NMFM402 — Mathematics of Non-Life Insurance 2

GLM 2 - parameter estimation
Practical 3

To review the necessary theory for this practicals, you may check the lecture notes on Moodle, [1],
Chapters 2.1. and 2.2 (GLM - introduction and estimation of parameters). For further reading,
see [2], Chapters 2 and 3.

Exercise 1:
Consider a GLM with dependent variables having Poisson distribution and with logarithmic link
function (see Exercise 2 in Practical 2).

(a) Write the update rule for Newton-Raphson algorithm applied directly to the equations for
MLE derived in Ex 2. (c¢) in Practical 2.

(b) Write the update rule for Newton-Raphson algorithm using formulas in lecture notes [I],
Chapter 2.2.

(c) Write the update rule for Fisher method of scores.

Exercise 2:

In file "data.csv"you find artificial data (n = 40 observations) generated from a GLM from
Exercise 1 with Poisson distribution, logarithmic link function and simple linear predictor By +
Brx. Implement the Newton-Raphson algorithm from Exercise 1. Start with initial guess Gy =
0,81 = 0 and calculate 20 iterations. Did the algorithm converge? What are the final estimates
of By and 17 Compare it with the true values (used when simulating the data) Gy = 1,51 = 1.
Visualize the convergence of the algorithm and the true value of the parameters.
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