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(ii) Assumptions
● The number of claims relating to each development year is a constant proportion of the total claim

numbers from the relevant accident year.
● Claim amounts for each development year are a constant proportion of the total claim amount for the

relevant accident year.
● Claims are fully run off after development year 2.

8. i) I

ii) a) Let S(t) denote the insurer’s surplus at time t.
Then ψ(U) = Pr(S(t) < 0 for some value of t) i.e. the probability of ruin at some time
ψ(U,t) = Pr(S(k) < 0) for some k < t i.e. the probability that ruin occurs before time t.

b) Immediately before the payment of any claims, the insurer has cash reserves of 10,00,000 + 10,000+5,000
=10,15,000.

The distribution of S(1) is given by:



c) Assuming the surplus process ends if ruin occurs by time 1, then 2 possible values of S(2) are -6,85,000 and
-10,85,000.
If there are no deaths in year 1, possible values of S(2) are
No deaths: 1015000 + 15000 = 10,30,000

If B dies in year 1, the possible values of S(2) are:
A lives: 615000 + 10000 = 6,25,000
A dies: 615000 + 10000 – 17,00,000 = -10,75,000

The probability of ruin within 2 years is given by:
0.05 + 0.855 × (0.05 × 0.9 + 0.05 × 0.1) + 0.095 × 0.05 = 0.0975

9. (i) The inflation figures for the year 2018 will be ignored in the calculation as this year claims payments are
fully run-off.

(ii) The claim payouts given are as follows:



The development factors for the payouts are as follows:
Development Factor for Year 4 = (529/507) = 1.043
Development Factor for Year 3 = (507+598/441+516) = 1.544
Development Factor for Year 2 = (441+516+361/315+344+191) = 1.55

Using the above development factors, the run-off triangle is completed as follows:



Now, the projected claims have to be adjusted for future inflation and the table will adjusted as

Therefore, the outstanding claim reserve is = 28+60+21+265+123+44 = 541 Crores

(iii) Assumptions:

∙ The first year is fully run-off
∙ Claims in each development year are a constant proportion in real terms of total claims for each accident
year

∙ Inflation is allowed for explicitly
∙ Past inflation and future inflation figures are correct.

10.
i) a) is false since there cannot be a claim until time 2



b) is false since the insurance company could be ruined at time 3 if there is a claim, if U is sufficiently small.
c) is false since the insurance company cannot be ruined in year 4, since by that stage it will have sufficient
premiums to cover any loss.
d) is true since if it is not ruined by time 4, the insurance company cannot be ruined

ii) The premium charged will be: 1.3*0.2* (0.25*10Crores + 0.75*1Crore) = Rs. 0.845 Crores

iii) The possibilities are tabulated below, where N means not injured, R means injured but recovered and X
means injured but career ending:

Summing the cases where ruin occurs we have
ψ(1Crore, 2)=0.04+ 0.0075+0.0025=0.0975


