIII).6

Using the estimates for the average account collection period and
the percent of fertilizer sales on account, the accounts receivable:
investment cost per dollar of fertilizer sales for alternative account
policies (assuming notes are available) can be calculated. The results
are summarized in Tables XXXII (account-note policies without finance
charges) and Table XXXIII (account-note.policies with finance charges).
The estimated accounts receivable investment cost per dollar of ferti-
lizer sales 1s smaller for each alternative account policy when nete.
financing is available compared te the costs when note financing is not.
offered. (Compare costs in Tables XXXII and XXXIII to costs in Tables
XXIX and XXX). The accounts receivable investment cest for account-note.

financing dees not include the cost of funds which are invested in notes
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receivable. - The accounts receivable investmeént costs per dollar of
fertilizer sales when note.financing is available range from .22 cents
for a 30-day account -due period, a cash discount for payments on the
purchase date and a finance charge rate of 1.5 percent per month to
3.05 cents for a 180—day account due period, no cash discount and a

.5 percent,finance charge rate per month (Table XXXIII).

TABLE XXXTII

ESTIMATED ACCOUNTS RECEIVABLE INVESTMENT COST PER DOLLAR OF
FERTILIZER SALES FOR SELECTED ACCOUNT-NOTE: POLICIES
(NO FINANCE CHARGE) $170,000 FERTILIZER SALES,
EIGHT PERCENT COST OF CAPITAL RATE

No Cash Discount Period

Account Due Periloed Qash Purchase 10 . 70 T
Discount
. Date Days Days Days

(cents per dollar of
fertilizer sales)

30 days - .76 .30 34 .39 .43
60 days 1.05 .50 .57 «63 .70

180 days 2.38 1.48 1.65 1.81 1.97

Next, using the selected regression equation (equation 4-6, Chapter
IV), the percent of fertilizer sales on notes can be estimated for al-
ternative note payment periods and note interest rate charges. A

summary of these estimates is shown in Table XXXIV. 1If the .note. payment .
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TABLE XXXIII

ESTIMATED ACCOUNTS RECEIVABLE INVESTMENT COST PER DOLLAR OF
FERTILIZER SALES FOR SELECTED ACCOUNT-NOTE POLICIES
(WITH FINANCE CHARGE) $170,000 FERTILIZER SALES,

EIGHT PERCENT COST OF CAPITAL RATE

Finance Charge Period No Cash Discount Perioed
and Finance Cash Purchase 10 30 30
Charge Rate Discount
_ Date Days Days Days

(cents per dollar of .
fertilizer sales)

5% 1.33 .70 .79 .89 .98
1.0% .98 .32 37 4l 46
1.5% .65 .22 .25 .28 .31

60 day peried

5% 1.64 .92 1.04 1.16 1.28
1.0% 1.28 .67 .75 .84 .93
1.5% .93 42 47 .53 .58

90 day peried

S7% ‘ 1.96 1.16 1.30 l.44 1.59
1.0% 1.60 .89 1.01 1.12 1.23
1.5% 1.23 .63 . 71 .79 .87

180 day peried

5% 3.05 1.98 2.20 2.41 2.63

1.0% 2.65 1.68 1.86 2.05 2.23

1.5% 2.25 1.38 1.53 1.68 1.83




TABLE XXXIV

ESTIMATED - PERCENT OF FERTILIZER SALES ON NOTES
FOR SELECTED NOTE POLICIES

Note Payment Period

Annual Interest Rate Charged

0%

6% 8% 10%

12%

4 months

6 months

8 months

41.94
49,88

57.82

 (percent of fertilizer éales)

22,48 16.00 9.51
30.42 23.94 17.46
38.37 31.88 25.40

3.03

10.96

18.91

6%1
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period ig 6 months and the note interest rate is 8 percent,; the esti-
mated percent of salesg én notes 1s 23.94 percent.7 The percent of sales
on.notes for interest rates less than 8 percent and note. payment periods
greater than 6 months 1s greater than 24 percent. For interest rates
greater than 8 percent and note payment periods less than 6 months, the
percent of sales on notes is le;s than 24 percent.. The sum of tle
estimated percent ,of sales on notes, on accounts, and for cash should
be approximately 100 percent. The estimated percent of sales for cash
plus the estimated percent of sales on accounts for the alternative
account-note.policies range from 73.54 to 75.84 percent (see Table XLIV,
Appendix B). If the note policy is an 8 percent interest rate and a 6
month note payment period, the sum of estimated percent of sales on.
accounts, on notes and for cash is approximately 98 percent for all al-
ternative account policies. For all other specified note policles this
sum deviates from 100 percent by a larger amgunt, Table XLV in Appendix
B summarizes the sums of the estimated percent of sales on.accounts,
on notes and for cash for several account-note,policies. The sums range
from 76.82 percent to 133.66 percent. A possible explanatioen for these
wide deviations frem 100 percent is that none of the acceunt policy
variables which were statistically significant in the percent note
. regression equation were significant in the percent .account or percent .
cash regression equations. Thus, a -predicted increase in the: percent
of sales on.notes due to a change in a note policy variable is not off-
set by a change in the predicted percent cash or percent account.

The estimated notes receivable investment .cost per dellar of fer-
tilizer sales can be calculated by taking the product .of the annual cost

of capital rate (), the proportion of sales on notes (percent notes/
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100 percent) and the average proportion of the year notes are out-
standing (note payment.period/12 months). As shown in Table XXXV, the
notes receivable Investment cost increases as the note payment.peried
increases or as the note interest ‘rate decreases. Assuming the dealers
cost of capital rate i1s 8 percent; the costs range from .08 cents per
dollar of fertilizer sales (a.l2 percent annual interest rate and a 4
month note payment peried) to 3.08 cents per dollar of fertilizer sales
(a zero rate of interest and an 8 month nete payment period). For the
average note policy (6 month note :payment period and an 8 percent in-
terest rate), the cost per dollar of fertilizer sales is nearly one

cent (.96 cents).

TABLE XXXV

ESTIMATED NOTES ‘RECEIVABLES INVESTMENT COST PER DOLLAR OF
FERTILIZER SALES FOR SELECTED NOTE POLICIES,
"EIGHT PERCENT COST OF CAPITAL RATE

Annual Interest Rate Charged

Note Payment . Perioed e -
0% 6% 8% 10% 127

(cents per-dollar of .sales)

4 months 1.12 .60 .43 .25 .08
6 months 2.00 1.22 .96 .70 44

8 months 3.08 2,04 1.70 1.35 1.01
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The estimated combined receivables investment cost (for both notes
and accounts) per dollar of fertilizer sales for alternative account-
note policies is estimated by adding the estimated note receivable in-
vestment cost . .(Table XXXV) to the estimated accounts receivable invest—
ment ‘cost ' (Table XXXII or XXXIII), The receivables investment costs-
are calculated assuming a 6 month note. payment period and an 8 percent
annual note interest rate. The costs. feor the alternative account poli-
cies are summarized in Tables XXXVI and XXXVII. As shewn in Table XXXVI
the estimated combined receivables investment costs per dollar of ferti-
lizer sales for policies without finance charges on accounts range from
1.26 cents (30-day aécount due period and cash discount for payments on
‘the purchase date) to 3.34 cents (180-day acceunt due period and no cash.
discount). These cost estimates assume that the dealer's annual sales
is $170,000 and his cost .ef capital rate is 8 percent. These costs can
be compared to the cost. for policies that do net include note financing
(Table XXIX). If the dealer's account.due periéd ig 30, 60 or 90 days,
the receivables investment cest .per dellar of fertilizer sales is
smaller for policies with only accounts than-for policies with both
accounts and netes. Also, if the account due period is 180-days and a
cash discount .is offered, the receivables investment cost per dellar of
fertilizer sales is smaller for the pelicies with only accounts. If
note policies with note payment perieds different thapn 6 months er annu-
al interest rates other than 8 percent are considered, the comparison of
account-nete,policy cests with account ‘policy costs would yleld differ-
ent results. The:total receivables investment costs fer eother note
policies are ' not calculated since the sum of.the percent of sales on

accounts, on netes, and for cash deviates considerably from 100 percent.
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TABLE XXXVI

ESTIMATED COMBINED RECEIVABLE INVESTMENT COST (NOTES AND ACCOUNTS)
PER DOLLAR OF FERTILIZER SALES FOR SELECTED ACCOUNT-NOTE
POLICIES (NO FINANCE CHARGE) $170,000 FERTILIZER
SALES, EIGHT PERCENT COST OF CAPITAL RATE®

No Cash Discount Period
Account Due Perilod Digiiﬂnt Purchase. 10 25 30
' Date Days Days Days

" (cents per dollar of .
fertilizer sales)

30 days 1.72 1.26 1.30 1.35 1.39
60 days 2,01 1.46 1.53 1.59 1.66
90 days 2.32 1.68 1.77 1.86 1.95

180 days 3.34 2.44 2.61 2.77 2.93

%Note Policy: Payment period is 6 months and annual interest rate
is 8 percent.

As shown in Table XXXVII, the total receivables investment cost
per dollar of fertilizer sales (accounts and notes) for dealers impes-
ing an account finance charge range from 1.18 cents (30-day account due
period, cash discount.for payments on the . purchase date and a 1.5 per-=
cent finance charge rate) to 4.0l cents (180-day account due period, no
cash discount, .5 percent finance charge rate). For dealers with fi-
nance charges, the estimated receivables cost for 30, 60 or 90 day
finance charge perieds is 1ewer‘for policies with only accounts (Table
XXX) than for the account-note policies. Also, if the acceunt -due
period is 180 days, the finance charge rate is one percent or higher

and a cash discount is offered, the cost estimates are lower for account
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TABLE XXXVII

ESTIMATED COMBINED RECEIVABLE INVESTMENT COST (NOTES AND ACCOUNTS)
PER DOLLAR OF FERTILIZER SALES FOR SELECTED ACCOUNT-NOTE -
POLICIES (WITH FINANCE CHARGE), $170,000 FERTILIZER
SALES, EIGHT ‘PERCENT COST OF CAPITAL RATE?

Finance:Charge Period No Cash Discount Perioed
Charge Tate Discount ~ PUrchase 10 20 30
8 i _ _ Date Days Days Days -

" (cents per dollar of
fertilizer sales)

30, days
5% 2.29 1.66 1.75 1.85 1.94
1.0% 1.9 1.28 1.33 1.37 1.42
1.5% 1l.61 1.18 1.2 1.24 1.27
60 days
5% 2.60 1.88 2.00 2.12 2.24
1.0% 2.24 1.63 1.71 1.80 1.89
1.5% 1.89 1.38 1.43 1.49 1.54
90 days
5% 2.92 2.12 2.36 2.40 2.55
1.0% 2.56 1,85 1.98 2,08 2,19
1.5% 2.19 1.59 1.67 1.75 1.83
180 days
.5% 4.01 2.94 3.16 3.37 3.59
1.0% 3.61 2.64 2.82 3.01 3.19
1.5% 3.21 2.34 2.49 2.64 2.79

aNote‘Pelicy:_ Payment period is 6 months and annual interest rate
is 8 percent.
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poelicies than for account-note policies. For dealers with .5 percent
finance charge rates or with 1.0 percent flnance charge rates and ne
cash discount, the account-note policy results in.a slightly lower -cost
per dollar of sales than a policy with enly accounts.  Alse, if the.
cost .for a.note pelicy with a note payment period shorter than 6 wonths
or an interest rate greater than 8 pércent could be accurately esti-
mated, the receivables investment cost per.dellar of fertilizer sales
may be.less for account-nete financing than for financing with only

accounts.

Impact of -a Change in Credit

Policy on Sales

The receivables investment cost analysis indicates that there are
substantial differences in the investment 'cost per dollar of fertili-
Zer sales among alternative credit arrangements. If other credit cests-
are added to .the investment cests, the differences are.likely to be:
even greater.  This suggests that dealers who have high cost. credit
arrangements could likely achieve substantial savings:'if they would
change to a low coest credit arrangement. For example, suppose a dealer
offers a crop harvest ‘finance charge period and imposes a one percent
finance charge rate after 180 days. No note'financing or cash dis-
counts are offered. Assuming the dealer's fertilizer sales is $170,000
and his cost of :capital rate is 8 percent, the estimated acceunts re-
ceivable investment cost ‘per dollar of fertilizer sales for this policy
is 3.69 cents (see Table XXX). If the dealer could change to a 30-day
finance charge period, his estimated cost'per dollar of fertilizer

sales would be only 1.60 cents. Provided the level of fertilizer sales
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is constant at $170,000 and other costs do not change, the dealer.
would achieve a cost savings or additional profit of 2.09 cents per
dollar of fertilizer sales.:

However, the determinatien-of whether or net.a change in the credit-
policy is desirable depends on the impact of that change on sales and
profits as well as on credit costs. A less lenient credit pelicy (a
shorter account due perioed, higher finance charge, etc.) will likely
result in lower credit cests, but unless the dealer's competitors also
adopt shorter terms, the dealer may lose a part of his market share of

sales.

Break-Even Analysis

A break-even analysis can be used to determine the break-even level
of fertilizer sales needed to maintain constant firm profit when a
dealer makes a change in his credit policy. This break-even sales
level can then be compared te his estimates of the reduction in sales
that would result from the credit policy change. The break-even level
of sales that will result in the same.firm prefit is calculated by the

following formula:

sy =1 D ,. (5-3)
1+ (Il'— 12) + (Vl\_ V2)
where:
Sb = the break-even sales with the new credit policy
(%),
Si = the-initial sales with the present credit policy
($),
I = the initdial profit margin per .dollar of sales

after deducting all cests including I. and Vl (%),

1
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I, = the estimated receivables investment coest per.
dollar of fertilizer sales for the present credit

policy ($),

I, = the'estimated receivables investment cost per
dollar of fertilizer sales for the new credit'’

policy ($),

V, = other variable costs (proeduction, marketing and
credit) per dollar of sales for the present credit
pelicy ($), and

V, = other variable costs (preductien; marketing, and
credit) per dollar of sales for the new credit
policy ($).

The values for Si’ I, Il and Vl are assumed to be known by the
dealer. For account policies the receivable investment cost.for the
new policy (Iz) is a function of the estimated percent of sales on ac-~
counts, the estimated average collection peried on account sales and
the dealer's cost of capital rate. Thus,

x7 .06018 M
a a

oL b ,
I, %756 * Too0 - 100| |365

(5-4)

where:

¢ = the dealer's annual cost.of capital rate
(decimal),

x; = the estimated percent of sales on accounts ex-
cluding the effect iof the level of fertilizer
sales for the new credit policy,

.06018 the coefficient for the level of fertilizer

b sales (in the percent account regression equa-
tion) times the break-even level of fertilizer
sales, and

Ma = the estimated average collectien period for the

new credit policy. (days).

rThe estimated change in the dealer's receivables .investment cost ‘asso-
ciated with a change in his credit pelicy is,Il - Iz. The change in
other variable costs due to a change in his credit pelicy is.Vl - V2'

The impact of a change in.the credit decision variables upon.other



158

credit costs or upon. the variable production and marketing cost is not
empirically estimated here. However, these possible cost changes
should net be ignored when evaluating a change in credit policy.

The regression equations are used to estimate;Ma.and x; for the
new account policy. Then equation (5-4) is substituted for 12 in the
break-even sales equation (equation 5-3). The break-even sales (Sb)
needed to maintain the same firm profit given a change in the account
policy is determined by solving equation (5-3) using the quadratic
formula., The break-even sales level could also be determined for ac-
count—note policies by substituting the receivables investment cost

for both accounts and notes for 12 in equation (5-3).

Application of the Break-Even Analysis

For illustrative purpeses the break-even analysis will be applied
to situations in which the'dealer changes to a lower cost.account policy.
Assume that the dealer's initial level of fertilizer sales (Si) is
$170,000 and his present profit margin (II) is five cents on each dollar
of sales. Thus, the dealer's annual profit on fertilizer sales is
$8,500. Also, assume that other variable costs per dollar of sales
do not change given a change to a lower cost credit pelicy (V1 - V2 -
0). 1If the dealer presently offers his customers a 180-day account due
period, no cash discount, and imposes a 1.0 percent finance charge on
accounts unpaid after 180 days, his average collection period would be
approximately 215 days and 78 percent of his sales would be on accounts
(see Tables XXVII and XXVIII). Assuming the dealer's cost of capital
rate is 8 percent, the receivables investment cost per dollar of ferti-

lizer sales for this policy is estimated to be 3.69 cents (Table~XXX).8
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The break-even levels of sales and the sales reductions,thatjcould‘
occur and still maintain constant total net profit if the dealer short-
ens his account due perled to 90, 60 or 30 days are shown in Table
XXXVIII.

By changing his credit policy to a 90-day account due period, the
dealer's estimated receivables investment cost per dellar of sales de-
creases from 3.69 cents to 2.3l cents., Assuming other costs do not.
change; the dealer's annual sales could decrease from $170,000 to
approximately $132,927 (a $37,073 decrease) and his net profit would
remain at $8,500.91 Due to the decline in the investment cost per
dollar of sales, the dealer's profit margin would be increased from 5
to 6.38 cents (5 +.3.69 - 2.31) per dollar of sales. If the dealer
estimates that changing te a 90-day account due period would result in
less than a $37,073 decline in sales, then the change would increase:
his annual net profit. However, if he expects sales to fall more.than
$37,073, profit would decrease by changing policies. If the dealer were
to change from the 180-day account ‘due period to 60~day or 30-day terms,
the receivables investment cost'per dollar of sales would be even lower
than for the 90-day terms. Given these lower cests, sales could f&ll
by $44,659 for a change to a 60-day period and by $51,136 for a change
to a 30-day peried.

Table XXXIX illustrates the break-even sales which could occur
given increases in.the finance charge rate. Suppose.the dealer's
initial credit terms are a 30-day account ‘due period with a .5 percent
per month finance charge rate after 30 days: For a change in the -
account policy to a one percent per month finance charge rate, the

estimated accounts recelvables investment cost per dellar of salesg



TABLE XXXVIII

ESTIMATED AVERAGE COLLECTION PERIOD, PERCENT OF SALES ON ACCOUNTS, INVESTMENT

COST PER DOLLAR OF SALES, BREAK-EVEN SALES-AND  SALES- REDUCTION

FOR CHANGES IN THE LENGTH.OF THE ACCOUNT DUE PERIOD?

Account Pelicy

Average
Collection
Period

Investment
Cost per )

Dollar Sales
of Sales

Percent of
Sdales on
Accounts .

Break—even

Sales

Reduction

Initial Policy

180-Day Account
Due Peéeriod, 1%
Finance Charge.
Rate

New Policy

90-Day Account -
Due Peried, 1%
Finance Charge
Rate

60-Day Account
Due Period, 1%
Finance Charge
Rate

30-Day Account
Due Peried, 1%
Finance Charge
Rate

' (days)

214.70

149.63

127.94

106.25

¢ N () - (®

78.42 3.69 -

70.46 2.31 132,927

68.09 1.91 125,341

65.79 1.53 118,864

($)

37,073

44,659

51,136

8The initial fertilizer sales level is $170,000, the initial profit margin is 5 cents

per dollar of sales and the annual cest of capital rate.is 8 percent.

09T



ESTIMATED AVERAGE COLLECTION PERIOD, PERCENT OF SALES ON ACCOUNTS,

TABLE XXXIX

INVESTMENT COST PER DOLLAR OF -SALES, BREAK-EVEN SALES  AND
SALES REDUCTION FOR CHANGES IN THE FINANCE CHARGE RATE2

Investment

Average Percent of c Break- Sal
Account Policy Collection Sales on ost per reax-even a‘es
Period Accounts Dollar Sales Reduction
of Sales i
(days) (%) B ) ($)
Initial Policy
30=Day Account
Due Period, .5% -
Finance Charge
Rate 135.71 68.87 2,05 - -
New Policy
30-Day Account
Due Period, 1%
Finance Charge
Rate 106.25 68.02 1.58 155,986 14,014
30-Day Account -
Due Period, 1.5%
Finance Charge
Rate 76.78 67.29 1.13 143,747 26,253

#The initial fertilizer sales

level is $170,000, the initial profit margin 1s 5 cents
per dollar of sales and the annual cost of capital rate is 8 percent.

T91
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would decline from 2,05 cents to 1.58 cents. The major part of this
change in cest is brought about by a decline in the estimated average
collection period from 136 to 106 days. Assuming other costs do not
change, the-dealer would not ‘have:a reduction in profit unless sales
decline to less than $155,986 (decline by $14,014)., If the dealer
changes his finance charge rate from .5 to 1.5 percent per month, sales
could fall to $143,747 without affecting his net :profit.

Next, consider the initial acceunt policy as.a 60-day account due
period and a 1.5 percent per month finance charge after 60 days. No
cash discount is offered with the-present poelicy. If the dealer were
to offer a cash discount for payments on the purchase date, the esti-
mated cost per dollar of sales for investing funds in accounts receiv-
able would decline from 1.53 cents to .82 cents (see Table XL). If no
other costs change; his sales could fall from $170,000 to $149,024 with-
out affecting profit. However, the revenue lost.from.cash discounts
granted to customers who pay on the -purchase date must alse be, consi-
dered., Suppese the cash discount=rate‘ia‘§ percent, As shown in Table
XL, if the cash discount.ls offered for payments on the purchase date,
53.58 percent '‘of the fertilizer sales will be on account. Thus, appro-
ximately 46.42 percent of the sales will be pald for in cash on: the pur-
chase,date,lo Therefore, for every dollar of sales, the dealer foregoes.
<93 cents (.02 x .4642) in cash discounts.: The investment cost.per
dollar of sales plus the revenue lost from the cash discounts per dollar
of sales 1s.1.75 cents (.93 + .82). For the above initial credit policy,
the change from not offering a cash discount to offering a cash'dis-
count would increase the credit cest per dollar of -sales whem both the

cash discount and the investment costs are considered. The results



TABLE XL

ESTIMATED AVERAGE:COLLECTION PERIOD, PERCENT OF SALES ON ACCOUNTS,
INVESTMENT COST PER DOLLAR OF- SALES; BREAK-EVEN SALES éND
SALES REDUCTION FOR CHANGES IN CASH DISCOUNT POLICIES

Average -
Collectieon
Peried

Account Policy .

Percent of
Sales on
Accounts

Investment
Cost ‘per

Dollar Sales
af Sades

Break-even.

Sales
Reduction

(days) -

Initial Policy
60-Day Account Due-
Period, 1.5% Fi-
nance . Charge Rate;
No Cash Discount

New Policy
60-Day Account Due
Period, 1.5% Fi-
nance Charge Rate,
Cash Discount for
Payments on Purchase
Date 70.01 .

60-Day Account:Due
Period, 1.5% -Finance
Charge Rate, Cash
Discount - for Payments

Within 30 Days 70.01

)

70.78

53.58

69.11

@) %)

1.53 -

.82 149,024

1.06 155,640

(8

20,976

14,360

8rhe initial fertilizer sales

level is $170,000, the initial profit margin ig 5 cents per
dollar of sales and the annual cost of capital rate is 8 percent..

€91
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would likely be different if other initial sales levels, profit mar-
- gins, of cost of capital rates are assumed.

Table XL also shows the change in the investment cost and the sales
reduction which could eccur for a change from not offering a cash dis-
count to offering a cash discount for payments made in 30 days. Since
a.longer cash discount ‘period increases the estimated percent of sales
on accounts, the investment cest savings and the .sales reduction are
less for a 30-day cash discount peried than for a cash discount for
payments made on the purchase -date:. These costs do not -include the
revenue lost when cash discounts are granted.

As indicated in. equation (5-3), the break-even sales reductions
that can occur for a given change in credit policy depends on the
dealer's initial preofit margin. Suppose a dealer presently offers a
180-day finance charge period and charges one percent per month on:
accounts not paid after 180 days. Table XLI illustrates the break-even
.sales for a change to a 90-day finance charge peried assuming three
altérnative initial profit margins--3, 5, ahd 7 cetts per dellar of .
sales. ' The sales reductien that can occur assuming a 3 cdent initial
profit margin.and a $170,000 initial sales level is $53,942 compared
to only $27,813 for a 7 cent profit margin. Thus, given the same
change in credit pelicy, dealers with small profit margins can sacri-
fice more sales and maintain constant profit than can dealers with
larger prefit margins.

The break-even analysis procedure could also be applied to changes
to a higher cost credit pelicy. The dealer could determine how much.
‘his sales would need to increase to cover the additional investment

cost per dollar of sales in.order to maintain constant prefit. However,
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since most dealers are concerned with reducing thelr credit costs,

changes to less lenient credit policies are not evaluated.

TABLE XLI

BREAK-EVEN SALES AND SALES REDUCTION FOR A CHANGE
FROM A 180-DAY TO A 90-DAY ACCOUNT DUE PERIOD
ASSUMING ALTERNATIVE PROFIT MARGINS?

Initial Prefit Break-even Sales
Margin Sales Reduction
(cents) - % ) ) (%)

3 116,058 53,942
5 133,927 37,073
7 142,187 27,813

#The initial and new pelicy include-a 1.0 percent finance
charge rate. The initial level of fertilizer sales is $170,000
and the annual cost of capital rate.is 8 percent.



FOOTNOTES

lThe mean fertilizer sales for the 89 dealers that offer financing
is approximately $170,000 and the standard deviation is-approximately
$110,000. .

2Recall that the regressilon equations estimated for the average
collection peried and the percent of sales on acceunts resulted in esti-
mates which under predicted the large observed values and over predicted
the small observed values. Thus, the resulting cost estimates may also
be biased in a similar fashion.

3The‘sales financed by the local bank are excluded. The percent of
sales for cash and on account should add to approximately 100 percent.

4For Table XXVIII, it is assumed that the dealer's annual fertili-.
zer sales is $170,000.

5Due‘to rounding, the cost 'per dellar for the alternative sales
levels may not be exactly 9.6 percent less than or greater than the
cost per‘dollar for the $170,000 sales level.

6The percent of sales for cash and on accounts for account-note-
policies do not add to 100 percent because a part-of the dealer's sales
are financed with notes (see Table XLIV in Appendix B).

7Eight-percent is approximately the average interest rate charged
on notes and 6 months 1s the average payment perioed.

8The percent ‘of ‘sales on account; the average coellection period
and -the inwvestment ‘cost'for the-initial credit pelicy are assumed to
be these'values estimated with the .regression and cost equations for
that specified policy.

9If'other variable costs per dellar of sales (V) increase (de-
crease) due to a change in credit policy, the break-even sales level
would be smaller (larger).

loN_o note financing is available, thus, the percent cash is equal to
100 percent minus the percent on accounts.



CHAPTER VI
SUMMARY- AND CONCLUSIONS
The Problem and Procedure

In an effort to maintain or increase the market share of sales in
a highly competitive marketing environment, farm input dealers offer
their customers numerous services. Dealer financing is one of the
services most frequently employed as a means to compete with other
dealers for sales. Dealer financing may provide a convenient, addi-
tional source of short-term debt capital needed by the farmer, If
acceptance of the buyers' credit in exchange for merchandise increases
the dealer's rate §f sales, then the .dealer may obtain cost efficien-
cies by spreading his fixed costs over increased sales. However, to
provide the finance service, the dealer will incur.additional admini-
strative and investment ‘costs. The profitability of a dealer's financ-
ing activities depends not only upon changes.in sales but also on, the
additional costs incurred when a customer's purchases are financed.
Farm input dealers concerned with increasing their market shares fre-
quently do not recognize the impact of their financing activities on.
cost.,

One.of the major costs associated with the dealer's financing
activity 1s the cost'of investing operating funds in acceunts and.

notes receivable. In recent years, high interest rates and the limited

167
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availability of operating funds have heightened the concern among
dealers regarding.the management of receivables. One of the financial
management skills required in the management ‘of ‘receivables is selection
of the appropriate credit instrument 'and the determination of the credit .
policy to.use to finance sales.

The major objective of this study is te provide farm input dealers,
particularly Oklahoma fertilizer dealers, with information to help them
make decisions concerning the use. of alternative credit instruments and
policies. - The focus of the analysis is on impact of the dealer's credit
policy upon -the cost of investing funds in receivables. The first spe-
cific objective of this study is to identify and describe the alterna-
tive credit policy decision variables and the credit instruments which
are .offered by Oklahoma fertilizer dealers. The second objective is to
empirically estimate the impact of the alternative credit instruments
and the specific values of the credit policy decision variables upon -
selected credit performance measures. And finally, using the estimates
for the credit performance measures, the receivables investment cost’
per dollar of sales is. calculated for alternative credit policies.

The principles of economic theory and financial management are
used to develop the conceptual relationship between a dealer's credit
policy and the receivables investment coest. The dealer's credit pelicy
consists of the type-of credit instrument used and the,set‘of credit
policy decision variables offered to custemers. The credit policy
decision variables determine the cost the farmer pays to obtain financ-
ing from a dealer. The finance. cost associlated with the dealer's
credit policy influences the farmer's purchase -and payment decisions.

The buyer's behavior has a direct impact en two of the determinants of
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the dealer's receivable investment cost-—the proportion of the-dealer's
sales financed and the average colléctien period on credit-sales. These
two credit performance variables are hypothesized to be functiens of
the credit pelicy wvariables.

To obtain data for the investigatien eof alternative credit poli-
cles and thelr impact on the credit perfoermance measures, a question-
naire was mailed to. Oklahoma fertilizer dealers. The credit policies
of the dealers responding to the questionnaire were described and com-
pared for alternative types.and sizes of -firms. Next, using a multiple
linear regression procedure, the. changes in the selected credit perfor-
mance ‘variables due to changes in significant credit policy variables
were. empirically estimated. Utilizing the estimates for the average.
collection period and the proportion of the dealer's sales financed,
the investment costs per dollar of .sales for alternative credit poli-
cles were calculated. The cost estimates are then used te evaluate a
change in the dealer's credit pelicy in terms of the break-even level

of sales.’
Summary of Findings

Alternative-Credit Policies

Nearly-all (93 percent) of the fertilizer dealers offered open-
account financing to their customers, The credit policy decisien vari-
ables employed by the dealers utilizing the open-acceount instrument
were the account due period, finance charge period, finance charge
rate, cash discount rate, cash discount peried, collection practices,

and credit standards.
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The account due periods ranged from;30 days after the purchase
date to the time of the farmer's crop harvest (approximately 180 days).
Approximately 39 percent of the dealers with account.policies had crop
~ harvest -terms, Nearly three-fourths of the‘dealefs imposed a finance
charge on accounts net paild during a.specified number of days after the
purchase date. The finance charge rates ranged frem .5 to 1.5 percent
per moenth. However, only 37 percent of the dealers with account . poli-
cies offered cash discounts to customers for payments made during the
cash discount period. The cash discount 'rates ranged from 2 to 5
percent of the purchase price. Over two-thirds of the dealers that
offer cash discounts for early payments had cash disceunt periods of
30 to 60 days after the purchase-date. Over one-fourth of the dealers
had both.cash discounts and finance charges, but 17 percent had neither
a cash discount or a finance charge. The collection practice most fre-
quently utilizeé was a written notice once-a month. Over 30 percent of -
the dealers did net require any credit application or financlal state-
ment from.new credit custemers.

Over one-half of the dealers who offered account financing also
had note financing avallable. However, only two dealers offered only.
note. financing. The credit policy decision variables utilized by
dealers with note financing were the note payment period, the interest.
rate, and the issue date. The average annual interest rate charged
by the dealers on.notes was:-8 percent. The rates ranged from zero to
12 percent per year. ' The average note payment peried or the average
length of time the dealers' notes were outstanding was, 6 menths. The
note payment periods ranged from 3 to 10 months. The notes were issued

by dealers either on the purchase date or after the sale was carried
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as an accounts recelvable for 10 to 120 days.

Credit Performance Measures

The average collection period on.acceunt sales was used as a mea-
sure of the average length of time a dollar of fertilizer sales was in-
vested in. accounts.receivable. It was computed from the distributien
of payments en accounts according to their age at the time of collection.
The average observed cellection peried for dealers with account.policies
was 121 days. The observed range was:from 32 to 280 days. The multiple
linear regression analysis indicated that dealers who had shorter ac-
count due periods, offered cash discounts and offered note.financing
had significantly sherter average collectien periods on account sales.

If the finance charge rate was greater than 1 1/3 percent per month,

the dealers who impesed finance charges had significant;y shorter -average
collection periods than those that did net impose a finance charge. The
cash disceunt rate was.not as significant as whether or not:a cash dis-
count was effered in.explaining changes in the average collectien period.
Also, the length of the cash discount period was:not significant in ex~
plaining variation in.the dealers' average collection periods.

The average observed percent of sales for cash and on account for
dealers whe offered financing was 25.29 and 65.04 .percent, respectively.
The multiple linear regression analysis indicated that credit pelicy
variables offered by dealers explain part of the variatien in the per-
cent of -sales for cash and on account. The dealers offering shoerter
account due periods had a significantly smaller percent of sales on.
account and larger percent of sales for cash. The dealers with both.

note and account financing available had a smaller percent of fertilizer
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sales on accounts and for cash than dealers offering only accoeunt fi-
nancing. However, the dealers with both account ‘and note financing
financed a larger percent of ‘their fertilizer sales (including both
accounts and notes) than dealers . offering only account financing.
Offering a cash disceunt ‘for early payments reduced the percent of
sales on . accoeunts and increased the percent 'ef-sales for cash. However,
the dealers with lenger cash discount periods had a.larger percent of -
sales on account ‘and a smaller percent of sales for cash than dealers
with shorter cash discount perieds. Again, the cash discount rate was
not as significant as whether or not the cash discount was offered in
explaining variation in the percent of sales on account or for cash.
Also, the finance charge variables did net have a statisticallj‘signi-
ficant impact on the percent of sales on account or for cash. A firm
characteristic variable, the dealer's annual fertilizer sales was sig-
nificant in explaining variation in the percent of sales for cash and
on account. The dealers with larger annual fertilizer sales had a.
larger percent of sales on account and.a smaller percent of sales for
cash than the dealers with smaller annual fertilizer sales.

Only two credit policy wvariables were significant in explaining
the variation in the percent of fertilizer sales on netes. The aver-
age observed percent of fertilizer séles on notes for the dealers who
offer note financing is approximately 23 percent. The dealers charging
a higher interest rate or offering a shorter average note payment period

had a significantly smaller percent of sales on notes.

Investmgpt Costs

The receivable investment cost per dollar of fertilizer sales was
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calculated for alternative account and note pelicies assuming the
dealer's annual fertilizer sales was $170,000 and his annual cost of
capital rate was 8 percent. The credit policy decision variables

which were significant in reducing the average collection period and
the percent. . of sales on accounts also reduced the accounts receivable
investment cest. For dealers that offer only account financing, the.
smallest predicted accounts receilvable investment cest per dellar of .
fertilizer sales was .51 cents. This cost resulted if the dealer had

a 30-day account due period, a cash discount, and a 1.5 percent per
month_finance.charge, With this policy, the dealer's estimated average
collection peripd 1s approximately 48 days and the percent of sales on.
account was nearly. 53 percent. ' In contrast, a 180-day account due
period, ‘'a .5 percent per month finance.charge rate and ne cash disceount
resulted in the highest cest per dollar of fertilizer sales (4.20 cents)
for account policies. For this policy, the estimated average collec-
tien .perioed and percent of sales on account were 244 days and 78 per-
-cent, respectively.

The netes receilvable investment césts per dellar of fertilizer
sales for alternative note policles ranged from .08 cents te 3.08 cents.:
The note policy which resulted in the lowest investment cest had a 12
percent‘annual-interestvfate.and a 4-menth note payment periéd. With
this policy, only 3 percent of ‘the dealer's fertilizer sales were in-
vested in netes receivable. The note policdy ylelding the highest in-
vestment cost had a zero rate of interest and an 8-menth note.payment
period. The percent of sales on notes for this pelicy was nearly 58

percent.
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Assuming the dealer's note policy has an 8 percent annual interest
rate and a 6-month note payment period (the average note policy), the
estimated combined receivables (accounts and notes) investment cost ‘per
dollar of gales was calculated for alternative account .pelicies. The-
recelvables investment cost per dollar of .sales for dealers offering
both accounts and notes ranged from 1.18 to 4.01 cents.  These cost
results were compared to the receivables investment cests, for the deal-
ers offering only account.financing. For each alternative account
policy with account due periods of 30, 60, or 90 days, the.receivables
investment costs per dollar of fertilizer sales were smaller for dealers
offering only acceunt financing fhan for dealers offering both accounts
and notes. The cogts were also less for dealers with only account fi-
nancing if the account due peried was 180 days, the finance charge rate
was 1.0 or 1.5 percent per month and a.cash discount was offered. The
combination of accoeunt and noete financing resulted in.lower receivables
investment costs if the.account due peried is- 180 days and the finance
charge .rate.is .5 percent per menth.

The costs per dollar of sales for each alternative credit policy
were higher when a higher cost of capital.rate was used te calculate-
the costs. Alse, the cost per dollar of sales was higher if the
dealer's annual fertilizer sales was greater than $170,000, and lower
if .sales were below $170,000.

As indicated, a change to a less lenient credit :policy could re-
sult in cest savings:and an increased profit margin.per dollar of sales.
The effect of -a change to a lower cost credit policy upon the dealer's
sales was evaluated using a break-even analysis. Given a change to a,

lower cost credit policy, substantial sales reductiens could eccur
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without ‘decreasing the dealer's profit. The results depend upon the
assumptions concerning the dealer's initial profit margin, sales level,

and credit policy.
Conclusions and Implications

Methodological Issues

The results obtained for the receivables investment cost.analysis
are dependent upon the correect specification and measurement of the
factors Whiéh affect the dealer's receivables invesfment,cost. The
investment cost results obtained also depend upon the accuracy of the
estimated empirical relationship between the decision variables and
the performance measures.

The dealer's annual cost of capital rate, tle proportion of sales
financed and the timing of payments for credit.sales were specified as
the determinants of the receivables investment cost, The proportion of
the dealer's sales financed and the timing of payments for credit sales
were dependent upon the dealer's credit policy variables. However,
othér factors not controlled by the dealer which have a theoretical
impact ron the customers',purchase and payment behavior were not ob-
served. The farmer's personal and financial characteristics and the
cost and availability of other sources of -financing will likely have
an important 'impact.on the farmer's input purchase-.and payment decision.
Also, due to the difficulty in. quantifying their values, some of the
credit policy decision variables suggested by theory. were omitted from
the empirical analysis. The dealer's collection practices and stand-
ards may have a gsubstantial impact on the proportion of sales financed

~and the timing of collectiens.
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The accuracy in the measurement of the credit policy deecision
variables also affects the results of the investment cost analysis.
The data obtained from the questiennaires mailed to fertilizer dealers
are subject to errors of ebservation and measurement. Some of the
specified credit policy variables may not be enforced by the dealers.
For example,~de;lers frequently may not collect finance charges on ac-
count sales not paid by the time specified in.their credit policy. Also,
cash discounts may be given to farmers who pay after the cash discount
period specified in the dealer's credit pelicy.

Errors. of .ebservation or measurement may also be present in.the
credit performance variables. Some of the dealers could have reported
the sales paid for within a few days after the purchase date as account
- sales. Thus, the observed values for the percent 'of -sales financed
with accounts may. be under reported.

Only one parameter of the distribution of account sales paid after
various lengths of time, the mean age.of account sales at the time of
collection, was utilized to measure the timing of payments for credit.
sales. However, computing the average collection period from the dis-
tribution of payments probably gives a more accurate measure.of the
dealer's collection experience than a more frequently used calculation.
The ratio of the dollar value of receivables outstanding to the current.
average dollar volume of credit sales per day is prebably most often
used by dealers.

The accuracy of the values estimated for the receivables invest-
ment costs also depend upon the accuracy of the estimated empirical
relationships between the credit policy variables and the credit per-

formance measures. The multiple regression coefficients for the
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selected models indicated that several credit policy variables signi-.
ficantly explain part of the variation in the dealers' average collec-.
tion periods, percent of sales on accounts, percent of sales on notes,
and percent 'of -sales for cash. However, as indicated by the low R2'
values and the examination of the residuals, a large proportion of the
variation in the credit performance measures was not ‘explained by the.
credit polic¢y decision variables. The examination of the residuals
suggested that the small observed values for the credit performance
measures are.over predicted and the large observed values are under
predicted. Thus, use of the predicted values in the investment cost.
equations likely yield estimated costs- -that -have a narrower range than:
the actual range in investment costs.

The omission of some credit policy variables and other non-
controllable variables which have a theoretical impact on the credit
performance measures way have introduced some of the bias in the
regression estimates. Also, errors;of measurement and observation in
significant credit policy variables may have introduced additienal.
bias in the regression estimates.

Not all of the credit policy variables which were included in
the regression analysis were statistically significant in explaining
changes 'in the credit performance variables, The lack of statistical
significance may be due to a high degree .of linear dependence among
some of the,credit policy variables rather than to a weakness in the

theory itself.
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Receivables Management

This study of the impact of trade credit policies upon. the magni-
tude of accounts and notes receivable and receivables investment costs
has several implications for farm input dealers and thelr suppliers.
The empirical results indicated that the fertilizer dealers' present
account .policies result -in estimated average annual investments in
accounts receivable ranging from $10,838 to $89,250 assuming annual
fertilizer sales of $170,000. Assuming an-annual cest.of capital rate
of 8 percent, the annu;1 receivables investment costs for the dealer's
credit policies would range from $867 to $7,140. For dealers:with,
fertilizer sales larger than $170,000 and cost of capital rates higher
than 8 percent, the.lnvestment costs are even greater. Depending upon.
whe furnishes the funds for the receivables investment, this interest
or opportunity cost 1s incurred by either the local fertilizer dealer
or his supplier.

Based on the results of this study it is apparent that changing
to a less lenient credit pelicy can substantially reduce the dealer's
receivables investment cost per dollar of sales. Changes in selected
credit policy decision variables were shown te be effective in reducing
the proportien of fertilizer sales financed and the average number of
days the financed sales are invested in receivables. Reductions in
these credit performance measures will reduce the dealer's investment
cost per dollar of sales.

The most impertant credit pelicy variable affecting the number of -
days account sales are invested in accounts receivable was the dealer's
account due period. A change from a 180-day (crep harvest) te a 30-

day account due periled would result in an estimated 108-day decrease
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in the dealer's average collection period. Offering a cash discount,
imposing a higher finance charge rate, or offering note financing alse
significantly reduced the average collection peried on accounts.

The credit policy variable which had the largest impact on the
proportion of fertilizer salés invested in accounts -receivable was
the dealers cash discount pelicy. Offering a cash discount te customers
for payments on the purchase date reduced the percent of fertilizer
sales on account by over 16 percent. However, offering a cash discount
for payments received within-20 days after the purchase date reduced the
percent of sales on account by only 6 percent. Offering note financing
also significantly reduced the percent of sales on acceunts but the de-
crease. 1s offset.by an increase in the percent of sales on notes. Also,
decreases in the length of the account.due period reduced the percent of.
sales on accounts.

Although the direct impact of changes. in the dealet's credit policy
upon the dealer's annual.fertilizer sales was not estimated, the break-
even:analysis indicated substantial :sales reductions can occur without:
decreasing the dealer's profiﬁ.» Changing from a 180-day to a 30-day
account -due perlod resulted in a cost 'savings of 2.16 cents per dollar
of sales. Thus, assuming the dealer's initial annual fertilizer sales
is $170,000, his initial profit margin is 5 cents per dellar of sales
and his initial receilvables investment .cost is 3.69 cents per dollar of
sales, the dealer's annual fertilizer sales could decrease by over

$51,000 without changing his net profit.
Further Research

This study emphasized the importance of the determination of the
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receivables investment cost for evaluating changes in the dealer's
gredit. policy. Further theoretical and empirical analysis is needed

to determine the impact of changes in the credit pelicy upon.the deal-:
er's revenue, other credit costs; and other operating costs.

A change in the dealer's credit terms will likely influence two
- components of the dealer's revenue--his rate of sales and his financial
revenue. The impact of the dealer's credit policy upon the rate of
sales would need to be distinguished from the effects of offering other
services and other marketing decision variables. Elements of uncer-—
tainty concerning the reactiens of both buyers and rival competitors
to changes in crédit policy would complicate the analysis. Probability
distributions for the quantity of \a farm input demanded by farmers esti-
mated for alternative sets of credit terms would provide more informa-
tion for decision making than a single estimated wvalue.

Very little work has been done concerning the amount -of revenue
received by dealers from finance or interest charges collected on out-
standing customer accounts and notes. Financilal revenue collected
from custemers who pay.accounts after the due date would off-set part
of the additional cost 'of having the dealer's operating funds tied up
in receivables for leonger lengths of -time,

Also, additional research effort i1s needed to determine the impact:
of .alternative credit policles upon the other credit coests. The collec-
tion costs, bad debt losses and the value of cash discounts given,as
well as the;investmentLcosts,are theoretically related to the length
of time credit sales remain unpaid. To estimate these costs, distribu-
tions of the dealer's collections:at various lengths of time under al-

ternative credit policies similar te the distribution used to compute.
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"the average collection period for this study would be useful. Using
- past payment performance experlence, a probabllity distribution of
collections could be estimated.

The impact of changes in credit policy and changes in the dealer's
rate of sales brought about by a change.in credit policy upon the
dealer's other operating costs also needs to be investigated. For a-
complete analysis of the effect of alternative credit pelicies on the
dealer's profit, the impact of the credit decislon on other managerial
decisions such as the optimum. inventory policy should also be consi-
dered.

The theoretical analysis of this study stressed the impertance of
the impact of credit policy variables on the buyer's purchase and pay-
ment behavior. Additienal theoretical and empirical inquiries concern-
ing the impact of the farmers' personal characteristics and financial
success upon his purchase and payment decisions would provide useful
information for future studies of receivables management. First, to
develop probability distributions for both .sales and collections, data.
concerning the farmers' past purchase and payment experience under al-
ternative conditions 1s essential. Second, the relationship between
the farmer's personal and finmancial traits and his payment performance
would provide useful data for studies which deal with the screening of
credit customers and credit line determinatien.

The average collection peried en acceunt sa;es was used as a means
to evaluate . and compare-the length of time funds are invested in re-
celvables for alternative credit policies. The average collection
peried and othér computed ratios and indices are often used to monitor

o . 1
the investment in receivables. A recent study suggests that most of



182

*the procedures used to monitor receivables including the average col-
lection period and the aging of collections are misleading and subject
to errors. An alternative methed is suggested. An‘empirical'comparison
and evaluation of alternative receivables monitering devices is needed.
The use of the alternative procedures should be tested under alterna-
tive sales and cellection:conditions.

Finally, this study has not considered the legal aspects.of credit.
policies. The recent changes in the law dealing with credit policy
disclosure and restrictions on finance charge rates have important impli-
cations for credit pelicy decisions. Additional research effort would

provide important informatien for farm input firm managers.



FOOTNOTES

lW:i.lbur 0. Lewellen and Rebert W. Johnsten, '"Better Way to Menitor
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APPENDIX A

THE  QUESTIONNAIRE

To obtain data concerning the dealers' credit policies and credit
performance, the following questionnaire was mailed to. Oklahoma farm
input dealers during March, 1971. The questionnaire was sent to all

dealers who sell dry bulk or liquid fertilizer te farmers.
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CONFIDENTIAL

CREDIT POLICY QUESTIONNAIRE FOR FERTILIZER DEALERS

General Characteristics of Your Firm.

1.

3.

Indicate by checking the appropriate blank what type of firm you
operate.

Cooperative
Independent dealer

Company Store (owned by fertilizer supplier)

Lease-Agent Operation (lease facilities from fertilizer supplier)
Other (specify)

What was your total dollar sales of all products and services from
all operations during the last fiscal year? §
Specify your fiscal year

What was your total dollar sales from fertilizer and services asso-

cliated with the sale of fertilizer to farmers during the last fiscal
year. § If you cannot estimate the dollar sales of ferti-
lizer, approximately what percent of your total dollar sales of all

products (question 2) does fertilizer represent? %

What services were offered to farmers who bought fertilizer during

the last fiscal year? Check the column on the left if the service

was offered. Check in columns on the right if the service was offered
with a charge or at no charge to the buyer.

Offered Service Charge | No Charge

Applicator Furnished

Complete Custom Application

Fertilizer Delivery Service

Loading after Hours or on Sunday

Special Field Help

So0il Testing

Educational Meetings

Farm Planning Programs

XXX Other Services (specify below) XXX XXX
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B. The following questions refer to your credit arrangements offered to
farmers who buy fertilizer. Answer each question considering only
fertilizer sales during the last fiscal year.

1. Why were credit terms offered to farmers by your firm or fertilizer
supplier? Rank (1lst, 2nd, 3rd, 4th, 5th, etc.) the following
reasons for offering credit terms.

Reason

To maintain or increase your market share of sales.
To increase net profit.

To make money on finance charges.

Convenience to buyers.

To Increase fertilizer sales in the off season.
Other reasons (specify)

T E

2, What has‘happened to your firm's net profit due to selling fertilizer
on credit? Check appropriate answer and give reasons.

Increased net profit of the firm,

Decreased net profit of the firm.

Had relatively little effect on net profit of the firm.
Reasons:

3. Approximately what percent of your total fertilizer sales during the
last fiscal year was sold with each of the following terms?

sold for cash at the time of purchase or delivery.

sold on credit on your firm's open account.

sold on credit on the fertilizer supplier's open account.
sold on credit with a promissory note held by your firm.
sold with a promissory note held by the fertilizer supplier.
sold with a promissory note held by local bank.

sold with some other type of credit arrangement (specify)

2 59 3¢ 9 5Y e o

4, 1If cash discounts (not volume discounts) were offered for payments
made at the time of purchase or within a specified number of days
after the purchase, indicate the percent cash discount offered with
each of the following terms.

% cash discount was offered for payment made on the day of
purchase or delivery.

_% cash discount was offered for payment made within 30 days
from date of sale.

% cash discount was offered for payment made within days
(indicate other times not stated above) from date of sale.
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If fertilizer sales are made on your firm's or the fertilizer supplier's
open account, answer questions 5a, 5b, and 5c. If not, go to question 6.

a. What percent of fertilizer sales made on ogén account are due in
the following time intervals.

% due within 30 days from date of sale.
due from 30 to 90 days from date of sale.
due at time of crop harvest,
% due at some other time (specify).

R
7

b. What percent of fertilizer sales made on open account are paid in
the following time intervals? Estimate from past experience with
your customers payment practices.

are paid within 30 days from date of sale.

are paid from 30 to 90 days from date of sale.

are pald from 90 days to six months from date of sale.
are pald from six months to one year from date of sale.
are pald after one year from date of sale.

are not pald or are written off as a bad debt.

EI]
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c. If there are finance charges on open accounts, indicate the
monthly rate and when it goes into effect.

% per month is charged on accounts not paid within
days from date of sale.

If promissory notes were issued by your firm or the fertilizer supplier
to finance your fertilizer sales to farmers, answer questions 6a, 6b,
and 6c.

a. What annual percentage rate is charged on promissory notes?

% 1is charged on notes held by your firm.
% 1is charged on notes held by the fertilizer supplier.

b. At what time are most promissory notes 1ssued? Check appropriate
answer.

on the date of sale.
after the sale has been carried on an open account for
approximately days.

c. What is the average number of months the promissory notes are
outstanding?

Notes held by your firm are outstanding for approximately months.
Notes held by the fertilizer supplier are outstanding for approximately
months.
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Check which of the following statements are required of new customers.

Formal credit application.

Financial statement.

Some other statement regarding the financial condition of the
buyer. (Specify).

__ No formal application or statement.
Check the types of collection practices your firm uses to collect
payments of accounts or notes.

Written notices once a month.
Written notices when account is due.
Personal visits after account is due.
Other means of collection (specify).

Please make any additional remarks about your credit arrangements.
Also, indicate if credit terms are different than those previously
stated for different types of fertilizer.




APPENDIX B
TABLES

Tables XLII, XLIII, and XLIV illustrate the estimated values for
the average collectlon periods, percents on accoeunt and percents for
cash for dealers who offer both account and note. financing. The sums
of the percent cash, percent account, and percent note deviate substan-
tially from.100 percent ‘for all account policies when the annual in-
terest rate on notes and the note payment period is different than 8
percent and 6 months, respectively. The sums of the estimated percent
of sales financed and the estimated percent of sales for cash for al-

ternative account and note policiles are summarized in Table XLV.
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TABLE XLII

ESTIMATED AVERAGE COLLECTION PERIOD ON ACCOUNTS RECEIVABLE
FOR SELECTED ACCOUNT-NOTE POLICIES (NO FINANCE CHARGE)

No Cash

Account Due Perilod Cash Discount
Discount - Offered
(days) (days)
30 days 66.00 37.54
60 days 87.69 59,23
90 days 109.38 - 80.92

180 days 177.45 145.99




197

TABLE XLIII

ESTIMATED AVERAGE COLLECTION PERIOD ON ACCOUNTIS RECEIVABLE FOR
SELECTED ACCOUNI-NOTE POLICIES (WITH FINANCE CHARGE)

No | Cash.

Financjngh§:E: Period Cash Discount .
Discount: Offered
(days) ' (days)
30 days
+3% 114.96 86.50
1.0% 85.50 40.24
1.5% 55.00 27.57
60 days
5% 136.65 108.19
1.0% 107.19 78.73
1.5% 77.72 49.26
90 days
.5% 158.34 129.88
1.0% 128.88 100.41
1.5% 99.41 70.95
80 days
3% 223.41 194.95
1.0% 193.95 165.48
1.5% 164.48 136.02
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TABLE XLIV

ESTIMATED PERCENT OF FERTILIZER SALES FOR CASH AND ON ACCOUNTS FOR
SELECTED ACCOUNT-NOTE POLICIES, $170,000 FERTILIZER SALES

Finance Charge Period No Cash Discount Period
or Account. Cash - - - c
Purchase 10 20 30
Due ?eriod Discount Date Davs Days Davs

(Percent of fertilizer sales)

30 days

Account 52.75 36.81 41.86 46.90 51.95

Cash 21.04 37.65 32,30  26.94 21.59
60 days

‘Account - 54 .66 38.72 43.77 48.82 53.86

Cash 19.41 35.99 30.67 25.31 19.96
90 days

Account 56.57 40.63 45,68 50.73 55.77

Cash’ 17.78 34.36 29.04 23.69 18.33
180 days

Account 62,30 46.37 51.41 56.46 61.51

Cash 12.89 29.47 24,15 18.80 13.44




TABLE XLV

ESTIMATED SUM OF PERCENT OF FERTILIZER SALES ON ACCOUNTS, ON NOTES AND FOR
CASH FOR SELECTED ACCOUNT-NOTE POLICIES, $170,000 FERTILIZER SALES

Note Policya

Account

Policy 0 0 0 8 8 8 12 12 12

Percent Percent Percent Percent Percent Percent Percent Percent Percent
4 Months 6 Months 8 Months 4 Months 6 Months 8 Months 4 Months 6 Months 8 Months
(Sum of the Percent of Sales on Account, on Notes, and for Cash)

30~-Day Account Due Period
No Cash Discount 115.47 - 123.67 131.61 89.79 97.73 105.67 76.82 84.75 92.70

30~-Day Account Due Period
Cash Discount on
Purchase Date 116.40 124.44 132.28 90.46 98.40 106.34 77.49 85.42 93.37

90-Day Account Due Period
Cash Discount Within
10 Days 116.66 124.60 132.54 90.72 98.66 106.60 77.75 85.68 93.63

180-Day Account Due Period
Cash Discount on - _
Purchase Date 117.78 125.72 133.66 91.84 99.79 107.72 78.87 86.80 94.75

2note policies include the annual interest rate (%) and the note payment period (months).

~
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