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Abstract

In this paper we consider an extension of the single-period inventory model with
stochastic demand where a put option can be purchased to reduce losses resulting
from low demand. The newsvendor not only chooses the order quantity but also
determines the “strike price” and/or the “strike quantity” of the put option. As the
buyer of the put option, the newsvendor pays the option writer an amount that equals
the expected option payoff plus a risk premium and receives from the option writer the
strike price (adjusted for salvage value) for each unit that the demand falls below the
strike quantity. The newsvendor is risk-averse and attempts to maximize an expected
utility function. We show that: (i) the same order quantity maximizes the expected
profit with or without the option; and (ii) the strike price and strike quantity do not
affect the newsvendor's maximum expected profit but they do affect the variance of

the profit. We use concepts from stochastic dominance theory to prove the following


https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/engineering-and-technology
https://www.tandfonline.com/journals/uiie20
https://www.tandfonline.com/loi/uiie20
https://www.tandfonline.com/toc/uiie20/39/5
https://www.tandfonline.com/toc/uiie20/39/5
https://www.tandfonline.com/journals/uiie20
https://www.tandfonline.com/author/Chen%2C+Frank
https://www.tandfonline.com/author/Parlar%2C+Mahmut
https://doi.org/10.1080/07408170600941607
https://www.tandfonline.com/action/clickThrough?id=5933&url=%2Fr%2Fsubjectsample-engineeringtechnology&loc=%2Fdoi%2Fabs%2F10.1080%2F07408170600941607&pubId=44542818&placeholderId=1074&productId=1833
https://www.tandfonline.com/doi/full/10.1080/07408170600941607?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/07408170600941607?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/07408170600941607?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/07408170600941607?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/07408170600941607?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/07408170600941607?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/07408170600941607
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F07408170600941607&title=Value%20of%20a%20put%20option%20to%20the%20risk-averse%20newsvendor%3A%20IIE%20Transactions%3A%20Vol%2039%2C%20No%205
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1

result: if the newsvendor uses the expected profit maximizing order quantity and if she
has a quadratic utility function, then maximizing her expected utility is equivalent to
minimizing the variance of the profit. Sensitivity analysis results indicate that under
poor economic conditions (low sale price/high purchase cost) it may not be optimal to
purchase the option. We also find that when the option writer assumes a higher
risk/return for the random option payoff (that he pays the newsvendor) the newsvendor
can reduce her profit uncertainty by choosing the strike price or strike quantity
optimally.
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Notes

1t is important to note the shortcomings associated with the quadratic utility function:
It displays increasing risk aversion (Pratt, 1964; Arrow, 1971) and it is increasing only

for N < a 1/(2a 7). However, quadratic utility is widely used in financial modeling since it
approximates many concave utility functions such as the logarithmic utility; see Levy
and Sarnat (1984, p. 245). A simpler (and equivalent) form of the quadratic utility
function u(M) = N —a M2 has also been commonly used in inventory literature; see, Lau
(1980b) and Lau and Lau (1999).
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