IMPACT OF LEVERAGE ON IRR AND E[R]
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On the previous financial analysis, we looked at the IRR for cash purchases when planning permission was not granted (scenario 1) and when planning permission was granted (scenario 2) and applied probability ratios for scenario 2 to calculate the Expected Returns E[R].

Now we would like to study the impact that leverage can have on both IRR and E[R].

Let us analyze now the impact of leverage on Scenario 1.

Scenario 1: Planning Permission is NOT granted

Mortgage (or loan) is assumed at FRM (fixed rate mortgage) 5% APR for 10 years, with monthly amortization of Principal and Interest.

Note: it is very unlikely that a bank will agree for a mortgage on a plot of land without planning permission. Nevertheless, the analysis is still valid because one can obtain a loan instead of a mortgage.

Assumptions:

Currency


:
GBP

Mortgage (or loan) Rate
:
5% APR

Term



:
10 years

Mode



:
FRM (Fixed Rate Mortgage)

Amortization


:
Monthly amortization of Principal + Interest

Down Payment


:
from 0% to 100%






0% of Down Payment will mean a LTV of 100%






100% of Down Payment will mean a Cash Purchase.

Property Price


:
20,000

Acquisition Costs

:
  5% 

Capital Growth


:
  8% pa

Analysis Period


:
10 years (which is the estimated time that might take for planning permission)

Taxes



:
N/A

Selling Costs


:
5%

Analyzing the respective Cash Flow Streams, for each level of Down Payment, and applying the formula:
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where 

· CFt = the cash flow at time t and 

Then IRR is:
Chart1:

	NO PLANNING PERMISSION
	IRR

	
	100%DP
	90%DP
	80%DP
	70%DP
	60%DP
	50%DP
	40%DP
	30%DP
	20%DP
	10%DP
	0%DP

	
	6.92%
	7.04%
	7.18%
	7.27%
	7.44%
	7.62%
	7.83%
	8.07%
	8.28%
	8.60%
	9.00%


It is very obvious from above chart that for less Down Payment or More LTV investor obtains a Greater IRR.
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An attribute almost exclusive to real estate investment is leverage, thus banks are more willing to lend whenever a solid/tangible asset (land) offered as a collateral is involved

Let us now analyze the impact of Leverage under Scenario 2.
Scenario 2: Planning Permission IS granted after 10 years:

Mortgage (or loan) is assumed at FRM (fixed rate mortgage) 5% APR for 10 years, with monthly amortization of Principal and Interest.

Note: it is very unlikely that a bank will agree for a mortgage on a plot of land without planning permission. Nevertheless, the analysis is still valid because one can obtain a loan instead of a mortgage.

Assumptions:

Currency


:
GBP

Mortgage (or loan) Rate
:
5% APR

Term



:
10 years

Mode



:
FRM (Fixed Rate Mortgage)

Amortization


:
Monthly amortization of Principal + Interest

Down Payment


:
from 0% to 100%






0% of Down Payment will mean a LTV of 100%






100% of Down Payment will mean a Cash Purchase.

Property Price


:
20,000

Acquisition Costs

:
  5% 

Capital Growth


:
  8% pa

Analysis Period


:
10 years (which is the estimated time that might take for planning permission)

Taxes



:
N/A

Selling Costs


:
5%

Effects of Planning Permission
:
from 2x (property increases 2 times) to 10x (property increases 10 times)

Analyzing the respective Cash Flow Streams, for each level of Down Payment, and applying the formula:
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where 

· CFt = the cash flow at time t and 

Then IRR is:

Chart2:

	IRR

	With Planning Permission
	2x
	3x
	4x
	5x
	6x
	7x
	8x
	9x
	10x

	100%DP
	14.60%
	19.34%
	22.82%
	25.60%
	27.91%
	29.89%
	31.64%
	33.20%
	34.61%

	90%DP
	15.01%
	19.89%
	23.46%
	26.29%
	28.66%
	30.68%
	32.46%
	34.05%
	35.49%

	80%DP
	15.46%
	20.49%
	24.16%
	27.07%
	29.48%
	31.55%
	33.37%
	34.99%
	36.46%

	70%DP
	15.92%
	21.13%
	24.91%
	27.89%
	30.37%
	32.50%
	34.36%
	36.02%
	37.51%

	60%DP
	16.48%
	21.88%
	25.78%
	28.85%
	31.40%
	33.58%
	35.49%
	37.19%
	38.73%

	50%DP
	17.11%
	22.73%
	26.77%
	29.95%
	32.58%
	34.82%
	36.79%
	38.54%
	40.12%

	40%DP
	17.84%
	23.71%
	27.91%
	31.21%
	33.94%
	36.26%
	38.29%
	40.10%
	41.73%

	30%DP
	18.69%
	24.85%
	29.26%
	32.70%
	35.54%
	37.97%
	40.08%
	41.96%
	43.65%

	20%DP
	19.63%
	26.18%
	30.83%
	34.47%
	37.46%
	40.01%
	42.23%
	44.20%
	45.98%

	10%DP
	20.86%
	27.89%
	32.87%
	36.76%
	39.95%
	42.67%
	45.04%
	47.14%
	49.03%

	0%DP
	22.43%
	30.13%
	35.60%
	39.87%
	43.37%
	46.36%
	48.96%
	51.28%
	53.36%


Again, from above chart we can see that for greater levels of leverage; greater returns and all this combined with prices increasing 2 times more (2x) up to 10 times more (10x).

But obviously, the likelihood or probability that prices will increase 10 folds as opposed to 2 folds is not the same. For this reason, we applied a probability ratio as per:

Chart 3:

	Price Growth
	Probability Ratio

	2x
	35.00%

	3x
	25.00%

	4x
	15.00%

	5x
	10.00%

	6x
	5.00%

	7x
	4.00%

	8x
	3.00%

	9x
	2.00%

	10x
	1.00%


Where one can see that the probability that prices will be between 2x and 4x were weighted at 75% as opposed to prices being between 8x and 10x weighted at only 6%.
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Applying now above Probability Distribution, as per the formula:
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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. 

We then found the following Expected Returns E[R]:

Chart 4:

	With PP
	Expected Return E®

	100%DP
	20.48%

	90%DP
	21.04%

	80%DP
	21.67%

	70%DP
	22.32%

	60%DP
	23.10%

	50%DP
	23.98%

	40%DP
	24.99%

	30%DP
	26.19%

	20%DP
	27.57%

	10%DP
	29.37%

	0%DP
	31.76%


Above chart shows E(R)’s increasing as per decreasing levels of initial investments.
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By comparing Chart 1 with Chart 4, one can see easily why Leverage can definitely mean a Smart Investment.
But there are cases when using leverage is not a smart purchase strategy…for more information on this please click here.
Should you need any further information/clarification, please do not hesitate to contact me.

Joe Weberhofer

Operations Manager
PRIME INTERNATIONAL PROPERTIES

Tel: +965 57 55 825/35

Fax: +965 57 55 828

Email: info@my-pip.com
Website: www.my-pip.com
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