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Normal - the trade winds and strong equatorial currents flow toward the west. Meanwhile, an intense Peruvian current causes upwelling of cold
water in east Pacific, keeping coastal Peru coast relatively cool and dry

El Nifio - High pressure system develops over west Pacific, relaxes trade winds, reduces upwelling of cold water and raises water temperatures in
east Pacific, causes above normal rainfall in coastal Peru

El Nifo to Blame?

Flood - EI Nifo
threats
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asmall El Nifo

El Nifio effect effect

El Nifio vs. wildfire Peru’s flood hit El Nifio hits Peru

Impacts of El Nifio on Peru Research Questions Objectives
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Design an El Nifio-Southern Oscillation Index Insurance for Floods

Step 1: Choosing an Index|] Step 2: Modelling El Nifio || Step 3: Modelling El Nifio || Step 4: Rating El Nifio
index index Index Insurance

- Is El Nifio Changing - Statistical Models 1 The design of the contract is

I Testing for structural changes using I Conditional variance of El Nifio 1+2 scaﬁ:guligsproportmnal indemniy
Bai and Perron approach index has increased over time

I Choose an index which is highly
correlated with economic losses
due to catastrophic floods
I evaluated via Quantile

regression

For a given value of El Nifio 1+2

among four Nifio index regions,

EINifo 1+2 index, just off coast
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Summary and Conclusion

Conditional variance of EI
index is persistent, following
integrated or long memory
process?

AR-GARCH and AR-FIGARCH models that
allow variance to vary over time
outperform linear AR model

Support the actuarial analysis of a proposed El Nifio-Southern Oscillation Index insurance for Peru

I Is El Nifio events becoming more volatile since the mid 1970s?

The results of multiple structural changes test proposed by Bai and Perron (1998, 2003) implies standard deviation of El Nifio 1+2 index are changing over time
Three statistical time-series model of El Nifio 1+2 index are examined and compared through in-sample fits and out-of-sample forecasts

I For in-sample fits, AR-GARCH and AR-FIGARCH models that allow disturbance variance to vary over time outperform linear AR model

I At short forecast horizons, out-of-sample forecasts from the linear AR(2) model are superior than AR(2)-GARCH(1, 1) model and AR(2)-FIGARCH(1, d, 1) model
I Asthe forecast horizon increases, AR(2)-GARCH(1, 1) model and AR(2)-FIGARCH(1, d, 1) model outperform the linear AR(2)

The premium rate estimates based on such time-invariant econometric model could be too low and the insurer would therefore expose to undeslred

underwriting risk and ultimately the index insurance market would collapse

index, the expected indemnit
that would be paid per unit o
coverage is

Expected indemnity =
index - trigger o
loss - trigger g,

= gi max E‘b

Given QMLEN?arameters from
the model, Monte Carlo
simulation method is applied to'

the data and thus
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