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A Solution for Sourcing Decisions under Supply Capacity Risk
Won-Jun Jang - Yang-Byung Park
Department of Industrial and Management Systems Engineering, Kyung Hee University

This paper proposes a mathematical model-based solution for sourcing decisions with an objective of minimiz-
ing the manufacturer’s total cost in the two-echelon supply chain with supply capacity risk. The risk impact is
represented by uniform, beta, and triangular distributions. For the mathematical model, the probability vector of
normal, risk, and recovery statuses are developed by using the status transition probability matrix and the equa-
tions for estimating the supply capacity under risk and recovery statuses are derived for each of the three
probability distributions. Those formulas derived are validated using the sampling method. The results of the
simulation study on the test problem show that the sourcing decisions using the proposed solution reduce the
total cost by 1.6~3.7%, compared with the ones without a consideration of supply capacity risk. The total cost
reduction increases approximately in a linear fashion as the probability of risk occurrence or reduction rate of
supply capacity due to risk events is increased.
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Table 1. Supply Risk Categories and References
Risk category References

Cucchiella and Gastaldi(2006), Gaudenzi and Borghesi(2006), Oke and Gopalakrishnan(2009), Ochmen et al.
(2009), Xia and Chen(2011), Feng(2010), Burke et al.(2009), Yu et al.(2009), Giannakis and Louis(2011),

Demand Yeo and Yuan(2011), Srinivasan et al.(2011), Thun and Hoenig(2011), Klibi and Martel(2012), Schmitt
and Singh(2012), Xanthopoulos et al.(2012), Sofyalioglu and Kartel(2012), Lavastre et al.(2012), Gurnani
et al.(2012)

Quality Cucchiella and Gastaldi(2006), Xia and Chen(2011), Srinivasan et al.(2011), Thun et al.(2011), Thun and
Hoenig(2011), Sun et al.(2012), Lockamy and McCormack(2012), Lavastre et al.(2012)

Inventory Oehmen et al.(2009), Burke et al.(2009), Giannakis and Louis(2011), Tummala and Schoenherr(2011),
Thun et al.(2011), Gurnani et al.(2012), Klibi and Martel(2012), Kanyoma et al.(2013)

Gaudenzi and Borghesi(2006), Ochmen et al.(2009), You et al.(2009), Xia and Chen(2011), Klibi and
Time Martel(2012), Yeo and Yuan(2011), Sofyalioglu and Kartel(2012), Sun et al.(2012), Lockamy and
McCormack(2012)
Price and Cucchiella and Gastaldi(2006), Manuj and Mentzer(2008), Feng(2010), Burke et al.(2009), Klibi and

exchange rate Martel(2012)

Product design

Manuj and Mentzer(2008), Oehmen et al.(2009), Takata and Yamanaka(2013), Kasemset et al.(2014)
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Cucchiella and Gastaldi(2006), Yu et al.(2009), Xanthopoulos et al.(2012), Cavusgil and Deligonul(2012),

Transportation

Oke and Gopalakrishnan(2009), Oehmen et al.(2009), Giannakis and Louis(2011), Thun and Hoenig(2011),
Lockamy and McCormack(2012), Klibi and Martel(2012)

Policy and finance

Oke and Gopalakrishnan(2009), Foerstl et al.(2010), Xia and Chen(2011), Jung et al.(2011), Thun et al.
(2011), Thun and Hoenig(2011), Lockamy and McCormack(2012), Klibi and Martel(2012), Cavusgil and
Deligonul(2012), Sofyalioglu and Kartel(2012), Lavastre et al.(2012), Dekker et al.(2013),
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Figure 1. Supplier Status Transition Diagram
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Table 2. Validation of the Formulas for the Expected Supply Quantity Using t-Test
Status P.r ob.abil.ity Order quantity Expected. X1 or )_(H_ t-statistics
distribution supply quantity (standard deviation)
) uniform 8,000 7750 7,749.89(325.69) 0.0249
Risk beta 8,500 8,334.73 8,334.99(232.14) 0.0792
triangular 7,500 7,448.44 7,448.55(101.18) 0.0781
uniform 9,500 9375 9,374.86(162.44) 0.0621
Recovery beta 9,750 9,667.37 9,667.21(115.22) 0.0971
triangular 9,250 9,224.22 9,224.15(50.72) 0.0994
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