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Economic Policy, Tax Policy, Investment
Turnover and Capital Turnover

I Introduction

This paper is the first working report of a study* of the hierarchy of
relationships between national economic goals, Treasury goals, Treasury
tools ( tax laws, codes and enforcement) in accomplishing these goals.
The paper concentrates on buildings and land, though we feel the conce-

pts are generalizable to other types of assets.

We hope not to induce too much dispute if we indicate that national
economic goals include 1) a high rate of growth in real gross national
product with a minimum rate of price increase - these growth rates to

be stable from period to period, and 2) full employment. Looking at the
growth in GNP more carefully we conclude that what is specifically des-
ired is growth of national product net of depreciation; and that in the
capital investment component, net new investment is preferred over rep-
lacement. The two goals of capital employment labor employment argues
thatresource management should have the goal of equimarginal productiv-
ity of labor and capital. Our politico-economic consenses in this coun-
try is that it is appropriate to minimize the necessary corrective gov-
ernmental activity to accomplish national goals. This presumes it is

better to accomplish these goals by the private sector if possible.

* The study is itself a part of a longer term. The Real Estate Inves-
tment Project which investigates the Impact of Federal Tax Policy Vari-
able on Real Estate Investments. The Project is financed by the U.S.
Treasury, however the views expressed herein are entirely those of the
authors. Since this is an early draft we strongly reserve the right to

change equations and conclusions without apology.



Let us turn briefly to taxation goals. According to Pechman,1 "
Taxation - the method by which a nation implements
decisions to transfer resources from the private to
the public sector - is a major instrument of social
and economic policy. It has two goals; to distribute
the cost of government fairly by income classes (vertical
equity).and among people in approximately the same economic
circumstances ( horizontal equity); and to promote economic
growth, stability and efficiency.
To further set the stage for our analysis herein we reviewed econo-
mic literature on the means of accomplishing growth, stability and
full employment and the relationship to these goals of 1) economic
depreciation and replacement of capital assets and 2) tax deprecia-
tion (and other permitted deductions and 3) investor holding periods.
We find as a result of this review that we heartily agree with Dorfman
who calls these relationships "one of the ancient unsolved - perhaps
unsolvable - problems of capital theory"2 Ignoring, at some peril, this
advice we proceed to examine various types of single period receipts,

annuities and combinations of the two.

Given a before-tax rate of return, our objective is to look at 1) the
capital asset life which maximizes the after-tax rate of return, assum-
ing a single holder, 2) the holding period which maximizes the rate of
return after tax to the first holder and 3) the succession of holding

periods which maximizes the after tax return. We also look at the goal

1 Joseph A Peachman, Federal Tax Policy, Washington, D.C.: The Brookirgs
Institution, 1966 pp 5.

2 Robert Dorfman, "Waiting and the Period of Production"; The Quarterly
Journal of Economics, August, 1959, pp 351.



of maximizing present value. The work represents a logical (at least

to us) extension of previous independent work of Gaffney3. and of Ricks
4

and Kaplan . To date we are only at the point of discussing with you

and soliciting your suggestions for the methodology and the equations.

3 Mason Gaffney, ''Tax-Induced Slow Turnover of Capital", Western Economic
Journal, Sept. 1967 pp 308-323.

4 R. Bruce Ricks and Donald M. Kaplan, ''The Impact of Depreciation Policy
on Real Estate Investment Performance', Real Estate Investment Project,
University of Calif., Working Paper #4,59 pp



1T, Tax Policy and Returns on Real Assets

Research Besign:
The basic approach adopted in this section of the paper is to first

construct a general medel of real asset investment returns and subsequently
to modify this model, for specific alternative types of assets, to veflect

the impact of various federal taxation policies.

Two woaches:

In evaluating investment returns, economists have typically adopted
either the internal rate of return or a presemt value calcula&iono Both
approaches are popular, and the velative merits and disadvantages of each
are familiar to both academiecians and practitiomers. For the purposes of
this study it will be appropriate to utilize both approaches in different parts

of the analysis,

Internal Rate of Return:
The intermal rate of return will be utilized for the evaluation of real

assets other tham land. Under this approach the effects of all before-tax
cash flows, write-offs and taxes will be reflected in the after-tax rate of
return vealized by an equity investor. Hence, the impact of an earlier cash

£low, faster depreciation schedule or reduced tax rate will be observed as

a higher internal rate of retuzn.




Present Value: forrdA /&*’debjﬁut‘

The alternative approach - solving for the present value - is particularly
well suited for evaluating land investment performance. Given am original
cost, the before-tax rate of veturn, & particular write-off schedule and taxes,
a unique present value can be caleculated., Under this approach a shift in any
or all of these parameters, instead of being reflected in the after-tax rate

of return, will appear as either a higher or lower land value.

Altermative Cash Flow Models:

Like most other classes of investments, real estate (buildings and land)
generates annual streams of cash flows. While the inter-temporal pattern of
these cash flows will vary between different investment projects, for a pai--
ticular investment the cash £low can usually be characterized by some basic
annuity pattern == level, increasing or decreasing ( at an incteaaing. decreasing
or comstant rate of decline). While others do appear, these patterns (see

figure 1) are most commonly observed.

s Pigure 1
Cash Flow 1
Increasing ‘
i
Level
Decreasing
Decreasing
Decreasing
Year



Alternative Capital Recovery Models:

Investment capital recovery exists across a full spectrum. On the one
extreme certain investments quaiify for full recovery of capital costs at the
time the investment is made; i.e. expensing. On the other extreme some
investments do not qualify for any write~off, or if they do qualify the write-off
is delayed until the investment matures or is turned over.

Between the éxt::emes of expensing and no recovery of costs there exist
numerous alternative write-off or depreciation policies. As in the case
of cash flows, this paper will consider many alternative depreciation metheds
but will focus on the more popular ones - straight line, double and 150
percent declining balance, sum of year digits and combined accelerated and
straight line (see figure II).

Figure I1

Depreciation
Deduction
%

200% Declining Balance
k,-.——Sum. of Years Digits
150% Declining Balance
fStraight Line

Year




Evaluation of Alternative Models:
WMM

In order to identify the influence of various federal tax poliecies on real

estate investment performance, a particular investment model (i.e. an intez-

temporal cash flow pattern) must be specified. Given this specification, the
various tax policies to be examined {depreciation method, tax credit if anmy,

recapture provisions, etc.) are emmerated and appropriately integrated with

the cash flow model,

Bven with only a small number of cash flow patterns and depreciation ale
ternatives the possible combinations are mumerous and compiex. Thus, the
first two cases examined (appreciating assets and constant value assets) are
simple and admittedly artificial. They serve, however, to illustrate the
basic points of the analysis and prepare us to move into the more complex and

realistic models (depreciating assets and land),



Appreciating Assgets:

This simple "pointeinput pointeoutput™ model applics to such assets as
trees, wine and cattle. The original investment at time O, say $1, is the
only explicit cost. It is assumed the asset grows at i percent per year and
that the entire return is zealized in the year the asset matures, m. Siuce
there ave no intermediate cash flows, the afisswebes ratc of return, ¥, realized
by an investor over the investment period is given by (1) and (lA) and depicted

in Figure IIX,

(1) (Q+2)® = 1(1+4)®

{14) r=i
Figure IIX
o
o
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With the addition of a severance tax, t, (1) and (14) become (2) and (24)

as shown in Figure IV,

(2} Qo) = 1(1+1)™(1=t)

(24) t = (H)(-e)® oy
. ®
O Figure IV k_))
0’)fh
‘\
.,’\ :
M (Venes)

With the addition of a full write-nff of the original investment costs in
the year of maturity (2) and (2A) beceme (3) and (3A) as shown in Figure V.

(3) ()™ = 1(11)P(1-t) + 1(t)
@) re[)PGee) +¢) Mmooy &

_ S
LoG . oy
557:‘ d ' Figure V 8 ’a
! { Qo
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Moving the write-off fqzward to some year‘ earlier than maturity provides
a simple prozy for a complete déétéciation sch:edule aﬁd :(3) becomes (4).
(3) (1+x')_ln - 1(1+1)®(1-t) + -).t:“. is equivalent to
(1+2)® = L+H)(1-¢) + 16(14)0
Moving the write-off forward té year w, where w < ﬁ, yields
@) "(1+r)‘i*' = (144)0(1-t) + (4z)™Y 5 equivalent to
| ()™ - (141)0(1et) + e (Lir)m-n/k
wheve mfk = w and k = 1-5"0. -

Bolving equation (4) for the iuvestor's after-tax realized vate of return
provides a simple means of examining the impact of varicus tax provisions which
effectively allow write-off prior to maturity.

Assuming i equals 10 percent, m goes from 1 to 70 years and for simplicity
a single tax rate of 50 percent, a value of r can be calculated for each year
of the imvestment period. When k has a value of 1 the last term in equation (4)
drops out. This is the case of write-off at maturity. When k has a value of
o® the write-off takes place imstamtly; i.e. the investment is expensed, By
allowing k to assume a venge of imcreasing values begimning at 1, the effect

on ¥ of earlier write-offs can be presented. (See Pigure VI).

Figure Vi
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Consiant Value Assets:

Somewhat less artificial, but still simple, is the comstant value or full
salvage model. Here it is assumed that the investment yields a steady met
income during its lifetime, i.e. & level annuity cash flow. It is assumed,
furthermore, that the asset neither appreciates nor depreciates. Thus, it
has a salvage value at maturity equal to its initial investment cost. Assets
such as time deposits and milk cows typify these assumptions. As before,
in the initial formulation there is no recovery of capital until the asset
reaches maturity.

With a $1 original investment cost, a level anmnuity cash flow of i per-
cent before~tax, a tax rate ¢ and the after-tax internal rate of return r,

the present value of the after~tax cash flow is givenm by (5).

m .
(s) i(let)

(L+r)R
Since the salvage value equals the original cost ($1), the present value of

the salvage value after tax in year m is given by (6).

() ,L(ﬁ;;:%

Full write-off either in maturity or some year prior to maturity is achieved
| by (7).

M 1t
(Ltr)dk

Combining (5), (6) and (7) yields (8).
M

@) ;. ¢ Ll=p)+10-0) + 1t ‘
A g, Uo)B ()8 (o)l ‘
Cost™ Cash Salvage Arbitrary |

Flow Value Weite-0££




w (8)
Rewriting the first term’as the sum of a finite geometric progression yields 9).

{9) l=(l4x)"® ;gl-,-tg £
1= i(1-e) &0 MY v (l+e)WE

Using the same get of parameters as specified previously in the point-input

point-output model, a distribution of r values over time is achieved as poxe

trayed in Figure VII.

Figure VII
%
AL“‘----~—-— -~~-—-—_
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e
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- - m (Yengs)
ecfati gets:

The essential difference between the two preceeding cases and the depreciating

assets model is one of generality., ;n 'the depreciating assets model the restrictive,

simplifying assumptions of E&e point-input pointeoé.tput and constent value models
are either eliminated or relaxed.
The cash flow generated by the investment is no longer restricted to a level
amuity. It can and now will agsume the various patterns depicted eariier in
Figure I. Also, the assunptions of full salvage vaiue at maturity and an
arbitrary full write-off at or before maturity are now dropped. In their place
2 depreciating salvage value is assumed wvhich in turn implies a scheduled weite~

off of capital costs according to one of the existing depreciation methods.



Assuming agein an initial investment cost of $1 we define a level anmuity

cash f£low whose present value is 1,

la(l+i)-m
With an excise taxz t on this annuity the tax payer gets (l-t) times the

anuity.

g —'.'Ei-tr—w
(A= T Ciri)-B (1=t)
His rate of return after tax r, is the capitalization rate that will give this

reduced anmuity & present value of one as shown in (10).
(10) ;o i . gy do(hiz)om
1= oGy -8 =55
Original ILevel Tax Capitalization

Cest annuity Pactor Term
V=1

In ovder to provide for alternative imcreasing and decreasing cash flow amnuity
patterns (10) is modified as showm in {11).
(322) ®
1 1ig) rog
I+
where g equals the vate of increase or decrease in the ammuity.

At this point all that remains to complete the depreciating assets model
is the specification of the write-off of the capital costs. The salvage walue
term and the arbitrary full write-0ff term in (9) are now deleted. They ave
replaced with an annual schedule of depreciation deductions d, where d, is the

deduction against income im year w, The present value of the tax savings due

to all the deductions is (i2).

i2) g dw
€ E ‘ilﬂ:?“]
M‘: o




The effect of adding (12} to the right side of (11) is to raise the value of p

since now the investor can capitalize his after-tax annuity at a higher vage

to make it equal $1, The compleie depreciating assets model is thus expressed

by combining (11) ana (12) into (13). “_;: A 3
ey m WL pd ¥

(13) wg /0 1“(1+r z i N‘S B

l1s o= (1-t) o + tZ‘i_%!iF— g LSSV

G WA Ve

With specific regard to depreciation, straight lime and accelerated 1 Wl )

year (See Figure 1), and ig equal to one over the useful 1ife in years

allowed for tax purposes. (The useful 1ige for tax purposes for real assets

may be egual to op shorter than the asget’s economic or service 1life,)
Substituting into (12) the depreciation temn under straight lime ig given by (1%).

(14) (&:'l . ;-gnrzm]
m T

By a gimilar approach it can be shown that under double declining balance
depreciation (DDB) the depreciation tewm is €15).

(15) ) 1-2(;:) m
el 2 ." i4r 4 (d=2/m| ®
= T+ 2/m Lbp
vemeining
wndepreciated
book value

As yet similar terms for various othey depreciatien methods (150% DB, sum of
years digits, combined accelerated/straight line, sinking fund, ote.) bave not

been caleulated,



Figure VIII depicis the vesults of some prelimimary results under the
depreciating assets model. The vesults reflect the gemeral shapes and
relative positioning over time of values of ¢ for various cash flow annuity
patterns and depreciation methods. Again, these zesults were cailculated
assuming equal tax and economic lives. Yet to be computed is the semsitivity
of these results to changes in i (the before-tan rate of return).

Figure VIIX

A

L
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. 5= I Cvenrs)

ZLand:

The depreciating assets model, when ‘funy evaluated, will adequately handie
assets such as buildings, In ovder to complete the analysis the model nced
only be estended one additiomal step to include agonmsidevation of land,

On the assumption that no taxes are absorbed as a reduced after-tax rate
of return r (or as veduced unit costs of labor and materials), it is now
appropriate to switch to a present value formulation. Hence, the effects of

taxes, ete., will be reflected directly as higher or lower land values.



The present value of a site in pevpetuity and in the absence of taxes
is given by (16).

N I .
sy = (IHi)B) ¢
b Bl 1=(13)

where PVg is the present value of the site, Cgis the original investment cost

and B, is the net revenue gencrated each year. Equation (16) first discounts

and sums all future met revemzé&'afpeu?gacts the original cost yielding a present

value. This present value is then converted to a level anmuity by multiplying

by the capital zecovery factow and this annuity is then capitalized ia perpetuity.
With the addition of taxes and the deduction of cost c0 at time O

produces (17).

m
an S [ 1)) (1-e) - Coliee)
Woeftﬁ"g ‘_"‘ 10(1-';1)" Jr

Alternatively, cost co may be deducted subsequent: to time O in which case the

vight term of (17) becomes Cg{i-e(l+i)°Y) where w is the year of write-off.
Although as yet undome, the land model need enly be integrated with the

depreciating 2ssets model, under the various cash flow and depreciation

alternatives, to complete the formulation.



Present values of assets of different usable lives, n, yielding
incomes that decline by a fixed annual percentafe, d, beginning
from $1 a year. Table shows effects of using different interest
rates,

;
v=1+ii"1_1-d‘,n”=1+1-d+‘1-d2+ +1-c1)“‘1
i+s (v | i (e (1T

»m @ & @& 6 e @O 6
-» .00 .01 .03 .05 .10 .20 .50 (L)% (7)

:
d n
W ¢
1.0 2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
.9 2 1.10 1.10 1.10 1.10 1.09 1.08 1.07 1.03
.g g 1.88 1.86 1.83 1,81 1.7 1.66 1.48 1.27
2 10
d 20 8.80 8.28 7.40 6.69 5.40 3.98 2,50 3.52
N7 B 122 114 9,71 8.45 6.41 4,44 2,63 4.63
.05 40 17.4 15.4 %g.é %0.% 3.31 . 4.80 © 2.13 8.37
.03 67 28,7 23.6 : . 8.45 5,22 2.83 0.4
A2 100 43.5 32.4 20,5 15.0 9.17 5.45 2.8 15.10
.01 200 87.0 49.5 25.7 17.5 10.0 5.7, 2.9% 39
00 «x o 101 W 11.0 6.00 3.00 o0
-001 G0 0o GO s 12 6-3 301 aQ

2d row = next

to last row
.0l .03 .05 .10 .18 .36
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Unsolved Problems to Overcome; refinements needed to models;

Project on U.S. Treasury policy and longevity. June 25, 1968

) BN I need a neat cash flow wodel where the flow declines at

an increasing rate, so:

C. Fo P

I‘“°\_~,_ Time

I worked one out, but it is clumsy. See if you can make a

better one. Here is mine:

F=(1- @@t +0- g e Qg
(I shouldn’t add the elements of the series above, they would never
be summed,)
Where L is Life and g is a small number less thean one, --
normally around g = ,0S5.

fone problem above is that the definition of CP depends on Life.
So in an equation where taxation changed Life, that would change the
defined CF. Can solve problem by reserving L as a constant veferring
to original Life without tax influence; let ,g be life under tax influ-
ence. |

The problem is to find a neat, brief, "adroit" expression for the
PV of CF. You may remember that these expressions may be changed by

manipulating the end points. The best I could do is:




-l=

v e ot 1 - oM + )2 [ - e@P teraen™ 11 -t

-t o - G

r — L
1-g

I have the work sheets on this if you need them.
An obvious minor improvement is to let (l-g) £ h { 1. But this
is just notational.

Bruce believes this CF pattern is more realistic for income

buildings than our others.

2. Introduce a land input and land salvage item into every model
we use. (This is preliminary to maximizing PV, which doesn't make
much sense without land.)
These models are: |
1) Point
2) Full salvage
3) Depreciating
a. Constant annuity
b. Diminishing annuity
i. Constant % decline, CF=l; (l-g); (1-9)2; Iy (l.--g)x"'1
ii, Constant decline, CF=1; (l-g); (1-2g); (1-3g);
eee; (1-(L-1)g)
iii, Rising decline--(problem 1, above)
¢, Rising annuity of limited life



Timing of land salvage must be sonsistent with detemmination
of economic life. That is, it must always be true that CF 2 8 *° 4
a8 a marginal condition at the year of life, L, without taxes.

With taxes, CP(l-t) 2 Sex, Whis is one way to determine the effect
of taxes on life.

In previous models, we have assumed a life without tawxes, not
opoci.fyinq how life was determined. It was enough for us to show
that the introduction of taxes disturbed a no-tax equilibrium.

We can still do that for constant annuities. But for diminishing
annuities, land salvage is the basic determinant of life. In point
cases, land salvage is an element--remember Faustmann.

In the point case, our model would look so:

(e#8) (1+r)'" - 5 = [(cm)(1s)¥ 8] (1-t) + ¢ o g(aer)¥
Where 8§ = site value
w % yrite-off year

Note that expensing (w=0) now fails to achieve tax exemption,

because ¥ < i,

But you could show the tax is all on land income.




-4~

3. Show the effect of higher or lower S on economic life.

The answer may not be the obvious one that higher S means
shorter life. If Co remains unaffected, yes. But higher S means
a need to economize on land; a motive to substitute capital for
land. That is done by piling up more capital on each site.

I am quite sure that higher S tends to lengthen life, on
balance, therefore. That is for buildings. I om not so sure
about trees, etc.

If you are m”_tho dark, we can go over this. I have a good
deal on it.

This is more for me than Bruce. The variable here is not t
but S. However, a sensitivity analysis would be useful, showing
how the basic relationship of L and S is affected by different t;
[also by different write-off formulae, but that is too much. ] |

4. Recast each tax model, maximizing PV of 8, instead of Xe

- -
a0

PVS
1 - (1+1)°L

is the basic formula, assuming

perpetual repetition of the life cycle.
a. Plug in different CF and write-off pattemns.
b. Modify formulas for assumption of rising re-use values of
site.
i. Perpetual constant % rise--this is simplest, analytically.
ii. One shot rise.
iii. (Optional--if you want to apply probability theory)

Uncertain future rises.

Note that a tax policy which levels off high returns,




more than low is biased against risk taking. On this basis you
can analyze effects on risk, etc. I think it is true that higher
i result in greater bias--do a sensitivity analysis.
Here, I have two interest.
(a) For Bruce, effect of Treasury policy on incentive
to invest, longevity, etc.
(b) PFor me, effect of anticipated land value increments
on same. |
¢. Review and organize print-outs from Don K. on parts of this
problem. |
List unfinished work--empty cells in matrix.
("Lists and files" are the methods of organizing work.
Don't make me do all the organizing--I need your help on that, too.)
d, Look for and make a list of acute biases, and their sources.
E.g., if you find that SL depreciation works tolerably
well for a constant annuity, don't rest there. The small bias you do
find suggests there are other CF patterns between which there is a
greater bias,
Also, note what happens when tax life, TL, is less than
economic life, EL. Bvery analysis could have 4 variants:
i. TL = EL
14, =52 (k > 1)
iii. TL=EL - k

ive TL 2 Z (a constant; independent of economic life)
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It would be too much to do each of these, all through, our
task would blow up. Instead, from the matrix of all possibilities
select those most interesting because:

~- Most realistic
-=- Most in need of correction because they introduce
most bias.

The most realistic cre ii and iv, so stick with them.

In iv, TL = 2, Z is independent of EL for broad classes
of assets; but it depends on the class.

We have in past analysis neglected the problem of TL { EL .
But it may be more important than the depreciation pattern.

5. The payoff. The case of ownership turnover. Use all our back-
ground to build 2 models: a, max. r; b, max. PVS,
To discover:

a. By how much does redepreciation increase the incentive
to new building by raising r or PVS,

In the second approach, (max., PVS) note that the rise in
PVS to redevelopers (''challengers') is offset in part by a higher
site value to defenderm, who gain by redepreciating old defender
buildings. In the first approach, the same effect is seen through
higher site costs' lowering r from challenger.

It is entirely possible that the gain in incentive is
wholly offset, or more than offset, by higher site costs. That is,
defenders may be strengthened more than challengers. This seems
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likely because aid to defenders is immediate; aid to challengers is
deferrved to future when they become defenders.

b. When is the optimal year of ownership turnover?

Pinding this is a necessary incident to answering (a),
anyway. But this aspect wants separate emphasis for reasons of
public relations. Treasury officials ave concerned about this angle
of policy. High ownership turnover in slums leads to neglect of
maintenance; high sales costs, including information costs--an example
is painting over rotten wood to help a sale. There is a strong social
bias against high ownexship turnover.

This is therefore a sensitive point, and one we want to use
to begin to get through to Treasury officials.

¢. Does multiple depreciation add to a longevity bias?

I surmise it does, because the benefit comes from retaining
value in buildings when they are old.

d. Does multiple depreciation raise site values? I surmise
yes--cf, (a). This adds to the longevity bias--cf. 3, above,

Also, multiple depreciation makes it possible to depreciate
land, if it has appreciated under an old building, by allocating the
land value to the building. Does this stimulate new building more
than the reverse?

For this analysis, you need to know the rules. They are:



«- Take Double Declining Balance, DDB, on initial owner only.
DDB is double the SL rate, but applied to the declining, undepreciated
balance. If Co = 1, you write off as follows:

Year  Allowable Depreciation

2
: L
2
2 fa-)
2
2 2
3 t@Q-7)
2 2"'1
X t-g)

The PW for this works out toi

il

1*:

except in case of sale you cannot write off the last term, the
undepreciated book value, directly. Rather, you dediict it from sale
proceeds,

=> Pay capital gains tax on sale price less undepreciated book value.
Rate is 1/2 ordinary vate, up to maximum of 25%.

- Redepreciate from new basis, which is buying price. Take 1 1/2 on
declining balance. Switch to SL at will,

-~ Repeat until you get tired of it.



Note that the older a building gets, the shorter L you can
reasonably choose and get away with. This more than offsets the
penalty of having to shift from 2 to 1 1/2 declining balance. Take
account of this,

There is a "Recopture" provision you must thwow in. I forxget
the rule--check it out,

Also find out what assets qualify for multiple depreciation.
1f only real estate, it adds to bias for landowners, and of course

1“."”0

Your contribution is not just to provide insights and new approaches,
but to organize materials:

-=- make matrixes of all possible combinations of elements of

problem.

-- select the cells most worth focusing on.

-~ set up models;

-- present output for reader comprehension and easy survey.

-- emphasize significant vesults,



1.  Relation of Real Estate Investment to

National Economic Goals

This part of the report contains four sections. First,
national economic goals are stated in generalized, over-
simplified terms. While some theorists would be quite
horrified at the genefalizationé and would argue with the
way they are stated or some of the contradictory implications,
most would agree with the general principles indicated.
Second, general Treasury policies which are a part of affect-
ing these goals are outlined., This is designed to indicate
the obvious point that the Treasury has a number of policy
approaches for which real estate is just a part. Further,
some changes in methods of real estate taxation raise

questions of the need or appropriateness of applying such

~ changes to other assets. Third, the tools the Treasury has

for affecting real estate investment are reviewed to orient
the reader to the scope of alterations available, Fourth,
a brief discussion is presented of the relationship of the
real estate profitability variable rate of return to macro-
economic models of the economic role of capital asset

formation,

l.1 Econonmic Goals

Economically, we (as a nation) wish to (1) achieve a

high long term growth rate in net national product (NNP),
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Omitting throughout this analysis the balance of payments
component of gross national product (GNP), we adopt a

simple definition of NNP as GNP less the decrease in the

value of the stock of assets through economic depreciation,
- \ -

While accomplishing this long term growth, we wish to

minimize the short term fluctuation in'GNP. GNP is used

here (rather than NNP) since it -is presumed that we want
the inevitable decline in the value of a given stock of
capital assets to be gradual and smooth rather than to be
fluctuating,

Growth which is a result of the expansion of the capital
asset base is better than that resulting simply from replace-
ment of depreciating assets., Thus we want to maximize net
new capital investment. (This is quite important to Treasury
policy which affects asset lives,) While encouraging invest-

ment it is also important to minimize short term price

" fluctuation, and we wish the long term rise in GNP to have

either a small price rise component or to average zero price
increase. (1)

In order to achieve long term growth, we must maximize
productivity of labor and capital. Further, we wish to
iﬁsure equimargianl productivity of investment in labor and

capital so that the greatest increase in NNP is achieved from

a given financial commitment to labor and/or capital.

(1) 1 giving these alternatives we, thus, do not want to
enter the argument as to whether a "creeping" price increase
is beneficial., Rather, we emphasize that "galloping" price
increases are not a goal,

Y



ey

When discussing interest rates in the total economic
picture, it is of course quite difficﬁlt to speak about
"the correct" structure of interest rates. The proper
interest rate becomes a question of the proper reward for
comsumption postponement,-since the interest rate equals
consumption postponement plus a premium for uncertainty.
A high reward favors savers and.reduces consumption. It
also raises the cost of capital investment. A low reward
decreases the cost of capital but also decreases savings,
The argument is of course the question whether it is better
to stimulate the economy by increasedconsumption demand or

decreased cost of capital investment. Unwilling to enter

this fray, the author simply concludes that the interest
e e—

rate goal is to optimize and achieve as quickly as possible
the market clearing equilibrium rate. Thus we wish to

optimize MPS, MPC and MPI, the marginal propensities to

~'save, consume and invest. We can say, however, that it is

desirable to reduce the uncertainty or risk premium component
of the interest rates,

Since economic activity is supported upon an active
money supply base, we wish to minimize the portion of total
savings which is hoarded in balances and not productively
invested. We also wish to reduce the savings which remain

comnitted to economically inefficient assets through unduly

harsh tax or other constraints.| We also want to maximize

the present value of the asset base - both current and



future assets. A factor involved in this is the turnover
6f real capital., It is unclear from the literature whether
this means we should minimize or maximize the economic life
of replaceable capital assets (those other than land).
Therefore much of the work herein will be directed at the
V//effect of tax poliecy on the capital turnover ratio, |
There also appears to be aéreement that it is better
to accomplish economic goals through the private sector to
the extent possible rather than through governmental sectors.
Because of this it is desired to minimize the necessary
corrective governmental activity of a fiscal, monetary and
redistributive nature, while accomplishing the precedihg

| goals.,

1.2 Treasury Policies

The Treasury, through its influence on fiscal policy,
—rshould emphasize those fiécal expenditures aﬁd the net
difference between expenditures and receipts so as to
maximize long term growth in NNP, Specificeally its expendi-
tures should have a high multiplier effect on consumption
" and investment rather than a substitution effect. Its policies
should insure that replacement at 1eést equals depreciation

and that a proper level of net new capital is produced, It

seems reasonable that tax policies(1l) §héild maximize the

(D ax policies refer to the form and incidence of tax laws

and regulation rather than to the aggregate size of collections
relative to expenditures (the deficit or surplus) embodied

in fiscal policy.
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long term expansion of productive capacity, therefore it
should maximize the portion of capital investment which
is an addition to, rather than a replacement of, the stock.
Treasury tax policy, combined with monetary and fiscal
policy, should also minimize fluctuations in GNP,

It is also necessary that prices be somewhat stabilized.,
Because of this, the Treasury should try to minimize short
term price fluctuations; and it should see that its own
activities for other purposes have as little destabilizing
effect on prices as possible, consistent with accomplishing
the goals of the activities. Further, its efforts toward
countercyclical price stability should take account of the
effects on thé other goals. The Treasury should be cognizant .
of the effect of creeping price rise on the value of the
stock of physical assets and on their replacement costs.,

In a period of underemployment of labor, Treasury

 policy which stimulates cépital investment should be directed
at those investments which are labor-increasing or labor
intensive rather than labor-replacing. The method for
collecting tax revenues shoulg be one which bears least
burden on labor incentives, labor and capital productivity,
capital replacement and expansion,

Regarding the reduction of the uncertainty premium in
interest rate determination, much of an administrative nature
can be done. The Treasury should:

a) max%mize the degree of predictability of Treasury
policy and minimize the amount which seems capri-

cious and subject to unpredictable change in the
minds of decision makers in the private sector,
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b) maximize the number of prior Treasury rulings as
to the tax qualification of proposed activity prior
to investment,

c) maximize national uniformity of regulations and
enforcement.

d) minimize the differences of categories of investors

in order to increase the number and equality of

bidders for investment opportunities.

Treasury tax incentives should also insure that éavings
are not committed to economicaliy unproductive uses, when
judged on a before-tax basis, simply to achieve beneficial
after-tax results., This implies that incentives should reward
entrepreneuring and penalize hoarding. The Treasury should
provide positive investment incentives for those types of
investment which are in consonance with national goals.
Funds should be moved from hoarders to consumption and/or

investment through changing the propensity of hoarders to

hoard or by changing the funds to consumers or investors

by redistribution. The Treasury should also reduce

uncertainty regarding the resource base and its value by

providing incentives to discovery, and to development of the

‘most efficient resources first (those with the highest

present value)., Thus, unproductive, remote land should not
be improved for tax bénefit before economically more effi-
cient land,
InrhinimiZing the'necessary governmental activity, the
Treasury should minimize the following:
a) tax collection costs per dollar of receipts,

b) the portion of equimarginal allocation or resources




c)

d)

between labor and capital and between consumption
and investment which must flow through the Treasury
for purposes of reallocation or redistribution.

the amount of bias in private economic decisions
which is motivated by tax reduction strategy.

inducements to retain rather than distribute earn-

ings for tax reducing rather than economic reasons
--economically inefficient accumulation of surplus.

Treasury Real Estate Tools .

The Treasury real estate tools are defined as those which

apply specifically to real property investment. These tools

may be classified according to the time at which the investor

realizes their effects, The time periods are:

1)
2)
3)

W)

5)

6)

7)

Beginning: when a new improvement is constructed
for a first user,

Entrance when an investor acquires a new or used asset,
or purchase:

Exit or when the investor sells or disposes of
Sale: the asset,

End : the end of the economic life of the

' improvement asset.

Transaction the holding period that the investor owns

Life: the asset; the time between entrance and
exit or purchase and sale,

Economic the time between beginning and endj the
Life: capital turnover period.,
Tax Life: the asset 1life that the Treasury and/or

investor sets for tax depreciation,

Although the allocation of incidence of a given Treasury

real estate tcol is somewhat arbitrary, it has been done to

categorize thinking:

Beginning: . investment tax credit on new improvements.,

. accelerated depreciation on new improve-
ments by first user,



Entrance:

Life:

Sale:

End:

expensing or capitalization and depreci-
ation of site preparation costs.

deduction of acquisition costs,
prepaid interest.
additional first year's depreciation,
type of taxpayer entity to hold title,
selection and substantiation of: i

depreciati;n method

useful life for depreciation

salvage value

depreciable cost basis

redepreciation of an asset which has been
depreciated by a previous user,

expensing or capitalizing and depreciating.
of maintenance and improvements to assets,

holding period choice of investor.
method of taxation of disposition:
capital gains
exchange or trade
recapture of accelerated depreciation
recapture of investment credit

classification of seller as investor
versus dealer,

effect of actual resale value of improve-
ment versus the disposition of land with
and without structure,

These tools, and others, affect the type of investor,

the type, location and quality of property, the economic

life of the structure and the holding periods or transaction

lives of investors.

Through this they affect the type and



timing of initial and additional expenditures or capital
investments in an important component of the economy.

These expenditures have multiplier and substitution effects
on other sectors of the economy. Therefore, it is important
to look carefully at the effects of alternative tax policies
(applied through Treasury real estate tools) on real estate
investment performance,

Again it is mentioned that it is ﬁublic concensus that
it is appropriate to minimize the corrective governmental
activity necessary to accomplish national goals. Pechman
disagrees and says,(l)

"Taxation - the method by which a nation implements

decisions to transfer resources from the private to

the public sector - is a major instrument of social

and economic poliecy. It has two goals: to distrib-

ute the cost of government fairly by income classes

(vertical equity) and among people in approximately

the same economic circumstances (horizontal equity);

and to promote economic growth, stability and effi-

ciency."

This section outlined national economic goals and
Treasury policy that would be co-ordinated with these goals.
We also briefly outlined real estate tools that are available
to the Treasury. These tools or tax variables effecting the
individual investor in his decision process are next stated
in model form, Later in the report the relative impact of

these tools are evaluated and recommendations are made for

revision and updating.

(1)Joseph A, Pechman, Federal Tax Policy, Washington, D.C.,
The Brookings Institutlon, 1966, Ps 5.




1.4 Econometric Models and the Rate of Return Model

This study is conducted on a micro-theory level, but it is, of course,
closely related to certain problems which are usually classed with macro-

theory.

This relationship between our models and the macro models can be brought
into focus by examining some macro models of investment behavior and noting
that such models give an important place to many.of‘the same variablés which
appear in our model. :

An investment model developed by Klein includes the following equation

1
for expenditures on non-farm residential construction :

T i o100 St

. S
- .776 i + L0011 F + .00812 (I;).p

Ih = Expenditures on non-farm residential construction

<
]

=3
I

Disposable personal income

8, = Implicit deflator, non-farm residential construction

iL = Average yield, corporate bonds, per cent
Fg = Number of marriages
s

Ih = Number of housing starts

2
Hall and Jorgenson use the following equation in their model :

1PAR

-
I, = g2 M g DReog MK

4 < LR
e Rt

Gross investment in period t, It’ is the sum of a weighted average of past
changes in desired capital and replacement investment. The change in desired

capital in period t-s islSKt_S; the parameter/tfS is the proportion of the

1
.%awrence P. Klein, "A Postwar Quarterly Model: Description and Appli-
cations", Models of Income Determination, 1963, pp. 11-57.

(Zkobert E. Hall and Dale W. Jorgenson, '"Tax Policy and Investment Behavior",
Arerican Economic Review (June, 1967), pp. 391-414.




change in desired capital in period t-s that results in investment expenditures
in period t. Replacement investment is proportional to capital stock Kt; the
constant of proportionality is Jh, the rate of replacement.

For a Cobb-Douglas production function, the desired level of capital

4
g =«
C

whéré p is the price of output, Q is its quantity, c the rental price of capital,
and™ the elasticity of output with respect to capital.

Sherman Maisel has developed three equations of interest:

-2

: i CPIggr = ’
( ) HUSTS = [A HH: HUREM: (HUVAC)'].’ ( PICNFR)-]‘, i=4 (RMGBS3)1’

(HUgpg) .7» (HUgpg) .5

_ o -2
R 5 ed
(2) Igg f[ =1 Vi ¥oo,s 24 (pGNP -%

_ 54 . P1CNFR
(3) TIcwpro = £ [ﬁUAVL’ Genp )-2:]

HUSTS = pnumber of private housing units started

54
ICNFRO = Gurrent level expenditures on residential non-farm construction

other than new dwelling units

54 ; . ; .
ICO = private nonresidential, nonbusiness construction, quarterly rate

HH = number of households

HU = net removals of housing units
REM

HUyae = adjusted vacant available housing units

1l

CPI

SR rent component of consumer price index

RMopg3 = average market yield of three month US Treasury bills
= implicit price deflator for GNP expenditures on non-farm res-
idential construction, 1954 = 1.00
Ing = value of building permits for private, non-residential, non- 3
business construction, billions of 1954 dollars

P
ICNFR

Yd = disposable personal income, billions of dollars

PGNP = implicit price deflator for GNP, 1954 = 1.00



HUAVL = total available housing units, thousands

Some of the variables.in these models cannot be directly influenced by
the Treasury, for example, the number of marriages. Others are important in
one area of real estate investment but not for real estate investment in géneral.
The housing variables of the Maisel model(l) are an example. Variables falling
into these two categories have béen excluded from the micro-model.

The variable which appears in all of these modesl is the opportunity
cost of capital. In Klein it appears as iy, fhe average yield on corporate
bond§, expressed as a percentage. In Hall and Jorgenson the desired level of
capital is inversely related to the rental price of capital. Maisel's equations
include the average market yield of three month US Treasury bills. In the
micro model attention is focused on the rate of return to the iﬁvestpr expressed
as the internal rate of return. The internal rate of return is one measure of‘the
cost of not making a particﬁlar investment, and is therefore analagous to the
measures used in the macro models.

A general expression for the internal rate of return would be:

P ™ R
T e
° =1 (s

where
Vo ?~initia1 cost
Rj =return in year j
r = internal rate of return
In the micro-model used in this study this general formula becomes much

more complicated. All of the following variables are included:

(I)Sherman Maisel, "Nonbusiness Construction," in J. Duesenberry, G. Fromm,
L. Klein, and E. Kuh (eds.) The Brookings Quarterly Econometric Model of the °
United States, 1965, pp. 179-203.




(1)

Formulas for Rate of Return and Depreciation

initial property value = total cost
portion of property cost which qualifies for the 7% investment credit

property value in year n; assumed herein to equal selling price net
of selling costs : '

holding period
initial loan amount

initial owner's equity amount = down payment = Vo -_Lo

operating earnings after operating expenses including property tax
but before debt payment, depreciation and income tax

interest amount in a given year, ]

amortization amount on the loan in a given year, j

total loan payment = Ij + Aj

depreciation expense in a given year, j
portion of the property cost which qualifies for depreciation or

the depreciable cost basis
useful life for depreciation purposes

portion of the depreciable cost basis estimated to be salvage value

income tax rate in a given year, j

capital gains tax rate in a given year, j; with a maximum value
of .25 if n>.5 (over 6 months)

internal rate of return on equity

(1)

The reader may wish to refer to similar formulations developed by

R. Bruce Ricks and Sui Wong which appear in Paul F. Wendt and
Sui Wong, "Investment Performance: Common Stocks versus

Apartment Houses", The Journal of Finance, December, 1965, pp. 638-640.

Those in this appendix utilize different symbols and concentrate
on more specification of the depreciation variables.



The expression for the internal rate of return is:

¢ L Ne(.07)
= (14r) - | , (1a)
n E, - t.(E.-1.-D,) -1, - A..
P Vptpn T o N 1 ) S
J= (14r)7 (1b)
n “n
o [vn-(vo-jfioj] - (Lo-jg-]Aj)
(1+r)" (1¢c)
’n
12)-20,
e | 2 {af (o) - E55)
- J=1"]
(1+r)" (14)
where

the numerators of the right hand side are as follows:

la = investment credit
1b = cash flow in a given year,]
lc = resale proceeds after tax and after loan repayment
Id = the recapture amount subject to the following limits:
- 12n-20
if =1 e imi 2F = - >
LIS ( 150 ) then F, has the limits 12F =1.20 - .12 n20.

if E, t, ct, are constants and c is zero (no investment credit), and the

loan is a level payment amortizing one (K = lj + Aj = constant) and

if as assumed in this paper Vn = Vo (resale value remains constant)



(——,—-——_i ;
& .
»

then (1) becomes

" OEQ-t) + t( )+ t(D,)- K
0 = £ ] J (2a)
0L (l+r)J
n n
sy, -t (Foo) - (- Fap (2b)

n
(t-ct) [Jf'] Dj" (_:_,}l-s)(dvo) (1-(@_12%%2_0.) (2¢)

where
1 K=l (—
1-(1+i)™™
A, = A ('1+|)j'I
j ]
Al =K - (|Lo)

For straight line depreciation:

] .
oj = (l-s)dvO _ (3)

For double declining balance depreciation:

e WY |
D, = = (dv, - Z D) (4)

J (o]

For 150% declining balance replace 2 with 1.5 in (4)

For sum of the years digits depreciation

T
D, = Yy (0s) (V) (5)



Solving (1) for r gives the internal rate of return on equity after

tax and after financing.

if t=0 and ct = 0 (1) becomes the before-tax rate of return
it d=0 (1) becomes the before-depreciation rate of return
if (1d) is omitted or if the straight line method is used (1) becomes

the before-recapture rate of return

For simplicity, this model can be restated in terms of the simple
general model above. R is now a function of oﬁerating income, taxes, and
debt service; and taxes are a function of depreciafion method, depreciable
cost basis, salvage value, holding period, useful life, recapture, and
interest on debt.

It is possible to give the internal rate of return an important position
in a macro-model by summing this micro-model across property type and then
summing across investor type, but this study remains at the micro level.

The construction of a macro model is the responsibility of Professor

Graybeal.




(1)

(2)

(3)

(4)

(5)

(6)

(7)

Appendix

For further explanation of economic goals see:

Paul A, Samuelson, Economics; An Introductory Analysis,

7th ed., (New York, ilcGraw-HiI1, 1967)

Edward Shapiro, Macroeconomic Analysis, (New York,
Harcourt, Brace & World, 1966)

Myron H. Ross, Income: Analysis and Policy, (New York,
McGraw-Hill, 1956%) # :

Daniel Hamberg, Principles of a Growing Economy, (New
York, W. W. Norton & Co., 1961)

John P, Lewis and Robert C. Turner, Business Conditions

Analysis, 2nd ed/., (New York, McGraw-Hill, 1967)

Thomas F. Dernburg and Duncan M, McDougall, Macro-
economics, 2nd ed., (New York, McGraw-Hill,

Milton Friedman, "A Monetary and Fiscal Framework for
Economic Stability," The American Economic Review,
vol. 38, (June 1948) Dp. 2G5-76%,
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