Solution #1

Aggregate NC =
(a) ggregate VFS

_ 67,500-13,500
- PVFES

NC

PVFS = SALyy % iz

PVES,, =50,000x dig, g,

PVEB-F

x 80,000

106

T 104

x Salary

-1

= 240,742

PVFS g = 30,000 g, . = 602,393
PVFS = 240,742 + 602,393 = 843,135

_ 67,500-13,500
843,135
5,124

NC
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PVFB,—F,
(b) > NC,, = ZW x SAL,
.

Allocate assets:

o Kelly gets 7,500

» Sue gets 50’008 x (13,500—7,500) = 5,000
e Chris gets 10,000 X (13,500 - 7,500) = 1,000

2

e Check total = 7,500 + 5,000 + 1,000 = 13,500

NCPat = M % 50,000 = 9,346
240,742

- w x 30,000 = 448

Chris T 602,393

NC,,,, =9,346+448 = 9,794

(c) If plan will be terminated in five years, the aggregate method will not provide suificient
NC for Sue. This is due to the “pooling” of their salaries in the calculation of Agg NC.
The individual aggregate method may be more appropriate since it handles each
individual separately. Given the small size of the plan and the shott time horizon, this

method may be better.
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Solution 2

Lifetime pension at retirement age x.

(LP,) =001xSalyy, x (1+58) ™ x [1-005(65—x)] x (x — w)

Bridge pension at retirement age 62:

(BP,) =0005x Sal,p x (1+55)" " x[1-005(65-62)] x (x —w)= LB, +2

LR, =001x60,000x 103%™ x[1-005(3)]x (62 —32)=$23,836.90
BP, =0005x 60,000 x 103%™ x[1-005(3)] x (62 - 32) =$11,91845

LP; =0.01x 60,000 1.03%" x 1x (65-32) = $33,708.17

PVFB,

NCllzooz =};“I;ZPT

x Sal,, x 103

5
PVFB, = [JLP62 x agis)l + BB, x ag‘;ﬂ X g X [Ps_z - # . 10362-32}
D32 32
5
+ LE, x a%gg},l % [& _ ?26_5_,:” 10365—32jl
. D32 D32

Where:

L(12) (12 (12
a%:g)] = a§| )"'spszvsag? :

093x94

65

= 4348+
= 108805

{12} .(12) 5..(12)
ag:“g*] = a§| o6 TsPesV tag

0.9x85

= 4348+~
106

=10.0645
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i) = d(;.z)_:\pﬁzvjdg?)

623~ ¢
—107— 0.96><39.9
1.06

=2.7203

PVFB, ={2383690x108805+11,91845%x2.7203]x 0.5x [% + 1.033°j|

+33,70817 x 10.0645 x [ﬁ < 1.0333J
396
=18,061.73+17 442,05
=35,503.78

Salyg,, y SNW_SNGS

1“0315—1 S'D

60,000 y ':8084 —54]
103" 396

= 804,360

PVFS, =

112002 = 3550378 x 60,000x103=2,72780
804,360
’ N32 _SNM J
SD47
8084 -3234
250 )

ALIJZG(}Z = NCI]ZUDZ X(

= 2,727.80(

=52,919.32
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Solution 3

. AL and NC for Cuirent Provisions:

ALy = B{x)Vopes &‘512}
_20x10x12x96

1 .06565_47
— 741634

NC,, = ALy, +Service = AB(x) v&: 4
= 74163410
— 74163

. AL and NC for Proposed Provisions:

ALy = 001x Saly, x (1045) ™ x Service x vi%?

X

015x P +085x[al? +075(aly? - ag;fgs)]]

=01x 36,000 1.045" x 10 x -ﬁ x[015x108+085[108+075(118-97)]]
=34,154.14

AAL = AL,,~ AL,
=34,15414—7,41634
= 26,737.80

NC,, = AL, +Service
=34,154.14+10
=3,41541

ANC = NC,, = NC,,
=3,41541— 74163
=2,67378
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Solution 4

(a) Company contribution at January 1, 2002:

: (PVFB— AL)
IPLNC=) *—2
0 2 s
AL=0
Member A

PVFB =1% x 30,000 x 104(°7%% 5 30 x 3119 x () = 56 655

PVFS = iy pos 0y X 30,000 104

=190764 x 30,000x 104 = 595,184

1P ne=£9855-9), (30,000 104) = 2,970
595,184

Member B
PVFB =1% x 50,000 x 104 x 30 x 41 x »(®-9) = 151,850

PVFS = lig 4 04y * 50,000 104

= 47707 x 50,000 x 104 = 248,076

151,850- 0}

ILP NC= ( x (50,000 x 104)=31,830
248,076

Total Normal Cost = 2,970 + 31,830 = 34,800
Contribution = 34,800 (since no UAL)

(ii) Modified Aggregate NC = ILP NC (First year)
Modified Aggregate NC = 34,800

Contribution = 34,800 (since no UAL)
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{b} Accrued liability and company contribution at January 1, 2003:

. (PVFB - AL)
p NC=S YA
@ 2 pEs

Member A

AL =2970x1065= 3,163

PVFB =56,655x L065 x (1—101—4] =63,819

PVFS = iz gesnouy * 30,000x 110 104
= 185110 34,320 = 635,298

(63,819 -3,163)

x 34,320 = 3,277
635,298

ILP NC=

Member B

AL =31,830x1.065= 33,899

PVFB =151850x1065x (liolzl-] =171,050

PYFS = iy s gany X 50,000 x 110 x 104
= 38613 57,200 = 220,866

171,050 - 33,899)

x57,200= 35,519
220,866

ILP NC=(

Total Normal Cost = 3,277 + 35,519 = 38,796
F=134,800 (0% return on fund)
UAL = AL-F =37,062-34,800=2,262

Amorttization = vAL = 2,262 =
i 100138

413

Contribution = 38,796 + 226 = 39,022
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. . (PVFB-F)
(i) Modified Aggregate NC=-———=
PVFNC
AL = =34 800 (0% return)
NC  =38,796 (same as ILP)

PVFB = 63,819+ 171,050 = 234,869

PVFNC = 3277 % &ﬂi(l 0651 04-1) +35,519x d2|(1 065/1 04-1)
=3,277x 185110+ 35,519 x 38613
=197.810

(234,869 ~ 34,800)
197,810

Modified Aggregate NC = x 38,796 = 39,239

Contribution = 39,239 (since no UAL)
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Solution #5

(a) Accrued hability and normal cost at January 1, 2002:

AL =" B(x)a"v"™*) (Same as Unit Credit in first year)

> PVFB-Y AL)

AAN NC= S PYFY

xn

Member X

AL =50x12x20x %7 x (1~ 004 x 3)x W% = 70,187

PVFB = 70,187 x ;-% = 98,262

PVFY =y = 64845

Member Y

AL =50%12x 4 xdl? x 088 x v(®) = 3,097

PVFB =3,097 x if— = 27,873

PVFY =d_, =14.2006

32
(98,262 +27,873 70,187 - 3,097) 7= 52,851

AAN NC = =
(64845+ 14.2006) 20.6851

x2=5110
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(b) Accrued hability and normal cost at December 31, 2002:

UAL, = (UAL, + NC,)x1065—C -, (Interest @ 65%)

C+1, =15975
UAL = (70,187 +3,097 +5,110) x 1.065-15,975 = 67,515

AL =UAL+F =67,515+17,500 = 85,015
FVFB, =50x12x21xd% x(1-004x10)
=12,600x 12 x 060 = 90,720
PVFB, =27,873x1065= 29,685
FVFB,,, =90,720+29,685=120,405
FVFY =d_ =1405868

Efl}
(120,405 -85,015)
14.05868

AAN NC = x1=2517

(c) Reconcile the change in Normal Cost:

NC at 1/1/02(U,,,;) = $2,555 per active member
NCat 31/12/02(U,,) = $2,517 per active member
Change in NC = ($38) per active member

1 ,
Usmz =U, -—(P—V}—;}%;)X{(]—IX E.’l _Ic _[P)

= 2(¢. x(PVFB., ~ U, x PVFY,,))

exp

+> (APVFB-U,, x APVFY)}

Investment:
Exp’d F = §$15,000x 1,065 =%$15,975
Act’l F = $17,500

(17,500-15,975)
14.05868

Decrease in NC due to experience = =3$109
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Retirtement:

APVFB =$98,262 x1.065-$90,720
=$13,929

APVFY = dy = 5841
(13,929 -5841x2,555)

Decrease in NC due to experience =
14.05868

=($71)
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