
The Infinite Actuary Exam STAM Online Course
A.3.1. Practice Problems on Scale Parameters

1. Losses in 2009 have a Gamma distribution with mean 200 and variance 20, 000. If inflation is 10%, what
is the variance of a loss in 2010?

A. 20,000 B. 22,000 C. 24,200 D. 26,620 E. 28,000

2. [4B.S90.37] Liability claim severity follows a Pareto distribution with a mean of 25,000 and parameter
α = 3. If inflation increases all claims by 20%, the probability of a claim exceeding 100,000 increases by
what amount?

A. Less than 0.02
B. At least 0.02, but less than 0.03
C. At least 0.03, but less than 0.04
D. At least 0.04, but less than 0.05
E. At least 0.05

3. [3-CAS.S04.34] Claim severities are modeled using a continuous distribution and inflation impacts claims
uniformly at an annual rate of i. Which of the following are true statements regarding the distribution
of claim severities after the effect of inflation?

(i) An Exponential distribution will have scale parameter (1 + i)θ

(ii) A 2-parameter Pareto distribution will have scale parameter (1 + i)α and (1 + i)θ.

(iii) A Paralogistic distribution will have scale parameter θ/(1 + i).

A. (i) only B. (iii) only C. (i) and (ii) only D. (ii) and (iii) only E. (i), (ii), and (iii)

4. [4B.F95.06] You are given the following:

(i) In 1994, losses follow a Pareto distribution with parameters θ = 500 and α = 1.5.

(ii) Inflation of 5% affects all losses uniformly from 1994 to 1995.

What is the median of the portion of the 1995 loss distribution above 200?

A. Less than 600
B. At least 600, but less than 620
C. At least 620, but less than 640
D. At least 640, but less than 660
E. At least 660
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5. [1.Sample.17] An actuary is reviewing a study she performed on the size of claims made ten years ago
under homeowners insurance policies. In her study, she concluded that the size of claims followed an
exponential distribution and that the probability that a claim would be less than $1,000 was 0.250.

The actuary feels that the conclusions she reached in her study are still valid today with one exception:
every claim made today would be twice the size of a similar claim made ten years ago as a result of
inflation.

Calculate the probability that the size of a claim made today is less than $1,000.

A. 0.063 B. 0.125 C. 0.134 D. 0.163 E. 0.250

6. Losses in 2012 had density 4x−5 for x > 1 where x denotes the loss amount in millions. Inflation of 6%
affects all claims uniformly from 2012 to 2013. Find the probability that losses in 2013 exceed 1.8 million.

A. 0.09 B. 0.10 C. 0.11 D. 0.12 E. 0.13

7. [4B.S99.17] You are given the following:

• Claims have a Pareto distribution with parameters θ (unknown) and α = 2.

• Inflation of 6% affects all claims uniformly from 1998 to 1999.

• r is the ratio of the proportion of claims that will exceed d in 1999 year to the proportion of claims
that exceed d in 1998.

Determine the limit of r as d goes to infinity.

A. Less than 1.05
B. At least 1.05, but less than 1.10
C. At least 1.10, but less than 1.15
D. At least 1.15, but less than 1.20
E. At least 1.20

8. Losses have a lognormal distribution with µ = 6.9078 and σ = 1.5174.

Determine the percentage increase in the number of losses that exceed 1,000 if all losses are increased by
10%.

A. Less than 2%
B. At least 2%, but less than 4%
C. At least 4%, but less than 6%
D. At least 6%, but less than 8%
E. At least 8%
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9. Loss amounts in 2011 have a lognormal distribution with parameters µ = −0.8 and σ2 = 1.69. If there is
annual inflation of 5% per year, what is the variance of loss amounts in 2014?

A. 2.0 B. 3.2 C. 4.4 D. 5.6 E. 6.5

10. Loss amounts in 2010 have a lognormal distribution with mean 10 and variance 40. Loss amounts increase
due to inflation by 5% each year. What is the probability that a loss in 2012 will exceed 20?

A. 0.03 B. 0.05 C. 0.07 D. 0.09 E. 0.11
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