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ABSTRACT

The paper mainly studies the application of Nonlinear regression models in
predicting the Incurred But Not Reported Reserve(IBNR). Firstly, by analyzing the
3D Scatterplot of two historical data sets which will be used in this paper, we choose
to adopt exponential models for our research. Then, we studies the relationship of
variances and averages by groups. In order to exterminate the heteroscedasticity of
random disturbing items, we come up with two models, one is loglinear model, the
other is a weighted biexponential model, mainly to explain the relationship between
unit incremental losses and ages. In the data list of the incremental losses, for each
accident unit, because the Incurred But Not Reported Reserve is the sum of the
missing values, so the aggregate Incurred But Not Reported Reserve at one
assessment point is the sum of all of predicted values.

Firstly, the paper talks about the nature of business, the resource and the
characteristics of the Incurred But Not Reported Reserve for insurance companies,
especially, the nonlife insurance companies. Then it introduces the three methods
which are used in practice to evaluate the IBNR at present in China, recalls relevant
literatures for the Incurred But Not Reported Reserve, and express the rules for
evaluating IBNR in our country.

When the models are selected, the paper briefly show the necessary knowledge
which are related to both actuarial science and regression field. Immediately after, the
paper dose the theoretical research for the two models and obtain the concrete
formulas of estimations and confidential intervals for both parameters and IBNR.

In the empirical study, the paper firstly do the empirical analysis both for two
models to obtain the point estimation and interval estimation of the parameters and
the the vacant incremental losses, finally get the point estimations and the confidential
interval estimations for the Incurred But Not Reported Reserve. Then we check the

fitting effect of models by depicting the residual plot and correlation plot between
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predicted values and real values. The next step, the paper estimates the Incurred But
Not Reported Reserve by the three methods used in practice. Immediately after, we
compare the predicted IBNR reserve by two models and those predicted by the
methods in practice with the real IBNR, and we summarize that the nonlinear model,
especially, the biexponential model is relatively efficient in predicting the Incurred
But Not Reported Reserve.

Key Words: loglinear;biexponential;IBNR.
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