6D Amortising Annuities – Student Handout
1. Definitions
Annuity:
An investment where the investor gets a regular payment. The account earns compound interest and closes when the balance reaches zero.
Principal (V₀): The starting balance of the annuity.
Payment (D): The regular amount withdrawn each period.
Interest Rate (r): The rate applied each compounding period.
Recurrence Relation (RR):
V₀ = principal  Vₙ₊₁ = R × Vₙ − D
Where:
R = 1 + 

2. Given Information (Karen’s Annuity)
· Initial balance (V₀): $120,000
· Monthly payment (D): $1,300
· Interest is calculated monthly
From the table, first month’s interest = $699.60

3. Calculate the Monthly and Annual Interest Rate
× 100 = 0.583 monthly          × 12= 6.996 ≈ 7% annual

4. Write the Recurrence Relation
R = 1 +  =1.00583              V₀ = 120 000  Vₙ₊₁ = 1.00583 × Vₙ − 1300

5. How the Amortisation Table Works: 
Each row is calculated using these steps:
1. Interest = Monthly rate × Previous balance            
0.583%=0.00583        Interest = 0.00583 × Vₙ          
2. Principal Reduction = Payment – Interest                             
Principal reduction = 1300 − Interest
3. New Balance = Previous balance − Principal reduction       
Vₙ₊₁ = Vₙ − Principal reduction

6. Fully Worked First Three Lines
Line 1           Interest = 0.00583 × 120,000 = 699.60 
                      Principal reduction = 1300 − 699.60 = 600.40 
                       = 120,000 −600.40 = 119,399.60

Line 2           Interest = 0.00583 × 119,399.60 = 696.10 
                     Principal reduction = 1300 − 696.10 = 603.90 
                       = 119,399.60 − 603.90 = 118,795.70

Line 3           Interest = 0.00583 × 118,795.70 = 692.97 
                      Principal reduction = 1300 − 692.97 = 607.03 
                       = 118,795.70 − 607.03 = 118,188.67 


7. Detailed Amortisation Table 
	Payment #
	Payment ($)
	Interest ($)
	Principal Reduction ($)
	Balance ($)

	0
	0.00
	0.00
	0.00
	120,000.00

	1
	1,300.00
	699.60
	600.40
	119,399.60

	2
	1,300.00
	696.10
	603.90
	118,795.70

	3
	1,300.00
	692.97
	607.03
	118,188.67

	4
	1,300.00
	______
	______
	______

	5
	1,300.00
	______
	______
	______

	6
	1,300.00
	______
	______
	______

	7
	1,300.00
	______
	______
	______

	8
	1,300.00
	______
	______
	______

	9
	1,300.00
	______
	______
	______

	10
	1,300.00
	______
	______
	______

	…
	…
	…
	…
	…


8. Calculator / Finance Solver Method
Use a financial calculator or CAS with these settings:
· N = ?
· I = 7
· PV = −120,000
· Pmt = 1,300
· FV = 0
· Cpy/Ppy = 12/12
Result:
N=132.93              So the annuity lasts for 133 months.

9. Practice Questions
1. Complete the amortisation table up to payment #10.
2. What percentage of the payment is interest in month 1? In month 10?
3. Explain why the principal reduction increases each month.
4. Convert 133 months into years and months.

