GAINS AND LOSSES

Analysis By Source - Active Employees

Assume employee is age x at time 0, and
age x+1 at time 1

/
(1+i)(NC,+AL,) - (BP+int)

v'?—,g (NCy+AL,)
P« (NCo+AL,)(1+i)/p,

eAL1

ALy =pQ) - (AL,y)
=(1- a0 - ) (AL,)
=AL,- qWAL, - qAL,

Assumed
Zero for
actives

Typical retrospective definition for AL:

AL, =5 NC (1+i)*/,p,
t=EA

AL, = 5 NC (1#i)*"t /. p,

t=EA
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GAINS AND LOSSES

Analysis By Source - Active Employees

Logical interpretation of expression:
eAL1 =AL1 - q(V)\(/)AL1 - q(g)AL»]

Case 1: Employee survives

Expected Liability AL,* p(M

Actual Liability AL,
Experience Loss qWAL, + qdAL,

Termination Loss Mortality Loss

Case 2: Employee dies

Expected Liability AL,* p(M

Actual Liability zero
Experience Gain aqwAL, - (AL,-qdAL,)

Termination Loss Mortality Gain
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GAINS AND LOSSES

Case 3: Employee is vested termination
Expected Liability at time 1
AL, =AL,* p()

=AL, - qWAL, - qPAL,

Actual Liability at time 1
(ABy) (vesting®%) a2 (VF*™" gax.1Px+1)

Gain = Expected - Actual

Mortality Loss
qYAL,

plus
Termination Gain

AL, - qAL,
- (ABX)(VeSting %) am)(VRAx1 RAX1pX+1)
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GAINS AND LOSSES

Analysis By Source - Active Employees
Other Types of Questions

1. Salary Scale G/L

G/L = AL, based on expected pay
- AL, based on actual pay

2. Early Retirement G/L

G/L = AL, as active employee
- AL, as retired employee

Item 2 above assumes no retirement
decrements
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UNIT CREDIT - GAINS AND LOSSES

Actuarially reduced early retirement
= No early retirement gain or loss

Actuarially reduced early retirement:
ERBy =ABy™ N(12) / N(2)

Accrued Liability before retirement:
ALacr  =ABy ™ aG2(VF** caxPyx)

= AB, * N(12) / D,

Accrued Liability after retirement:
AlLger =ERBy*N(2 /D,

= AB, * N(12) / N(12) *(N(12) / D, )
= AB, * N12) / D,

G/L = AL, as active employee
- AL, as retired employee
= Zero
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UNIT CREDIT - GAINS AND LOSSES

100% vested termination
= No termination gain or loss

Note: assumes no withdrawal decrements,
and same mortality before / after exit

Accrued Liability before withdrawal:
ALycr =ABy™ a0 ™ (V™ caxPx)

Accrued Liability after withdrawal:
ALy =ABy * vesting% * a2 * (VRA* .. yPx)

= ABy * aftd * (VRAX caxPx)

G/L = AL, as active employee
- AL, as terminated employee
= Zero

If <100% vested, termination = gain
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ENTRY AGE NORMAL
GAINS AND LOSSES

Graphical representation of EAN AL before
and after termination:

Entry Age Accrued Liability

Unit Credit Accrued Liability
[

Entry Current Retirement
Age Age Age

As active, have Entry Age Normal AL.
As termination, have Unit Credit AL.

Actuarially equivalent early retirement
benefits = gain upon early retirement.
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GAINS AND LOSSES

Analysis by source - Retired Employees

AL, =(1+i)(AL,#NC,) - (BP+i)

=(1+i)( a2 ) - (actual BP+i)

Note: NC assumed O for retirees

For retirees, both the actual AL, and the
expected AL, depend on status attime 1. A
death that occurs at the beginning or end of
the year will have different actual benefit
payments (monthly), and different values of
JAL,.
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GAINS AND LOSSES

LIFE CONTINGENCIES REVIEW

a, =1+vp +vip +..
1 1 1 1 1
]
X x+1 x+2

éX+1 =1+ Vpx+1 * v22px+1 *..
1 1 1I 1

I N | I |

I Y | I |

X xX+1 x+2

. )
VPy 8y = VPy *V

=4, -1.0

P, * .

Solve for“interesit ratei:
1+i=(p,a,,)/(a, -1.0)
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GAINS AND LOSSES

Analysis by source - Retired Employees
SURVIVAL CASE - ANNUAL ANNUITY

AL, =(1+i)(NC, + AL,) - (actual BP+i)
=(1+i)( a, ) - (actual BP+i)
=(1+i)(a, ) - (1+i)
= (1+i)(&,-1.0)
=(1+i) a,

= anX+1
AL, =a,,,

Loss =a,, -p,ay,,

= Ay Qy4q

This is a liability loss
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GAINS AND LOSSES

Analysis by source - Retired Employees
SURVIVAL CASE - MONTHLY ANNUITY

AL, =(1+i)( 402 - (actual BP+i)

=(1+i)( 212 ) -1+ 1 |[124+11+_ + 1
()&% ) -1* 45 15 %42+ 42 ]
= (14iV( 5(12) ) - +1_3.

=(1+i -1
(14 a,)- 11
= pxax+1'3—1

= pxég&) ) ;—qu

AL, =a(2)

+1

Loss =q,a(2 + ;_qu

liability loss ben. pmt. loss
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GAINS AND LOSSES

Analysis by source - Retired Employees
DEATH CASE - MONTHLY ANNUITY

AL, = (1+i)( a12)) - (actual BP+i)

AL, = zero (straightlife annuity)
Gain= _AL,

Depends on amount of benefits paid, which
depends on actual date of death
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