Modeling cash flows and accounting for time value of money starts with modeling underlying operations. For the social security example, modeling demographics is a crucial part of modeling cash flows.

Future Value: How do we accumulate assets in to the future! 

Y = X (1+r)n
Y: Future value in n periods (years for the spreadsheet example)
X: Original value

r: return per period
n: number of periods

	time
	amount

	0
	X

	1
	X(1+r)

	2
	[X(1+r)](1+r)=X(1+r)2

	….
	….

	n
	X(1+r)n


What about the future value of a series of cash flows? What happens if we keep putting money in? Add an extra column in this case:

	time
	cash flow
	amount

	0
	X0
	X0

	1
	X1
	X0 (1+r) + X1

	2
	X2
	[X0 (1+r) + X1] (1+r) = X0 (1+r)2 + X1 (1+r)

	….
	….
	….

	n
	Xn
	X0 (1+r)n + X1 (1+r)n-1 + …. +  Xn-1 (1+r) + X0


Each cash flow is raised to the power of how long this cash flow has been invested!!!

What can be done to solve the insufficiency of social security funds in 2036?

· Look for higher return to invest the surplus 
· Give smaller benefits.

· Raise taxes.

· Increase the number of people working.

Present Value: In order to meet requirements at the end of 2050, how much needs to be invested now?

Solve Y = X (1+r)n for X to get the present value:
X = Y / (1+r)n = Y (1+r)-n
We need $X now if we want to have $Y in n periods, since we would have $Y in n periods if we invested $X now at a rate of r per period!!!
Present value is a relative concept ( Depends on which point in time you take as present!

Future (Present) value of a series of cash flows is the sum of future (present) values of each cash flow in the series. 

Microsoft EXCEL
· Freeze/Unfreeze panes.

· Defining names for cells/ranges.

· Use of $ to restrict a term referring to a cell in a formula to refer to the same cell even when you copy the formula.

· NPV() function

· Cash flows must be separated evenly!

· Return must be over the period by which cash flows are separated! 

