Unit 4 - Applied Appraisal Techniques 1 – Lecturer: Eric Allen                                February 6, 2006


Recommended Text: Income Approach to Property Valuation Baum, et al

Website: www.geocities.com/eallenjm/
Supplemental Resource: www.scholar.google.com
The Annual Sinking Fund

By previous determination, the value of $1 receivable each year for 5 years at 10% is $3.79 (using the present value of $1 p.a. or YP formula). This means that an initial lump sum investment of $3.79 by an investor will earn him $1 p.a. for 5 years if the rate of return is 10%.

Analysing:

Annual interest at 10% on $3.79


$0.379 (this is the return on 

   capital or interest)
But since $1 is receivable per annum

the rest is the capital to replace the

original amount invested, the (ASF),

that is to say





$1.00 – 0.379 cents or $0.621

Using the Amount of $1 p.a. (Years Purchase or YP) formula

Proof: Amount of  $1 p.a. for 5 years @ 10% 
=
6.1051 x $0.621








=
$3.79

Thus, it can be seen that the present value of $1 p.a. (YP) provides for both the return on capital as well as a sinking fund to recoup the $1 at the same rate of return.

The present value of $1 p.a. provides a present value sum, which allows for

· Interest on capital outstanding

· Replacement of Capital, what we call a ‘Sinking Fund’.

With a wasting asset such as a leasehold interest, the element representing return of capital may be regarded as non-spendable income, reserved for the replacement of a wasting asset. In theory this can only be ensured if there is a guarantee that the money currently invested will be replaced by a specific date and at the requisite rate of return.

Traditionally Sinking Funds are placed in virtually ‘risk-free’ investments. For example, it is possible for a sinking fund policy to be taken out with an insurance company, which would then guarantee to pay a specific sum to the saver on a definite future date, in return for a series of annual premiums paid over the life of the policy. Because payment is guaranteed, the rate of interest paid on this type of policy is low – reflecting a low-risk investment. The insurance company will also discharge any tax liability and will pay interest on the sinking fund policy net of tax. ASF rates are always cited net-of-tax.
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The YP Dual Rate is represented by the formula

Where i represents the remunerative rate of return (return on capital) and ASF represents the accumulative rate of return (return of capital).
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	(ii) Actual return on capital
	 
	 
	(I) Sinking Fund

	
	 
	 
	


We have seen that in the conventional approach to the valuation of freehold interests, the effect of income tax is almost entirely ignored. The yield therefore represents the gross returns on capital before the payment of tax. When a full allowance of tax is made this is known as an ‘absolute net’ or ‘true net’ valuation.

Example

Determine the annual sum that must be set aside in order to accumulate to $175,000 in 7 years time at a gross interest rate of 12% p.a. Determine also the gross annual amount that will be receivable from an initial investment of $175,000.

	Normal Valuation (Traditional)
	 
	 
	 

	Capital Value in 7 yrs time
	 
	$175,000
	 
	 

	ASF yrs @ 12%
	 
	0.0991
	 
	 

	 
	Annual Sinking Fund
	 
	$17,346

	 
	 
	 
	 
	 

	Proof
	 
	 
	 
	 

	Annual Sum Receivable
	 
	 
	 
	$17,346

	Amt. $1 p.a., 7 yrs @12% 
	 
	 
	 
	10.0890

	Value of Sinking Fund in 7 yrs time.
	 
	 
	$175,000.00

	 
	 
	 
	 
	 

	To determine the gross annual amount receivable
	 
	 

	 
	 
	 
	 
	 

	Annual Sinking Fund (as before)
	 
	 
	$17,346

	Annual Interest (12%) on $175,000 above (Spendable Income)
	$21,000

	Total Gross Income is therefore
	 
	 
	 
	$38,346

	Proof
	 
	 
	 
	 

	Initial Capital Sum
	 
	 
	 
	$175,000

	Annuity $1 will purchase 7 yrs@12%
	 
	 
	0.2191

	Annuity (as above)
	 
	 
	 
	$38,346

	 
	 
	 
	 
	 

	Looking at the effects of taxation on this investment as before.
	 

	
	
	
	
	

	Taxpayer at 33 ⅓ %
	 
	 
	 
	 

	Gross Income p.a. as before
	 
	$38,346
	 
	 

	Less Tax @ 33 ⅓ %
	 
	$12,782
	 
	 

	True Net Income
	 
	 
	$25,564
	 

	YP for 7 years @ 12% (TN @ 33 ⅓ %) = 8%
	 
	5.2064
	 

	 
	New Capital Value
	$133,094
	 

	 
	 
	 
	 
	 

	True Net Income p.a. (as before)
	$25,564
	 
	 

	 
	 
	 
	 
	 

	Capital Invested
	$133,094
	 
	 
	 

	ASF for 7 years @ 12%
	 
	 
	 
	 

	(TN @  33 ⅓ %) = 8%
	0.1121
	 
	 
	 

	 
	 
	 
	 
	 

	 
	less ASF
	14,916
	 
	

	Net Spendable Income (Interest)
	$10,648
	 


	 

	 
	 
	 
	 
	 


	The true yield is therefore $10648/$133094 x 100 = 8%. Note that we could also have determined the interest payable on $133.094 at 8% above, adding that to the sinking fund in order to arrive at the true net income p.a.

	Proof
	 
	 
	 
	 

	Annual Sinking Fund as above
	 
	 
	 
	$14,916

	Amt. $1 p.a., 7 yrs @12% 
	 
	 
	 
	 

	(TN @  33 ⅓ %) = 8%
	 
	 
	 
	8.9228

	Value of Sinking Fund in 7 yrs time.
	 
	 
	$133,093

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	To determine the net annual amount receivable
	 
	 

	Proof
	 
	 
	 
	 

	Initial Capital Sum
	 
	 
	 
	$133,093

	Annuity $1 will purchase 7 yrs@12%
	 
	 
	 

	(TN @  33 ⅓ %) = 8%
	 
	 
	 
	0.1921

	Annuity (true net income as above)
	 
	 
	$25,563

	* slight differences are due to rounding.


Again we see that had the investor paid $175,000 for the investment we would not have been able to recoup that amount.

Sinking Fund and Leasehold Investments

Annual sinking fund rates are quoted on a net of tax basis and the Dual Rate Tables are compiled on the same assumption. There is therefore no need to make further adjustments to the YP formula for this tax burden.

How does the purchaser of a leasehold interest allow for capital recovery noting this tax position?

We have already discussed the two aspects of income earned, that is

· Capital replacement – non-spendable income

· Capital investment – spendable income

To look at the effect of income tax on a leasehold property we use the following example.

Example

Determine the value of a leasehold interest held for a further 12 years at $500 p.a. The property could be let for $1,500 on the open market and a leasehold yield of 10% and ASF of 3% can be assumed.
	Normal Valuation (Traditional)
	 
	 
	 

	Full Rental Value (FRV)
	 
	 
	 

	Rent resv'd p.a.
	$1,500
	 
	 

	Rent payable p.a.
	$500
	 
	 

	Profit Rent
	 
	$1,000
	 

	YP for 12 years @ 10% & 3%
	 
	5.8664
	 

	 
	Capital Value
	$5,866.41

	 
	 
	 
	 

	Yield of 10% on $5,866.41
	 
	=
	$586.64

	ASF contribution is $1,000-$586.64
	 
	=
	$413.36


	Or ASF for 12 Years @ 3% = 0.07046 x $5,866.41
	=
	$413.35


Say the lessee pays tax at 40%, the annual income division can be illustrated as

Model 1 – No  Tax
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Total Tax payable ($234.65 + $165.34) = $400.

However where ASF has been reduced to $248.02, it does not recoup capital expenditure of $5,866.40 in 12 years @ 3% i.e.

Amt. Of $1 p.a. for 12 years @ 3%
=
14.192 x $248.02


= 
$3,519.91

Hence, the original Investment can only be achieved by increasing ASF contributions, but to do so out of spendable income results in a reduction of expected yield.

Thus, ASF contributions are increased in the ratio of income before tax to income after tax by multiplying the ASF by the equation 100/(100-T), that is, the TG factor.

When this is done within the content of the YP Dual Rate Formula it becomes


Using the above example of YP for 12 years @ 10% and 3% allowing for tax @ 40%, the results are:





=4.599

The result of the tax has been to reduce the YP from 5.8664 to 4.599 and increase the annual sinking fund from 0.07046 to 0.1174

The new valuation is:

Profit rent p.a.




$1,000

YP for 12 yrs @ 10% and 3% adj. Tax @ 40%
  4.599
Capital Value 




$4,599

Model 2 – Conventional Model









Net-of-tax ASF recoups capital of $4,599.00

i.e. Amt. Of $1 p.a. for 12 years @ 3%
=
14.192 x $324.06


= 
$4,599.06
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	Actual return ($459.9)
	 
	 
	Gross SF = $540.1
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	Gross Return (10%)
	 
	 
	 
	 
	 
	Net Sinking Fund $324.06

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Accumulates at 3% net
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 


Model 3 – Net of Tax Model

	
	Taxpayer at 40%
	 
	 
	 

	 
	Profit Rent p.a.
	 
	$1,000
	 

	 
	Less tax @ 40%
	 
	400
	 

	 
	True Net Income
	 
	$600
	 

	 
	YP 12 years @ 10% (TN @40%) = 6% & 3%
	7.6651
	 

	 
	 
	Capital Value
	4,599.04










Less tax @ 40%





Net-of-tax ASF recoups capital of $4,599.00

i.e. Amt. Of $1 p.a. for 12 years @ 3%
=
14.192 x $324.06


= 
$4,599.06
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	Net return ($275.95)
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	Accumulates at 3% net
	 


Or using a net of tax model
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	Actual return
	 
	 
	Gross SF = $413.36
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	Gross Return (Q)
	 
	 
	 
	 
	 
	Net Sinking Fund $248.02

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Accumulates at 3% net
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 


Therefore we can correctly account for the incidence of taxation in two ways

· As seen above by valuing the gross income but adjusting the YP multiplier explicitly, and as we have seen earlier;

· By valuing the true net of tax income and netting the interest.

Summary and Conclusion

Baum offers the following noteworthy but scathing criticism of Sinking Fund methodology.

· Sinking Funds per se are not available in the market;

· Leasehold as investments are not directly comparable to freeholds and remunerative rates cannot be taken as 1-2% above freehold rates;

· Accumulative rates do not appear to be market sensitive. 4% has been used when safe rates have been as high as 12% and when they have been below 4%.

· It is not possible to devise a dual rate adjusted for tax from market sales unless at least 2 of the 3 variables are assumed by the valuer (tax rate, SF rate and/or remunerative rate);

· Dual rate analysis of variable geared profit rents is similarly impossible;

· There is a mathematical error in dual rate when valuing for variable profit rents.

Other Facts about Leasehold Properties

1. A leasehold interest is of a finite duration

2. In investor’s terms a lease can only have a market value if it produces an income i.e. a profit rent.

3. Profit rent must be adjusted for any expenses payable by the head lessee but irrecoverable from the sub-lessee.

4. Where income tax is payable, ASF is set aside out of the taxed income.

Credits: Susanne Lyon – Lecturer (1987-2005).

Net Income


$600.00








Net-of-tax


Spendable Income


= $275.95








Net-of-Tax ASF


=$324.06





Less: Tax @ 40%


=183.96





Less: Tax @ 40%


=$216.04





ASF = $540.10





Spendable Income


$459.90








Annual Income


$1,000.00
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Net-of-tax


Spendable Income


= $351.90








Net-of-Tax ASF


=$248.02





Less: Tax @ 40%


=234.65





Less: Tax @ 40%


=$165.34





ASF = $413.36





Spendable Income


$586.64
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Annual Income


$1,000.00








� EMBED Equation.3  ���





or





Annual Income


$1,000.00




















Net-of-Tax ASF


=$324.06





Net-of-tax


Spendable Income


= $275.95
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