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B; () = stage | backlog at time t. We assume that B; ))) 00 for t 00

C; (t) = stage | capacity at time t. We assume that C;))) 00 for t >0.
Note C, (t) equals end-customer demand at time t.

Pi (t) = IF [(Bi () > 0), Ci (1)], Else [min (Piy (1), Ci(1)]

Turnaround rate ; = (Target Capacity ; - Ci (t)) / Capacity Adjustment Time ;
Target Capacity ; = the desired capacity of stage i.

Target Capacity ; = Weight ;; * Cq (t) + Weight ;; * P4 (t) + (1- Weight ;1)*
(Bi (t) / Average Service Delay ;)

Capacity Adjustment Time ; = the average nominal delay required to adjust capacity at stage i.

we assume Capacity Adjustment Time ;> 0.

8Anderson et al
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Average Service Delay ;= the average nominal delay required to serve a patient at stage i.
we assume Average Service Delay ;> 0.

Weight ;; () = the relative weight of the end-customer demand in the target capacity decision.
We asuume hiat OW Wggt ;,11.

Patients Demand = RANDOM NORMAL ({min}, {max}, {mean}, {stdev}, {seed})

Capacity i (in person) = ((C; (ty*Employees Inexperienced Percentage) / Productivity of Inexperienced employees)
+ ((C;i ()*(1- Employees Inexperienced percentage)) / Productivity of Inexperienced Employees)

Turnaround rate ; (in person) = ((Turnaround rate ; * Employees Inexperienced Percentage) / Productivity of
Inexperienced Employees) + ((Turnaround rate ; * (1- Employees Inexperienced Percentage)) / Productivity of
Inexperienced Employees
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Abstract

Background: Since the importance of service sectors have increased over the last decade
and lack of awareness about service supply chain in hospitals, the aim of this study is
providing dynamic model for emergency room service supply chain by using system
dynamics approach for analyzing behavior of supply chain based on the effect of supply
chain bullwhip.

Method: The research method is divided by three stages: review, qualitative and
quantitative. First stage, extensive literature review has been done to identify effective
factors on emergency room services supply chain. Next, to extract and modify the
identified factors used open interview from eight experts. Then, to present the dynamic
model information of 1780 people such as general information, nurses evaluation, disease
diagnosis by doctor, and drug prescription collected from duration of 500 hours.

Findings: The dynamic model of emergency room services supply chain drawn based on
system dynamics approach and the validity of the model tested by confirmation of
structure, limit conditions and comparison with family credit models. After running the
model, none of supply chain bullwhip effects (demand, arranging orders, price
fluctuations and supply shortages) could not be consider for emergency room services.

Conclusion: According to the results, demand and arranging orders could not intensify
the effect of supply chain bullwhip during service operation. Since human are sensitive
about being healthy, price fluctuation could not effect on supply chain bullwhip. In
addition, supply shortages have the same result because the need to emergency room
services is unpredictable.

Keywords: supply chain, emergency room services supply chain, dynamic model,
system dynamics, Vensim software
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