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53. Youare given:

(1) The distribution of the number of claims per policy during a one-year period for

10,000 Jinsurance policies is:

Number of Claims per Policy | Number of Policies

500
500

2 or more 0

(1))  You fit a binomial model with parameters m and ¢ using the method of maximum
likelihood.

Calculate the maximum value of the loglikelihood function whenlm = 2.

—_— XNT&'\(\OMJLOD. (m'?-,q_)

_ oo . Sooo
(A) 10,397 L(ﬂ_\ =(<7o_)q‘a“_q):.)5 ' (( ?_‘ ) q" u_qy)
(B) __ -7,781 -
©)  -7,750 L (ﬂ,) =25 %Sm ("ﬂ.)‘sm
O  -6931 0(q) - 5000 An(2) + 5000-2n(4) +A50004n(1-g)
E) 6730 A Aot Kol suckesses  s000
MLE ~ . " 20000

A

4-%

L(%) = 5000 0n(2) + 5000 Ln(¥a) +15000 Qn () = -13804%
-

FAM-09-22 -43 -



Mortality Laws .
E‘Io.mp[n.. K &Pmma& ®)
Example. X~U(0,0) [©70]| : pdf: £ (;0)= 3= xelo®)

Likelihood  Fhon:
L®)=(2  w/ %<8 for all j74pn,
ey [man (X Xa .., XW) €O |
Note: L(©) ig s*vid'\aj decrea as a -f'h’m ok ®
=> It afains its macimum @ |max (%, . ¥a)=Bye

>7 =0y

Defn. The hosord cafe (adso known as Ha fo ortal.:
or the falwe e ) ed a rv X is a fundion Ay I—R
Ae‘n:vm.d as

)
@] S | d [ g 8e)
e‘x(") 5,(2) Sy®) dx [h b J

:le’ar all x€I whore T is the subset of R whare
f¢ i wel'defed and 8, #0.

@ : How dOljou express He  surwival -F'l\'on in Terms of Rx?
= (2 + = A [aa (546Y]
S \ - Ry(xddx = d [£n (Sx(x))]
b

-I‘fix(x)d:c = An (Sy(b)) (t-cons‘b)
|_st(6 ) - e‘{ &x(!)dl

Q'H,_m— notaXion Ax(‘x)... roken
H"C :FG'CL of mortaldy




H':'scamg\n. . X~ U(O,@)
fl\“u) = ?

Fxe(x)
xel0,0) : Ay g oy

Emﬂ . X~ &Ponen‘hﬁaﬂ (®)




18.6  You are doing a mortality study of insureds between ages 70 and 90. Two specific lives
contributed this data to the study:

Life | Age at Entry Age at Exit Cause of exit
1 70.0 90.0 End of study
2 70.0 Between 89.0 and 90.0 Death

You assume mortality follows Gompertz law . = Bx ¢ and plan to use maximum likelihood

estimation.
L is the likelihood function associated with these two lives.

L* denotes the value of L if the Gompertz parameters are B = 0.000003 and ¢ = 1.1.

Calculate L*.

(A)  0.0115
(B)  0.0131
(©)  0.0147
(D)  0.0163
() 0.0179
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18.7 You are doing a mortality study of insureds between ages 60 and 90. Two specific lives

18.8

contributed this data to the study:

Life | Age at Entry | Age at Exit | Cause of exit
1 60.0 74.5 Policy lapsed
2 60.0 74.5 Death

You assume mortality follows Gompertz law g, = Bxc¢* and plan to use maximum likelihood
estimation.

L is the log-likelihood function (using natural logs) associated with these two lives.

L* denotes the value of L if the Gompertz parameters are B = 0.000004 and ¢ = 1.12.

Calculate L*.
(A) 4,67
(B) -4.53
(©) -4.39
(D)  -4.25
(E) -4.11

You are given the following seriatim data on survival times for a group of 12 lives. The
superscript + indicates a right-censored value.

25, 327, 357, 36, 407, 44, 48, 60, 62", 65, 67, 70"

Calculate the standard deviation of the estimate of S(50) using the Nelson-Aalen estimator.

(A)  0.1455
(B)  0.1519
(C)  0.1547
(D)  0.1621
(E)  0.1650

[Question on October 2022 FAM-L Exam)]
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