Excel & Business Math
Video/Class Project #43
Compound Interest & Calculating Future Value of a Lump Sum

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)

ICS
Simple Interest Compared to Compound Interest for a Loan (Debt) on Paper: ......ccceevieeeciiecieescee e 2
Simple Interest Compared to Compound Interest for a Loan (Debt) in EXCEl:....cuuviiiiiiiieciieceecee e 3
There are Two Sides to Every Debt Financial Transaction -- Here You Borrow the Money:.......ccccceecvieeeeiiieeeeciieee e, 3
Simple Interest Compared to Compound Interest for a Savings Account in EXCEl:......ccovcviiiieciieeiciiiee et 4
There are Two Sides to Every Debt Financial Transaction -- Here You Lend the Money: ........ccccouvvevciiiieccieee e, 4
NeW Terms for COMPOUNT INEEIEST:...ii ittt et e e et e e e s bt e e eaabeeesassseeeesssbeeesesbeeesennseeesesssenessnnsens 5
Math Formula & Terms for Future Value CalCulatioNns:..........c.uiiiiiiiiiiiiieee ettt e 6
For Compound Interest Calculations in Excel, the Direction of the Cash Flow Matters: .......ccccceeeeeveiiiiiveeeee e, 7
Excel FV Function & Terms for Future Value CalCulations: .........coueoiiiiiiiienieie ettt st 8
Excel FV Function for Future Value CalCUlations: .........c.eoeiiiiiieiieeeeeeee ettt ettt sbe e st st b e 9
Video Example #04 for Future Value Calculation for INVESTMENT ..........eiiiiiiiee et e e 10
Video Example #05 for Future Value Calculation fOr DEDt.........cuviiiiiiiii st 11
Video Example #06: Comparing Simple Interest and Compound Interest in @ Graph ........ccccceeveieeiiviiiee e, 12
Video Example #07 for Future Value Calculation for INVESTMENT .........ueiiiiiiiiee et 13
Video Example #08 for Future Value Calculation for INVESTMENT ..........eiiiiiiiee et 14
Daily SaViNgs ACCOUNT EXAMPIES .....cciiiiiiieeiiiiee e ccitee ettt e e et e e e ee e e e e e te e e e eeabeeeeseabeeeeeaabaeaeeaabaeeeeassaseeeanseeeeeassaeasenssaseeennsenns 15

But What if You Wanted to Do The Reverse? Find out how much to put in bank today to you can have a certain amount
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1) Simple Interest Compared to Compound Interest for a Loan (Debt) on Paper
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2) Simple Interest Compared to Compound Interest for a Loan (Debt) in Excel:

A B C D E F G H I

1 Example 1

2

Efll Principal = $100.00

‘3 Annual Interest Rate =

5 IEUINGEISE Years

6

7 |Simple Interest Compound Interest

8 |Interest Paid or Earned on Original Principal ONLY. Interest Paid or Earned on BOTH the Original Principal & Interest Reinvested from Prior Periods.

Formulain cell C12is: |Formulain cell D12 is: Formulain cell H12 is: |Formulain cell 112 is:

9 =5DS$11*$DS4 =D11+C12 =111*$DS4 =111+H12

10 Formula for Simple Interest Interest Earned Amount Owed Year Formula for Compound Interest Interest Earned Amount Owe

11 |Year 0 $100.00 Year 0 $100.00
Principal * Annual Rate = Amount Owed From Previous Year * Annual Rate =

12 |Year 1 $100.00 * 010% = $10.00 $10.00 $110.00 Year 1 $100.00 * 10.00% = $10.00 $10.00 $110.00
Principal * Annual Rate = Amount Owed From Previous Year * Annual Rate =

13 |Year 2 $100.00 * 010% = $10.00 $10.00 $120.00 Year 2 $110.00 * 10.00% = $11.00 $11.00 $121.00
Principal * Annual Rate = Amount Owed From Previous Year * Annual Rate =

14 |Year 3 $100.00 * 010% = $10.00 $10.00 $130.00 Year 3 $121.00 * 10.00% = $12.10 $12.10 $133.10
Principal * Annual Rate = Amount Owed From Previous Year * Annual Rate =

15 |Year 4 $100.00 * 010% = $10.00 $10.00 $140.00 Year 4 $133.10 * 10.00% = $13.31 $13.31 $146.41

13 | Same Each Year Different Each Year

18 |Maturity Value for Simple Interest Loan: $140.00 =D15

19 |Maturity Value for Compound Interest Loan: $146.41 =115

20 |The difference is: "Interest on Interest": $6.41 =D19-D18

3) There are Two Sides to Every Debt Financial Transaction -- Here You Borrow the Money:

There are Two Sides to Every Debt Financial Transaction:
2 AP A

L
In!

J.
Debt Side for Compound Interest Loan: | ‘Investment Side for Compound Interest Loan: |
Borrow Principal: $100.00 Lend Principal: $100.00
In 4 Years Pay Back Maturity Value: $146.41 In 4 Years Receive Maturity Value: $146.41
Interest Paid: $46.41 Interest Earned: $46.41

Here YOU Borrow The Money
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4) Simple Interest Compared to Compound Interest for a Savings Account in Excel:

A B C D E F G H 1

1

2

Ml Principal = $100.00

3 Annual Interest Rate = 0.1

EWll Term (Years) = 4|Years

6

7 Simple Interest Compound Interest

8 |Interest Paid or Earned on Original Principal ONLY. Interest Paid or Earned on BOTH the Original Principal & Interest Reinvested from Prior Periods.

Formulain cell C12is: |Formulain cell D12 is: Formulain cell H12 is: [Formulain cell 112 is:

9 =S$D$11*SDS4 =D11+C12 =111*SDS4 =111+H12

10 NGElS Formula for Simple Interest Interest Earned Amount Owed Formula for Compound Interest Interest Earned Amount Owed

11 |Year O $100.00 Year O $100.00
Principal * Annual Rate = Amount Owed From Previous Year * Annual Rate =

12 Year 1 $100.00 * 010% = $10.00 $10.00 $110.00 Year 1 $100.00 * 10.00% = $10.00 $10.00 $110.00
Principal * Annual Rate = Amount Owed From Previous Year * Annual Rate =

13 |Year 2 $100.00 * 010% = $10.00 $10.00 $120.00 Year 2 $110.00 * 10.00% = $11.00 $11.00 $121.00
Principal * Annual Rate = Amount Owed From Previous Year * Annual Rate =

14 Year 3 $100.00 * 010% = $10.00 $10.00 $130.00 Year 3 $121.00 * 10.00% = $12.10 $12.10 $133.10
Principal * Annual Rate = Amount Owed From Previous Year * Annual Rate =

15 |Year 4 $100.00 * 010% = $10.00 $10.00 $140.00 Year 4 $133.10 * 10.00% = $13.31 $13.31 $146.41

1.61 Same Each Year Different Each Year

18 |Maturity Value for Simple Interest Savings Account: $140.00 =D15

19 |Maturity Value for Compound Interest Savings Account: $146.41 =115

20 |The difference is: "Interest on Interest": $6.41 =D19-D18

5) There are Two Sides to Every Debt Financial Transaction -- Here You Lend the Money:

There are Two Sides to Every Debt Financial Transaction:
P cen 2P AP

198
LY int

Debt Side for Compound Interest Savings Account: | |Investment Side for Compound Interest Savings Account: |
Borrow Principal: $100.00 Lend Principal: $100.00
In 4 Years Pay Back Maturity Value: $146.41 In 4 Years Receive Maturity Value: $146.41
Interest Paid: $46.41 Interest Earned: $46.41

Here YOU Lend The Money
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6) New Terms for Compound Interest:

New Terms used for Compound Interest

Simple Interest Compound Interest for a Lump Sum Amount either Borrowed or Invested
Interest Paid or Earned on Original Principal ONLY. Interest Paid or Earned on BOTH the Original Principal & Interest Reinvested from Prior Periods.
Usually used for Debt less than one year. Usually used for Debt and Investments more than one year
Maturity Value Formula: MV = P + P*R*T Future Value Formula for Lump Sum Amount: FV = PV*(1+i/n)A(x*n)
Variable Name of Variable Description Variable Name of Variable Description
Lump Sum Amount  |A Single Amount either Borrowed or Invested.
Lump Sum Amount Borrowed/Lent Out/Invested at Time 0. It is the
P Principal Amount Borrowed/Lent Out/Invested. PV Present Value "Present Value" of the amount at Time 0.
Total Amount to pay on Maturity Date = Future Value of Lump Sum Debt/Investment at the end of all the
MV Maturity Value Principal + Interest. FVv Future Value Compounding Periods at Time n.
The Date that the Principal and Interest
Maturity Date is Due. Maturity Date Day that Future Value is paid or earned.
R Rate Annula Simple Interest Rate i Annual Interest Rate |Annual Interest Rate, usually given as APR (Annual Percentage Rate)
T Time Fraction of Year
Length of time until the loan is due -
Term given in days, months or years

* Interest paid once ayear,n=1

Number of * Interest paid quarterly (every 3 months),n=4
Compounding * Interest paid daily, n = 365

n Periods per Year * Note: The Bigger the n, the More the Interest.
Years Total Years of Debt/Investment

Rate given per Compounding Period

* Example: Bank Account pays 8%, compounded quarterly, then
i/n Period Rate Interest Rate per Quarter = 8%/4 = 2%

Total Number of
Compounding
x*n Periods Total Number of Periods that the Debt/Investment Earns Interest
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7) Math Formula & Terms for Future Value Calculations:
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8) For Compound Interest Calculations in Excel, the Direction of the Cash Flow Matters:

For Compound Interest Calculations in Excel, the Direction of the Cash Flow Matters.

Always think about Cash Flow in regards to your Wallet or Purse.

Is the Cash Flowing Into your Wallet or Purse?

Into Wallet or Purse =+ $100
Into Wallet or Purse = Positive Cash Flow

Is the Cash Flowing Out Of your Wallet or Purse?

Out Of Wallet or Purse =- $100
out Of wallet or Purse = Negative Cash Flow

)

~
11 in?
nl

P cari

g3 n
Lend Money Borrow Money
Lend Principal at Year 0: -$100.00| |Borrow Principal at Year 0: $100.00

$146.41| |In4 Years Pay Back Maturity Value  -$146.41
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9) Excel FV Function & Terms for Future Value Calculations:
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10)Excel FV Function for Future Value Calculations:

A B (@ D E
1 | Example 3: What is the Future Value of a Savings Plan if You Deposit $100.00 in Savings Account for
2 |4 Years with an Annual Interest Rate = 10.00%, compounded yearly.
3
/Sl PV = Present Value = $100.00 |Amount Deposited today, Time O
Wl X = Years = 4|Years
[ | = Annual Interest Rate = 0.1
JA n = Number Counpounding Periods per Year = 1
3 i/n = Period Interest Rate = 0.1 =C6/C7
M x*n = Total Number of Periods = 4 =C5*C7
What is Future Value Long Way = $146.41 =C20
Future Value done with Math Formula $146.41 =C4*(1+C8)"C9
Future Value done with Excel Functions $146.41 =FV(C8,C9,,-C4)
Formulain cell B17 is: Formulain cell C17 is:
14 =C16*5CS6 =C16+B17
15 Interest Earned Amount Owed
16 |Year O $100.00
17 |Year 1 $10.00 $110.00
18 |Year 2 $11.00 $121.00
19 |Year 3 $12.10 $133.10
20 |Year 4 $13.31 $146.41
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11)Video Example #04 for Future Value Calculation for Investment

A B C D E F G H
1 Example 4:
2 jlf you deposit $5,000.00 in an account for 5 years that pays an annual rate of 5.00%,
3 icompounded Quarterly, what is the Future Value?
. 7‘
5 VELUEL]E Math Variable  Excel Variable Value
6 Present Value PV PV $5,000.00
7 |Cash Flow Direction of PV? Deposit/Invest Money in Bank, comes OUT OF Your Wallet/Purse = Negative
8 |Annual Rate (APR) i 5.00%
9 |Compounding Periods per year n 4
10 |Years X 5
11 |Period Rate i/n rate 1.25% =D8/D9
12 Total Number of Periods X*n nper 20 =D10*D9
13 |Future Value FV FV $6,410.19 =FV(D11,D12,,-D6) =FV(rate,nper,,-PV) =FV(i/n,x*n,,-PV)
14 |Interest Earned on Investment FV - PV $1,410.19 =D13-D6
15 | Check FV $6,410.19 =D6*(1+D11)"D12  =PV*(1+i/n)"(x*n)
16
17 ;Cash Flow Direction of FV? When we withdraw the Money in 5 Years, it comes INTO Our Wallet/Purse = Positive
18 |
19 |
20 |
21
22
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12)Video Example #05 for Future Value Calculation for Debt

A

D

Example 5:
If you Borrow $5,000.00 from the bank for 5 years that charges an annual rate of 5.00%,
compounded Quarterly, what is the Future Value? How Much We Pay Back?
Variable Math Variable  Excel Variable Value
Present Value PV PV $5,000.00
Cash Flow Direction of PV? Borrow/Get Money from Bank, comes INTO Your Wallet/Purse = Positive
Annual Rate (APR) i 5.00%
Compounding Periods per year n 4
Years X 5
Period Rate i/n rate 1.25%
Total Number of Periods x*n nper 20
Future Value FV FV -$6,410.19
Interest Paid on Debt FV - PV -$1,410.19
Check FV $6,410.19

=
~N o

Cash Flow Direction of FV?

NN | = [t
= O | W (oo

When we Payback the Money + Interest in 5 Years, it comes OUT OF Our Wallet/Purse = Positive
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=D8/D9
=D10*D9
=FV(D11,D12,D6) =FV(rate,nper,,PV) =FV(i/n,x*n,,PV)
=D13+D6

=D6*(1+D11)*D12 =PV*(1+i/n)*(x*n)

[,



13)Video Example #06: Comparing Simple Interest and Compound Interest in a Graph
A B C D E F G H I ) K L M N O P

1 Example 6: Deposit $5,000.00 in Savings Account for 10 Years with an Annual Interest Rate = 10.00% Compounded Yearly
2

Bl PV = $5,000.00

L3 i = Annual Interest Rate =

il n = # Compound Periods / Year =

6 EERCEINE Years

Jpi/n=Period Rate = = Value In Two Parallel Accounts After 10 Years.

2 jxin=laaks Comipoubd Reriodss As Time Goes On Compound Interest Grows More and More Quickly

10 Simple Iiitecent I Icompound Interest | === Balance in Account for Compound Interest ==@==Balance in Account for Simple Interest

11

Balance in Account for Balance in Account for $14K
12 NEETS Simple Interest Year  Compound Interest $13K
13 0 $5,000.00 | =SCS3+5CS4*SCS3*A13 0 $5,000.00 | =FV($C$7,E13,-$CS3)  $12K
14 | $5,500.00 1 $5,500.00 S11K
15 2 $6,000.00 2 $6,050.00 $10K
16 3 $6,500.00 3 $6,655.00 $9K
17 4 $7,000.00 4 $7,320.50 $8K
18 | 5 $7,500.00 5 $8,052.55 $7K
19 6 $8,000.00 6 $8,857.81 $6 K
20 7 $8,500.00 7 $9,743.59 $5K
21 8 $9,000.00 8 $10,717.94 $ak
22 9 $9,500.00 9 $11,789.74 Y 1 2 3 4 5 6 7 8 9 10
23 10 $10,000.00 10 $12,968.71 Year
24
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14)Video Example #07 for Future Value Calculation for Investment

A B C D E F

‘Example 7:
If you deposit $10,000.00 in an account for 15 years that pays an annual rate of 6.50%,
compounded Daily, what is the Future Value?
Variable Math Variable  Excel Variable Value
Present Value PV PV $10,000.00
Cash Flow Direction of PV? Deposit/Invest Money in Bank, comes OUT OF Your Wallet/Purse = Negative
Annual Rate (APR) i 6.50%
Compounding Periods per year n 365
|Years X 15
Period Rate i/n rate 0.000178082 =D8/D9
|Total Number of Periods X*n nper 5475 =D10*D9
Future Value FV FV $26,509.37 =FV(D11,D12,,-D6)
Interest Earned on Investment FV - PV $16,509.37 =D13-D6
Check FV $26,509.37 =D6*(1+D11)"D12
|Cash Flow Direction of FV? When we withdraw the Money in 5 Years, it comes INTO Our Wallet/Purse = Positive
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=FV(rate,nper,,-PV) =FV(i/n,x*n,,-PV)

=PV*(1+i/n)*(x*n)
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15)Video Example #08 for Future Value Calculation for Investment

A
|Example 8:

D

If you deposit $125,000.00 in an account for 35 years that pays an annual rate of 5.00%,

compounded Quarterly, what is the Future Value?

Variable Math Variable  Excel Variable Value
|Present Value PV PV $125,000.00

Cash Flow Direction of PV?

Deposit/Invest Money in Bank, comes OUT OF Your Wallet/Purse = Negative

|Annual Rate (APR) i 5.00%
|Compounding Periods per year n 4
Years X 35
Period Rate i/n rate 1.25%
|Total Number of Periods x*n nper 140
|Future Value FV FV $711,564.83
Interest Earned on Investment FV-PV $586,564.83

Check FV $711,564.83

|Cash Flow Direction of FV?

=
0 o

NN
= o

N
No

When we withdraw the Money in 5 Years, it comes INTO Our Wallet/Purse = Positive
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=D10*D9

=FV(D11,D12,,-D6) =FV(rate,nper,,-PV) =FV(i/n,x*n,,-PV)
=D13-D6

=D6*(1+D11)"D12 =PV*(1+i/n)*(x*n)




16)Daily Savings Account Examples

_ A | B c | D E | F v G H I J K L
1 Example 9:
2 |Calculate Future Value for a Daily Savings Account
3

Number
Compoundi Total
Annual ng Periods Number of Total
4 Rate  Years per Year Periods Period Rate Interest
5 |Math Variable: i X
6 |Excel Variable: |PV nper rate FV Check
7 $12,000.00 | 3.00% 2 365 730| 0.00008219178 $12,742.01 $742.01 12742.00714| TRUE
8 $8,000.00 | 4.00% 365 2920| 0.00010958904 $11,016.83 | $3,016.83 11016.82896| TRUE
9
10
11 =D7*E7 =C7/E7 =FV(G7,F7,,-B7) =H7-B7 =B7*(1+G7)"F7 =K7=H7
12
A B C D E F G H I J K
1 Example 10:
2 |Calculate Future Value for a Daily Savings Account for Partial Years
3
Number of Period Rate =
Annual Date Date Days (Total Daily Rate Total

4 Rate  Deposited Withdrawn Periods) (Annual/365) FV Interest
5 Math Variable: i i/n FV
6 |Excel Excel: PV nper rate FV Check
7 $4,850.00 | 0.035| 4/3/2018| 4/24/2018 21|  0.00009589 $4,859.78 $9.78 4859.775809
8 $9,235.00 | 0.025|12/1/2020| 1/30/2022 425| 0.0000684932 $9,507.77 | $272.77 9507.768543
9 {
10
11 | =E7-D7 =C7/365 =FV(G7,F7,-B7) =H7-B7 =B7*(1+G7)"F7

17)But What if You Wanted to Do The Reverse? Find out how much to put in bank today to you can have a certain amount in the future?

That is Next Video!
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