
Vo = t(CFd x
| -Lxcov(e,R-)

I +Ri
xll L x cov{e,Rm)l

over the holding period. This requires that one use equa-
tion (18) for the solution. Equation (18) is reproduced as

Summary And Conclusions

This paper has presented a variation of the Capital Asset
Pricing Model (CAPM) using the certainty equivalent
approach to derive an estimate of value for risky projects.
The advantage of the methodology outlined here is that it
does not require knowing or deriving a risky discount rate
for solution. The technique only requires that the ap-
praiser derive expected net operating income and stan-
dard deviation of net operatinS income, expected return
and standard deviation for a market index. Using this
basic information, an estimate of value can be derived for
one-period investments or multi-period investments
which have uneven or annuity cash flow patterns. The
technique, then, permits appraisers to make valuation
estimates on risky income properties without first having
to derive or estimate required market discount rates for
the properties under evaluation.

The possible disadvantages of such a methodology in-
clude lengthy computational procedures, lack of an ac-
ceptable market index (although this problem can be
overcome by using the same index for all properties), and
probable difficulty in communicating the logic of the
method to clients. However, it is felt that such dis-
advantages are overcome by having a method of valu-
ation which is not dependent upon estimatinS or deriving
required risky discount rates through market analysis.
Finally, the methodology is useful for valuing projects
that are not financed, that is, cash equivalent value.
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Seldin On Chqnge
A TIME TO BUY, A TIME TO SELL

by Maury Seldin, CRE

For the purpose of this illustration it is assumed that the
holding period will be ten years, N= 10. The basic com-
putations are summarized as

L x cov(e,R-) = L x covlE(CF),R.1 /E(CF)

= l.l10l2 x 2,500 / 100,000

= .0827 5

therefore,

Ri+Lxcov(e,Rm)

I - L x cov{e,R-) = I .OA275

= .917 25

substituting in equation (18),

Timing and location are the two most critical variables in
an investment decision. lf one is able to pick the right time
and the right location, one can absorb any loss associated
with most errors and still do quite well.

A substantial body of literature about location exists. A
close look at current analyses, however, reveals an inor-
dinate amount of stress placed on numerical analyses
rather than spatial analyses. Little hard analysis of the
location and the reasons that it is expected to get b€tter
exist. Although the spatial asp€ct is a favorite topic of
mine, I intend to deal with the variable of timing here.

Most discussions on timinS deal with the question of
when to get in. The stock market was in the doldrums for a
decade. Within the last year, prices have skyrocketed.
The question is: "ls it too late or still iust the b€ginning?"
Obviously those who were acquiring stock heavily near
the end of the doldrum period had exquisite timing.
Hindsi8ht in these matters is 20/20 because the data for
stock are so good.

ludging Location. Timing Factors On Real Estate

ln the case of real estate, it is not so easy to know exactly
what the pace was because we don't have the same array

This article is the sixth in a setjes by Dr. Seldin, which will focus on lhe
problem ol change in the real estate induslty

Maury Seldin, CRt, is prcsident ol Meto
Meui(J, a real estate research and coun-
sehng hrm n Washtngton, D.C. He 6 prc-
fessor o{ {inance and real estate at the KoBd
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Markets (co-author), and The Real Estate
Handbook. He /eceived his M.B.A. hom
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istation hofi lndiana Unive6ity.

e
0 100,000 x

917 )5I - | rr:-l'" x.91725

12 + .0827 5

.n6426= 100,00O " - 20275
x.91725

= 100,000 x 4.2627 x .91725

= l00,ooo x 3.90997

Vo = $390,977 o( rounded to $391,0O0

The valuation of the hypothetical prop€rty producinB an
exp€cted net operating income of $100,000 (with stan-
dard deviation of $25,000) is found to be $391,000. One
may recall that in the previous one-period illustration the
risky discount tale was 22.1 percent. 8y substituting the
risky discount rate in the standard annuity discount for-
mula for the present value of an annuity, one finds that the
present value annuity factor, PVIFA, is 3.91 , thus yielding
the same results as just described. The current illustration,
however, demonstrates that it is possible to derive the
risk-adjusted valuation of property or other income-
producinS investment withoul knowing the required dis-
count rate in advance. The data required on lhe project
and on the market are more easily derived than the
required discount rate.

of indexes from which to choose. The existing indexes do
not have the breadth of coveraSe of the Standard and
Poor's 500, One cannot obtain the details by segments of
the real estate market comparable to se8ments of the
stock market, that is, by industry.

ln general, land prices had been increasing for a long time
before the recent turndown. rust how long it will be
before there is a resurgence is anybody's guess. lt could
take some time before a long upward trend takes place. lt
is probable that some locations are not Soing to improve
substantially and that land investments are not appropri-
ate. lnde€d, opportunities exist today but timing was
better a quarter century before the recent downturn.
DurinS that time period, one could hardly go wrong since
most locations actually did improve.

ln the 1970s housing prices skyrocketed. The expectation
of continued inflation induced many people to buy.
Environmental regulations made additions to the supply
more expensive. Demographic proiections indicate
changing markets such as housing for smaller sized

6
\

20 REAL ESTATE ISSUES, FALLiVVINTER 1983 29

l.



households. lf one is able to pick the right time to enter a
submarket or the right submarket at a given time, then
one can do well.
Rental housing has had its heyday. ln the early t960s
there was a tremendous increase in apartments b€cause
lenders had a lot of money to push out and developers
could mortgage out. There was also a market to serve at
that time. The numbers for new rental construction.
which is nonsubsidized, simply don't work very well.
This type of construction is not profitable if one looks at
the rent and cost relationship, especially the cost of
money. This situation may change as interest rates de-
cline and rents rise.

Currently, however, when one looks at the relationship
between rent and financing cost, it is only the favorable
depreciation rules and the hope of inflation that give such
investments a chance. Many small investors have entered
the condo market looking to get in on the action, and
have paid high prices relative to rents, with the expec-
tation of continued increased prices.

Many condo investors are disappointed because what
has really happened is that apartment investors have
been buying apartment units wholesale while condo
investors have been buying them retail---one at a time.
Other changes in nonresidential markets have taken
place over time, but these illustrations in land and resi-
dential investments are sufficient to point out those times
in which it is easy to get winners and other times in which
it is very difficult.

Some factors are related to society's fundamental need
for real estate: The demand for housing because of
household formation; the demand for more shopping
facilities because the location of those households has
shifted, and the demand for office and other employment
space because employment is increasing. Other factors
come into play in regard to this timing. The impnrtance of
the cost of money has been driven home in recent years.
Part of this volatility in the cost of money lies in the
inflationary exp€ctation.

Effect Of lnteresl Rates On Buying Decisions
It was a great time to buy when money was cheap. For
decades lenders were taking short-term deposits and
lending long with only a modest spread. They took the
risk of rising interest rates. As the rates for money rose
with inflation, lenders increased the rates they charged
for money, but they could only increase the rates on new
loans. They did not charge enough to be adequately
compensated for the risks being taken.

Many S&Ls did not survive the rush of rapidly rising rates.
The value of their loan portfolios depreciated so rapidly
that many of these institutions were counting the days
until their net worth would be negative. When money
was cheap, it was the time to borrow. Real estate was
good security for borrowing, so one really didn't have to
buy a fantastic real estate investment in order to make
money. A good loan would make more money than a

mediocre selection in real estate. lt was only necessary
for the income-producing ability of the real estate to keep
pace with inflation. The long-lerm low interest rate loan
would turn out to be a more valuable asset and could
produce more benefit than the inflation adjusted profit
from the real eslate investment itself.

Lenders have learned to shy away from the risk associated
with interest rates. Using variable rates or call provisions,
lhey try to pass on the risk to the bonower. As an alterna-
tive, they go to the long-term capital market and issue
pass-through securities, so that those who were willing to
lend long-term funds are matched off with those looking
to borrow long. The survivors typically avoid borrowing
short and lending long without some form of protection.

lf one believes that the current long{erm rates of interest
are really low, then one may decide to borrow lots of
money and hope that the rates really do turn out to be
low. The rates could be low if there were a resurgence of
inflation, and definitely would be if there were
hyperinflation.

At current rates of inflation, however, the real rale of
interest is high. Bonowers are paying substantial pre-
miums to lenders for long-term funds because lenders are
wary of taking the risk of interest rate again. One might
argue that an explanation for the premium at the shorter
end of the market is that lenders who have been burned
by inflation are taking an opportunity to recover from
losses or obtain compensatory profits.

Many real estate investors who don't think that this is the
best time to borrow a lot of money are putting down a
substantial pnrtion of the purchase price and, in some
cases, they are paying in cash. This practice is aside from
pension funds which by their nature are required to buy
for all cash. A look at the changing mix of benefits
indicates why higher down payments are required.

Advantages Of lnvetment
The benefits of investment may be classified as cash flow,
tax shelter, and proceeds of sale. The cash flow relative to
the down payment has been diminished substantially
over the last quarter century due to the substantial in-
crease in the cost of borrowed money. The rapidly rising
annual constants (ratio of mortgage payment to loan) take
away much of the operating income.

Although the benefit of cash flow in the case of heavily
financed properties has been diminished, the benefit of
tax shelter has increased due to the change in the tax law.
Under current tax law, one may recover an investment in
depreciable real estate over l5 years, whereas in the past
one might need to use as much as 40 to 50 years.
Furthermore, when one pays the tax, the long-term capi-
tal exclusion is up from 50 to 60 percent and the marginal
tax rate is down from 70 to 50 percent. This means that in
general one can deal with a maximum 20 percent effec-
tive tax rate instead of substantially higher marginal rates.
The tax savin8 is so great that many investors will give up
some or all of it in order to offset the negative cash flow

Equation (8) showed that a one-period investment could
be valued as

_ E(CF,) - (r,./s.) x s,r x lE(R-) -&l

One may now assume investment in a proiect with
multiple cash flows over a time horizon from t= I to n and
also make the typical assumption that each period's cash
flow is equally as risky. ln this case, each period's cash
flow may differ, which would be typical in most invest-
ment feasibility analyses of net cash flows. Project value
may be found as

I +Rr

For simplicity, one can reassign some of the symbols from
the above equation as

cov(E(CF),R.) x s.r n

Vu: !
or

l-Lxcov(e.R)
t{CF,) x l-------- '1, ll7)

covlE(Cf),R-l x lE(R*) -Ril

and define L as

L = tE(R-) -&1 / s_, (9)

Equation (8) can now be redefined by substituting equa-
tion (9) as

E(CFI) - Lx cov(CF,,R-,)

Finally, one may assume that the cash flows exprected in
each period are constant. ln other words, one is dealing
with an annuity. This would be the typical assumption in
usual income capitalization where the net operating
income is assumed constant over the expected economic
life of the property. ln this case, the proiect's value is
found by

(10) Vo = t(CFr, x
I -Lxcov(e,Rm)

l+Ri '-]' " 
- t x covte'R-)r (tB)rl t+q

ol

V , may be expressed as

1 - l-r-t x co(er-r,Rhr-t)

v,r:E(cF,)",]:+#&'t (,t)

where: cov(e,,R-,) : cov(CF,,R-)/E(CF,)

Consider first a project which will produce a single cash
flow more than one period into the future. The value in
time period t-2 may be found as

v,-, = E(V, ,r * t'-!{ff-C.l', (,r)

which, when equation (l l) is substituted for the value of

R{+Lxcov(e,Rm}

lf the project's cash flows co-vary positively with the
market index, as is typical, and it has a perpetual life, its
value would be found as

Vo = E(CF) x - L x cov(e,R.)l

vr_2=qCF/x t r.r]-!P.Jr03)r+&'

and the general valuation model derives as

09)
Rf+Lxcov(e,R.)

The final section of this paper illustrates the usage of the
preceding equations with the numeric data from the
previously described example of the one-period
investment.

A Multi-Period lllustration
ln order to keep this illustration simplified, the data
developed for the previously illustrated one-period in-
vestment will be used.

Summa

TABLE 4

of Data for One-Period lnvestment

fi4)

ln order that this variation of the CAPM holds under
conditions of uncertainty, only expected cash flow,
E(CF,), can vary from period to period and be stochastic.
The other parameters of the model, 1,, cov(e,,R.,), and Q
rnay vary from period to period, but their values in each
period must be known with certainty. lf these conditions
hold and l, cov (e,,R*), and Rn are constants, then the
general valuation model may be reduced to the following
form:

Vo=E(cF,),,4,'IlTd@

Vo = E(CFI) xl l-Lxcov(e,R.)
r+&

l. Expected cash flow (NOl)
2. Expected market return (index)
3. Cov(E(CF|),Rd)

1r _ lE(R-)-&l

s.&

s r 00,000
15.55%

2,500

l.3r012

12.OO.k
1' (l s)

which is equivalent to the constant risk-adjusted discount
model typically used in financial and appraisal theory:

Vo = E(CF,) x ll(1+k)1, (16)

By using the information in Table 4, one can develop the
solution by recognizing that this particular problem
usually assumes that net op€rating income is constant
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The mathematical procdure requird to compute stan-
dard deviation first requires that one calculates variance.
The standard deviation is then found as the square root of
the variance. The mathematical formula is summarized
a5

STD DEV : p,x(NOt,-E(NOI),

where:

STD DEV : standard deviation (s*,)

p, = probability of NOt,

E = summation operator

N = number of occurrences, four in this ex-
ample

The results for the hypothetical investment here indicate
an expected NOl, E(NOl) = $100,000 with a srandard
deviation of t(NOl), 5-, = $25,000.
Next, a similar set of operations is prrformed in order to
derive the characteristics of the market index.

Probabili of Occurrence Return on Market lndex

.10 -.10.20 .'t0
-30 .15
.40 .25

E(R-) =
.10x-.10=-0.01
.20 x .10 = 0.02
.30 x .'15 = 0.045
.40 x .25 = 0.1

E(R-) = 0.l sss
ln the preceding illustration there are some market index
returns associated with probabilities corresponding to
those used in the computations used for the hypothetical
real estate project. The indicated market return is E(R.) =
.1555, while the standard deviation of returns for the
market is s, = .'10356. The following computations
illustrate the determination of the correlation coefficient,
rim:

TAELE 2

Computation of Standard Deviation of E(R-)

TABI.E 3

Computation of Covariance Co€fficient
Between Project and Market

0) (2) (3) (4) {s)

Probabalily (Rm-t{Rm)) (Crit(Crr)) (Col.2 x Col. l} (Col. I x Col.4)

.10 -.25s t-50,00o l12,7so i1,275

.20 -.o5s -25,000 1,373 275

.10-.m5000

.40 .09s 2s,000 2,375 9s0

Cova.iance Coef{icient =2,5m

Co..el.lion Coe{ficient r|m is

rt- = CovF/srxs.
- 2,500/(.103s6 x 2s,oo0) = .09656

The preceding result indicates that the real estate invest-
ment is correlated positively with the market index,
which means that as the market index or return on the
market increases, the return on the realestate investment
will rise. When this pap€r was written, the prime rate was
around .1 l5 to .I2. Since the simplifying assumption that
this is a one period analysis has been made, .'12 will be
used as lhe assumed risk-free rate.

By substituting the known information into equation (8),
the estimated project value, given the assumptions, is:

$ r 00,000 - l(.96s6/.1ols6) x $25,000 x (.l sss -. r 2) l

from heavily financed properties. ln other words, they
count the tax savinSs as an offset to the ne8ative cash
flow. lt is obvious that they are looking for the benefit of
proceeds of sale where the big profit is. ln an inflationary
economy, the increase in the price level results in the
high proceeds of sale.

This situation leads me to a maior point: More aftention
needs to be directed toward the time to sell. Many inves-
tors who bought realestate at peak prices in the past, now
find that inflation has abated and prices have receded.
These investors may wish that they had not bought, and
the would-be sellers may wish that they had sold.

ForesiBht is not 20/20. However, some intelligent guesses
as to what will happen in the future can be made even
though accurate guesses are becoming more difficult all
the time. The best advice lcan Bive to a professional
forecaster is to make lots of forecasts and keep all your
own records. The investor is advised to make his/her best
forecast and be prepared to defend it in case it's wrong.

Real estate should not be so financed that the investor
might be forced to sell since the conditions forcing one to
sell are the same conditions that make it the wrongtimeto
sell. One must be able to choose the time to sell. Making a
good choice may be hard because the future is uncerlain.
One way to deal with this situation is to sell when one
feels that he/she will be under pressure to s€ll anyway but
at a later date.

One may choose to sell now rather than at a laler time if it
is necessary to recoup the money for other investments or
commitments. Some real estate empires have crumbled
due to a domino effect: First of all, a bad deal forced the
increase of money at a very high cost. But the money to
repay the loan was tied up in real estate. Then a series of
sales were forced at exactly the wrong time. Even inves-
tors with small investments can b€ put under that type of
strain. For example, a youn8 investor with small children
can save for the college education of his/her children by
buying rental property which iust carries itself. Civen
enough time, the mortSa8e on the property will be nearly,
if not all, paid off, and presumably the value of the real
estate will have risen enough to pay for the risinS costs of
education. Many investors will start saving for such a
purpose when the children are teenagers and only five
years are left in which to accumulate the money. With
such a short time period in which to dispose of the
property, there may be unfavorable markets. Thus, timinB
elements should be planned on well in advance since it
may take years for a market to shift.

I believe that real estate investors currently face another
risk which potentially could be as hazardous as the
decline in the rate of inflation. This risk is the change in
the tax law. lf one runs the numbers throuBh on the extent
of the benefit that one receives with a ls-year de-
preciation period as oppod to a 4o-year period, one
willfind a substantial difference in annualdepreciation. lf
the difference in tax savings with a 60 percent exclusion
is compared to savinBs with a 50 percent exclusion, one

will see that some real estate investments produce a
substantial porlion of their income because of the favor-
able treatment of the tax law. That tax law can change.

lfa change to less favorable tax treatment does take place,
the mix of benefits willchange. There will be less shelter
in real estate. lf the inflation problem is really solved or
abates for a long period, then the proceeds of sale are not
going to be boosted up by rapidly growing price levels.
Now might well be a Bood time to sell.

lmportance Of Well-Structured lnvestment Portfolio
This is not to say that lam recommending that investors
immediately run out and start sellinB real estate because
the battle aBainst inflation is being won and the favorable
tax treatment of real estate will be removed after the next
election. lt may happen, but then again it may not. What I

am sugsesting is that the real estate investor have his/her
total investment portfolio (real estate and non-real estate)
so structured that those changes will be tolerable.

The risks that one miSht not find tolerable on a single
investment might well be acceptable if one has sufficient
diversification. Furthermore, if the prices do not continue
in their upward trend due to inflation, and if the tax
shelter is diminished so that the next round of purchasers
would pay less, it may make little difference to the
investor if he/she has no need to sell. lf one is really
prepared to live with the investment for a long period of
time, that is, if the cost of financing doesn't turn out to be
too high and if there is no particular reason to sell, then
one can be protected from the changes in the market-
place in the timing of a sale because one doesn't have to
sell.

Real estate investment portfolios should be designed so
that the investor can afford not to sell. lf one is running out
of depreciation, it might not be a bad time to make a
move. lf one has a balloon mortSage coming due in two
or three years, it might not be a bad time to recast the
financing. lf one is going to need the money in a few
years, it might not be a bad time to sell.

An investor should not get into a position where he/she
really needs to make the decision to sell a particular
property at a particular time. The property should be an
attractive investment even without the depreciation, due
to the income that the property produces. An investor
should have no interest in selling and paying lhe tax on a
property or in tradinS up and taking on more debt. The
balloon payment may be of little concern to the investor
who has marketable rcurilies in his/her portfolio and
can meet the call.

Similarly, if an investor is Boing to need substantial
amounts of money and he/she has alternative invest-
ments which are liquid as almost all alternative invest-
ments are, then one could afford to wait it out.

One may hope for the best, but one should plan for the
wo6t. lnstead of just focusing on a time to buy, more
thought should b€ Siven to a time to sell.

N
:

0 +.12)
V, = $81,897

The value derived here is the correct "risky" value for the
proiect, Siven the assumptions of the illustration. Having
estimated value, one can also solve for the "risky" dis-
count rate applicable to this or similar investments by
using equation (7) to solve for kr,

kr=1.12+(.9656/.10356) x (.1555-.12) x (i25,000/$81 ,897) I

= .221

0)
Probability

(2)

(Rh)

(4)

(col. l)l
(5)

Col. I x Col. 4

(])

R_-E{R-)

-.255
-.055

.005

.095

Because this is a one period investment, the correct
"value" of the investment under conditions of risk is
$81,897. The "risky" discount rate applicable to this or
similar projects is 22.1 percent. The next section will
illustrate how this model can be extended from the
simple one period example to the multi-period example.
This latter illustration will be of specific application to
most real estate projects since they usually involve hold-
ing periods Breater than one year.

A Multi-Period Exlension

The preceding illustration assumed a one-period anvest-
ment. However, few real estate investments are single-
period investments. The methodology discussed
previously can also be applied to projects which have
multiple cash flows occurring over more than one period.
The derivation of the multi-period valuation problem is
credited to Bogue and Roll.rlr lt was adjusted for con-
sistency with the capital asset pricing model framework
by Fama.r'l

.10

.20

.30

.40

-.10
.10
.15
.25

.065025

.00102s

.000025

.009025

.0065025

.00060s0

.0000075

.0016r 00

Variance = 0.010725

Standard Deviation =

18

Slandard Devialion (sm) =
010725

. r 0t56
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