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Harold’s Finances 
“Cheat Sheet” 

29 March 2022 
 
 

 Variable Descriptions 

Variables 

𝑃𝑉 = 𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡, 𝑝𝑟𝑖𝑛𝑐𝑖𝑝𝑙𝑒, 𝑜𝑟 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 
𝐹𝑉 = 𝐴𝑚𝑜𝑢𝑛𝑡 𝑎𝑓𝑡𝑒𝑟 𝑡𝑖𝑚𝑒 𝑡, 𝑓𝑢𝑡𝑢𝑟𝑒 𝑣𝑎𝑙𝑢𝑒, 𝑜𝑟 𝑓𝑎𝑐𝑒 𝑣𝑎𝑙𝑢𝑒 
𝑟 = 𝐴𝑛𝑛𝑢𝑎𝑙 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑟𝑎𝑡𝑒, 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑔𝑟𝑜𝑤𝑡ℎ 𝑜𝑟 𝑙𝑜𝑠𝑠 (15% =  0.15) 
𝑘 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑟𝑖𝑜𝑑𝑠 𝑜𝑟 𝑡𝑖𝑚𝑒𝑠 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 (𝑞𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦 𝑖𝑠 𝑘 = 4) 
𝑡 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 
𝑛 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑟𝑖𝑜𝑑𝑠 𝑜𝑟 𝑐𝑜𝑚𝑝𝑜𝑢𝑛𝑑𝑖𝑛𝑔𝑠 (𝑛 = 𝑘𝑡) 

𝑖 = 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑟𝑎𝑡𝑒 𝑝𝑒𝑟 𝑝𝑒𝑟𝑖𝑜𝑑 (𝑖 =
𝑟

𝑘
) 

𝑥 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑎𝑙𝑟𝑒𝑎𝑑𝑦 𝑚𝑎𝑑𝑒  
𝑒 = 𝐸𝑢𝑙𝑒𝑟′𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 (~2.71828 18284 59045… ) 
𝑃𝑀𝑇 = 𝑅 = 𝐸𝑞𝑢𝑎𝑙 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑝𝑎𝑦𝑚𝑒𝑛𝑡𝑠 𝑡𝑜𝑤𝑎𝑟𝑑𝑠 𝑎 𝑙𝑜𝑎𝑛 𝑜𝑟  
                        𝐸𝑞𝑢𝑎𝑙 𝑝𝑒𝑟𝑖𝑜𝑑𝑖𝑐 𝑝𝑎𝑦𝑚𝑒𝑛𝑡𝑠 𝑓𝑟𝑜𝑚 𝑎𝑛 𝑎𝑛𝑛𝑢𝑖𝑡𝑦 
𝐵𝐴𝐿 = 𝐵 = 𝑅𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔 𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑜𝑛 𝑎 𝑙𝑜𝑎𝑛 𝑜𝑟 𝑎𝑛𝑛𝑢𝑖𝑡𝑦 
𝐷𝐼𝑆 = 𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑜𝑛 𝑎 𝑈. 𝑆. 𝑇𝑟𝑒𝑎𝑠𝑢𝑟𝑦 𝑏𝑖𝑙𝑙 (𝑇 − 𝑏𝑖𝑙𝑙) 
𝐴𝑃𝑌 = 𝐴𝑛𝑛𝑢𝑎𝑙 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑌𝑖𝑒𝑙𝑑 (𝐴𝑃𝑌) 𝑜𝑟 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒 

 

One-Time Investment Formulas 

Simple Interest Discrete Continuous 
Simple Interest 𝐼 = 𝑃𝑉𝑟𝑡 

NA 

Future Value 
𝐹𝑉 = 𝑃𝑉 + 𝐼 

𝐹𝑉 = 𝑃𝑉 + 𝑃𝑉𝑟𝑡 
𝐹𝑉 = 𝑃𝑉(1 + 𝑟𝑡) 

Present Value 
𝑃𝑉 =

𝐹𝑉

(1 + 𝑟𝑡)
 

𝑃𝑉 = 𝐹𝑉(1 + 𝑟𝑡)−1 

T-Bill 

𝐷𝐼𝑆 = 𝐹𝑉𝑟𝑡 
𝑃𝑟𝑖𝑐𝑒 = 𝐹𝑉 − 𝐷𝐼𝑆 = 𝐹𝑉(1 − 𝑟𝑡) 

𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑅𝑎𝑡𝑒 =
𝐷𝐼𝑆

𝑃𝑉𝑡
• 100 % 

 

One-Time Investment Formulas 

Compounded Interest Discrete Continuous 

Compounded Interest 
𝐼 = 𝐹𝑉 − 𝑃𝑉 

𝐼 = 𝑃𝑉((1 + 𝑟)𝑡 − 1) 
𝐼 = 𝑃𝑉(𝑒𝑟𝑡 − 1) 

Future Value 
𝐹𝑉 = 𝑃𝑉 (1 +

𝑟

𝑘
)
𝑘𝑡

 

If k = 1 (annually) then 

𝐹𝑉 = 𝑃𝑉(1 + 𝑟)𝑡 

𝐹𝑉 = 𝑃𝑉𝑒𝑟𝑡 
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Present Value 

𝑃𝑉 =
𝐹𝑉

(1 + (
𝑟
𝑘
))

𝑘𝑡
= 𝑃𝑉 (1 + (

𝑟

𝑘
))

−𝑘𝑡

 

If k = 1 (annually) then 

𝑃𝑉 =
𝐹𝑉

(1 + 𝑟)𝑡
= 𝐹𝑉 (1 + 𝑟)−𝑡 

𝑃𝑉 = 
𝐹𝑉

𝑒𝑟𝑡
 

 
𝑃𝑉 =  𝐹𝑉𝑒−𝑟𝑡 

Annual Interest Rate 𝑟 = 𝑘 [(
𝐹𝑉

𝑃𝑉
)
−𝑘𝑡

− 1] • 100 % 𝑟 =
1

𝑡
𝑙𝑛 (

𝐹𝑉

𝑃𝑉
) 

Annual Percentage Yield (APY) 
or Effective Interest Rate 

% 𝐴𝑃𝑌 = [(1 + (
𝑟

𝑘
))

𝑘𝑡

− 1] • 100 % 
𝑖 = 𝑙𝑛 (

𝐹𝑉

𝑃𝑉
) 

𝐴𝑃𝑌 = 𝑟𝐸 = (1 + 𝑖)𝑘 − 1 
 

Regular Payments Formulas 

Compounded Interest Future Value Present Value 
Number of Periods or 
Compoundings 

𝑛 = 𝑘𝑡 

Effective Interest Rate Per 
Period 

𝑖 =
𝑟

𝑘
 

Cost of Loan 
(Amount You Paid) 

𝑇𝑜𝑡𝑎𝑙𝑃𝑎𝑖𝑑 = 𝑘𝑡𝑃𝑀𝑇         

Interest You Paid              𝐼𝑃𝑎𝑖𝑑 = 𝑘𝑡𝑃𝑀𝑇 − 𝑃𝑉 

Value of an Ordinary Annuity 
(PMT at end of period) 

𝐹𝑉 = 𝑃𝑀𝑇 [
((1+(

𝑟

𝑘
))

𝑘𝑡

−1)

(
𝑟

𝑘
)

]  𝑃𝑉 = 𝑃𝑀𝑇 [
(1−(1+(

𝑟

𝑘
))

−𝑘𝑡

)

(
𝑟

𝑘
)

]  

𝐹𝑉 = 𝑃𝑀𝑇 [
((1+𝑖)𝑛−1)

𝑖
]  𝑃𝑉 = 𝑃𝑀𝑇 [

(1−(1+𝑖)−𝑛)

𝑖
]  

Value of an Annuity Due 
(PMT at beginning of period) 

𝐹𝑉 = 𝑃𝑀𝑇 [
((1+(

𝑟

𝑘
))

𝑘𝑡+1

−1)

(
𝑟

𝑘
)

] − 𝑃𝑀𝑇  𝑃𝑉 = 𝑃𝑀𝑇 + 𝑃𝑀𝑇 [
(1−(1+(

𝑟

𝑘
))

−𝑘𝑡+1

)

(
𝑟

𝑘
)

]  

𝐹𝑉 = 𝑃𝑀𝑇 [
((1+𝑖)𝑛+1−1)

𝑖
] − 𝑃𝑀𝑇  𝑃𝑉 = 𝑃𝑀𝑇 + 𝑃𝑀𝑇 [

(1−(1+𝑖)−(𝑛−1))

𝑖
]  

Amortization Payment 
Amount 

𝑃𝑀𝑇 = 𝐹𝑉 [
((1+(

𝑟

𝑘
))

𝑘𝑡

−1)

(
𝑟

𝑘
)

]

−1

  𝑃𝑀𝑇 = 𝑃𝑉 [
(1−(1+(

𝑟

𝑘
))

−𝑘𝑡

)

(
𝑟

𝑘
)

]

−1

  

𝑃𝑀𝑇 = 𝐹𝑉 [
𝑖

((1+𝑖)𝑛−1)
]  𝑃𝑀𝑇 = 𝑃𝑉 [

𝑖

(1−(1+𝑖)−𝑛)
]  

Remaining Balance 

 

𝐵𝐴𝐿 = 𝑃𝑀𝑇 [
(1−(1+(

𝑟

𝑘
))

−𝑘𝑡+𝑥

)

(
𝑟

𝑘
)

]  

 𝐵𝐴𝐿 = 𝑃𝑀𝑇 [
(1−(1+𝑖)−(𝑛−𝑥))

𝑖
]  
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Examples Calculations 

Savings Account: 
𝑃𝑉 = $100 
𝑟 = 8% = 0.08 
𝑘 = 4 (𝑞𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦) 
𝑡 = 1 𝑦𝑒𝑎𝑟  

If 𝑘 =  1,     𝐹𝑉 =  $108.00 (+0¢)      𝐴𝑛𝑛𝑢𝑎𝑙𝑙𝑦 
If 𝑘 =  4,     𝐹𝑉 =  $108.24 (+24¢)   𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦 
If 𝑘 =  12,   𝐹𝑉 =  $108.30 (+6¢)     𝑀𝑜𝑛𝑡ℎ𝑙𝑦 
If 𝑘 =  52,   𝐹𝑉 =  $108.32 (+2¢)     𝑊𝑒𝑒𝑘𝑙𝑦 
If 𝑘 =  365, 𝐹𝑉 =  $108.33 (+1¢)     𝐷𝑎𝑖𝑙𝑦 

              If 𝑘 → ∞,     𝐹𝑉 =  $108.33 (+0¢)     𝐶𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠𝑙y 

House Mortgage Payment: 
𝑃𝑉 = $300,000 (ℎ𝑜𝑚𝑒 𝑙𝑜𝑎𝑛) 
𝑃𝑀𝑇 = 𝐸𝑞𝑢𝑎𝑙 𝑝𝑒𝑟𝑖𝑜𝑑𝑖𝑐 𝑝𝑎𝑦𝑚𝑒𝑛𝑡𝑠 
𝑟 = 3.5% = 0.035 
𝑘 = 12 (𝑚𝑜𝑛𝑡ℎ𝑙𝑦) 
𝑡 = 30 𝑦𝑒𝑎𝑟𝑠  

 

𝑃𝑀𝑇 = 𝑃𝑉

[
 
 
 
 

(
𝑟
𝑘
)

(1 − (1 + (
𝑟
𝑘
))

−𝑘𝑡

)
]
 
 
 
 

 

𝑃𝑀𝑇 = $300,000

[
 
 
 
 
 

(
0.035
12

)

(1 − (1 + (
0.035
12 ))

−(12)(30)

)
]
 
 
 
 
 

 

 
𝑷𝑴𝑻 = $𝟏, 𝟑𝟒𝟕. 𝟏𝟑/𝒎𝒐𝒏𝒕𝒉 

Loan Cost Analysis 

𝑡 = 30 𝑦𝑒𝑎𝑟𝑠: 
𝐶𝑜𝑠𝑡 𝑜𝑓 𝑙𝑜𝑎𝑛 = 𝑘𝑡𝑃𝑀𝑇 = (12)(30)($1,347.13) = $484,966.80 
𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑝𝑎𝑖𝑑 = 𝑘𝑡𝑃𝑀𝑇 − 𝑃𝑉 = $484,966.80 − $300,000 =
$184,966.80  

 
𝑡 = 15 𝑦𝑒𝑎𝑟𝑠: 
𝐶𝑜𝑠𝑡 𝑜𝑓 𝑙𝑜𝑎𝑛 = 𝑘𝑡𝑃𝑀𝑇 = (12)(15)($2,144.65) = $386,037.00 
𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑝𝑎𝑖𝑑 = 𝑘𝑡𝑃𝑀𝑇 − 𝑃𝑉 = $386,037.00 − $300,000 = $86,037.00  

 


