A Field Guide to Some formulas

Crucial formulas:
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Discrete
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Note: This needs to be divided by m to give the mthly payment.
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I = initial expense, e = recurring expense



Continuous:
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De Moivre, also called “uniform”:
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Exponential, also called “constant force of mortality”
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Below is a summary of some formulas and their range of validity,
when suitably modified. In particular discrete formulasuse d =i /(1+
i) instead of § = In(1 + 4). Things payable mthly (m) will use d™
and i instead of d and i. “C” means “continuous,” “D” means
“discrete,” and “WL” means “whole life”.



Table 1: Life Table Formulas

Formula Valid
loye = (1 — )1y + tles UDD,0<t<1
10 = 1(¢x) UDD,0<t<1
love = (1) 7D - (I )t CFM,0<t<1
P = (po)' CFM,0<t<1
/ix+t:#qu) UDD,0<t<1
Uz = Oy — nBplpin C,D,(m)
Ay m| = ay — Exd:r:+n C>D7(m)
Al = Az — nEByAein T, C, D,
A = Qv +prx+1 D,(m)
A, +o0a, =1 C,D,(m),T
A, =1 s Ay UDD, De Moivre, WL, T,(m)
A, = ( i)z A Claims Acceleration
g(c = (1+1)% A, Claims Acceleration
Var(“A,”) =2A, — (A,)? C,D,WL, T, E, (m)
Var(“a ) = % (2A — (4,)?) C, D,WL, T, (m)
Var(L§) = (S + =5°)°(*A, — (42)?) C, D,WL, E, (m)
Var(“SA, — Pa,”) = (S + ) (74, - (4,)?) C, D,WL
= 52% benefit premium, C, D,WL
B(LG) | L) 2 1) =V
tV = SAsit — Plgyy WL
=9 ( — a;:t) benefit premium, C, D,WL,E
= S% benefit premium, C, D,WL,E
V= (bis1¢ertv — Py) + pryiv(411V) Discrete, T, WL
Var(L(z) | L(z) > t) = (S + £) A,y — (A411)?) C, D,WL
= SQA“(T—W benefit premium, C, D,WL
Var(xL) = pesrQerr[v(bepr — k1 V)]?
+ v2peypVar(p L) General
il™ = a(m)i, — B(m) UDD, not temp., not A{™

Agcm) _ i(’i”) A, UDD, WL, T, De Moivre, not d(;”)




