Solution #1

. D,
NCx = B(x)qy a65.:§i(12)V(65‘y) D

X

ER NC, = NC, — EE Contributions

(@)

Group J Employees
NC =30x](09)* x max 2% x $40,000 x 455" x v, 2 4% x $40,000}
+(01) 2% 4% x $40,000 {1+ (09)+(09) 7 + (09 ¥ +(09) ¢

=30x[0.59 x max{800x 104 x0.110, $3,200} +(0.1) x $3,200 -
=30x[1,888 +1,312] =$96,000

EE ant.. =30x 425 =% 40,000 = $48,000
ER NC = NC—EE Cont.= $48,000

Group K Emvlovees

NC =30 xmax[ 296 x 60,000 x g 5" 5559, 2. 495 x 60,000)

=30 x max]1,200 x 10.4 x 0.3888, 4,800]
=30x[4,85256]= 8145577

EE Cont. =30 x 4% x 60,000 = $72,000

ERNC =NC-EE Cont.=$73,577

Total

ER NC = $48,000 + $73,577 = $121,577
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Solution #1 — Continued

D
®) AL =Y (g, 4V 3

Group J Emplovees

AL =24 % l:(o 03 x max{800 x digs 512 x vV, 2 x 1600 x 108}

+(0.1) 3200 x 1.08 x 5&]1111%]

+(01) 3200 x 108 x 3 44]

1)
=24 %[0656 x max{800x10.4 x 0 118, 3200 x 1.08}
)
= 24 x[3200 x 108] = $82,944

Refunds = 6 x3200x 1.08 =$20,736

Group K Emplovees

AL =29 x max{1200 % digs 3" v, 2 x 2400 x 108}

=29 x max{1200 x 10.4 x 0 414, 5184}
=29 x[5184] = $150,336

Refund = 1x 4800 x 108 =3%5184
Total

AL =$82,944 + $150,336 == $233,280

Assets

Total EE contributions = $48,000 + $72,000 = $120,000

Assets = (Assets,y, + Contributions) x 1.08 - Refunds

=(0-+121,577 +120,000) x 1.08 - (20,736 +5,184)
=$234,983
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Solution #1 — Continued
(c) Gains

Investments = Assetsygy — (Assetsygq; + Contributions) x 1065 + Refunds

=234,983 —(0+121,577 + 120,000) x 1.065 + 25,920
=3623

Tefmln(.j) = (AL2001 + NCZOOI) x 1065- AL?.(}OZ — Refunds
(0+96,000) x 1065—82,944 20,736
(1440)

I

Death (K) = (ALZOOI <+ NCZGOI) x 1065— AL2002 - Refunds
'(0 + 145,577) x 1.065—-150,336-5184
(480)
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Solution #2

(a)  NC for Basic Plan using PUC:

NC =2000x v550 x gl

=2000x(108) "> x90
=$5,674

(b)  NC for Supplemental Plan suing EAN:

_PVFBy Sso

NC=
PVFSy, Sy

64-x

PVFBy, = [2% x Salary x (1+88)%* - 2000] 12555540 5 )

= [2% x 300,000 x (105)"* — 2000] x25x (106) > x 110

=9880 x 64.07
=633,050

PVFS = lizgy( o090 = 223643

_ 633050
7223643
=28306 x 105'°
=$46,108

NC % 105'¢
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Solution #3
()  Member A:

a1, -y

I=x

2 3
0% 1225 01x 085 x 104 09X 01x09%9 09 ><0.1x20.95x8+ 09 ><37
107 107 107

= 6000[62346]
= 37,407

te=x+1

NC@ Jan. 1, 2001 = A B(x)[ i v P, (q,"" {1-0.05(60- ;)}5512))}

09%01x09%x9 09?x0Ix095x8 09° x 7}

=20x12 ; ! L2
107 107 107
= 240[53846]
=$1,29230
Member B:
2
AL@1/1/2001 =20% 12 29[0.1 %09 x 94207 01x0.95x8 09 ’;7]
107 107
=6960[64016]
= 44,555

' 2
NC@1/1/2001 =20x 12[0'9 x01x095x8 0.9 x 7]

+
107 1072

=240x 55916
=$1,34198

UL@ 1/1/2001 = AL ~Fund
=[37,407 +44,555]~- 100,000
= -18,038 (Surplus)
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Solution #3 — Continued

(b)
09x01x095x8  09%x7
AL 002 =20% 12 % 26[0.1 x09x9 07 += o ]
= 6240[6.4016]
=$39,946
AIE, .0 = B(x) x Reduction factor x 2
= 2012 x 301 - 005(60-59)] x [t = 8.0]
= 7200(0.95)(80)
=$54,720
2 ' 3 '
AT = 20 % 125 10} 1% 1085+ 09x01x09x9 09" x01x 20.95>< 8,09 ><3 7
107 , 107 107 1.07
20x12x10
= T[é 2346]
= $6,644
ULij1/a002 = [39,946 + 54,720 + 6644] - 112,000 = —10,690
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Solution #3 — Continued

(c) Gain/Loss:

New Member (past service):
Gain = Transfer -In— AL

=10,000-6,644

= 3,356
Retirement:
e  Member Who Retired:

Loss = AL as retired -~ AL as active
=54,720 -»[44,555 + 1,342] %107 =5610

¢ Member Who Did Not Retire:

Loss = AL as active — AL as active
=736,946— [37,407 + 1292] x107
=—1462

Total Loss on Retirement = 5610 — 1462 = 4148
Investment:
Investment Return =100,000(i) - (¢)
Loss = 100,000(0.07 — 0.02) = 5,000 Loss
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Solution #4

(@)
D (12) _
AL@ 1/1/2001 = B(y) 2| 4 4 X}, N =N,
N . . D\ "D N,-N
{As active) * 65 v ¥
p
=30x12x40x [agf) + s VI ]v“'ﬁ" o
' Py
14.400x '4 5547 09039 84642\ 1 13854
’ ” (1L07Y’ 107° 142649
=96,811
D {12)
AL@1/1/2001 = B(x) 22| g 4 Vi~
™ M ~ Dx EI D65
(As retired)
=30x12x35%%° x [iiéllz)ﬂpss v c'i%z)}
_30x12x 35_[4 nsqqy 09039 8.4642]
107° ' 07’
=$87,222
Gain / (Loss) = 4L(as active) — AL(as retired)
=$96,811—$87,222
=$9,589
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Solution #4 — Continued

(b)
Factor 75% 1&8 = d{?) +75%{a” - 407)
(12 L(12) (12
= ago 4 75%("27 ) ‘ago.:gi)
=10.8387 +75%(12 5296 — 9 7460)
=129264
. . AL(as r'etired)
Optional pension =
Factor 75% J& S
_ $87,222
129264
=$6,74759 / year = $562 30 / month
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Solution #5

@ FLNC - [> PvEB, - AL]

> PVFS, x2S

where 47, is determined using the EAN method.

EAN NC, =

x

PVFBW,
LRALLE IS
PVESW,

and EAN AL, = PVFB_— PVFNC,

Member J:

PVFBWV =085x [6000 +7508 4%] x i) x y{80-30)

=085x[6000+750x 27.671]x 114 x v*°

=085x26,753x 114 x y*°
=139,193

PVFSW = 50,000 X &§5|j% where j = 1085 _ I

(1o4)"! 104

=~50-—~’9~(—)-0—x21‘711

(104)"
=705,153

EAN NC, = 39193 x 50,000 =2779
705,153

PVFNC, = 2779 x lig)

=2779 x 15473 =42,999
EAN AL, =778353-42,999 =35354

PVFS, =50,000x d

B}/%

=50,000x15473 = 773,650
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Solution #5 - Continued

Member K:

PVEBW = 085x [12,000 + 900‘%‘. } % 5&1}2) x p(60-39)

= 0.85%[12,000+ 900 x 7898]x 114 xv*
= 085x%19,108 x 114 x v* = 38,353

60,000
PVESW = W X Qi

- %OOLZ—{))% x19.076 = 564,987

28353 60,000=4073
564,987

EAN NC, =

PVFB, =38,353x1065'® =119,150

PVENC, = 4073 % do 0,
= 4073 x 6526 = 26,580

EAN AL, =119,150 -26,580=92,570

PVES, =60,000 x ﬁ?]j%
= 60,000 x 6.526 =391,560

Aggregate
AL =35354+.92,570=127,924
> PVFB,  =78353+119,150=197,503
D PVFS,  =773,650+391560 = 1165210
DS, = 50,000 + 60,000 = 110,000
197,503 ~ 127,924
FIL NC, = [ I 110000
1165210
=597% x 110,000 = 6569
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Solution #5 — Continued

(PVFB-F)
I4 NC, =~—utx§
®) * PVES *

F = B(x)x ER red'n x c'ig)z} s {60-%)

Member I:

(12) .

F =6000x085xdg " xv'? =17,572

PVFB=178353

PVFS =773,650

14 KC, - (78,353 -17,572)

x 50,000 =3928
773,650

Member K:

F=12,000% 085x% a4 x y7 = 74,827
PVFB=119,150

PVES =391560

(119,150 -74,827)

I4 NC, =
¥ 391,560

% 60,000 = 6792

Total NC =3928+6792=10,720
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