
Formula Sheet 

1. Relation between Future Value (FV) & Present Value (PV) at yearly compounding interest 

rate 𝑟 for a period of 𝑡 years: 𝐹𝑉 = 𝑃𝑉(1 + 𝑟)𝑡 

- Compounding 𝑚 − 𝑡𝑖𝑚𝑒𝑠 in a year: 𝐹𝑉 = 𝑃𝑉 (1 +
𝑟

𝑚
)

𝑚.𝑡
 

- Compounding continuously: 𝐹𝑉 = 𝑃𝑉. 𝑒𝑟.𝑡 

 

2. PV of cash flow for 𝑡 years: 𝑃𝑉 =
𝐶1

(1+𝑟)
+

𝐶2

(1+𝑟)2 + ⋯ +
𝐶𝑡

(1+𝑟)𝑡 = ∑
𝐶𝑖

(1+𝑟)𝑖
𝑡
𝑖=1  

 

3. Net Present value 𝑁𝑃𝑉 = 𝑃𝑉 − 𝐶𝑜𝑠𝑡 

 

4. Perpetuity: The value of 𝐶 received each year, for ever: 𝑃𝑉 =
𝐶

𝑟
 

 

5. Annuity: The value of 𝐶 received each year, for 𝑚 years 

𝑃𝑉 =  𝐶

𝑟
[1 −

1

(1 + 𝑟)𝑚] = 𝐶 [
1

𝑟
−

1

𝑟(1 + 𝑟)𝑚] = 𝐶 × 𝐴𝑟
𝑚 

 

6. Growing Perpetuity at a constant rate 𝑔 , for ever 

𝑃𝑉 =
𝐶1

(1 + 𝑟)
+

𝐶1(1 + 𝑔)

(1 + 𝑟)2
+

𝐶1(1 + 𝑔)2

(1 + 𝑟)3
+ ⋯ =

𝐶1

𝑟 − 𝑔
 

 

7. Growing Annuity at a constant rate 𝑔 for 𝑚 years 

𝑃𝑉 =
𝐶1

(1 + 𝑟)
+

𝐶1(1 + 𝑔)

(1 + 𝑟)2
+ ⋯ +

𝐶1(1 + 𝑔)𝑚−1

(1 + 𝑟)𝑚
=

𝐶1

𝑟 − 𝑔
[1 −

(1 + 𝑔)𝑚

(1 + 𝑟)𝑚
] 

8. Future Value of an Annuity: 𝐹𝑉 = 𝑃𝑉 × (1 + 𝑟)𝑚 =
𝐶

𝑟
[(1 + 𝑟)𝑚 − 1] 

 

9. The relationship between effective annual rate (𝑟) and nominal (quoted) annual rate (𝑖): 

𝑟 = (1 +
𝑖

𝑛
)

𝑛

− 1 

 

10. PV of bonds & frequency of payments: 𝑃𝑉 =
𝐶

𝑟
[1 −

1

(1+𝑟
𝑓

)
𝑓×𝑡] +

𝐹𝑎𝑐𝑒 𝑉𝑎𝑙𝑢𝑒

(1+𝑟
𝑓

)
𝑓×𝑡  

11. PV of stocks:  

𝑧𝑒𝑟𝑜 𝑔𝑟𝑜𝑤𝑡ℎ ∶ 𝑃0 =
𝐷𝑖𝑣

𝑟

𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑔𝑟𝑜𝑤𝑡ℎ: 𝑃0 =
𝐷𝑖𝑣

𝑟 − 𝑔

𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑙 𝑔𝑟𝑜𝑤𝑡ℎ: 𝑃0 = ∑
𝐷𝑖𝑣(1 + 𝑔1)𝑡

(1 + 𝑟1)𝑡
+

𝐷𝑖𝑣𝑇+1
𝑟 − 𝑔2

(1 + 𝑟)𝑇

𝑇

𝑡=1

 

 

12. Standard deviation of the asset 𝑖’s return:  𝜎𝑖 = √𝐸(𝑟𝑖 − 𝐸(𝑟𝑖))2 

 

13. Covariance between the returns of assets 1 and 2: 

𝜎12 = 𝑐𝑜𝑣(𝑟1, 𝑟2) = 𝐸([𝑟1 − 𝐸(𝑟1)] . [𝑟2 − 𝐸(𝑟2)]) 



 

14. Correlation coefficient: 𝜌 =
𝜎12

𝜎1.  𝜎2
 

 

15. Expected portfolio return: 𝐸(𝑟𝑝) = 𝑟𝑝̅ = 𝐸(𝜔1𝑟1 + 𝜔2𝑟2) = 𝜔1𝐸(𝑟1) + 𝜔2𝐸(𝑟2) 

 

16. Variance of the portfolio: 

 𝜎𝑝
2 = 𝑉𝑎𝑟(𝜔1𝑟1 + 𝜔2𝑟2) = 𝜔1

2. 𝜎1
2 + 𝜔2

2. 𝜎2
2 + 2𝜔1𝜔2. 𝜎12 = 𝜔1

2. 𝜎1
2 + 𝜔2

2. 𝜎2
2 +

2𝜔1𝜔2. 𝜌. 𝜎1.   𝜎2 

 

17. Variance of a portfolio with three assets:  

𝑉𝑎𝑟(𝜔1𝑟1 + 𝜔2𝑟2 + 𝜔3𝑟3) = 𝜔1
2𝜎1

2 + 𝜔2
2𝜎2

2 + 𝜔3
2𝜎3

2 + 2𝜔1𝜔2𝜎12 + 2𝜔1𝜔3𝜎13 +

2𝜔2𝜔3𝜎23  
 

18. Capital Allocation Line (CAL): 𝐸(𝑟𝑝) = 𝑟𝑓 + (
𝐸(𝑟𝐴)−𝑟𝑓

𝜎𝐴
) 𝜎𝑝 

 

19. Capital Market Line (CML): 𝐸(𝑟𝑝) = 𝑟𝑓 + (
𝐸(𝑟𝑀)−𝑟𝑓

𝜎𝑀
) 𝜎𝑝 

 

20. Security Market Line (SML): 𝐸(𝑟𝑖) = 𝑟𝑓 + (𝐸(𝑟𝑚) − 𝑟𝑓). 𝛽𝑖  (where 𝛽𝑖 =
𝜎𝑖𝑚

𝜎𝑚
2 ) 

 

21. Expected risk premium (APT):  

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑖𝑠𝑘 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 = 𝑟 − 𝑟𝑓 = 𝛽1 (𝑟𝐹1
− 𝑟𝑓) + 𝛽2 (𝑟𝐹2

− 𝑟𝑓) + ⋯ + 𝛽𝑘(𝑟𝐹𝑘
− 𝑟𝑓) 

 

22. Company cost of capital (WACC): 

𝑟𝑊𝐴𝐶𝐶 =  
𝐷

𝑉
. 𝑟𝐷 +

𝐸

𝑉
. 𝑟𝐸 =

𝐷

𝐷 + 𝐸
. 𝑟𝐷 +

𝐸

𝐷 + 𝐸
. 𝑟𝐸 

 

23. Call Value at expiration:   𝐶 = max (𝑆 − 𝐾,  0)  

 

24. Put value at expiration:    𝑃 = max (𝐾 − 𝑆,  0) 

 

25. Put-Call Parity:   𝑆 + 𝑃 = 𝐶 + 𝑃𝑉(𝐾) 

 

26. Black-Scholes formula:  𝐶 = 𝑆 × 𝑁(𝑑1) − 𝑃𝑉(𝐾) × 𝑁(𝑑2) 

 𝑑1 =
𝐿𝑛[

𝑆

𝑃𝑉(𝐾)
]

𝜎√𝑇
+

𝜎√𝑇

2
 And 𝑑2 = 𝑑1 − 𝜎√𝑇 

27. Interest rate parity: 𝐹 = 𝑆 ×
(1+𝑟$

∗)

(1+𝑟𝐹𝐶
∗ )

 

 


