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/= Course Objectives

Understanding Internal Rate of Return (IRR) and
Net Present Value (NPV) Basic Calculations
Using Excel Calculator is critical for investors
and real estate practitioners.

This 90-minute “Hands-On” presentation is

\ @ designed for the novice; however, itis a refresher

for the seasoned pro interested in expanding
their knowledge of investment real estate.

LARKIN
STUDIO | 1.0

Course Content Overview

Overview Discounted Cash Flows Measurements.

Define Internal Rate of Return (IRR).

Discuss Gross Present Value — GPV or PV

Illustrate Mortgage calculations and the amortization table

Determine how the Internal Rate of Return is used for a real estate investment

Define and calculate Internal Rate of return (IRR) and how it is used to evaluate a

real estate investments.

Define and demonstrate how Net Present Value and Gross Present Value are used

to evaluate a real estate investment.

Demonstrate the forecasting of real estate cash flows and calculate it Internal Rate of Return
LARKI

N
STUDIO | 1.0




Module 4

Basic Financial Calculations
Using the Excel Financial
Calculator

Introduction to the Internal Rate of

Return (IRR), Present Value, and Net
Present Value.

LARKIN
STUDIO | 1.0
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Capitalization Rate (Ro)

The process of converting a one-year
stabilized future Net Operating Income NOI
into a value of the property.

The Ratio of the NOI of a property and the
property’s value.

A rate used to convert an NOI into a value LARKIN
STUDIO | 1.0

Measuring Investment
Performance

Capitalization Rate

Capitalization Rates typically come from investors, or they
are derived from the market by:

* Sales of comparable properties
* Review of the Capital Markets

 Band of Investment

LARKIN
STUDIO | 1.0




uEes a
“‘\ Measuring Investment
Performance

Investment property.

The net operating is $10,000
Your investor requires a 10% Cap

You have been asked to value a small

Rate

What would be the Estimated Investment Value?

2/9/2025

LARKIN
STUDIO | 1.0

Capitalization Rate

Going in Capitalization Rate

All Cash

No Financing

M = .10 or 10%

$100,000
LARKIN
STUDIO | 1.0

Discounted Cash Flow Measures

 The rate of return each dollar in an investment earns while it
is in the investment

{007, T |

* The sum of the discounted values of all cash flows, including
end-of-period zero cash flow, discounted using an appropriate
discount rate.

[Gross Present Value (PV)
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Internal Rate of Return

IRR is synonymous with:
* Yield
* Interest rate
* Return on
* Opportunity cost
* Discount rate

10

Internal Rate of Return (IRR)

What is the IRR of a real estate investment with
annual payments of $12,000 per year for 5
years if you purchased the investment for
$45,000?

LARKIN
STUDIO | 1.0
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Module 5

Basic Financial Calculations
Using the Excel Financial
Calculator

Introduction to the Internal Rate of
Return (IRR)

LARKIN
STUDIO | 1.0
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Annual NPV and IRR Calculations
Holding Period (Years) 5}
EQY Cash Flows + Sale Proceeds
0 ($100,000)
1 $10,000 $100,000
2
3
4
5 +
NPV Discount Rate
Net Present Value
Internal Rate of Return 10.00%

Annual NPV and IRR Calculations

Holding Period (Years) 5

EQY| Cash Flows + Sale Proceeds

($100,000)
$10,000
$10,000
$10,000
$10,000
$10,000 | + $100,000

NPV Discount Rate
Net Present Value
Internal Rate of Return 10.00%

ve for IRR

g s W N2 O

Level Cash Flows

Time Value of Money Calculations
Input EOP S
0 [[PV=__ (100,000.00;
YEARS 5| 1 |[PMT=""10.000.00
PYR 1
; |
IYR 10.00%
PV ($100,00000)| 5 |[PMT=__ 10,000.00 |+ [Fv=_100,000.00 ]
PMT $10,000.00
FV $100,000.00 [IvR = 10.00% ]
Beg 1/End 0
N ]l INRI PV pmt | Fv |

15
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Annual NPV and IRR Calculations
Holding Period (Years) | 5
Z0Y| Cash Flows + Sale Proceeds

0 ($100,000)

1 $10,000

2 $11,000

3 $12,000

4 $13,000

5 $14,000 | + $150,000
NPV Discount Rate
Net Present Value
Internal Rate of Return 18.57%

Forecasted Cash Flows

Value $100,000

End of Year : 1 2 3 a 5 6

1 Potential Rental Income | 23,000 |$ 24,000 |$ 25,000 |$ 26,000 |$ 27,000 [$ 28,000
2 -Vacancy & Credit Losses | § (1,000) |$ (1,000) |$ (1,000 |$ (1,000) |$ (1,000 | $ (1,000)
3 =Effective Rental Income | 22,000 |$ 23,000 |$ 24,000 |$ 25,000 |$ 26000 |$ 27,000
4 +Other Income $ S S -3 -5 B b -

5 =Gross Operating Income | ¢ 22,000 |$ 23,000 |$ 24,000 |$ 25,000 |$ 26,000 | $ 27,000
6- Property Vacancy s (1,000) [$ (1,000) [$ (1,000 [$ (1,000) [$ (1,000)|'$ (1,000)
7 - Operating Expenses. s (11,000) |$ (11,000) |$ (11,000) [$ (11,000) | $ (11,000) | $ (11,000)
8 = NET OPERATING INCOME |5 10,000 |$ 11,000 |$ 12,000 |$ 13,000 |$ 14,000 f$ 15,000

17

Capitalizing The Next Year’s NOI to Determine
Value
N
s 10,000 o (100,000) «—— January 1
—— =.100r10% ! | 10000
5100,000 2 11,000 December 31
3 12,000
4 13,000
$ 150,000 5| 14000 © + $150,000
10or10% = $150,000]6 | 15000 |

18



Capitalization Rates

Going in Capitalization Rate

All Cash

Exit Capitalization Rate

All Cash
No Financing No Financing
310000 _ 150 10% 215000 _ 150,000
$100,000 .10 or 10%
LARKIN
STUDIO | 1.0
19
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20

Internal Rate of Return (IRR)

1. You purchased a cell tower lease for $45,000 with
annual cash flows (EOP) of $12,000 for the remaining

term of five years. What is the yield (IRR) on the cell
tower lease?

LARKIN
STUDIO | 1.0

Internal Rate of Return (IRR)

21

CCIM Institute

InputCalls
Networking. Education. Technol ogy.

CCIM Financial Calculator-2/19/2009

Time Value of Money Calculations

Tegend

FormuiaCels | DescripionCells

Giear

Input

10.42%

PV (545,000.00)

PMT $12,000.00

LARKIN
STUDIO | 1.0




Internal Rate of Return (IRR)

Annual NPV and IRR Calculations

[EOV] _ CashFows = Sale Proceeds
[ (45,000.00)
1 512,000.00 [ +
2 $12,000.00 [ +
3 §12,000.00 [ +
4 512,000.00 [ +
5 512,000.00 [ +
6 -
7 +
5 -
9 -
10 -
[nPV Discount Rate
Net Present Value
Internal Rate of Return 10.42% LARKIN
STUDIO | 1.0
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22

Internal Rate of Return (IRR)

2. Solve for the IRR of the following cash flows:

Year 0 (200,000)

Year 1 10,000

Year 2 11,000

Year 3 12,000

Year 4 13,000

Year 5 14,000 + 300,000

23

NOIT] com institute

Notworking. Education. Technology.

CCIM Financial Calculator-2/19/2009
Annual NPV and IRR Calculations

EO Cash Flows +  Sale Proceeds
0 -200,000.00
10,000.00| +

11,000.00
12,000.00
13,000.00
14,000.00

300,000.00

1
2
3
4
5
6
7
8
9
1

Bonaanne

[NPV Discount Rate |
Net Present Value Tah4

Internal Rate of Retu 13.51% &

RRES Lcise




Internal Rate of Return (IRR)

3. You purchased a piece of land 20 years ago for
$100,000. Today, you estimate the value to be

$1,000,000. What is the annual increase in value over
the past 20 years?

LARKIN

STUDIO | 1.0
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25

Internal Rate of Return (IRR)

Time Value of Money Calculations

Input s
YEARS 20 (100.000.0__0):|
PIYR 1
N 20 I
YR 12.20%
PV ($100,000.00) | + [Fv=_1,000,00000 |
PMT
FV. $1,000,000.00 IvR= 12.20% ]
Beg 1/End 0
N (R [(pv [ eMT )[RV
ANS:12.2% STUDIO | 1.0
26
Internal Rate of return (IRR)
4. You are considering buying a vacant
parcel of land worth $200,000 today.
Your goal would be to sell it 10 years from
now for $1,000,000. Estimated annual
holding costs are $7,000 per year. What
is your IRR?
27




Annual NPV and IRR Calculations

EQ Cash Flows + Sale Proceeds

($200,000.00)
($7,000.00)
($7,000.00)
($7,000.00)
($7,000.00)
($7,000.00)
($7,000.00)
($7,000.00)
($7,000.00)
($7,000.00)
($7,000.00)

NPV Discount Rate
Net Present Value
Internal Rate of Return 15.62%

=}

© 0~ DD W N

AR AR B

$1,000,000.00

=)

2/9/2025

Internal Rate of return (IRR)

Time Value of Money Calculations

Input $
(200,000.00)
YEARS 10 (7,000.00) |
PIYR 1
N 10 I
IR 15.62%
[PV ($200,000.00)| 10 | [PMT=_ (7,00000) ] + [FV= 1,000,000.00 |
|PMT ($7.000.00)
FV $1,000,000.00 [IvrR= 15.62%
Beg 1/End 0

(T

29

Internal Rate of return (IRR)

5. You are considering buying a small apartment building that would
cost $100,000 to acquire and will be worth $135,000 at the end of 5

years. The forecasted cash flows for the next 5 years are as follows:

Year 0 ($100,000)

Year 1 $10,000

Year 2 $11,000

Year 3 $12,000

Year 4 $13,000

Year 5 $14,000 + $135,000

What is the IRR?

30
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Internal Rate of return (IRR)

Annual NPV and IRR Calculations
EQ CashFlows __+ Sale Proceeds
0 ($100,000.00)
1 $10,000.00 | +
2 $11,000.00 | +
3 $12,000.00 | +
4 $13,000.00 | +
5 $14,000.00 | + $135,000.00
6 +
7 B
8 +
9 +
10 +
[NPV Discount Rate
\Nel Present Value
Internal Rate of Return 16.71%

31

Internal Rate of return (IRR)

6. You compare two investments but have enough equity to invest in only
one. Which is the better investment based solely on [IR? The cash flows
are as follows:

Investment A Investment B

n $ n $

0 (20,000) 0 (20,000)

1 2,400 1 1,806

2 2,750 2 1,900

3 2,800 3 (4,000)

4 2,900 4 1,000

5 3,000 + 36,000 5 1,000 + 53,000

32

Internal Rate of return (IRR)

Annual NPV and IRR Calculations Annual NPV and IRR Calculations
Cash Flows +_ Sale Proceeds Eo Cash Flows < Sale Proceeds
($20,000.00)| (] ($20.000.00)
1,806.00 [ + 1 2,400.00 | +
1,900.00 | + 2 2,750.00 | +
4,000.00 | + 3 2,800.00 | +
1,000.00 | + 4 }2,900.00 | +
1,000.00 | + $53,000.00 5 3,00000 | + $36,000.00
- 6 -
- 7 P
T 8 -
- 9 P
10 b 10 ki
NPV Discount Rate | | [NPV Discount Rate | |

Net Present Value Net Present Value

Internal Rate of Return 28.83% Internal Rate of Return 23.58%

33
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Internal Rate of return (IRR)

7. You are considering purchasing a cell tower lease with 60 monthly
payments at $1000 per month. Rent is paid at the beginning of the
month. Your required return on similar investments is 25% (your
discount rate or IRR), and the lease payments are made at the end of
the month.

How much would you be willing to pay for the cell tower lease?

34

Internal Rate of return (IRR)

Time Value of Money Calculations
Input 3

P! 1,000.00 |
YEARS 5 1,000.00 |
PIYR 12
N 60
IR 25.00%
PV (834,779.81) 1,000.00 |+ [FV=
PMT $1,000.00
FV ivR = 25.00% |
Beg 1/End 0 il |

[~ J[wr [ pv |[ PvT [ Fv |
Module 6

Basic Financial Calculations
Using the Excel Financial
Calculator

Gross Present Value and Net Present
Value.

LARKIN
STUDIO | 1.0
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Gross Present Value (PV)

What is the Present Value (PV) of a series of cash
flows discounted at 7% Annually?

2/9/2025

N PV = 11,005
0 0 + 873 4+ 4,081 + 6,051
1 o — 1
7%
2 1,000
7%
3 5,000 29
4 7,931 LARKIN
STUDIO | 1.0
37
Gross Present Value (PV)
What is the Present Value (PV) of a series of cash flows
discounted at 7% Annually?
Annual NPV and IRR Calculations
EOY| Cash Flows + Sale Proceeds
N 1=7% o
1 v
o | (11,005. 45) 2 $1,000.00 | +
3 $5,000.00 | +
1 0 4 $7,081.00 | +
2 1,000 . T
3 5,000 . :
9 +
4 7,931 o :
NPV Discount Rate 00%
[NetPresentValue | $11,005.45 |] Larkiv
Internal Rate of Return STUDIO | 1.0
38

Gross Present Value (PV)

8. You are evaluating a 10-year government lease of a
commercial building. The rent payment is scheduled to
be $25,000 per year (end-of-period) for the first 5
years, and for years 6 through 10, it will increase to
$30,000 per year.

What is the cash flow’s gross present value (PV) if your
discount rate is 9%?

39
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Gross
Present
Value (PV)

Annual NPV and IRR Calculations

Holding Pericd (Years) | 10
EOY[__ Cash Flows +  Sale Proceeds

]

1 $25,000

2 $25,000

3 $25,000

4 $25,000

5 525,000

3 $30,000

7 $30,000

3 $30,000

9 $30,000

10 $30,000 | +
NPV Discount Rate 9.00%
Net Present Value $173,081
Internal Rate of Return

2/9/2025

40

Gross
Present
Value (PV)

Investment A

Investment B Investment C

9. What is the GPV of the
following annual end of
period cash flows,
discounted at 16%?

CF1 40,000 0.00 15,000
CF2 80,000 6,000 30,000

CF3 20,000 7,000 0.00

CF4 150,000 18,000 55,000

GPV=  189,592.61  18,884.82 65,601.93

41

Gross Present Value (PV)

Annual NPV and IRR Calculations

Annual NPV and IRR C:

Annual NPV and IRR

[Holding Period (vears) | 4 [Hoiding Peniod (Years) | 4 | [Foking Pericd vears) 4
T T —— EOV]  Cowfiows  +  SumFrocesss CothFows __+  SusProcesss

o o o T

. oo | H I f 315,000

2 ssoooa| | 2 s6.000 | | 2 $30,000 |

3 _swo0] | 3 sTo00| | 3 |

. 150000 [+ 4 16,000 + . 385000 +
[NPV Discount Rate | 16.00% NPV Discount Rate 16.00%|  [NPV Discount Rate 16.00%]
Net Present Value | $189,503 Net Present Value $18,885 INet Present Value $65602 |
[Intemal Rate of Return | Internal Rate of Retum lIntemal Rate of Retumn |

42
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Net Present Value

* NPV is calculated by discounting the FUTURE CFs at an appropriate
discount rate, then comparing this discounted sum to the initial
investment.

* Therefore, NPV is not in itself a value. It is a differential.

* VALUE, to the investor, is determined by discounting the future
benefits of an investment.

* Net Present Value is the comparison of VALUE to the COST of the
investment.

2/9/2025

Net Present Value
NPV measures how much more, or less, you would pay for an
investment, when comparing the investor’s desired yield against
the IRR of the investment.
Desired Yield > 10.00%
$10,000 | IRR 10.00%
Price Desired Yield < 10.00% l

Net Present Value

NPV is the sum of the present value of all future cash
flows added to the initial investment.

N (10,000) + 11,005 = 1,005 NPV
0 | (10,000) 0 + 873 , 4081 + 6,051
PR I Q—
7%
2 1,000
7%
3 5,000 7%
4 7,931 LARKIN
STUDIO | 1.0
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Net Present Value

N| 1=7%
0 | (10,000)
1 0
2 1,000
3 5,000
4 7,931

NPV is the sum of the present value
of all future cash flows, added to the
initial investment.

Annual NPV and IRR Calculations

[EQY Cash Flows + Sale Proceeds

0 $10,000.00)

1 -

2 $1,000.00 | +

3 $5,000.00 | +

4 $7.931.00 | +

5 +

6 -

7 +

8 -

9 -

10 +
[NPV Discount Rate | 7.00%]
Net Present Value $1.005.45

Intemal Rate of Retum | | LARKIN

STUDIO | 1.0
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46

* Year 1: $12,000
* Year 2: $11,000
* Year 3: $15,000
* Year 4: $16,000

« Year 5: $17,000

the property for?

Net Present Value (NPV)

10. You are considering an investment property, and the asking price is $200,000
(acquisition costs). You have forecasted the following cash flows, and the estimated
sales price after closing costs would be $220,000 (reversion):

Based on the acquisition cost of $200,000, what is the IRR? If your discount rate
is 10 percent, how much or less (NPV) would you be willing to invest or purchase

47

Holding Period (Years) |

Net Present Value (NPV)

Annual NPV and IRR Calculations

3 Holding Pericd (Years) | 5

B A S i EOY] _ Cash Flows Sak Procesds

0 ($200,000) ry

1 $12,000 1 $12,000

2 $11,000 2 $11,000

3 $15,000 3 $15,000

4 $16,000 4 $16,000

S $17,000 | + $220,000 5 $17,000 | + $220,000
NPV Discount Rate 10.00% NPV Discount Rate 10.00%
Net Present Value ($10,644) Net Present Value $189,356
Internal Rate of Return 8.66% Internal Rate of Return 8.66%

The IRR is 8.66%, less than the required return of 10%. The NPV is $10,644, and the GPV is $189,356.
The NPV indicates the investor needs to invest $10,644 less to achieve the required IRR of 10% or invest $189,356

48
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Application of
IRR and NPV

Below are five years of forecasted cash flows (NOI) and
after debt service for a real estate investment. The property
is listed at $5,000,000, and the Exit (terminal)
Capitalization Rate (year six NOI) is 6%.

Using the Net Operating Income (NOI) for each year, what
is the Internal Rate of Return, the Net Present Value, and
the gross present value (PV) of the cash flows if your
discount rent is 11%?

Using the CASH FLOW AFTER DEBT SERVICE, what is
the Internal Rate of Return on the equity portion of the
investment.

2/9/2025

« Azauisitien Cests

+Loan Faes & Conti

-Mongages

= INITIAL IVESTIAENT]

Ovarsil Discaunt Rl

Discaurt Rate Cashlows
o

ocacase iaca

LonnTerm
Fayman par van
3

Gpecating Exp Ratio
Caps, Rasarves | Foruesvatua

Incrasse® periosic pupmene [ za7s03%
TermiralCap Rate 5 295580

Contofsate}

2 -Vacancy & Craditosses
2 «Efectivs Rt

%+ CetrIncome.

5 = Gross Operatinglncome
& -Fropertyvacancy

T GPGRATING INGOME (uina 7]
9 - anrusl Debi Service

s maen
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[+ swan|s sseenls  awoars|s  assios)
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Mortgage Calculati

Loan Amount §
Interest Rate
Amortization Period
Loan Term
Payments per Year

Yield Unlevered Yo
N S

cFo (5,000,000}
20 Vears| cr1 353,039
5 Years| cr2 374,221
12 ] 396,674

Projected Sales Price

cra 420,475

NOIYears §

Terminal Cap Rate
Forecasted Sales Price $
Costsof saleat___3% $

S
$
$
H
$
B

472,445 CFS 445,703 §
6.00%/
7,874,000 IRR All Cash 15.15%
393,500 NPV s 1,134,459

Sale Proceed:.

T275.500 | Investment Value PV or GPV s 6,134,499
N $

Sale Price

Costs of Sale at % $
Sale Proceeds Before Debt $
Mortgage Balance End of Years S

[Sale Proceeds After Debt

|CALCULATION OF SALE PROCEEDS BEFORE TAX: cro

S (1,250,000)

7,870,000 cr1 $ 56,058
393,500 CF2 $ 77,241
7,476,500 cra $ 99,694
3,129.557 cra $ 123,494
crs $ 148,723

L& on Equity

17
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Application of IRR and NPV

Below are five years of forecasted cash flows (NOI) for a real estate investment.
The property is listed at $275,000, and the Exit (terminal) Capitalization Rate
(year six NOI) is 10%.

Using the Net Operating Income (NOI) for each year, what is the Internal Rate of
Return, the Net Present Value, and the gross present value (PV) of the cash
flows if your discount rent is 11%?

End of Year F I 2 [ 3 I 4 [ s [ &
1 Potential Rental Income 48,000 | 49,490 50,923 52,451 54,024 5 55645
2 - Vacancy & Credit Losses (4.800) (4.944)] (5.092)] (5.245) (5.402)[ 5 (5.565))
3 = Effective Rental Income 43,200 43,496 25,831 47,206 48622 | 5 50081
4 + Other Income 5,000 | 5,250 5,513 5,788 6,078 6381 |
5 = Gross Operating Income 48,200 | 49,746 51,343 52,904 54,700 | § 56,462 |
6 - Operating Expenses. S 20, 725[ (21.391) 22 078] (22 787 (235291's (24279
7 = NET OPERATING INCOME 5 27474 | S 28355 | § 29266 $ 30207 | § 31179 |5 32183

52

Application of IRR and NPV

Annual NPV and IRR Caiculations Annual NPV and IRR Calculations
Holding Pericd (Years) | 5 Holding Period (Years) | 5
EOQY| Cash Flows + Sale Proceeds EOY] Cash Flows + Sale Proceeds

0 ($275,000) ']

1 $27,474 1 $27.474

2 $28,355 2 $28,355

3 $20,266 3 $20.266

4 $30,207 4 $30,207

5 531,179 | + 321,830 5 $31,179 | + $321,830
NPV Discount Rate 11.00% NPV Discount Rate 11.00%
Net Present Value $23,556 Net Present Value $298,556
Internal Rate of Return Internal Rate of Return

53

What is Next?

STUDIO | 1.0
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