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— Abstract |

This study investigate the impact of supply chain contracts on supply chain
performance. This study employed Price adjustment contract(PAC) and Quantity
adjustment contract(QAC) as two main types of a vertical coordination mechanism.
We simulate different types of coordination mechanisms with various degrees of
demand uncertainties and several capacity tightness scenarios. This study shows that
PAC and QAC significantly enhance the supply chain profits and fill rates suggesting
that supply chain performance can be improved by implementing a proper
coordination mechanism depends on the level of a capacity tightness and demand

uncertainty.
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Demand = RANDOM NORMAL(Min, Max, Mean, STDEV, Seed)

l'\_;lq Mean = 1,000 Min = MAX(0, Mean-STDEV)
Max = Mean+STDEV STDEV = Mean*0.5(]:+= 0.1, 1)
;H_zg_ Shipment = MIN(Supplier INV, MIN(AlloQ, OrderQ))
1.3. Buyer INV = INTEGRAL(ShipmentB-LO_out B-Sales), to=Mean*SeasonPeriod
1.22x12 | 7OHA | Sales = MIN(Demand, Retailer INV)
Supplier SOU = MIN(Scheduled Prod, OrderQofBA-+OrderQofBA)
Scheduled Prod
—EIE?X} = INTEGRAL((OrderQ-Forecasted Prod)/MovingAveragePeriod),
to=Mean*SeasonPeriod*2 MovingAveragePeriod = 3(seasons)
Supplier INV = INTEGRAL(Supplier SOU-ShipmentB-LO_out_S), to=0
OrderQ = Forecasted Quantity B + OrderQadj B + USadj B
Forecasted Quantity= INTEGRAL((ActualSeasonDemand-Forecasted Quantity)
i /MovingAveragePeriod)), to=Mean*SeasonPeriod
2'731‘5;_:" ActualSeasonDemand = INTEGRAL(WeeklyDemandIn), to=0
—r;;"_;f OrderQadj = STDEV*Z Z = NSINV_table(CriticalRatio)
= CriticalRatio = UnderageCost/(UnderageCost +OverageCost)
OverageCost = Wholesale Price-Salvage cost Buyer
UnderageCost = Retail Price. RA-Wholesale Price |
AlloQ_BA= Base_AlloQ_BA+TE_AlloQ_BA
31 Base AlloQ BA
= = Supplier INV*Base_AlloQ_pct*(OrderQ_BA/OrderQ_BA+OrderQ_BB)
o7 | TE_AlloQ BA
3.5kt & = Supplier INV*(1-Base_AlloQ_pct)*(PastSales_to_A/(PastSales_to_A
+PastSales_to_B))
|:|:|3§22F_ USR(Unsatisfied Ratio B) = 1-(ShipmentB/OrderedQofB)
HH%—‘ USadj B = (Forecasted QuantityB/(1-USR))-Forecasted QuantityB
OrderQ(PAC) = (Forecasted Quantity +OrderQadj RA+USadj)
/(1-Return Ratio)
4.x=3 4.1. o .
AT PAC Returnln = MIN(OrderQ*ReturnRatio, Buyer INV-Sales)

Buyer INV= INTEGRAL(Shipment-Sales-LO_out-Returnln),

to=Mean*SeasonPeriod
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Supplier SOU = MIN(Scheduled Prod, OrderQ Total*(1+QF Upperbound))
Shipment(QAC) = 1stShipmentPct*(MIN(AlloQ, OrderQ))
Call(FEF7D
2ndShipment = (1-1stShipmentPct)X(MIN(AlloQ, OrderQ))+2ndOrder Call
2ndOrder_Call = MIN(OrderAdjustment, (OrderQx(1+QF Upperbound))
-MIN(AlloQ, OrderQ))
Pur(FEF 2
2ndShipment = (1-1stShipmentPct)x(MIN(AlloQ, OrderQ)+ 2ndOrder Put)
4.2. 2ndOrder_Put = MAX(OrderAdjustment, -OrderQx QF_Lowerbound)
QAC | OrderAdjustment = RestSeasonDemand-Buyer INV
RestSeasonDemand =  ForecastedWeeklyDemand*(SeasonPeriod
-ForecastUpdatePeriod)
ForecastedWeeklyDemand = INTEGRAL(ChangeinWeeklyDemand), to=Mean
ChangeinWeeklyDemand
= (Demand-ForecastedWeeklyDemand)/ForecastUpdatePeriod
ForecastUpdatePeriod = 2(weeks)
Supplier INV (QAQ)=
INTEGRAL(Supplier SOU-Shipment-2ndShipment-LO_out_S§), to=0

Profit B = INTEGRAL(Sales B-Cost B+Salvage B+Buyback B), to=0
51 Sales B = Retail Price B*Sales of B
TOHX} | Cost B = Wholesale Price*(ShipmentB+2ndShipmentB)

ol Salvage B = Salvage cost Retailer*LO _out B
Buyback B = Wholesale Price*Returnln_B
5 Profit_S = INTEGRAL(Sales_S-Cost_S+Salvage_S), to=0
/\‘|I'_P.(|E Sales S = Wholesale Price * (ShipmentBA + ShipmentBB
> ar
5.2. + 2ndShipmentBA + 2ndShipmentBB)
SaEA

olel Cost S = (Supplier SOU*Proc_cost_Supplier) +BuybackLoss S
ol
BuybackLoss S = Wholesale Price*(Returnln_BA+Returnln_BB)
Salvage S= Salvage cost_Supplier*(LO_out S+Returnln BA+Returnln_BB)

Profit SC = INTEGRAL(Profit BA In+Profit BB In+Profit S In), to=0




