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Errata and Updates for ASM Exam ASTAM (Third Edition Second
Printing) Sorted by Page

On page 154, on the second line from the bottom, change the numerator of the fraction, 0.95(100), to
0.05(100). On the last line of the page, change the numerator of the fraction, 0.995(100), to 0.005(100).

On page 736, six lines above Example 40D, change the first f} to fj

On page 749, in the solution to exercise 40.5, change “There are 6 observations” to “There are 5 obser-
vations”. And change the final answer from 4 to 3.

On page 749, in the solution to exercise 40.6, on the second-to-last line, change fy3 to f3 ¢

On pages 776-779, the solutions to 42.1, 42.2, 42.3, 42.4, 42.6, and 42.9 use an incorrect formula for U'?.
The corrected solutions are shown on the pages at the end of this errata listing.

On page 817.1, in question 1(b), change LAS/100,000 to LAS?/100,000.

Updated 9/7/2026



776 42. OUTSTANDING CLAIMS RESERVES: MODELS FOR UNCERTAINTY

42.9. *& Youare given the following loss development data:

Cumulative payments
Development Year
0 1 2 3

2000 3000 3200 3360
2200 2700 3070
2400 3540

3 | 2800

N — O

Losses are fully developed at the end of the development year 3.
Using Mack’s method, calculate the covariance of the estimation errors,

~

-1

~

(Ciy ~ELCiy | D) (Cey ~ BICKy | 1))
1

I
—_

i=1 k=i

+

Additional old SOA Exam ASTAM questions: S23:6¢,6d,6e, F23:6, F24:6¢,6d,6e

Solutions

42.1. The link factor fz is
A~ 236+275

fo= 55 1560 = 1.049281

Then ) )
236 275
2 _ =0 ey — -5
0y =225 (225 1.049281) +262 (262 1.049281) 6.4406 x 10

Then 0, = V6.4406 x 10-5 = | 0.00802531 |.
42.2. We back out Cp ;.

1832 +2232+ Cp1 +2700 6764 + Ca

116 = fy = -
fo= 1558 + 1892 + 2100 2400 7950
6764 + CZ,l = 9222
Cp1 = 2458
Then
~ 2000 + 2415 + 2617
= Ts3 v 232 1 oasg — 7817
2 2 2
1 2000 2415 2617
2 e p— — — — — — —
0i=3 (1832 ( =5 1.078197) + 2032 ( % 1.078197) + 2458 ( SiES 1.078197) )
=10.407466
42.3. We first need 6% and 6%.

~ 1060 + 1190 + 1499

h=To0r 100071200 ~ P2

2 2 2
1 1060 1190 1499
a2
= - 11020 —=-11 1040 [ == —1.1 1200 | =2 —1.15| | = 12.17704

o 2( 00(1020 5) i O0(1040 5) i 00(1200 5) ) 0
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42.4.

42.5.

EXERCISE SOLUTIONS FOR LESSON 42

777

, 1100+1375 _

=20
2= 1060+ 1190

2 2
1100 1375
62 =1 — 11 1100 | —= -1.1| =7.7
635 = 1060 1060 +1100 119 69938

The answer is

min(7.769938, 12.17704, 7.769938 /12.17704) = | 4.957851

(a) By the assumptions of Mack’s method, Var(Cs, | C31) = C31 a%. We calculate 6%.

i - 510 + 500 + 694 _
1™ 430 + 490 + 500

2 2 2
1 510 500 694
A2 _ — —_ _— = .
07 = > (430(430 1.2) + 490 (490 1.2) +500(500 1.2) ) 16.77990

Var(Cs | C31) = 755(16.77990) = | 12,668.83
(b) We use conditional variance, conditioning on C3 | C3 1.

Var(Cz3 | C(3,1)) = E[Var(Cs3 | C32)] + Var (E[C33 | C3,2])
= E[(C32 | C31)03] + Var((Cs2 | C31)f2)

= C31f105 + f7C3107

We calculate fz and 6%.

» 530 +500
fr= S e = 1019802

— 530 ? )

63 = 510 25 —1.019802) + 500(1 ~ 1.019802)” = 0.388274

Var(Cs 3 | Ca1) = 755(1.2(0.388274) + 1.019802%(16.77990)) = 755(17.91696) =

We can also compute the variance using formula (42.5) setting | = 3:

C35 = 755(1.2) = 906
C33 = 906(1.019802) = 923.9406

1677990  0.388274
Var(Cs 3 | C31) = 923.94062 + =13,527.31
ar(Cas | Ca) 1.22(755) 1.0198022(906))

We will use formula (42.6). We first calculate é3/ jforj>1.

Cs2 = 3250(1.078) = 3503.5
Cs 3 = 3503.5(1.048) = 3671.668
Ca4 = 3871.668(1.043) = 3829.550

Now we have everything we need for formula (42.6).

0.00019 0.000093 0.000048
Var(Cs 4 | C31) = 3829.5502 + + =1.2685]
ar(Caa [ Cs1) 1.0782(3250) = 1.0482(3503.5)  1.0432(3671.668) [1.2685]
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42.6.

42.7.

42.8.
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42. OUTSTANDING CLAIMS RESERVES: MODELS FOR UNCERTAINTY

We will use formula (42.6).

fo= % = 1.190397
fi= % =1.138425

fo= % =1.081081

35 = % (184 (% —1.190397

2 2 2
210 300
) + 203 (m - 1.190397) +215 (m - 1.190397) ) =7.613823

255

62 =209 222 1.138425 i +210 == -1.138425 i = 2.422830
1= 209 210 -

6% = min (2.422830, 7.613823, 2.4228302/7.613823) =0.770980

For AY3,

Using formula (42.6),

C31 = 220(1.190397) = 261.89
G, = 261.89(1.138425) = 298.14
G5 = 298.14(1.081081) = 322.31

7.61382 2.422 77
Var(c3,3|c3,0)=322.312( 613828 80 0770980 =[3508.609

1.19

03972(220)  1.1384252(261.89)  1.081081%(298.14)

We'll use equation (42.7). The sum has only one term since I — 1 = | — 1, making the formula

Sg = Cog = 17,800. Also

so the formula becomes

(éw — E[C19 | @9])2

R 2 (2 o2
C1,9 —E[C19 | 99]) =228
( f8258

Cio=Cigfs

2 (2 2 2 2
Cisfsos  Cig0g

" f2(17,800) 17,800

since the fgzs in the equation cancel. Thus we get

N 2 .
(Cro—EIC1o | Dol) " = 19,5002((1’70333) -

First we compute 63,4 and S;,j=1,2,3.

C3,4 = Ca1faf3fs = 1660(1.15)(1.1)(1.01) = 2120.899

S1=1
S, =1
S3=1

Now we use formula (42.7).

020 + 1040 + 1200 = 3260
060 + 1190 = 2250
100

A 2 0.011070 0.006953 0.004367
(C3,4 - E[C3,1 | D4]) = 2120.899* ( + + =(40.5434
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42.9. First calculate the fjs, the 6]25, and all projected CAi,]-s.

S1 = 3000 + 2700 = 5700
~ 3200+ 3070

=22 1
h 5700
. 3360
=1
f= 3075 =10

Using these fjs, the projected values, shown in italics, are:

Cumulative payments
Development Year
0 1 2 3

0 | 2000 3000 3200 3360
112200 2700 3070 3223.5
2| 2400 3540 3894 4088.7
3| 2800 3920 4312 4527.6
1 2700 2 3540 2
2 ) 14| | =49.5681
62 = (2000(15 1.4) +2200(2200 14) 2400(2400 9.56818
2 2
32002 3070
= 3000 —1.1| +2700|== -1.1| =7.037037
(3000 ) " (2700 )
7.0370372
N .
= —0.999026
927 4956818

Now we have everything we need to calculate the last term of formula (42.9)

I—

—_

M-

(Ciy —ELCiy | D11) (Cry ~ EICky | D11
1

1l
—_

k=i

i

+

7.037037  0.999026
+
1.12(5700) '~ 1.052(3200)

0.999026
1.052(3200)

=7,864.96 +24,129.92 = | 31,994.88

(4527.6)

=3223.5 ( ) (4088.7 +4527.6) + 4088.7 (

Ready for more practice? Check out GOAL!

GOAL offers additional questions, quizzes, and simulated
exams with helpful solutions and tips. Included with GOAL
are topic-by-topic instructional videos! Head to
ActuarialUniversity.com and log into your account.

SOA ASTAM Study Manual—3™ edition, 2" printing
Copyright ©2026 ASM



