Calculating IRR and Probability Distribution of Expected Return
	Currency
	:
	Euros

	Property Purchase Price
	:
	209,000

	Acquisition Costs
	:
	  20,900

	Sources of Funds
	
	

	Down Payment
	:
	125,000

	Mortgage
	:
	 84,000 5% FRM 20 years

	Amortization
	:
	Monthly amortization of P&I

	Initial Investment
	:
	145,900

	Property Value @5 Years sc1
	:
	336,597

	Property Value @5 Years sc2
	:
	420,374

	Taxable Base CGT sc1
	:
	  55,737.41

	Taxable Base CGT sc2
	:
	130,343.09

	CGT Rate
	:
	     25%

	Total Interest @5 years 
	:
	 19,363.85

	Principal Amortization @ 5Y
	:
	 13,897.91

	Loan Balance @5 Y
	:
	 70,102.09

	L&M Fees sc1
	:
	   7,100.15

	L&M Fees sc2
	:
	   7,576.35

	Land Tax sc1
	:
	   4,733.43

	Land Tax sc2
	:
	   5,050.90

	Income Tax Base sc1
	:
	 27,971.00

	Income Tax Base sc2
	:
	 31,145.16

	Income Tax Rate
	:
	     25%

	Income Tax sc 1
	:
	   6,992.75

	Income Tax sc2
	:
	   7,786.29

	Gross Rental Income 5Y sc1
	:
	 59,168

	Gross Rental Income 5Y sc2
	:
	 63,136.29





where 

· CFt = the cash flow at time t and 

To simplify things, we will calculate the Cash Flow Stream on a Yearly Basis, instead of on a Monthly Basis:

Scenario 1:

Net Cash Flow Year 1:

Gross Rental Income
:
10,450

Principal Amort
:
  2,509.34
Interest 

:
  4,143.01

L&M Fees

:
 1,254

Land Tax

:
    836

Income Tax

:
1,054.25
NCF1


:
   653.40
Net Cash Flow Year 2
:


Gross Rental Income
:
10,450

Principal Amort
:
  2,637.72
Interest


:
  4,014.63

L&M Fees

:
  1,254

Land Tax

:
     836

Income Tax

:             1,086.34
NCF2


:
     621.31
Net Cash Flow Year 3
:


Gross Rental Income
:
10,450

Principal Amort
:
  2,772.68
Interest


:
  3,879.68

L&M Fees

:
 1,254

Land Tax

:
    836

Income Tax

:
 1,120.08

NCF3


:
    587.56
· A new Rental Contract is signed, where Rental Prices are revised and updated. (Minimum rental Period for Long Lets is 3 years).

Net Cash Flow Year 4:

Gross Rental Income
:
13,908.95
Principal Amort
:
  2,914.53
Interest


:
  3,737.82

L&M Fees

:
  1,669.07
Land Tax

:
  1,112.72

Income Tax

:
  1,847.34
NCF4


:
  2,627.48
Net Cash Flow Year 5
:


Gross Rental Income
:
13,908.95
Principal Amort
:
  3,063.64
Interest


:
  3,588.71

L&M Fees

:
  1,669.07
Land Tax

:
  1,112.72

Income Tax

:
  1,884.61
Cash From Sale
:         218,900.49


NCF5


:         221,490.69
Applying then:
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IRR = 9.22%

Above IRR represents the Worst Case Scenario, which we will name it Scenario1.

Consider now the Best Case Scenario, which we will represent as Scenario 2, and which will be based on:

a) A steady Capital Growth of 15% pa.

We will then have the following Cash Flow Stream for Scenario 2:
Net Cash Flow Year 1:

Gross Rental Income
:
10,450

Principal Amort
:
  2,509.34

Interest 

:
  4,143.01

L&M Fees

:
 1,254

Land Tax

:
    836

Income Tax

:
1,054.25

NCF1


:
   653.40

Net Cash Flow Year 2
:


Gross Rental Income
:
10,450

Principal Amort
:
  2,637.72

Interest


:
  4,014.63

L&M Fees

:
  1,254

Land Tax

:
     836

Income Tax

:             1,086.34

NCF2


:
     621.31

Net Cash Flow Year 3
:


Gross Rental Income
:
10,450

Principal Amort
:
  2,772.68

Interest


:
  3,879.68

L&M Fees

:
 1,254

Land Tax

:
    836

Income Tax

:
 1,120.08

NCF3


:
    587.56

· A new Rental Contract is Signed, where Rental Prices are revised and updated. (Minimum rental Period for Long Lets is 3 years).

Net Cash Flow Year 4:

Gross Rental Income
:
15,893.14
Principal Amort
:
  2,914.53
Interest


:
  3,737.82

L&M Fees

:
  1,907.18
Land Tax

:
  1,271.44

Income Tax

:
  2,244.17
NCF4


:
  3,817.99
Net Cash Flow Year 5
:


Gross Rental Income
:
15,893

Principal Amort
:
  3,063.64

Interest


:
  3,588.71
L&M Fees

:
  1,907.18
Land Tax

:
  1,271.45
Income Tax

:
  2,281.45
Cash From Sale
:         275,648.42


NCF5


:         279,429.14
Applying then:
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IRR = 14.46%
Now let’s compare both scenarios:

Scenario 1
:
IRR = 9.45%

Scenario 2
:
IRR = 14.56%

Assuming then a 70% probability for Scenario 1, and a 30% probability for Scenario 2, then we can use this probability distribution to calculate expected return which will be:
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where 

· E[R] = the expected return 
· N = the number of scenarios
· pi = the probability of scenario i, and 

· Ri = the return in scenario i. 
E[R] = 10.79%
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