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A Door that Opens to Many Possibilities



What will you learn in QF?

• Interest Theory
• Programming to Implement Techniques of QF
• Mathematical Models of Finance
• Investment Portfolio Construction and Optimization 
• Hedging and Risk
• Derivatives: Forwards, Futures, and Options
• Etc.



What do you need to know to learn QF?

• H2 math
• Graphs and transformations.
• Probability
• Calculus
• Linear Algebra
• Modeling and Programming
• Time Series Analysis
• Stochastic Calculus
• etc



A first example: the Mathematics of 
Retirement Planning

Power of Compounding

“Compound interest is the 

eighth wonder of the world

He who understands it, earns it …  

he who doesn’t … pays it ” 

– Albert Einstein



Power of Compounding

• Deposit  $𝟏𝟏𝟏𝟏,𝟏𝟏𝟏𝟏𝟏𝟏 at time 𝒕𝒕 = 0.
• Interest of 4% is paid at the end of each period
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Power of Compounding

• Deposit  $𝟏𝟏𝟏𝟏,𝟏𝟏𝟏𝟏𝟏𝟏 at time 𝒕𝒕 = 0.
• Interest of 4% is paid at the end of each period

• 𝑵𝑵 = 40
• 𝟏𝟏𝟏𝟏,𝟏𝟏𝟏𝟏𝟏𝟏 𝟏𝟏.𝟏𝟏𝟎𝟎 𝟎𝟎𝟏𝟏 = 𝟎𝟎𝟒𝟒,𝟏𝟏𝟏𝟏𝟏𝟏
• Interest earned = 𝟑𝟑𝟒𝟒𝟏𝟏𝟑 !!



Power of Compounding



Cents & Sensibility
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Cents & Sensibility

Assumptions

• You start working at age 25.

• Your desired retirement age is 65

• You wish to accumulate a retirement fund of 

• $ 1 million  

• You save a fixed amount annually



Cents & Sensibility

Plan
Save  $𝒙𝒙 regularly   at  𝒕𝒕 = 𝟏𝟏,𝟏𝟏,𝟐𝟐, … . . ,𝟑𝟑𝟑𝟑
(retire at 𝒕𝒕 = 𝟎𝟎𝟏𝟏)
Assuming interest of 4% is paid at the end of each period
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Cents & Sensibility

Accumulated sum at 𝒕𝒕 = 𝟎𝟎𝟏𝟏

= 𝟏𝟏.𝟏𝟏𝟎𝟎 𝟎𝟎𝟏𝟏𝒙𝒙 + 𝟏𝟏.𝟏𝟏𝟎𝟎 𝟑𝟑𝟑𝟑𝒙𝒙 + 𝟏𝟏.𝟏𝟏𝟎𝟎 𝟑𝟑𝟒𝟒𝒙𝒙 + ⋯ . + 𝟏𝟏.𝟏𝟏𝟎𝟎 𝟏𝟏𝒙𝒙
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Cents & Sensibility

Accumulated sum at 𝒕𝒕 = 𝟎𝟎𝟏𝟏

= 𝟏𝟏.𝟏𝟏𝟎𝟎
𝟏𝟏.𝟏𝟏𝟎𝟎𝟎𝟎𝟏𝟏 − 𝟏𝟏

𝟏𝟏.𝟏𝟏𝟎𝟎
𝒙𝒙

= 𝟑𝟑𝟒𝟒.𝟒𝟒𝟑𝟑𝒙𝒙



Cents & Sensibility
To be a millionaire, 

𝟑𝟑𝟒𝟒.𝟒𝟒𝟑𝟑𝒙𝒙 ≥ 𝟏𝟏𝟏𝟏𝟔𝟔

𝒙𝒙 ≥ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟑𝟑
Save at least $10,119 annually  for 40 years
You put in $ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟑𝟑 × 𝟎𝟎𝟏𝟏 = $404,760
and earn an interest of  $ 𝟓𝟓𝟑𝟑𝟓𝟓,𝟐𝟐𝟎𝟎𝟏𝟏 !



Cents & Sensibility
In general, if 
you save  $𝒙𝒙 regularly   at  𝒕𝒕 = 𝟏𝟏,𝟏𝟏,𝟐𝟐, … . . ,𝑵𝑵
rate of growth of your savings is 𝒓𝒓 compounded annually



Cents & Sensibility

Total accumulated sum at 𝒕𝒕 = 𝑵𝑵
𝑆𝑆 = 𝟏𝟏 + 𝒓𝒓 𝑵𝑵𝒙𝒙 + 𝟏𝟏 + 𝒓𝒓 𝑵𝑵−𝟏𝟏𝒙𝒙 + 𝟏𝟏 + 𝒓𝒓 𝑵𝑵−𝟐𝟐𝒙𝒙 + ⋯ . + 𝟏𝟏 + 𝒓𝒓 𝟏𝟏𝒙𝒙



Cents & Sensibility
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Cents & Sensibility



Thank you.
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