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[image: image1.emf]Finance, Financial Markets, and NPV

First Principles
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[image: image2.emf]Finance

• Most business decisions can be looked at as a 

choice between money now versus money later.

• Finance is all about how special markets, the 

financial markets, help people make themselves 

better off by moving money across time.

• As simple as this sounds, the related concepts 

seem complex and the markets appear

complicated enough to require some introduction.

• We will also introduce an important idea that 

helps us keep score in an honest way while we 

think about moving money across time.
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[image: image3.emf]Example

• Suppose right now I have $100 but I am not planning to 

use it until lunch tomorrow.

• You on the other hand have the good fortune of having a 

lunch date today but the misfortune of not getting paid 

until tomorrow.  Oh the humiliation.  

• There is an arrangement that will make us both better off.

• What if I give you the $100 today and tomorrow morning 

you give me $100 back.

• This makes you better off by avoiding the humiliation and 

allowing you to engage in a desired activity, but what 

about me?
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[image: image4.emf]Example cont…

• One thought is of course that idiot professors don’t 

really matter in the face of your humiliation.  But 

let’s put that aside for now.

• How can we make it so we are both better off and 

what do we call such an arrangement?

• What if you can’t find me or someone like me?

• How do we make the process easier?

– Can we keep lots of people from looking for partners?

– Can we balance those who want to borrow and those 

who want to lend?
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[image: image5.emf]Example concluded

• Simple as it was our example enabled us to 

introduce the following fundamental ideas.

– Financial market.

– Time value of money.

– Interest rate (the price in this market).

– Financial Intermediaries.

– Market clearing.

– Equilibrium interest rates.
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[image: image6.emf]Maintained Assumptions

• For the moment, in order to simplify the analysis, we will 

assume:

– Perfect certainty

– Perfect capital markets

• Information freely available to all participants.

• Equal access.

• All participants are price takers.

• No transactions costs or taxes.

– Investors are rational.

– We are in a one-period world.

• The last assumption will be dropped quickly with the first 

to follow soon.
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[image: image7.emf]2-Date Consumption Opportunities

Income: $100,000 this year

$120,000 next year

Saving (or lending): $80,000 this year

$142,000 next year

Borrowing: $120,000 this year

$98,000 next year 

Next Year

(later)

This Year (now)

Limit of lending

Limit of borrowing

slope = -(1+r)

=  -1.1


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

	Slide 8
	
[image: image8.emf]2-Date Consumption Opportunities, 

Advanced

Income $100,000 this year

$120,000 next year

Next Year

This Year

slope = -(1+r)

“Indifference Curves”

•

•
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[image: image9.emf]2-Date Consumption Opportunities, 

Advanced

Income $100,000 this year

$120,000 next year

Next Year

This Year

slope = -(1+r)

A

B

Borrower

Lender
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[image: image10.emf]2-Date Consumption Opportunities

• Again, something simple (a picture) illustrates a lot of 

important concepts:

– The financial market opens up alternatives (options) for 

individuals, making individuals better off.

– A change in the interest rate alters the options and tradeoffs 

available to individuals and will alter behavior.

– An individual’s decision to borrow or lend (and how much of 

either to do) depends upon not only preferences but also the 

interest rate.

• What would happen if someone tried to capture the market 

by offering a rate different from the equilibrium rate for 

borrowing and lending?
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[image: image11.emf]Keeping Score

• You might have noticed that when you move money across 

time the amounts change.  There is an indication that you 

can’t directly compare amounts that accrue at different 

times; and you can’t.  Then how do you keep track?

• In other words, if you give me $100,000 today and I give 

you $107,000 next year have I given you back too much?

• Introduces the concepts of present value or  future value.

• By putting all the values we talk about in terms of their 

cash value on the same date we can see whether we are 

getting ahead or behind with all the shuffling around.

• Alternatively, think of money as having two units.
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[image: image12.emf]Keeping Score…

Income $100,000 this year

$120,000 next year

Next Year

This Year

Limit of lending:  $100,000(1+r) + $120,000 

= $230,000 – Future value

Limit of borrowing: 

$100,000 + $120,000/(1+r)

= $209,090.90 – Present Value

slope = -(1+r)

r = 10% or 0.1
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[image: image13.emf]Keeping Score…

• How we got to $209,090.90.

– Remember in this market we can’t default on our loan.

– If we spend all the cash we have (and can get) today, the most we 

can payback tomorrow will be our $120,000 of income.

– The most we can borrow then is $109,090.90 since 

$109,090.90(1.1) = $120,000.

– Algebra tells us that $120,000/(1.1) = $109,090.90.

– The $109,090.90 is the present value of the future $120,000 of 

income we will receive in one year if the interest rate is 10%.

– Now its pretty clear that in return for $100,000 today if I pay you 

back only $107,000 next year, if the interest rate is 10%, means I 

haven’t given you enough: $107,000/1.1 = $97,272.73.
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[image: image14.emf]Keeping Score…

• Would you rather have $100 now or $125 next 

period if the interest rate is 20%? 30%?

• What interest rate would make you indifferent 

between the choices?

• Does it matter whether you are patient or 

impatient in making these decisions?

• Suppose you invest $110 now and will get $125 

next year.  If the interest rate offered by your bank 

13% how can we state how much you have made 

or lost from this investment project relative to 

putting money in the bank?
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[image: image15.emf]The First Principle

• The financial markets give us an important way to 

evaluate investment opportunities that is valid for 

individuals and for corporations.

– An investment opportunity is a way for individuals or 

firms to adjust their consumption across time.

– Since financial markets are also a way to accomplish 

this important task we know that:

– An investment project can be worth undertaking only if 

it represents a better option than is available in the 

financial markets.


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

	Slide 16
	
[image: image16.emf]Net Present Value

• In order to determine whether you are better off making an 

investment or not we can use the idea of discounting future 

cash flows and comparing the present value of the future 

cash in-flows to the current cost.  

• This is net present value.  It is also a powerful decision 

making tool.  If NPV is positive what does that tell us?  If 

it is negative?

– The interest rate that sets the NPV equal to zero is called the 

internal rate of return or the yield of the investment.
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[image: image17.emf]Net Present Value Example

• Do you take a riskless investment that requires $217 to 

undertake and will payout $230 in one year if the bank is 

offering you a 5% CD?

• NPV:  -$217 + $230/1.05 = $2.05 ($, today) > 0.

• What if you put the $217 in the CD: $217(1.05) = $227.85 

so the comparable alternative would have a lower payout.

• $230 - $227.85 = $2.15 ($, in one year).

• Note: $2.05(1.05) = $2.15, i.e., the approaches are making 

the same comparison, NPV does it at time zero, the other 

compares value in one year.
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[image: image18.emf]Net Present Value…

Income $100,000 this year

$120,000 next year

Next Year

This Year

slope = -(1+r)

r = 10% or 0.1

+NPV

Market Opportunity Line

Without Investment Project

Market Opportunity Line

With Investment Project
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[image: image19.emf]Production: Homework

• Consider the following three investment projects:

– I

1

costs $636 now and provides $1272 next period.

– I

2

costs $636 now and provides $954 next period.

– I

3

costs $636 now and provides $668 next period.

– The market rate of interest is 10% and you have income 

of $1,000 now and next period.  What should you do?

– Can you put it in a picture like in the last slide?
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[image: image20.emf]The Two-period Case

• One payment two years from now:

– We talked about getting cash next year, what if 

it doesn’t come till two years from now?

– One illustration: if  will value a time 1 

cash flow as of time zero,            will value a 

time 2 cash payment as of time 1.  Then we 

know how to change the time 1 value to a time 

0 value:

) 1 (

1

r

C



2

2 2 1

2

) 1 ( ) 1 (

) 1 (

) 1 (

) (

r

C

r

r C

r

V

C PV















) 1 (

2

r

C




	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

	Slide 21
	
[image: image21.emf]The Two-period Case

• One payment several periods from now:

– A second view:  if you have $100 cash today, and a 

bank will give you 7% interest per year and you leave 

the money in the bank for two years, how much will 

you have?

– Answer: $100(1.07)(1.07) = $114.49.  So $114.49 is 

the future value of $100 of current cash (at 7%).  

Algebra tells us that the present value of the future 

$114.49 must be $100.  Calculate this as 

$114.49/(1.07)

2

= $100.

– Notation: PV(C

2
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[image: image22.emf]Multi-period Examples

• If you invest $15 for 20 years at 9% with no 

withdrawals what will be the final balance 

(future value)?

$15(1.09)20 = $84.07

• If you will receive $25,000 in 6 years and 

the relevant interest rate is 11%, what is the 

present value of this future payment?

$25,000/(1.11)6 = $13,366.02
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[image: image23.emf]Simple vs. Compound Interest

• Suppose that I have had some finance training and I know 

better than to stuff my $100,000 under my mattress.  

Instead I put it in the bank for 12 years at an 8% interest 

rate.  Not having stayed till the end of the course, however, 

at the end of each year I withdraw the interest I earn and 

stuff it under my mattress.  How much will I have at the 

end of the 12 years?

– I’ll still have my $100,000 of principal and at the end of each of

the 12 years I will have put $100,000(.08) = $8,000 under the 

mattress, leaving $100,000 + 12*$8,000 = $196,000.

• If I made no withdrawals during the 12 years I’d have 

$100,000(1.08)

12

= $251,817.01

– What drives the $55,817 difference?
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[image: image24.emf]Simple vs. Compound Interest

This also applies in discounting.  When discounting cash flow in the 

future, we must consider the opportunity cost of not earning interest 

on interest when we invest in a project and not the financial market.
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[image: image25.emf]The Present Value of a Series of 

Future Cash Flows

• What happens if we have an investment that 

provides cash flows at many future dates?

• Its very easy, discount all the future cash flows to 

the present, then just add them up.

– We can and should do this because once we have 

discounted them, their present values all represent cash 

values today.  Since all the values are as of the same 

time they can be added.

– In other words, proper discounting restates the future 

cash flows as their equivalent amounts at a common 

point in time.  They are then (and only then) directly 

comparable.
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[image: image26.emf]Present Value of a Series of 

Future Cash Flows

• Those are the words, here are the symbols:

• For NPV the adjustment is obvious:
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[image: image27.emf]Who got the Better Contract?

Emmitt or Thurman?

93 94 95 96

0

1
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8

($ millions)

Thurman

Emmitt

Thurman 4 2.7 2.7 4.1

Emmitt 7 2.2 2.4 2
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[image: image28.emf]Comparing the pay packages

(assume 8% interest and payments at 

the beginning of each year)

Thurman

PV = 4 + 2.7/(1.08) + 2.7/(1.08)

2

+ 4.1/(1.08)

3

= $12.1 mil

Emmitt

PV = 7 + 2.2/(1.08) + 2.4/(1.08)

2

+ 2/(1.08)

3

= $12.7 million
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[image: image29.emf]Discounted Cash Flow Analysis

• The “Emmitt vs. Thurman” comparison is an example of 

Discounted Cash Flow (DCF) analysis.  DCF analysis has 

many uses in the business world, particularly in corporate 

finance.  Most business decisions can in some way be 

expressed as $X now versus $Y later.

– Homework:  Re-compute the PV’s in the example using 2% as the 

appropriate rate.  What happened and why?

• To use DCF we need to know three things:

– The amount of the expected cash flows

– The timing of the cash flows

– The proper discount (interest) rate

• Should reflect market conditions and may include a premium for risk.

• DCF allows comparison of values of alternative cash flow 

streams in terms of dollars today.
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2-Date Consumption Opportunities, Advanced

Income $100,000 this year

$120,000 next year

 

Next Year

This Year



slope = -(1+r)

A

B

Borrower

Lender
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Example concluded

		Simple as it was our example enabled us to introduce the following fundamental ideas.

		Financial market.

		Time value of money.

		Interest rate (the price in this market).

		Financial Intermediaries.

		Market clearing.

		Equilibrium interest rates.
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Example

		Suppose right now I have $100 but I am not planning to use it until lunch tomorrow.

		You on the other hand have the good fortune of having a lunch date today but the misfortune of not getting paid until tomorrow.  Oh the humiliation.  

		There is an arrangement that will make us both better off.

		What if I give you the $100 today and tomorrow morning you give me $100 back.

		This makes you better off by avoiding the humiliation and allowing you to engage in a desired activity, but what about me?
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Finance

		Most business decisions can be looked at as a choice between money now versus money later.

		Finance is all about how special markets, the financial markets, help people make themselves better off by moving money across time.

		As simple as this sounds, the related concepts seem complex and the markets appear complicated enough to require some introduction.

		We will also introduce an important idea that helps us keep score in an honest way while we think about moving money across time.
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Example cont…

		One thought is of course that idiot professors don’t really matter in the face of your humiliation.  But let’s put that aside for now.

		How can we make it so we are both better off and what do we call such an arrangement?

		What if you can’t find me or someone like me?

		How do we make the process easier?

		Can we keep lots of people from looking for partners?

		Can we balance those who want to borrow and those who want to lend?
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2-Date Consumption Opportunities

Income: $100,000 this year

$120,000 next year

Saving (or lending): $80,000 this year

$142,000 next year

Borrowing: $120,000 this year

$98,000 next year 

Next Year

(later)

This Year (now)

Limit of lending

Limit of borrowing

slope = -(1+r)

         =  -1.1
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Maintained Assumptions

		For the moment, in order to simplify the analysis, we will assume:

		Perfect certainty

		Perfect capital markets

		Information freely available to all participants.

		Equal access.

		All participants are price takers.

		No transactions costs or taxes.

		Investors are rational.

		We are in a one-period world.

		The last assumption will be dropped quickly with the first to follow soon.
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2-Date Consumption Opportunities, Advanced

Income $100,000 this year

$120,000 next year

 

Next Year

This Year



slope = -(1+r)

“Indifference Curves”

•

 •
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Net Present Value Example

		Do you take a riskless investment that requires $217 to undertake and will payout $230 in one year if the bank is offering you a 5% CD?

		NPV:  -$217 + $230/1.05 = $2.05 ($, today) > 0.

		What if you put the $217 in the CD: $217(1.05) = $227.85 so the comparable alternative would have a lower payout.

		$230 - $227.85 = $2.15 ($, in one year).

		Note: $2.05(1.05) = $2.15, i.e., the approaches are making the same comparison, NPV does it at time zero, the other compares value in one year.
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Keeping Score…

		How we got to $209,090.90.

		Remember in this market we can’t default on our loan.

		If we spend all the cash we have (and can get) today, the most we can payback tomorrow will be our $120,000 of income.

		The most we can borrow then is $109,090.90 since $109,090.90(1.1) = $120,000.

		Algebra tells us that $120,000/(1.1) = $109,090.90.

		The $109,090.90 is the present value of the future $120,000 of income we will receive in one year if the interest rate is 10%.

		Now its pretty clear that in return for $100,000 today if I pay you back only $107,000 next year, if the interest rate is 10%, means I haven’t given you enough: $107,000/1.1 = $97,272.73.
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Keeping Score

		You might have noticed that when you move money across time the amounts change.  There is an indication that you can’t directly compare amounts that accrue at different times; and you can’t.  Then how do you keep track?

		In other words, if you give me $100,000 today and I give you $107,000 next year have I given you back too much?

		Introduces the concepts of present value or future value.

		By putting all the values we talk about in terms of their cash value on the same date we can see whether we are getting ahead or behind with all the shuffling around.

		Alternatively, think of money as having two units.
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2-Date Consumption Opportunities

		Again, something simple (a picture) illustrates a lot of important concepts:

		The financial market opens up alternatives (options) for individuals, making individuals better off.

		A change in the interest rate alters the options and tradeoffs available to individuals and will alter behavior.

		An individual’s decision to borrow or lend (and how much of either to do) depends upon not only preferences but also the interest rate.

		What would happen if someone tried to capture the market by offering a rate different from the equilibrium rate for borrowing and lending?
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Keeping Score…

Income $100,000 this year

$120,000 next year

Next Year

This Year

Limit of lending:  $100,000(1+r) + $120,000 

		     = $230,000 – Future value

Limit of borrowing: 

$100,000 + $120,000/(1+r)

= $209,090.90 – Present Value

slope = -(1+r)

r = 10% or 0.1
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The First Principle

		The financial markets give us an important way to evaluate investment opportunities that is valid for individuals and for corporations.

		An investment opportunity is a way for individuals or firms to adjust their consumption across time.

		Since financial markets are also a way to accomplish this important task we know that:

		An investment project can be worth undertaking only if it represents a better option than is available in the financial markets.
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Keeping Score…

		Would you rather have $100 now or $125 next period if the interest rate is 20%? 30%?

		What interest rate would make you indifferent between the choices?

		Does it matter whether you are patient or impatient in making these decisions?

		Suppose you invest $110 now and will get $125 next year.  If the interest rate offered by your bank 13% how can we state how much you have made or lost from this investment project relative to putting money in the bank?
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Net Present Value

		In order to determine whether you are better off making an investment or not we can use the idea of discounting future cash flows and comparing the present value of the future cash in-flows to the current cost.  





		This is net present value.  It is also a powerful decision making tool.  If NPV is positive what does that tell us?  If it is negative?

		The interest rate that sets the NPV equal to zero is called the internal rate of return or the yield of the investment.
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The Two-period Case

		One payment several periods from now:

		A second view:  if you have $100 cash today, and a bank will give you 7% interest per year and you leave the money in the bank for two years, how much will you have?

		Answer: $100(1.07)(1.07) = $114.49.  So $114.49 is the future value of $100 of current cash (at 7%).  Algebra tells us that the present value of the future $114.49 must be $100.  Calculate this as $114.49/(1.07)2 = $100.

		Notation: PV(C2) = C2/(1+r)2

		Generally: PV(Ct) = Ct/(1+r)t and FVt(C0) = C0(1+r)t
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Production: Homework

		Consider the following three investment projects:

		I1 costs $636 now and provides $1272 next period.

		I2 costs $636 now and provides $954 next period.

		I3 costs $636 now and provides $668 next period.

		The market rate of interest is 10% and you have income of $1,000 now and next period.  What should you do?

		Can you put it in a picture like in the last slide?
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Net Present Value…

Income $100,000 this year

$120,000 next year

Next Year

This Year

slope = -(1+r)

r = 10% or 0.1

+NPV

Market Opportunity Line

Without Investment Project

Market Opportunity Line

With Investment Project
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The Two-period Case

		One payment two years from now:

		We talked about getting cash next year, what if it doesn’t come till two years from now?

		One illustration: if 		will value a time 1 cash flow as of time zero,            will value a time 2 cash payment as of time 1.  Then we know how to change the time 1 value to a time 0 value:
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The Present Value of a Series of Future Cash Flows

		What happens if we have an investment that provides cash flows at many future dates?

		Its very easy, discount all the future cash flows to the present, then just add them up.

		We can and should do this because once we have discounted them, their present values all represent cash values today.  Since all the values are as of the same time they can be added.

		In other words, proper discounting restates the future cash flows as their equivalent amounts at a common point in time.  They are then (and only then) directly comparable.
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Simple vs. Compound Interest

		Suppose that I have had some finance training and I know better than to stuff my $100,000 under my mattress.  Instead I put it in the bank for 12 years at an 8% interest rate.  Not having stayed till the end of the course, however, at the end of each year I withdraw the interest I earn and stuff it under my mattress.  How much will I have at the end of the 12 years?

		I’ll still have my $100,000 of principal and at the end of each of the 12 years I will have put $100,000(.08) = $8,000 under the mattress, leaving $100,000 + 12*$8,000 = $196,000.

		If I made no withdrawals during the 12 years I’d have $100,000(1.08)12 = $251,817.01

		What drives the $55,817 difference?
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Multi-period Examples

		If you invest $15 for 20 years at 9% with no withdrawals what will be the final balance (future value)?



	$15(1.09)20 = $84.07

		If you will receive $25,000 in 6 years and the relevant interest rate is 11%, what is the present value of this future payment?



	$25,000/(1.11)6 = $13,366.02
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Simple vs. Compound Interest

This also applies in discounting.  When discounting cash flow in the 

future, we must consider the opportunity cost of not earning interest 

on interest when we invest in a project and not the financial market.
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Who got the Better Contract?

Emmitt or Thurman?
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Present Value of a Series of Future Cash Flows

		Those are the words, here are the symbols:



	





		For NPV the adjustment is obvious:
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Discounted Cash Flow Analysis

		The “Emmitt vs. Thurman” comparison is an example of Discounted Cash Flow (DCF) analysis.  DCF analysis has many uses in the business world, particularly in corporate finance.  Most business decisions can in some way be expressed as $X now versus $Y later.

		Homework:  Re-compute the PV’s in the example using 2% as the appropriate rate.  What happened and why?

		To use DCF we need to know three things:

		The amount of the expected cash flows

		The timing of the cash flows

		The proper discount (interest) rate

		Should reflect market conditions and may include a premium for risk.

		DCF allows comparison of values of alternative cash flow streams in terms of dollars today.
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Comparing the pay packages

(assume 8% interest and payments at the beginning of each year)

Thurman



PV = 4 + 2.7/(1.08) + 2.7/(1.08)2+ 4.1/(1.08)3  = $12.1 mil

Emmitt



PV = 7 + 2.2/(1.08) + 2.4/(1.08)2 + 2/(1.08)3 = $12.7 million
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Finance, Financial Markets, and NPV

First Principles








