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Comparing Two-Stage Stochastic
Programming and Other Probabilistic
methods For Resource allocation for Regional

v Earthquake risk Mitigation

1t 0, Loss o
Pﬁm Elnaz Peyghaleh", Mohammad Reza Zolfaghari’

\rar Abstract

’ This paper is presented with the aim of finding optimum methodology to prioritize the seismic risk miti-
gation strategies in earthquake hazard prone areas and financing them, which could help decision makers in
earthquake risk mitigation process. Therefore, a two-stage stochastic model is developed to optimize funds
allocation for risk reduction measures (retrofitting of buildings) and reconstruction measures after potential
earthquakes in a regional level. The proposed stochastic model seeks optimized strategy towards risk reduc-
tion based on minimizing various criteria such as mitigation expenditures, reconstruction costs, and excess
reconstruction expenditures induced by probable earthquakes. This paper is presenting the methodology, main
components of proposed model and practical application through a pilot study, taking into account, regional
seismic hazard, building stocks and building vulnerability functions for Tehran. In order to investigate the
consideration of uncertainty related to probable earthquakes in proposed model and illustrate the advantages
and excellence capabilities of stochastic programming compared to other approaches, which consider the prob-
ability in the process of finding optimum earthquake risk mitigation measures and strategies, such approaches
are discussed here and some pilot studies are designed and performed based on these approaches, as well. All
model parameters related to these approaches are similar to the proposed stochastic programming model. The
results of these pilot studies are compared with the pilot analyses done based on proposed stochastic program-
ing. Furthermore, the key values: “the expected value of perfect information” and “the value of stochastic
solution” which are used to demonstrate the advantages of considering stochastic programing are presented.

Keywords: Seismic Risk Mitigation, Optimization, Resource Allocation, Retrofitting, Stochastic Model, Value of
Stochastic Solution
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1. Gross Domestic Product
2. Two- stage stochastic optimization program
3. The expected value of perfect information (EVPI)
4. Value of Stochastic Solution (VSS)
5. Deterministic net present value (NPV) analysis
6. Benefit- cost analysis
7. Stochastic NPV analysis
8. Multi- attribute utility models
9. Optimization model
10. International institute for applied systems analysis (IIASA)
11. Insurance premium
12. Equivalent
13. Constraint
14. Non-negativity Requirements
15. Average Plan
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