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Absract;

Property investors can use rdativedy smple modds to determine the investment sum,
or property price, they are prepared D risk in a given inditutiona setting.  This paper
devdops a framework for investing in negativdy geared propety in the Audrdian
inditutional  stting. The robusness of the modd is examined usng a Joreadshect
based smulation of the key parameters.
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Determination of the Maximum Affordable
Investment Sum for Negatively Geared Properties

1 Introduction

Negdive gearing is a commonly used drategy employed by investors  Its atraction
gems from the anticipated bendfits that will accrue to those who receive moderate to
high incomes, and invest in growth assts, such as shares and property. By far the
mod popular use of negative gearing in Audrdia is for resdentid investment
property. This is due to the rddively high loan-to-vdue ratio (LVR), a low yidd on
the property and the view that this type of asst is farly low risk. Our discusson will
be restricted to residentia property investment.

A negdivdy geared invesment may be defined as an invesment where the income
derived from it is less than the expenses incurred from owning it during a finencid
year, tha is, the taxable income associated with the invesment is less than zero. The
invesor intentiondly mekes a loss, which may be offss agand other income to
reduce totd tax pad by the investor. The compensation for the loss incurred by the
investor during the current tax year is the expected future capitd gan aidng from
property agppreciation The yidd (or in-going yidd) is obtained from the ratio of the
rent income to the purchase price.

From an dfter tax pegpective a negativey geared invesment may be cash flow
pogtive, cash flov neutrd or cash flow negaive A rddivdy high yidding
invesment and/or a low LVR can generate pogtive after tax cash flow. The choice of
podtive or negative after tax cash flow will reflect the investor's preferences, which
may be afunction of free cash flow available or risk preference

Different types of resdentid invesment property can provide yidds in the range
from four to eght percent. An invesdment with a yidd dose to eght percent can
produce a pogtive dater tax cash flow, even if it is entirdy debt financed. Yidds for
non-resdentia property can range from four to twelve percent depending on the risk
attached to the rental income and the potentid for capitd gain.

Resdentid properties that have the lowest return are generdly older houses and
goatments within a ten kilometre radius of the centrd budness didrict. Propertiesin
these locations have continued to be atractive to investors due in paticular to the
high cgpitd gains congstently achieved and low vacancy raes. Developers offering
new apatments to the market, which sold off the plan or a completion, have
provided rentad guarantees of up to seven percent for periods of one year or longer.
Thee atificdd yidds ae usudly not sugtained beyond the period of the guarantee
Yieds of up to eght percent are common with managed gpatments. This type of
property comes under the Managed Investments Act (July 1998) and is regulated by
the Audrdian Securities and Investment Commisson in much the same way as

managed funds.



The categories of reddentid investment propety refered to in the preceding
paragraph are not exhaudive. Indeed there are many other variaions of resdentid
property and when combined with a range of finendng options which is attracting a
broad cross-section of investors, there is a greater need for andyticd modds to assst
investors.  Negative gearing has received a good ded of exposure in the popular press
and in many popular finendd publications. Much of this commentary takes an
extreme pogtion in ether opposing or supporting this goproach.  Our podgtion is more
pragmdic, any prospective invetment must saidy standard investment criteria,
which takes account of the opportunity cost of capitd, if it is to be congdered,
regardless of its gearing. A dmple example of an intetempord investment, evauated
for afive year holding period, is provided in the appendix.

The next section introduces a rdaivey dmple modd to detemine the maximum
investment UM in a given ewironmat, given the investor's funding condraint and
the prevaling invesment parameters. The andyss assumes that the invedor has
adequate equity to provide sufficient security for whatever borrowings are required.
This is not unusud as investors may have other assets, such as ther home or other
property, that may be debt free or a least have a Sgnificant amount of equity. Before
proceeding with an investment the conditions of lenders must be satisfied. Lenders
view resdentid property as a highly atractive form of security, ranking before other
types of property and dso sharesin blue chip companies.

Section 2 describes a rddivdy smple modd that may be used to determine — for a
given property invesment environment - the maximum invesment sum that may be
earmarked for a property without violating the out of pocket expenses condraint that
Is dipulated by the investor. The term property investment environment, refers to a
credible set of assumptions that are made about such variables as the ratio of renta
income to purchase price, property holding codts as a percentage of rent, the interest
rate on borrowed funds, the margind tax rate of the investor and the magnitude of the
invesor's initid depodt. In this Smple modd, the complication of depreciaion as
wel as its tax treatment in Audrdia (post July 1985) is relegated to an extended
modd that is described in Section 3. Section 4 andyses the sengtivity of the
maximum investment sum to magind changes in the interet rae as wdl as the
invetor’ stolerable leve of periodic out of pocket expenses.

A Simple Model for Determining the Investment Sum (No Depreciation)

Investors gpproach the market with knowledge of ther ability to service financd
commitments.  Specificdly the investor may or may not have a cash deposit, and may
aso be able to contribute a cash sum on a regular basis towards the maintenance of
the invesment. Maket ressarch will further reved wha types of invesment
properties are currently available. The andlyss pursued in this paper assumes thet al
borrowing is of the interest only vaiely. Maket andyss will enable the investor to
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collect key informetion for each property that will assg with the invesment decision.
Thisinformation indudes
thein-going yidd— theratio of the rent to the purchase price (g)
the opeaing, or holding cos (raes and propety taxes, management fees,
maintenance, ec), as a percentage of the rent (h)
the interest rate on borrowed funds (i)
the investor'smargind tax rate (t)
the magnitude of the invegtor’ sinitid deposit (D)
the maximum anud out-ofpocket cods C tha the investor is willing and
ableto tolerate (refer equation 1.)
the maximum invesment sum V tha may be earmarked for an economicaly
vidble property without violating the caling placed by the investor on annud
out- of-pocket expenses (refer equetion 4.)

The issue of building dlowance and depreciation of fixtures and fittings is deferred to
the next section.

Snce the investment is to be negatively geared, a loss L will be incurred.  However,
if the loss may be offsst agang the invesor's other income the effective after tax
cach flow isgiven by:

L —tL

where tL — the investor's margind tax rate times the loss — represents a tax credit (or
tax savings).

The maximum loss that may be sudained without excesding the investor's out -of
pocket costs, C, is the difference between the totd loss incurred, L, and the tax credit,
tL. Thismug bethe L that stidfies the following egudity:

C=L-tL (@)
Solving for L:
C
L=— 2
Tt )

An expresson for reported net taxableincome P (or —L) isgiven by

Net Income = Rent Income — [Operaing Expenses + Interest Expense]
P=gV —[hgV +i(V-D)]
or equivalently:

-L = V[(g(I-h)—i] +iD ©



Where gV isrentd income
hgV isthe holding cost (or property outgoings)
V —D isthe amount of borrowed funds
I(V — D) istheinterest expense

If equations (2) and (3) are summed we obtain:

L-1=0=-4V[(g@- h) - ] +iD
1- ¢ 2+

Equation (2) represents the absolute value of the loss, hence it is a postive number.
Equation (3) represents the actud loss incurred, this is a negaive number dnce the
expensss by ddfinition ae greater than rentd income, hence the term negative
gearing. ThereforeL - L =0

By adding equations (2) and (3) one of the unknowns, L, has been diminaed. The
resultant equetion may then be rearranged with V' afunction of the known parameters.

-iD(1-t)-C
[¢@- 7) - ]3d- 1)

V= 4)

Example: An investor has a depost of $40,000 and is able to contribute $400
per month (C = 12 x $400 = $4,800) to cary the investment. Market
research has provided the fallowing information:

g="5%, h=25%, i =7% and t = 48.5%.

Subdtituting these values in equetion(4) produces.

_ -0.07($40,000)(1-0.485)-$4,800
~ [0.05(1-0.25) - 0.07](1-0.485)

= $372,935

This investor could afford an invesment propety with an acquistion
cost of $372,935 gjiven the prevailing scenario.?

! The acquisition cost of the investment property, represented by V, includes both the purchase price of the
property and all associated purchase costs. The singlelargest purchase cost is stamp duty, whichislevied
by each State and based on a set scale.
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3 Extending the Model to Incorporate Depreciation

Under current taxation rules a noncash tax deduction is available for properties that
were congructed after 18" July 1985, This is an dlowance for the cost of
congtruction, and is 4% for properties commenced between 18™ July 1985 and 15™
September 1987, and 2.5% for those commenced after the latter date. Using draight
line depreciation, a tax deduction of 25% per anum of the building cog may be
cdamed esch year for 40 years this is commonly referred to as the building

allowance.

Plant and equipment? instdled in the property may be depreciated over its economic
life Different items will have a different economic life  The Audrdian Taxaion
Office (ATO) provides a schedule of depreciation rates for various items. The ATO
will dso accept depreciation raes provided by investors, if they are based on
economic life and can be substantiated.

The huildng dlowaxce and depreciation of plant and equipment are noncash
deductions snce they are expenses cdlamed for tax purposes but are not out of pocket
expenses.  Due to the detall required for the induson of depreciaion of fixtures and
fittings they canot be included in a generd modd of this type  However, an
experienced investor can assign a sitable estimate for these deductions.

In addition to the varidbles introduced in the previous section, new vaidbles are
required to account for depreciation.

building component as a proportion of property vaue (k)
depreciation dlowance as a percentage of the building component (d)

If the property is subject to depreciation, the after tax cash flow is given by:
L L - dkV

In this expression the termt dkV (building dlowance) has been subtracted from L —tL
because the reported loss L includes dkV a nontcash expense. Depreciation of plant
and eguipment requires an edimate of the vdue of each item and its economic life
For a specific property type, an experienced investor can make a reasonable ex-ante
guedimate of what this mignt be A draghtfooward gpproach to induding
deprecidion of plant and equipment is to incorporate it in the building dlowance
Without compromisng the modd, this component may assume a vaue of zero or the
proportion prescribed for the building alowance can be increased to compensate.

As in the dmpler modd conddered in Section 2, the expresson for after tax cash
flow is st to C 0 that we may determine the maximum loss tat may be susaned
without violating the investor's out-of-pocket costs condraint. The investor's on

2 For residential property theterm fixtures and fittings may be more appropriate.
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going contribution, C, is the resdud &fter the tax credit and depreciaion dlowance
have been subtracted from the loss, that is,

C=L L —dkV
which upon re-arrangement yidds.

+
L:C dkV

1-1 ©

In the extended modd, reported net income P (= -L) incdudes a deduction for
depreciaion (namdy the item dkV) so that we may write:

Net Income = Rent Income — [Operating Expenses + Interest Expense + Depreciation]

P=gV —[hgV +i(V-D) + dkV]

or equivdently:

-L =gV —[hgV +i(V-D) + dkV] (6)
which may be further re-arranged as

-L =V[g(1-h)—i —dk] +iD 7

Equations (5) and (7) are a st of Imultaneous equations in the two unknowns L and
V. All other vaiadles are determined in advanced by the informed invedor.
Combining equations (6) and (7) diminates L, leaving only one unknown, V.

C+dkV

+V[g(L—h) —i—dk] +iD = 0 ) +(7) = (8

Let x = g(1— h)—i —dk, then (8) may be more smply expressed asfollows.

C+dkV
1-¢

+xV+iD =0 8¢

Solving for V' produces,

_-iD(1-1)-C
 dk+x(1- ©)

Subdituting for x = g(1 — h) —i — dk and rearranging yidds,

_ -iDQA-t)-C
tdk +[g(1- h) - i](1- £)

©)



Equation (9) may now be employed to determine the vadue of an invesment for a
given scenaio. Udng the previous example and assuming that the building
dlowance (depreciation) is 25% which is applied to 50% of the vadue of the property
(the building component) the value of V may then be obtained from (9).

Example: An investor has a deposit of $40,000 and is able to contribute $400

per month ($4,800 annudly) to carry the invesment.
Market research has provided the following informetion:

0=5%, h=25%, i = 7% and t = 48.5%, d = 2.5%, k = 50%.

~ - 0.07($40,000)(1- 0.485)- $4,800
~ 0.485(0.025)(0.5) +[0.05(1- 0.25) - 0.07](1- 0.485)

V = $584,731

For a propety that does not qudify for the building depreciaion adlowance, the
maximum vdue this investor could afford to invest was $372,935. This result was
obtained usng the modd described by equaion (4) previoudy. Equation (9) will
produce the same result if the depreciation parameter, d, is et to zero.

The magnitude of the difference ($584,731 - $372,935 = $211,796) for an invesment
property that is subject to the depreciation dlowance and a property congtructed prior
to July 1985 is conddaabdle  The investor's out-of-pocket contribution, C, is
unchanged. The explanation for the subgtantid increese in the vadue of the
invesment is due to the introduction of the non-cash expense, depreciaion and the
higher tax credit thet it generates.

The dbsolute vaue of theloss usng equation (5) is

_C+dkV _ $4,800+0.025(0.5)($584,731)

b= 1- 0.485 = 823,513

The components of the loss are:
Tax credit tL = (0.485)( $23,513) = $11,404
Depreciation dkv = (0.025)(05) ($584,731) =  $7,309
Investor’s contribution = $4,800

An income daement for each of the properties consdered is provided in the
appendix. The code for an Excd user defined function, written in VBA (Visud Basc
for Applications), isaso provided.
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4 Sensitivity of the Model to Interest Rates and Investor’s Contribution

The sengtivity of the invesment sum V to changes in the interes rate i and/or the
investor's out of pocket contribution C is congdered in this section. But first a short
adde on the breskdown of the modd when the interest rete is less than or equd to a
boundary vaue denoted by i*.

Obsarve that the numerator of equation (9), -ID(1-t) — C, is negative for dl pogdtive
vaues of i, D, t and C. Therefore, if expresson (9) is to yidd a pogtive vaue for V,
its denominator mugt dso be negative.  In other words, the fallowing inequdity must
hold:

tdk +[g(1-h)—i](1-t) <O

which may be rewritter? as

i >i* (10)
where:

i* = tdk/(1-1) + g(1- h) (11

As an illudration of this exerdse we may use the daa provided a the previous
example, to evaduate i* asfollows

i+ = (0.485)(0.025)(05)
(1- 0.485)

+.05(1- .25) =0.04927.

Exhibit 1 depicts the rdaionship between V and i over therange i = 0% to | = 12%
when dl remaning variables of the modd are hdd condant. It is easlly seen that Al
vaues of V coresponding to an i > i* (i < i*) ae podtive (negaive). Fndly, the
vaueof V isunddfined” at i = i*.

Given that the modd generatesingppropriate vauesof V wheni £ i*, the reeder is
entitled to ask under what circumstances the modd yields meaningful resultsin ared
world gtuation. To this maiter the anadlyss now turns

® Theinequality : tdk +[g(1-h) —i](1-t) <0
may berearranged as: tdk + g(1-h)(1-t) <i(1-t)
Dividing both sides by (1-t), the following result is obtained:
i > tdk/(1-t) + g(1-h) ori>i* where i* = tdk/(14) + g(1-h)

“ It is also true that the first derivative of V with respect to i evaluated at i = i* is undefined. This has

implications for obtaining an elasticity measure of V with respect to i. Such a measure would be useful if
the investor wanted to determine the percentage changein the investment sum arising from a 1% changein
theinterest rate.



Exhibit 1 10000000 Investment Value

8750000 [
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3750000 | {i*: tdk/(1-t) + g(1-h) = .04927 J
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Subdtitution of i* as defined in (11) into inequaity condition (10) permitsthe latter to
be rewritten as:

I > tdk/(1-t) + g(1-h) (10¢

The depreciation component in (10)¢ tdk/(1-t), depends on the margind tax rete,
which in the preceding example was st & the maximum of 485%. As the margind
tax rate decreases, with g and h held congant, the right hand sde of (10)¢ will dso
decreese. While the margind tax rate may be lower for some investors it is more
likey thet it will be dose to the maximum dlowed as additiond income (podtive or
negative) is subject to the investor’s highest margind rete.

In addition, the depreciation parameter, d, has been st to its minimum vaue of 2.5%,
which refers only to the building dlowance. Deprediaion of fixtures and fittings can
dso be subgantid, paticularly during the firg five years if the property was new a
the time of purchase The average deprecidion rate during the early years of
owvneship could be doser to 5%. As fixtures and fittings are typicdly depreciated
udng the dedining bdance method, to maximise tax deductions during the ealy
years of the investment, the depreciation benefit isless each year.

The ided Studion for a negativdy geared investor is to obtain the highest possble
depreciation deduction and highest acceptable tax credit. These two factors require
the parameters d and t to be as large as possble, which increases the likdihood of the
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denominatior of equaion (9) being podtive and thereby invaidating the negdive
gearing mode described by (9).

Whilg¢ an invetor may have initidly disclosed an acceptable out of pocket
contribution C, it is ussful to examine how the acquidtion cod, V, changes as C
changes.

It may be shown® that when the modd retains vdidity (i.e i > i*), V increases by
condant increments in response to condant increments in C, dl other vaiables held
condant. Note however, that this condant rate of change in V is larger, the lower is
the interest ratei.

The mathematicd results dluded to above, may be further reinforced by andysng the
contents of the following sengtivity table (Table 1) tha was condructed in Excd
usng data from the above example Examination of this table reveds how V responds
to different combinations of (i, C) when dl other variablesare held congtant.

The explogve nature of the modd as i declines toward i* (= .04927 in our example)
is dso illusraed in the sengtivity table. For ingtance, for any given C (say $4,800), V
increases dramdicaly as i fdls toward i*. In our example when interes rates are
doe to 5% the vdues for V ae unusudly large indicaing tha the modd is
goproaching ingability. For interest rates of 5.5% and above the results are quite
robust.

Further ingoection of this table uncovers the pogtive linear rdaionship exising
between V and C. In particular, observe that when i is 10%, V experiences successve
congant increments of $45,933 in response to successve $1200 increments in C.
Then, when i is lower (say a | = 8%), V’'s successve condant increments escalate to
$758290. Findly a an interest rate of 6% the congant increese in V for each
additional $1200 annud contribution is $217,195.

Table 1 indicates that when interest rates are low, a 1% change in interet rates
produces a greater change in the vadue of the acquired invesment, V, than when rates

® These results may be easily established. Consider expression (9) for the investment sum V. This may be
rewritten moresimply as:

V=

where m=-iD(1-t) and n=tdk +[g(1-h) —i](1-t).
n

Furthermore, if attention is confined to cases where the model retains validity (i.e. n < 0), then the rate of
. . . " vV -
change in V with respect to C is constant and positive. In other words ﬂ— =7l >0 asn <0. What
1C
happens to this constant positive rate of change if the interest rate were at a lower level ? If n remains

™

negative, the lower i pushes n closer to zero. Thisimplies that — - athough still constant and positive —
fic

will be greater the closer nisto zero.
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are high. Congder for ingance, the change in V that arises when i moves from 6% to
7% as compared to moving from 11% to 12%. As indicated immediately beow, the

resultant changein V' is much higher when the initid interest rate is lower.

Initial V Find V  ChangeinV

Increasein i from 6% to 7% $1,092,489 $584,731 $507,758
Increaseini from 11% to 12% $225,931 $199,643 $26,288

Table 1: Sensitivity of V to Changes in i and C

$0 $1,200 $2,400 $3,600 $4,800 $6,000 $7,200 $8,400 $9,600

5.0% $2,746,667  $5,946,667 ,146,667 $12,346,66/ $15,546,667 $18,746,667 1,946,667/ $25,146,667 $28,346,667
5.5% $384,068  $790,847 $1,197,627 $1,604,407 $2,011,186 $2,417,966 $2,824,746 $3,231,525 $3,638,305
6.0% $223,710  $440,905  $658,100 $875,294  $1,092,489 $1,309683 $1526,878 $1,744,072 $1,961,267
6.5% $165,309  $313457  $461,605  $609,753 $757,901  $906,049 $1,054,198 $1,202,346 $1,350,494
7.0% $135,082 $247,494  $359,906  $472,319 $584,731  $697,143 $809,555  $921,967 $1,034,379
7.5% $116,604 $207,170  $297,736  $388,302 $478,868  $569,434 $660,000 $750,566 $841,132
8.0% $104,139  $179,968  $255,798  $331,627 $407,457  $483,286 $559,115  $634,945 $710,774

8.5% $95,163  $160,380  $225598  $290,815 $356,033  $421,250 $486,467  $551,685 $616,902
9.0% $88391  $145602 $202,813  $260,024 $317,235  $374,446 $431,657  $488,868 $546,079
9.5% $383,100 $134,055 $185011  $235,966 $286,921  $337,877 $388,832  $439,788  $490,743

10.0% $78852 $124785 $170,718 $216651  $262,584  $308517  $354450 $400,383 $446,316
10.5% $75366 $117,178  $158990 $D0,801  $242,613  $284425  $326237  $368,049 $409,861
11.0% $72454  $110,823  $149,193 $187,562  $225931 $264301  $302670 $341,039 $379,408
11.5% $69985 $105436  $140886 $176337  $211,787 $247,238  $282,688  $318139 $353,589
12.0% $67,865  $100,810  $133,754 $166,699  $199,643  $232588  $265532 $298476 $331,421

For dl i > i* it is ds0 possble to arive a some dadicity measures for V with respect
toi and C. The respective formulae for these dasticities® are given by.

ici _ 2 v. C C
VEV'.?ﬁ“r‘élf.ry,ecf’IoX - a= wCc v:m (12)
ad
Elasticity of V | _ &:ﬂ 4 i(A-tf-Dftdk + g(1-h)(1- )] - C} (13)
with respect to i "V {tdk+[g(1- h) - i](1- D}{-iD(1- t)- C}

® An explanation of the derivation of g is provided in the appendix.
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Table 2: Elasticity of V with respect to C- evauated for sdlected valuesof i and C

$10 $1,200 $2400 $3600 $4,800 $6,000  $7200 $8400 $9,600

5.0% 000% 05381 06997 0.7775 0.8233 0.8535 08748 0.8908 09031
55% 00087 05144 06793 0.7606 0.8090 0.8412 08640 0.8811 08%44
6.0% 00080 04926 06601 0.7444 0.7952 0.8292 08535 0.8717 08859
6.5% 00074 04726 06419 0.7289 0.7819 0.8176 08432 0.8625 08776

7.0% 00069 04542 06247 0.7140 0.7690 0.8062 08331 0.8535 0.86%4

7.5% 00064 04372 06084 06997 0.7565 0.7952 08233 0.8446 08614
8.0% 00060 04213 05929 0.6860 0.7444 0.7845 08137 0.8360 08535
8.5% 00057 04066 05782 06728 0.7327 0.7741 08044 0.8275 08457
9.0% 00054 03929 05642 06601 0.7214 0.7639 07952 0.8192 08361
9.5% 00051 03801 05508 06478 0.7104 0.741 07863 0.8110 08307
100% 00048 03681 05381 06360 0.6997 0.7444 07775 0.8031 08233
105% 00046 03568 05260 06247 0.68%4 0.7350 07690 0.7952 08161
11.0% 00044 03462 05144 06137 0.6793 0.7259 07606 0.7875 0.8090
115% 00042 03362 05033 06031 0.6695 0.7169 07524  0.7800 08021
120% 00040 03268 04926 05929 0.6601 0.7082 07444 0.7726  0.7952

Table 3: Elasticity of V with respect to i - evauated for sdlected vauesof i and C.

$10 $1200 $2400 $3600 $4,800 $6000 $7,200 $8400 $9,600
50% | 67676 -68.205 -68.366 68.444 66490 68520 -68.542 6855/ -685/0
5.5% 8610 -9116 9281 -9362 -9411 -9443 -9466 -9.483  -04%
6.0% 4601  -5085 5253 -5337 5388 5422 -5446 -5464 5479
6.5% 3140  -3605 3775 -382 -3915 -3950 -3976 -3995 4010
7.0% 2384 -2831 3002 -3001 -3.146 -3183 -3210 -3231 3246
7.5% 1922 2352 2523 -2615 -2672 -2710 -2738 -2760 2776
8.0% 1610 2025 219 -2280 -2348 -2388 -2417 2439 2457
8.5% 1385 -1786 1957 -2052 -2112 2153 -2183 -2207 2225
9.0% 1215  -1603  -L774 -1870 -1931 -1974 -2005 -2029 2048
9.5% -1083  -1458  -1628 -1725 -1788 -1832 -1864 -18%9 -198
100% | -0976  -1339  -1509 -1607 -L671 -1716 -1749 -L774  -17%
105% | -0889 -1241 1410 -1509 -1574 -1619 -1653 -1679  -L700
11.0% | 0816 -1158 1326 -1425 -1491 -1537 -1572 -1599  -1620
115% | -0754 -1086  -1253 -1353 -1419 -1467 -1502 -1530  -1582
120% | 0701 -1023  -1189 -1290 -1357 -1405 -1441 -1469 14

Usng the same paraneter vaues tha were used in the example provided above and
cdeulaing the dadticities for C = $4,800 and i = 7%, they are:

€cessoo = 0769 and e_,, = -3.146

In other words a 1% increase in the amount that the investor is willing to be out of
pocket will increase the amount of the affordable investment sum by 0.769 of 1% dl
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other parameter vaues hed congant. In much the same way, one may say that a 1%
increase in the interest rate necesstates a reduction of 3.146% in the affordable
invesment sum if the investor's out of pocket expenses are to remain unchanged (as
wdl asdl other modd parameters).

Further ingpection of expresson (12) confirms that ec is podtivey rdaed to C with an
upward bounded vaue of unity’. Moreover, for a given leve of C, ec will be lower the
higher are i and D and the lower is t. In other words, the sengtivity of the invesment
sum to a 1% changein Cis gregter the higher arei and D and the lower ist.

Unfortunatdy, the complexity of expresson (12) does not permit a draightforward
unambiguous explandtion of the behaviour of . Some indght into this complexity
may be gained from Exhibit 1.

In this exhibit congder the curvilinear rdaionship between V and i to the right of i*.
Next, dong this curve, congder the behaviour of the rétio i/V and the modulus of the
gradient |dv/di| as i is increesed beyond i*. The behaviour of these determine the
behaviour e, whose formula is redrafted as

s

! 13)¢
oy (13

7

i

As i isincressed, it is observed that pv/di| fals a the same time &s the rétio i/V rises
Which of these opposng effects predominate will obvioudy determine the behaviour
of e. Ulimady the behaviour of e is an empiricd matter that will depend on the
remaning paamees of the modd. For those parange vdues tha have been
employed to produce the relationship depicted in Exhibit 1, it may be shown that e,
becomes a successvely larger negative number (i.e. doser to zero) the higher is the
interest rate. For instance, when the interest rate is 6% (dl other parameters hed
condant), e = -5.388 and a 11%, e = -1.491 (refer table 3). What this meansiis that
the higher is the interet rate, the less respongve is the affordable invesment sum to a
1% changein the interedt rate.

These lag results are in sympathy with much less precise measures of responsveness
tha may be deemined indirectly from the entries of Table 1. llludraive
computations are reproduced in Table 4 for the case of an investor whose annud out
of pocket contribution is $4800.

" If both the numerator and denominator of expression (11) are divided by C, one obtains the following

.. -1
dternativeformulafor e: e, = &D(1- 1) +1Y

g ¢ H
Inspection of this aternative form, reveals that €. gets progressively closer to unity as C rises, all other
parameter values held constant.
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Table 4: Rough Measures of the Responsiveness of V to a 1% increase in i

% % .
Moveini Moveini MoveinV MoveinV % changeinV
%changeini
6% to 7% 16.67% $1,092,489 to $584,731 -46.48% -2.79
11%to 12% 9.0% $225,931 to $199,643 -11.64% -1.28

* Entriesin this column may be taken as very rough measures of the elasticity of V with respect to i. Sricly spesking better
measures of elasticity would be given by arc elasticities. These are given by -3.94 and -1.42 respectively (refer tothe
appendix for the calculation of these arc elasticities).

If i moves from 6% to 7% - a percentage change of 16.67% - V drops from
$1,092,489 to $584,731 — a percentage fdl of 46.48% (see Tables 1 and 4). A crude
measure of respondveness may now be taken as the raio of the later percentage
change to the former. This yidds —2.79. If the same gpproach is gpplied to computing
eadicity when i rises from 11% to 12%, the gpproximate dadicity measure now
movesto —1.28. This as expected, is closer to zero.

Interest rates have a mgor impact on negatively geared invetment decisons. The
current low interest rate environment encourages risk teking.  If raes incresse
ggnificantly, the fortunes of some heavily geared investors on vaiable rates could
dter dramaticaly.

Table 5: Impact of Higher Interest Rates When V = $584,731

Interest Tax Investor's
Loss Expense Credit Depreciation  Contribution

5.0% ($12,618) ($27,237) $6,120 $7,309 $311
5.5% ($15,342) (%29,960) $7,441 $7,309 ($592)
6.0% ($18,066) ($32,684) $8,762 $7,309 ($1,995)
6.5% ($20,789) ($35,408) $10,083 $7,309 ($3,397)
7.0% ($23,513) ($38,131) $11,404 $7,309 ($4,800)
7.5% ($26,237) (%40,855) $12,725 $7,309 ($6,203)
8.0% (%$28,960) ($43,578) $14,046 $7,309 ($7,605)
8.5% ($31,684) ($46,302) $15,367 $7,309 ($9,008)
9.0% ($34,408) ($49,026) $16,688 $7,309 ($10417)
9.5% ($37,131) ($51,749) $18,009 $7,309 ($11,813)
100% ($39,855) ($54,473) $19,330 $7,309 ($13,216)
105% ($42,578) ($57,197) $20,651 $7,309 ($14,619)
11.0% ($45,302) ($59,920) $21,972 $7,309 ($16,021)
11.5% ($48,026) ($62,644) $23,293 $7,309 ($17,424)
120% (%50,749) ($65,368) $24,613 $7,309 ($18827)
125% ($53,473) ($68,091) $25,934 $7,309 ($20,230)
130% ($56,197) ($70,815) $27,255 $7,309 ($21,632)
135% ($58,920) ($73,539) $28,576 $7,309 ($23,035)
14.0% ($61,644) (%$76,262) $29,897 $7,309 ($24,438)
145% ($64,368) (%$78,986) $31,218 $7,309 ($25,840)
150% ($67,091) (%81,710) $32,539 $7,309 ($27,243)
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It will be obsarved from Table 5 that as the interest rate increasss, the investor is

required to contribute additiond out-of-pocket funds to maintain the invesment. For
each hdf percent increase the annud additiond contribution is $1,403.

The interest cogt is deductible, which increases the tax credit flowing to the investor.
This has a moderding effect on the additiond out-of-pocket contribution. However,
the additiond exposure to risk, if raes ae not fixed for the holding period, directly
impacts on the opportunity cost of capitd.

An even gregter concern for the invedor is the security of cash flow. As interest rates
increese the economy as a whole is affected. If there is a downturn in economic
activity, vacancy rates may rise and rents will be more difficult susain.  The riskiness
of the invesment will increese and the new more risky environment will cause the
opportunity cost of capita to rise, making the investment less tractive.

Conclusion

The use of negdive gearing as an invesment drategy is frequently employed by
investors purchasng resdentid property. The bendfits accruing to such invesors are
the result of taxaion bendfits aisng from debt servidng and depredation, and
ability of the invesment to generate future capitd gans. A modd was developed to
determine the meaximum  affordeble invesment sum in the Audrdian environment.
The modd was then used to examine sengtivities arisng from changes in interest
rates and the annud out-of- pocket contribution made by the investor.

The results show tha when the interest rate is very low, dose to a specific lower
bound, the invesment sum is highly sendtive to interest rate changes As the interest
rate increases, the dbosolute vdue of interest dadicity becomes progressvely smdler.
The modd dso shows that, for a given interest rate, congtant increases in the
invesor's anua out-of-pocket cods are associaed with congtant increases in the
invesment sum. These increases are gregter when the interest rate is lower.

Fndly, it was shown that if the interest rate increases from a very low levd, whichis
evidat in the current economic dimate by a sgnificant amount, the annud out-of-
pocket cost could increase subdantidly if rates were not fixed. However, locking in
interes raes will merdy control expenses  Higher interest rates could have a
negative impact of rentd income and change the risk prafile of the invesment.
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Appendix

Multi-Period Investment Return

After determining the amount to invest the next gep for the invedtor is to measure the
performance of the invetment. This will require some assumptions about the future
economic dimae and the holding period for the invesment. During the holding
period many of the initid parameles can reasondbly be assumed to reman
unchanged.

Rent as a proportion of vdue will reman the same, however, rent income will
increase due to cgpitd gan. Holding codts depreciaion and interest rates remain
condant. The building dlowance is a condant 25% for 40 years and the building
componat is a fixed sum that is known in advance. Depreciation of fixtures and
fittings has been st to zero for tractability of the modd, the effect of this is to
underdate the benefits conferred on the investor.  An interes-only loen for a fixed
period of time, the holding period, may be assumed and the investor's margind tax
rate is unchanged.

The return to the investor may be determined from the present value of after tax cash
flows during the holding period and the present value of the reverson, this may be
obtained from equation (AL).

CF . CF CF,
+ +..+

(A1)
@A+r) (@+r)? @+r)

NPV = CF, +

where CF; represent after tax cash flows (postive or negative) inyear j = 1, 2,..., n.
The holding period is n years and Ch, represents dl cash flows in period n, induding
the reversion.

The discount rate, r, represents the investor's opportunity cost of capitd for this type
of investment. If the NPV is pogtive the investment meets the criteriafor proceeding.

A key assumption a this point is rate of growth in cagpita appreciaion during the
holding period. Due to the cydicd nature of the property market, which when
coupled with the fickleness of the economy, a good edimate for growth may be
difficult to obtan. A somewha less chdlenging question may be to condder wha
cgpitd growth rate is necessary to achieve an NPV of zero and then consder whether
thisraeisachievable.

The example previoudy presented is used to illudrae the investor's podtion for a
holding period of 5 years. The initid vdue of the invesment is $584,731 and all
other parameters are unchanged. The opportunity cost of capitd for assuming this
levd of risk is presumed to be 12%.
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Table Al: Calculation of Investor’s Return for Holding period of Five Years

Year 0 1 2 3 4 5
Investment Value (V) $584,731 $596,625 $608,762 $621,145  $633,781
Rent Income (5% of ;) $29,237 $29,831 $30,438  $31,057 $31,689
Expenses

Operating costs (25% of rent) ($7,309) ($7,458) ($7,610) ($7,764) ($7,922)
Interest expense (7% of loan) ($38,131) ($38,131) ($38,131) ($38,131)  ($38131)
Depreciation allowance ($7,309) ($7,309) ($7,309) (%7,309) ($7,309
Taxable Income (Loss) ($23,513) ($23,067) ($22,612) ($22,147) ($21,674)
Tax credit $11,404  $11,187 $10,967  $10,741 $10,512
Depreciation allowance $7,309 $7,309 $7,309 $7,309 $7,309
Investor's contribution ($4,800) ($4,570) ($4,336) ($4,097) ($3,853)
After tax cash flows

Rent Income $29,237  $29,831  $30,438  $31,057 $31,689
Tax credit $11,404  $11,187 $10,967  $10,741 $10512
Interest expense ($38,131) ($38,131) ($38,131) ($38,131)  ($38,131)
Investor's contribution ($40,000) ($4,800) ($4,570) ($4,336) ($4,097) ($3853)
Sale price (end year 5) $646,673
Loan outstanding ($544,731)
Capital Gains Tax(on 50% of gain) ($23,883)

After Tax Cash Flows ($40,000)  ($2,291) ($1,683) ($1,062)

($429) $78,276

Present Values (r = 12%) ($40,000) ($2,045) ($1,341) (8756)

($273) $44,416

NPV $0

Calculation of capital gains tax

Sdeprice $646,673
Purchase price $584,731

Lessaccumulated depreciation ($36,546) $548,185
Capitd Gan $98,488
CGT (on 50% of gain @) 48.5%) ($23,883)

During the holding period of 5 years an average annud growth rate of 2.0342% inV
will produce an NPV of zero when the opportunity cost of capitd is set a 12% The
out-of pocket costs decrease each year since the ratio of deductible expenses to rent
income declines. Depreciation represented the building dlowance only.  For newly
congructed properties the deduction for depreciation would be condderably higher.
Hence, the after tax cash flows are somewhat consarvative, thet is, an average growth
rate of less than 2% per annum would be required to achieve an NPV of zero. The
investor may now determine if this growth rate, or better, is achievable during the

next five years.
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Property Congtructed prior to July 1985 (building depreciation alowance is zero).

Price (acquisition cost = V) $372,935
Deposit $40,000
Loan $332,935
Rent Income (5% of V) $18,647
Expenses  Operating costs (25% of rent) ($4,662)
Interest expense (7% of loan) ($23,305)
Taxable Income (Loss) ($9,320)
Tax credit (48.5% of Loss) $4,520
Investor's contribution (Loss + tax credit) ($4,800)

Property Congtructed after September 1987 (building depreciation dlowance is 2.5%).

Price (acquisition cost = V) $584,731
Deposit $40,000
Loan $544,731
Rent Income (5% of V) $29,237
Expenses  Operating costs (25% of rent) ($7,309)
Interest expense (7% of loan) ($38,131)
Depreciation expense ($7,309)
Taxable Income (Loss) ($23,513)
Tax credit (48.5% of Lo0ss) $11,404
Depreciation reversed $7,309
Investor's contribution ($4,800)

Function Neg_Gearing(Rent, Hold, Interest, MTR, Depn, BC, Deposit, Contribution)
' =======Variablesrequired =========
' Rent = rent as proportion of V (V =theinvestment sum)
" Hold = holding costs (property outgoings)as % or rent
"Intr = interest rate on borrowed funds
' Deposit = deposit paid by investor
' Con = annual contribution by investor
"MTR =margina tax rate
' Depn = depreciation allowance
' BC = building component (proportion of V' subject to depn)
'Neg_Gearing =V = the value of the investment (property acquisition cost)

V1=-Interest * Deposit * (1 - MTR) - Contribution
V2=MTR* Depn* BC + (Rent * (1 - Hold) - Interest) * (1- MTR)
Neg Gearing=V1/V2

End Function
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Elasticity of V with respect to i

Derivation of formula for point elasticity

_ -iD@A-t)-C
tdk +[g(1- h) - i](1- £)

Vi
di v

i

av _ - DA- 0)[tdk+[gA- h) - (- )]- (-iDA- 1) - O)-(A- 7)]

di [tdk+[g (- h)- i](1- 0]
i _Gdk +[g(1- h) - i](1- 1) gi
v & -iDl-1)-C 8

e = i[- DQA- O[tdk+[g(1- h) - i](2- t)]+ (1- o)[- iD(1- ¢)- C]]
: [tdk +[g(1- h) - i](2- 0)][-iD(A- t)- C]

_ i1 0)[- Dlrdk+g(L- )(L-1)] - C]
[tdk +[g(1- h) - i]@- 0)][- iDQL- 7) - C]

Calculation of the Arc Elasticity when C = $4,800

oo = Va= 10 (+5)12
l (iz' il) (Vl +V2)/2

Changeini from 6% to 7%:

o - (584731 1092489) (6% +7%)/2

1 = - 3.9356
7%- 6% (1092489 +584731)/2
Changeini from 11% to 12%:
- 0 0]
o= (199643- 225031)  (11%+12%)/2  _ 1.4207

129%-11%  (225931+199643)/2



