
Handout 2 

09.06.12 

Topic: Force of Interest+Annuity+Perpetuities 

Agenda: 

1. Warm Up & Review with homework questions  

2. Summary  

3. Calculator requirement & Calculator methods review 

4. Problems to try out 

 

 Warm Up 

Recall: From Handout 1 

 

Vote for hardness of HW… 

HW solution will be posted on Bspace. Save question for next class. 

 Summary 

1. Force of interest 

a) Why do we need it? 

Effective rate cannot give us information about the fund at any moment of time. 

b) Definition 

  The slope of the accumulation function divided by the amount in the fund at time t 

  𝛿𝑡 =
1

𝑎(𝑡)
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𝑑𝑡
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c) Related formula 

Given force of interest a(t) =  𝑒∫ 𝛿𝑟𝑑𝑟
𝑡

0   a(t) =  𝑒𝛿𝑡 = (1+i)
t
 

Given interest rate (i) 𝑒𝛿 = 1 + 𝑖 δ = ln (1+i) 

d) Special interpretation 

Nominal rate of interest compounded continuously 

lim
𝑚→∞

𝑖(𝑚) = ln(1 + 𝑖) = 𝛿 

e) Also useful to know 

Taylor expansion: e
x
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So approximately: 𝑒𝛿 = 1 + δ 

                    δ = i −
𝑖2

2
+

𝑖3

3
− ⋯ =  −ln (1 − 𝑑)    

2. Level Annuity 

a) Recall PV, FV Notice: PV=FV*v
t
  

b) Geometric Sum = (first term)
1−(𝑟𝑎𝑡𝑖𝑜)𝑛𝑜.𝑜𝑓 𝑡𝑒𝑟𝑚𝑠

1−𝑟𝑎𝑡𝑖𝑜
 

 

 



c)  
 

 

 

 

 

 

d) PV/AV of annuity-due (change i to d) --- complete on your own 

 

PV= 

AV= 

e)  

 

d) Trick to remember: use “i” for “immediate”, “d” for “due” :P 

3. Perpetuity  

 

 Calculator Requirement 

Calculators – For all exams (except EA exams): only the 

following Texas Instrument calculator models may be used: 

BA-35 TI-30Xa 

BAII Plus* TI-30XIIS* 

BA II Plus Professional Edition* TI-30XIIB* 

TI-30XS MultiView* TI-30XB MultiView* 

 

 

 

 

 

 

 

 

 

 



 Calculator methods review+ Problems! 

 

 

 

 

 



 

 


