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Abstract

In this paper, a dynamic terms of sale model is developed which suggests deep cash discounts
can be partially explained by the positive relationship between the shadow value of sales and the
optimal cash discount. The effect of sales volume uncertainty on the magnitude of cash discounts is
also explored. Numerical results suggest the relationship between uncertainty and cash discounts is
nonlinear. The model is then re-cast as a dynamic, differential game between two competing suppliers
who use cash discounts to entice buyers. The results suggest that when firms are allowed to behave
strategically, cash discounts are always larger as a result.
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1. Introduction

Trade credit represents one of the most flexible sources of short-term financing available
to firms principally because it arises spontaneously with the firm’s purchases (Scott, Martin,
Petty, & Keown, 1999).1 Estimates from Dunn and Bradstreet and Robert Morris Associates
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1 Trade credit is distinguished from consumer credit in this paper through the extension of credit terms between
two firms rather than between a firm and a consumer.
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suggest that the typical firm offering trade credit has an investment in accounts receivable
that represents about 25% of all assets. Naturally, the management of accounts receivable
becomes increasingly important the more the firm relies on credit sales.

The decision to offer trade credit and the determination of the firm’s terms of sale are
important managerial considerations. In addition, the purchasing firm’s decision to take
advantage of a cash discount or not and the motivations behind such a decision are also
important. Retail firms such as Wal-Mart and Kroger have become particularly adept at
exploiting the advantages of trade credit by moving product inventory well before the last
day that a discount can be taken and thereby earning considerable return on the float.

Survey research conducted by theCredit Research Foundationfound that nearly 60%
of respondents offered cash discounts to their customers. Of the customers offered cash
discounts, about 43% responded that over 75% of their customers took them. In addition,
respondents reported that they felt the level of their cash discount accelerated DSO by as
much as 20 days.2 Survey evidence presented inProgressive Grocersuggests that in 2000,
demanding better cash discount terms was ranked the 10th most likely action to be taken
by grocers in 2001 while supplier cash discounts were ranked 22nd in terms of problem
severity.

While results such as these indicate the importance of trade credit and cash discounts,
there are other reasons cash discounts are important such as the Robinson–Patman Act
(RPA). The RPA precludes firms from price discrimination including price discrimination
that can arise through differential credit terms. However, there is evidence that suggests
firms may at times violate the RPA without being caught. Two separate surveys reported
in Supermarket Businesssuggest that as high as 76% of manufacturers thought a stronger
enforcement of the RPA would be beneficial (seePartch, 1990andPartch, 1992). The Federal
Trade Commission’s investigation into flavorings and spice marketer McCormick and Co.
is a recent example where potential violations of the RPA occurred through preferential
cash discounts.3

Numerous factors likely influence the determination of the firm’s terms of sale; especially
the level of the firm’s cash discount. Building on work byNadiri,Wrightsman, andSchwartz,
Hill and Riener (H&R)model the firm’s optimal cash discount in a static and deterministic
setting by assuming that a greater proportion of the firm’s customers will pay early (and
hence take a cash discount) the higher the cash discount offered by the firm.4 The H&R
model, while intuitive and probably the most cited work in the cash discount area, typically
predicts cash discounts that are lower than those observed in practice.

2 Interestingly, about two-thirds of the respondents indicated that they do not re-evaluate their cash discount
policy as market conditions change.

3 McCormick signed a settlement agreement in 2000 with the FTC following a four-year investigation.
4 Hill and Riener’s static cash discount model suggests optimal cash discounts according to the equation:

δ* = 1/2[1− (1 +r/365)m−n] when the cash discount does not affect sales volume. In the equation,�* represents
the optimal cash discount percentage,m is the last day the discount can be taken,n is the last day payment in full
can be made (m<n), andr represents the firm’s annual cost of capital. Hill and Riener also present a model to
determine themaximumcash discount a firm should offer when current sales volume is positively impacted by
the cash discount offered by the firm. This is the model used by Borde and McCarty. However, themaximumcash
discount is likely a much less useful number than theoptimalcash discount and the impact a cash discount has on
future sales volume is explicitly ignored by H&R due to their static framework.
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