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Q.1)
(@)
i) What is meant by memory less property of the exponential distribution Q)
i) Assume that the aggregate claims is a Compound Poisson process. Define the adjustment
coefficient. Q)
iii) Define probability of ruin [both in continuous and discreet time]. 3

[3]

(b) Past experience indicates that the number of claims received per morth ~ Poisson (I ) and that the
claim amounts ~ Exp ( @). The insurer’s security loading is set at q %. Aninitial surplus of U

has been set aside Itisgiventhat | =50, q =25%, @ =20000and U =INR 100000

i) Expressthe formulafor the adjustment coefficient in theform R= a g ) 3)
+q a

ii) Caculate the adjustment coefficient. Q)

iii) Give an upper bound for the insurer’s probability of ruin. @
iv)  How will your answer to (i) above be affected if it is noticed that the claim numbers ~ Poi(70)

instead of Poi(50). 1)

v)  Justify your result in (iv). 2
vi) What leve of initial surplus will be required if the insurer desires to reduce the security loading
to 20%, but would have the same upper bound for ruin probability asin (iii). 2

[10]

Total [15]

Q.2 The following information about the amounts of claims paid and the number of policies sold for a
certain class of insurance for each of the last four years for three different insurers A, B, C is

available.
Expected
Year 1 Year 2 Year 3 Year 4| inyear 5
Claims paid INR 11.00M | INR 11.81M INR 9.68M INR 22M
No of Policies 2000 2250 1800 4000 4000
INR INR
Claims paid 250.00M 373.13M | INR 262.5M INR 250M
No of Policies 50000 75000 52500 50000 50000
INR INR
Claims paid 500.00M 550.00M INR 515M INR 545M
No of Policies 100000 110000 103000 109000 109000
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Insurer A has estimated the number of policies to be sold as 4000 and by multiplying this by the average
claim cost per policy over the last four years to arrive at a figure of INR 260 M However the volume
being relatively small has asked you to examine the credibility of this estimate.

0] Anayse the data using EBCT Model 1, and calculate the expected total claim payment to be

made by the company in the following year. (6)

(i)  Anaysethe datausing EBCT Model 2, and again calculate the expected payout amount in the
following year, (8)

(i)  Calculate the credibility factors for B and C under EBCT Mode 2 2
(iv)  Comment on the results ©)]
Total [19]

You may use the summary statistics given below, which have been calculated using the formulae and
notation given in the Tables, again working in millions of Rupees.
Subscripts 1, 2 and 3 refer to Insurers A, B and C respectively.

é Ri(Xy- X1)2 =0.0001070 éj Ri(Xy- X)?=0.001366
J
é_PZj(XZ,j_ X2)2 = 00000310 %PZj(XZ,j_ X)? =0.000063
J
é_PBj(XB,j- X 3)? = 0.0000000 éjl%j(xg,j - X)#=0.000005
J

(@)

() Two companies A and B have same level of premium income and same classes of business.
Nevertheless Company A holds much larger claims reserves than company B. List the
possible reasons for this.

©)

(ii) List the circumstances under which Case estimation may be preferred to statistical methods
for determination of claim reserves.

©)
(iii) List the four main classes into which statistical methods for reserving may be classified
)
(iv) You have a run-off triangle of paid clams split by accident year. Suggest possible
reasons for:
(@ A row of figures that is unusualy high
(b) A column of figures that is unusually high
(c) A diagona of figures that is unusually low.
©)
(b)  There aretwo different ways of classifying the experience rating systems into two types. List all
the four types. 2
(© What isthe UPR as on 31% March in respect of arisk which commenced on 4'" November if
the insurer uses the 24 ths method ? 1)
Total [14]
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Q.4)

0] Explain the use of the following key indicators in interpreting accounts of a general insurance

company:

Claim ratio (or loss ratio)
Solvency ratio
Length of tail

()

(i) Anactuarial student has made out the following extract from the accounts of a general insurance

company for four years:
Rupees million

Description of item Year 2001

Written premiums NA
Claims paid NA
Expenses paid NA

Increase in DAC

Increase in outstanding

Claims reserves NA
UPR 17.5
Outstanding claim

Reserves 125
Adjustment for DAC (1.25)
Investment income NA
Tax NA
Dividends NA

Retained profits
Shareholders' funds 20
Tota assets 166.2

Year 2002
37.5

32

36.2

0.3

13.8
18.8

111.2
(15)
25
7.3
17.5
4.2
28.8
157.7

Year 2003
40

30

38.8

0.3

3.8
20

115
(1.9)
10
28
18.8
10.2.
19
152.3

Year 2004
60

30.5

42.5

1.0

11.2
375

126.3
(2.9)
25
55
20
3.8
15.3
176.2

Calculate the ratios stated in (i) above and comment in detail on any trends brought out by them.

(10)
Total [15]
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Q.5
(i) Describe the businessrisks that affect all general insurance companies. 8)

(ii) Discuss how any of these, in particular, affect a small company established three years ago operating
with a high proportion of reinsurance and is now desirous of expanding faster primarily by
introduction of new classes of businessin to its portfolio. (7

Total [15]

Q.6) An actuarial student has extracted the following information from the business plans of two companies:

Figures in Rupees million

Description of item Company A Company B

Year 2005 Year 2008 Year 2005 Year 2008
Gross written premiums 25 40 240 300
Net written premiums 18 25 216 270
Commission & brokerage 25 45 12 15
Expense ratio 18% 20% 14% 15%
Solvency margin 50% 35% 75% 75%
Business Mix:
Motor 25% 25% 20% 22%
Engineering 10% 5% 15% 17%
Product liability 7% 10% 10% 10%
Other liagbility 5% 10% 15% 15%
Health & PA 23% 25% 20% 17%
Fire 30% 25% 20% 19%

() State differences, if any, you would expect to find in the investment policies of the two companies.

()

(i) Suggest possible investment portfolios for the two companies as at the end of the years 2005 and
2008. Give reasons for the portfolios. (5)
Total [10]

Q.7) A general insurance company is considering entering in to professional indemnity insurance to be
granted to firms advising on design and construction of commercial and office complexes in mgjor cities
of the country. The company has approached you for advice on pricing.

0] List possible measures of exposure you would consider. 2
(i) Discuss the main difficulties relating to pricing. (10)
Total [12]
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