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Robust Newsvendor Model With Random Yield and
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Abstract

Purpose: In this paper, we have considered a problem of newsvendor model in an environment of random
yields in quality and customer balking behavior, in which only the mean and the variance of the demand
are known. In practice, the distributional information of the demand is very limited and only the mean and
variance are guessed by experience. In addition, due to the customers balking behavior occurring when the
available inventory level decreases, the product’s demand becomes a function of inventory level so that the
classical newsvendor’s optimal order quantity is no longer optimal.

Methods: We have developed an optimal order quantity model that enables us to incorporate the random
yield of a product and the customer balking information such as a threshold inventory level of balking and
the corresponding probability of a sale during the balking.

Results: We illustrated the concepts developed here through simple numerical examples and showed the ro—
bustness of our model in a various setting of parameters.

Conclusion: This paper provides a useful analysis showing that our distribution—specific and distribution—free
approach to the optimal order quantity in the newsboy model can act as an effective tools to match supply

with demand for these product lines.
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Table 1. Comparison of different models: for known and unknown distribution of demand

Our Model MGo egile'fomir::ldel Moon and Choi’s
Decision& Demand with random yield | Classical Model: (with random model
Measure distribution and balking: p=1,K=0,L=1 L (with balking):
KL yield): K=0, 1
P> 44, =1 p
Optimal Known Qhy =911 f'=821 F=979 )L =814
quantity Unknown =957 Q=100 Q=999 =671
- ol Qfy) Q) 5 (QF) h(Qh)
Expected =8,633 =17,333 =15,990 =16,781
Pofit | o | el @) Q) () 5ol
= 8,500 =16,477 =5,981 =15.741
mhe(Qhy) o (QF) mh(QF) m(QF)
Ratio of expected profit WI;;B( Q H”b ) 7rOF( OW) Wg (Q Ru») 7r§ ( BW)
=1.0156 =1.0520 =1.0015 =1.0661

AL vk A sell A Al Ak 918l 500708 M EE EAlES ol A skt <Table 2>+ AlEd|¢]

2 s
iz, EE ebdT) <Table 3014 $-28% 1w ol3po] wie slojolfo] w2 L 1o wl$- 24k gho]
=

& Ao AAYES g Addsitta & = Sl

Table 2. Parameters and the range for the uniformly generated data

Parameter Range
o [600, 800]
o [100, 200]
0 [0.8, 1]
¢ [40, 60]
m [0.1, 0.5]
d [0.1, 0.5]
K [301, 4001
L [0.71, 0.9]
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