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AN EMPIRICAL STUDY ON RELATIONSHIP BETWEEN REAL
ESTATE PRICES AND THE VALUE OF FIRMS IN KOREA*

KIWOONG CHEONG™ «- CHI SOO KIM**

This paper sets out to investigate the relationship between changes in real estate
prices and the value of firms and presents some tentative conclusions based upon its
empirical findings.

The main hypothesis is that changes in the value of firms caused by expectations
as to increasing real estate prices will be smaller in magnitude than these in the val-
ue of their real estate holdings since there will be a loss in the value of the firm oc-
casioned by the perception of future growth opportunities forgone. The secondary
hypothesis is that the loss in value caused by growth opportunities forgone will be
proportional to the amount of debt financing taken up.

The empirical findings from a yearly cross-sectional test during 1987-91 are that
the proportion of a firm's real estate holdings to its total assets had no significant
effect on the return on investment in its stocks. However, the higher the debt ratio
of the firm, the lower the coefficient of the real estate holdings, implying that the
value loss of the growth opportunities forgone becomes larger, as the firm uses more
debt. Also these results are not observed in size analysis. Accordingly, a debt effect
is regarded to be rather clearer than a size effect in the impact on stock returns of
the real estate holdings.

I. INTRODUCTION

During the past few decades, Korea has experienced a continuous and sharp
increase in real estate prices. Demand for real estate has sharply increased par-
ticularly due to economic development and urbanization. On the other hand, the
increase of the real estate supply has been relatively slow, due to the limited avail-
ability of land and various regulations. Lower returns on financial instruments
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resulting from financial controls and the underdevelopment of the financial sys-
tem, have been another cause of the rise in real estate prices. In addition, specu-
lative demand for real estate, fed by expectations of future price rises has increas-
ed real estate price to unprecedented levels.

Higher real estate prices are likely to have a malign effect on the national
economy and firms for a number of reasons. First, they can cause a slowdown in
the production activities of firms, because their production costs increase as the
factor price of land rises. Second, the fact that capital gains from real estate in-
vestment are greater than normal labor income or normal profits of the firm can
sap the work ethic and reduce managerial incentives. Third, a rise in real estate
prices can distort wealth distribution among firms and individuals, due to differ-
ences in holdings of real estate. Despite these potentially serious effects, however,
it is not known to what degree the rise in real estate prices affects firms' manage-
ment.

This paper examines how significant increases in real estate prices influence
investment activity and the value of the firm in Korea. In Korea, it is often said
that past increases in real estate prices have resulted in the decline of firms’ will-
ingness to invest, thus hindering the development of the economy.

A traditional finance framework based on Nourse & Roulac(1993), who try
to link real estate decisions to corporate strategy, is used for theoretical develop-
ments and the empirical tests utilize capital market data.

This paper consists of four sections. In section 11, the effect of real estate pric-
e increase on a firm’s value is derived theoretically. And in section III, we under-
take empirical tests and report the results. Section IV presents our tentative con-
clusions.

II. THEORETICAL ANALYSIS OF EFFECTS OF CHANGES IN REAL
ESATE PRICES ON A FIRM'S VALUE

2.1 The case of no debt financing

As in Myers(1973), which examines the determinants of corporate borrow-
ing, let us assume that the market is perfect so that there exist no market imper-
fections such as corporate taxes or bankrupcy costs. In addition, we assume that
the market is complete so that an investor can construct any future income dis-
tributions he wants through a portfolio of pure securities.

Under this situation, Myers(1977) considers the case in which a firm at period
0 (current period) holds an investment opportunity which can be invested at per-
iod l(future period). Since the firm has a new growth opportunity to invest in
the future regardless of current assets, the total value of the firm consists of the
following two values.
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V=Vi+ Vs (1)

where Vi = the value of current assets which the firm holds now, and
Vs = the value of the new investment opportunity of the firm.

For the analysis of the firm’s growth opportunities, suppose that the firm de-
cides whether to accept a new investment opportunity, after it knows the realized
state at period 1, as in Myers(1977). Also suppose that the same quantity of real
estate is needed for the investment opportunity regardless of the realized state.

For the project, production factors other than real estate are also needed. Sup-
pose that cash flows of the project, CF(s,X), with the employment of production fac-
tors other than real estate in a given state, s, are determined as follows:

CHs, X) = p(s) g(X) — Ms) X )

where p(s) = unit price of the product in a given state(s),
X = quantity vector of production factors other than real estate,
W) = [ Wi(s), WAS), -+, W(9)],
= price vector of production factors other than real estate in a
given state(s), and
¢(X) = production function with the factor input X.

The firm determines quantities of the factor input to maximize CF(s,X) in a giv-
en state s. Let CF(s) be the cash flow of the state s under the optimal employ-
ment of the factor input. And as in Myers(1977), if the states are arranged along
the vertical axis as CF(s) increases, the Figure 1 will be derived. Of course, CF(s)
does not have to be a linear function of s as in Figure 1.

[Figure 1] Determination of a firm’s investment for growth opportunity
under no debt financing

Value

CF(s)

ML(s)
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Suppose that the market value of the real estate needed for the project in sta-
te s at period 1 under the above premise is ML(s). Also we assume that acqui-
sition of the real estate is financed solely by equity and no additional debt fina-
ncing is needed.

Then, the firm makes an investment only if cash flow CF(s) exceeds the mar-
ket value of the real estate, ML(s). Otherwise it would reject the project. This
case is shown in Figure 1. For the convenience of analysis, it is assumed that the
real estate price in period 1 is a linearly increasing function of state s in Figure 1.
This, of course, is not a binding requirement."

As shown in Figure 1, the investment period for the firm's growth oppor-
tunity begins with state s, Therefore the pure value of the investment oppor-
tunity except the real estate value invested is represented as a shaded area in the
Figure, and the value of the investment opportunity, Vo becomes as follows:

Vo = {5 M) [CRs) — ML(s)ds (3)

where ¥(s) = current value of the pure security which pays one dollar at state
s and pays none at the other states.

Suppose that the real estate price in state s in period | increases by AML for
any reasons.>'®

Accordingly the amount needed for the purchase of the same amount of real
estate in state s in period 1 increases to ML(s) + AML. Therefore, in this case
the acceptance region for the investment opportunity begins with s, not s, in Fi-
gure 2. Thus the net value of the firm’s investment opportunity except the real
estate cost, Vo, becomes as follows:

Vo = |5, ) [CHs) — (ML(s) -+ AML)ds (4)

Thus when this value is compared with the value of the growth opportunity
before the real estate price increase, the value of the growth opportunity decreas-
es by the following value, AVG, as the price of the real estate rises:

VIf the real estate price in period 1 does nct change according to state, s. ML(s) in Figure | wil be
horizontal. _

2 A more detailed analysis will be provided in section I of the background to real estate price
increases.

31f the size of real estate price increase in period 1 changes according to state, we can assume that
the size of increase is ML(s). Also under this assumption. the logic of this paper does not change. This
paper assumes for convenience of analysis that the real estate price in period 1 increases by AML re-
gardless of state.



KIWOONG CHEONG, CHI SOO KIM: AN EMPIRICAL STUDY 117

(Figure 2] Changes in investment decisions for the firm’s growth oppor-
tunity due to the real estate price increase under No Debt Fina-

necing
( Value CF(s) W
ML(s)+ 4AML
ML(s) |
I
| | |
| |
i |
| | S
Sa Sp ]
AVe = [2 %) [CRs) — ML(s)|ds + [& AMLAs)ds (5)

That is, the value of the future investment opportunity of the firm decreases
by a shaded area in Figure 2 due to the real estate price increase and thus the
value of the firm’s growth opportunity decreases by that amount.

However, the above results do not apply for the assets which the firm cur-
rently holds. That is, since the price ¢f the assets currently held by the firm is ref-
lected as a sunk cost, the firm’s production opportunity will not be changed by
even the current change in the asset price.

In order to see this, suppose thal a firm has purchased real estate at a price
of VL in period 0. Figure 3 represents the determination of a firm’s production
at this time. If it were not for additicnal expectations of an increase in price after
a firm’s purchase of real estate, it would be favorable for the firm to begin with
production in period 1 when the future value (in period 1) for VL in period 0,
VL(1+r) (r: riskless interest rate), is less than CF(s). Otherwise, it would be fav-
orable* for the firm not to produce. Accordingly when there are no additional
expectations of increase in real estate prices, the production period for existing
real estate holdings of a firm begins with s, in the Figure.

By the way, suppose that the real estate price of a firm is expected to increase
by AML" in period 1 after purchase.”

If present(period 0) real estate investment, VL, is converted into the future(period 1) value of cer-
tainty, the value is VL(l+r). The determination of production in period 1 is appraised based on the
value in period 1.

% The reason why we assume expected value on real estate price increase in period | as AML  re-
gardless of state is that we analyzed conveniently. Even if it is assumed that an increase in real estate
prices is a function of state s, that is, AML(s), it does not affect the logic of this paper.
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If a firm does not hold real estate at this time, production does not begin at
a point such as s.. However, if a firm has already purchased real estate in period
0, production begins at the point s,.. The reason is that in case production begins
with the point s,, the profit of net investment, CF(s,) — VL(1+r), which is the
production revenue minus acquisition cost, is greater than 0. Also since the real
estate price of the firm after its production in period 1 is expected to increase by
AML’, the firm acquires capital gain due to the increase in real estate value as
well as the profit from production.

[Figure 3] Determination of a firm’s production with existing assets held
due to the real estate price increase

Value
CF(s)

VL(1+7)+4AML’
/
\ VL(+7)

In the end, this kind of logic holds for all s in s, { s (s, in the above Figure.
Therefore the value of existing assets held by the firm due to the real estate price
increase, Vais as follows:

Va=[5 As) [CAs) — VL(+7»)]ds +( VL + AVL) (6)

where AVL = AML' |”. y(s)ds = 1AI§/1+_L7 , and

AVL = amount of increase in real estate value now(t=0)
due to AML’ of real estate price increase in period 1.

If we follow this logic, it is expected to lead to an one to one relationship be-
tween increases in the present value of real estate(4 VL) and those in the value of
a firm’s existing assets( V). That is,
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Therefore other things being equal, and if capital markets are efficient, the
existing value of a firm’s assets generally increases by the amount of increase in
real estate value. The reason is that even if it is expected that the price of existing
real estate held by the firm will increase, this does not affect at all the production
opportunity with the existing assets held by the firm. Since capital markets are ef-
ficient, Vi changes by the amount of change in VL if change in real estate value
is rapidly and fully reflected in the value of the firm.

Meanwhile, expectations of a real estate price increase (decrease) Limit (in-
crease) the growth opportunity of the firm and then decreases (increases) the val-
ue of the firm’s growth. Accordingly, the amount needed for additional invest-
ments in future real estate is inversely related to the growth value. Furthermore,
it is expected that the growth value of a firm decreases (increases) according to
the increase (decrease) in the existing real estate holdings of a firm as well as in-
crease (decrease) in the additional real estate investment needed for growth op-
portunity.

That is,

2o ®)

The reason is that it can be expected that AVe/AML will be less than 0 ac-
cording to the logic above. Here if we assume that the amount of real estate hol-
ding needed additionally for the future growth opportunity investment is AL and
additional expected value of price for a unit of real estate in period 1 is AP,, then
AML is equal to AP, - AL.®

Also if we assume that the amount of existing real estate holdings of a firm is
L, VL is as follows.

AVL = AML' [Z, 9(s)ds = APL [*. Xs) ds 9
By the way, (8) is decomposed as follows.

AVe AV AML  AVe AL .
AVL =~ AML * AVL. = AML : L /J‘—x y(S)dS (10)

As long as AL/L in (10) is positive(+), AVs/ AVL becomes negative( —). Accord-
ingly the growth opportunity value of a firm is inversely related to the value of
the existing real estate. Therefore if we integrate (7) and (10), we can derive the

If the amount of price increase in a unit of real estate in period 1 is dependent on state, the
amount of price increase becomes AP(s).
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following conclusion.

AV AVA AVG

AL = avh T avn < (1)

That is, the change in total value of a firm due to change in the value of exis-
ting real estate holdings is less than unity. The reason is that even if the existing
asset value of a firm increases by the amount of real estate value increase accord-
ing to expectations of real estate price increases, these will decrease the growth
value of the firm.

We analyze the effect due to change in expectations on real estate price in-
crease in period | above. Apart from this, however, there exists an additional
reason why a price increase in the existing real estate of the firm is inversely re-
lated to its growth opportunity value.

Let us suppose that the price of the firm’s real estate holdings has increased
by AP, in period 1. At this time, the value of existing real estate of the firm in
period 0, VL, increases by AP, - L., and then the value of existing asset holding
of the firm, V4, increases by AP, + L.

However, price increase in a unit of real estate in period 0 gives rise to ad-
ditional expectations on price increase in future real estate. In order to analyze
these effects, we express (10) as follows:

—

AVe  AVs  E(aML)
AVL — E@ML) AVL

2

where AVL = increase in real estate which a firm holds now(period 0), and

E(AML) = expected amount of additional real estate investment in
period 1(future) for growth opportunity.

(12) modifies (10) for the convenience of the analysis of the following prob-
lem. Here AML in period 1 is regarded as a stochastic value, not as a certain val-
ue. Since the investment opportunity of a firm decreases when the expected
amount needed for future real estate investment increases, A Vo/E(AML) is clearly
less than 0. However, total sign of AVG/AVL is influenced by the size of

E(AML)/AVL. Incidentally, E(AML)/AVL can be expressed as follows:

EQML) _ (APAEGP) | aL
AVL ‘( AP, ) L 13)

where AP, = amount of price increase for a unit of real estate in period 0
(now),
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E(P) = expected amount of additional price increase for a unit real
estate in period 1(future),

AL = amount of real estate needed additionally for growth oppor-
tunity in period I{future), and

L= amount of real estate which a firm holds in period 0 (now).

Here AL/L is positive(+) as long as L is greater than 0. Accordingly, the tot-
al sign of A Vo/AVL depends on the sign of the parenthesized bracket.
Here

—~ AV,
If E(AP)/AP, > —1, then AVE (0  and,
—~ AV
If E(AP)/AP, < —1, then AL > 0. (14)

However, when we consider the actual price formation process in the Korean
real estate market, the ratio E(AP,)/AP, is generally expected to be greater than
—1. This is because, under the general assumption that the price formation of
the real estate follows a random walk, E(AP)) is on average approximately 0. In

this case the above ratio, E(AP,)/AP, is evidently greater than —1.

In addition to this, price bubbles are believed to be strong in the Korean real
estate market. The asset price bubble is dependent on several factors such as a
rational bubble, an information bubble and fads. But the reason why a price bub-
ble once formed lasts for a long time is that destabilizing speculation exists in the
market.”

Then investors expect that the future price will also rise as the current price
increases. As a result, an excess demand for an asset lasts so that the asset price
increase continues for long periods.

In fact, the above phenomenon is continuously evidenced in the Korean real
estate market. In the meantime, if we analyze the background to the real estate
price increase in Korea, once real estate prices increase, investors on the street ex-
pect that real estate price increases will become larger since the real estate brokers
or the press stir them up. Accordingly, the demand for purchase of real estate
increases prior to an anticipated rise, and then prices do in fact increase. The pri-
ce increase again stimulates demand for real estate, producing the vicious circle
between price increases and a rise in demand.

It is not still clear how serious the phenomenon of destabilizing speculation is

" Refer to Kyungwhan Kim(1991) concerning factors of price bubble formation and the phenom-
enon of a destabilizing speculation.
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in the Korean real estate market. However, according to Kim’s recent study
(1991), it is generally estimated that price bubble effects are continuously pres-
ented in Korean real estate prices.”

If destabilizing speculation dominates Korean real estate prices, the relation-
ship between AP, and E(AP)) is expected to be positive. The reason is that the in-
crease in the current price of real estate induces an expectation of an additional
future price increase, and then the ratio of E(AP)) to AP, is expected to change in
the same direction.

Therefore in view of the realities of Korean real estate markets such as the
above, the sign of AVs/ AVL is generally expected to be negative(—).

2.2 The case with a debt financing

Myers(1977) analyzes a firm’s growth opportunity value when debt financing
occurs. His analysis shows that if the debt matures after the firm's state is know-
n, then the value of the firm’s growth opportunity decreases when the project is
financed with debt.

That is, since a firm selects the growth opportunity from the point s, at the
intersection point of the amount of real estate investment, ML(s), in period 1 and
the line CF(s) in case of no debt use, the value of a firm’s growth opportunity is
given as in equation (4) above.

[Figure 4] Changes in investment decisions due to real estate price increases
in case of debt financing

Value ‘
CFl(s) |
ML(s) + AML+ D
ML(s)+D
ML(s)

- — — — — —
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5
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w
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* According to Kim's study(1991), it is estimated that price bubbles such as the growing rational
bubble are long run features that are continuously included in land prices whether price nominal or
real. It was estimated that a rational bubble existed continuously during 82-'90 in nominal land prices
and during '85-90 in real land prices. On the other hand, it is estimated that a price bubble did not
exist for real housing prices, but one continuously existed for nominal housing prices during '87-'90.
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In contrast, if the firm makes a debt contract to repay the amount D at per-
iod 1, the investment for the growth opportunity begins at the point s, In this
case, the shareholders’ value for the growth opportunity VEs, the debt value Bs,
and the total value for the growth opportunity VDq are given as follows:

VEs = {3, W(s) [CF(s) — {ML(s) + Djlds
VBs = [¢, ¥(s) Dds
Vo = VEs + VDo = [5, #s) [CF(s) — ML(s)lds (15)

Therefore when the firm uses debt, the loss of the growth opportunity is repres-
ented by the shaded area with slanted lines in Figure 3, and the value loss for
this case is represented as follows:

AVe = [ 3(s) [CF(s) ~ ML(s)]ds (16)

Suppose now that the amount of real estate investment needed for the firm in
period 1 is expected to rise by AML.?

Then, since in this case the investment for the future growth opportunity beg-
ins at the point s, in Figure 3, the net value of the opportunity for the sharehol-
ders is given as follows:

VEs = {5, %(s) [CF(s) — (ML(s) + AML + D)]ds (17)

Also, the value of the debtholder receiving D at period 1 is given as:
VDs = [¢ y(s)Dds (18)

Thus, the total value of the growth opportunity represented by the sum of the
value of the shareholders and that of the debtholders is as follows:

Vo = [ ¥(s) [CF(s) — {ML(s) + AML }ds (19)

When this value is compared with the total value of the debt-use firm for
which the expected amount of real estate investment needed is ML(s) only, the
amount of real estate investment in period 1 increases by AML. Thus it can be

% Also here, even if it is assumed that the amount of real estate investment in period 1 increases by
AML{(s), the logic of this paper does not change.
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shown that the value of the firm’s growth opportunity decreases in total by the
following amount:

AVe = AVE: + AVD. ;
= { [2 3(s) | CF(s) —(ML(s)+ D)] ds + AML [, y(s)ds| + D [* ds (20)

The first term VEs on the right-hand side of the equation corresponds to the
shaded area with vertical lines in Figure 3. This value loss is equivalent to the va-
lue loss of the firm with no debt financing.

When the firm uses debt, however, it loses an additional value represented by
the shaded area with horizontal lines in Figure 3. The value of the future growth
opportunity when using debt decreases additionally by 4VDs, in comparison
with that with no debt financing. Therefore, when real estate prices increase, the
value decrease for the future growth opportunity becomes larger according to
how heavily the firm uses debt financing.

Then, who bears this value loss in the end? Myers(1977) showed that, as-
suming the rational expectation of debtholders, the shareholders ultimately bear
the value loss of the growth opportunity. That is, if debtholders rationally expect
that this kind of value loss will occur in advance, they would reflect the loss in
the financial contract in terms of interest or the price of the financial claim. Thus
the loss is transferred to the shareholders in the end.

According to this argument, the additional value loss. 4 VD is expected to be
borne ultimately by the shareholders. Also if we assume that all profits and losses
due to the real estate price change belongs to the shareholders in the end. the
change of the sharehoders’ value due to the real estate price increase will be adju-
sted as follows:

AVE _ AVE, + AVE, 1
AVL — AVL AVL

where VE = total capital value of a firm,
VE: = equity value for assets currently held by the firm, and
VE: = equity value for a firm’s new investment opportunity.

Since the decrease in the value of the growth opportunity is greater as the
debt ratio becomes greater in case of debt-use firm, other things being equal,
changes in the equity value due to change in the real estate price, AVE/AVL., are
expected to become much less than unity as a firm’s debt ratio becomes higher.
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2.3 Real productivity and the value of the growth opportunity

In the above discussion we did not consider the cause of the real estate price
increase. However, depending on what its causes are, the effect on the firm’s
growth opportunity value may be different. For example, suppose that the mar-
ginal productivity per unit of the real estate increases due to some external fac-
tors. In this case, other things being equal, the demand for the real estate will in-
crease as the marginal productivity increases. Further, if the supply of its real es-
tate is limited or increases too slowly to meet demand, then its price rises.

However, if the real estate prices’s increases are caused by a marginal pro-
ductivity increase, the value loss of the firm’s growth opportunity would not oc-
cur. For example, suppose that the production function q(x) changes to q'(x) as
in (I1-18), as the marginal productivity of the real estate increases.

For all s,

2q’C)  2a%) (o o ) (22)
0x; ox;

where  x; = 7* production factor

In this case, as the firm’s productivity increases, its cash flows also increases.
By the way, if expected cash flows in each state along with expectations of reai
estate price increase both rise as much as the amount of expected increase in real
estate price, the value of the firm’s growth does not change. That is, suppose that
the real estate price rises from ML(s) to ML(s) + AML and that the firm’s cash
flow in each state increases from the original CF(s) to CF(s) as the marginal
productivity of the real estate increases. Then, as shown in Figure 4, even though
the real estate price rises, the beginning acceptance point of the new investment

[ Figure 5] Determination of investment decisions for the firm’s growth op-
portunity due to real estate price increase in case of marginal
productivity increase

Value ‘ CF(s)

|
ML(14+7)+4aML {
CF(s) ]
l
l
1

ML(s)
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opportunity is still maintained at s.. Therefore, the value of the growth oppor-
tunity does not change even though the real estate price rises.

The above result offers the basis for the next empirical test. If the main cause
of the real estate price increase was due to the productivity increase, the firm's
growth opportunity value is not influenced by the real estate price change. If
other things are equal and capital markets are efficient so that the change in real
estate price is properly reflected in the firm’s market value (or equity value), then
the firm’s market value will change by the same amount as the real estate value
change.

On the other hand, if the real estate price increase was due to a bubble price
unaccompanied by the firm’s real productivity increase or if the real estate price
increase exceeds the productivity increase, the value of the firm's growth oppor-
tunity will diminish.

. EMPIRICAL ANALYSIS
3.1 Hypotheses and Model Building
We propose the following hypotheses drawing on the results in section II:

H,: AVE,/AVL, = 1
H, : AVE,/AVL, {1 (23)

where AVE, = incremental value of the firm’s equity at t, and
AVL,= incremental value of the firm’s real estate at t.

The null hypothesis is consistent with the hypothesis that expectations of a
real estate price increase are caused by the improvement in the real marginal pro-
ductivity of the real estate.

It was analyzed above in section II that the equity value of a firm would in-
crease by the amount of increase in real estate value, since the value loss of a
firm’s growth opportunity is not caused even by a real estate price increase in
case the marginal productivity of real estate increases. However, the rejection of
the null hypothesis can be accepted as evidence supporting the hypothesis that
expectations of a real estate price increase are formed by a bubble. If expecta-
tions of a real estate price increase are formed by the price bubble with only an
accompanying increase in marginal productivity, the expectations constrain the
firm’s growth opportunity and then it is expected that the amount of equity val-
ue rise due to real estate price increase will be less than that of real estate value
increase.

However, the above interpretation needs some preconditions. First of all, it
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presupposes informational efficiency of capital markets so that all the infor-
mation about increases and decreases in real estate value are fully and promptly
reflected in stock values in capital markets. If capital markets are efficiently re-
sponsive to information related to real estate, it is very difficult to judge whether
rejection of null hypothesis is caused by informational inefficiency of markets or
a real estate price bubble. Thus the above hypothesis is a joint hypothesis along
with informational efficiency of markets.

Second, in reality changes in equity value of a firm are influenced by several
factors such as financial risks as well as changes in real estate value. Thus in-
cremental value of equity in the hypothesis (23), AVE, should be apprehended as
an incremental effect rather than this effect. So proper control for factors other
than real estate is required.

Third, it is supposed in making the above hypothesis (23) that changes in real
estate value do not affect debt value. That is, it is regarded that all the effects
due to changes in real estate value are reflected in equity value. If the incremental
effect on a firm’s value due to changes in real estate value is partly reflected in
the debt value, the effect on equity value can differ from this effect, even though
there is an one to one linkage running between changes in real estate value and a
firm’s market value.

In fact, in a situation where loans against real estate collateral are general
practice in the case of financial institutions’ loans as in Korea, the possibility that
changes in real estate value affect debt value is great. However, since the clear ef-
fects of this are not known as of now, let us leave this effect out of consideration
in this paper.

In order to test the hypothesis (23), both the numerator and the denominator
of (23) are divided by VE,,. Then we obtain the following null hypothesis for
the 7 firm.

AVE, , AVL, VL.,
/ . =1 (24)
VEjt 1 VL]’I—] VEJI 1

where VE,,, = equity value of the firm at t-1, and

VL., = value of the firm’s real estate at t-1.

Thus the above equation can be rearranged as follows:

. VL,
R,=R,, - ——
‘" VE,. (25)

where R, = AVE,/VE,,, = return on 7 stock at t, and

R, = AVL,;/VL,,, = rate of increase for the 7” firm’s real estate val-
ue at t.
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Suppose that rates of the real estate value increase, R/, are equal for all firms
denoted as R,,. Further, in order to control the effects other than that of the real
estate price change, suppose that the stock return, R, is basically determined by
the following market model:

ﬁ,-, =a;, + B, ’km/ + 8~;! (26)

where «; = an intercept,
B; = a regression coefficient of the market portfolio,
R, = the market portfolio return, and
€, = an error ferm satisfying the Ordinary Least Square estimation
conditions.

I

Then if the two equations above (25) and (26) are joined, the following equa-
tion is derived:

———

—~— —~ VLl/tl —~
R,[ = ay + ,Bj Rm + Ru T o— + & (27)

FI

However, it is impossible to estimate the coefficients using the equation (27)
itself. The reason is that time-series data about the real estate ratio needed to es-
timate the equation I1I-5 are not available. In order to avoid these problems. the
method which Black, Jenson & Scholes(1972) and Fama & Mcbeth(1973) used in
testing the validity of CAPM can be used.

That is, in the first step, the coefficient, £, is estimated through the equation
(26), using time-series data about rates of stock return of each sample firm. And
then the coefficients, ¥, ¥,, and 7. of the following equation are estimated using
cross-sectional data at time t, with 8, estimated in the previous step and the real
estate ratio as an independent variable and rates of stock return at time t as a
dependent variable.

~——

~ AN VL/'!E ~
Ri=V 474, +% o & (28)

7t-1

where /éj = beta of firm j estimated through a market model

The coefficient with which we are concerned especially in the equation (28) is

W Of course, the method used here is not completely the same as that of Black, Jenson & Scholes
(1972) and Fama & Mcbeth(1973). In particular, they use a method which estimates the coefficients
through portfolio construction to improve the efficiency of estimation.
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7.. If the argument mentioned above is right, the coefficient, ¥,, should be equal
to R., under the null hypothesis of the equation (23).

3.2 A single-factor model and a multi-factor model

The equations (27) and (28) in the previous section again raise the question
whether basic return generating structure in capital markets is a single-factor mo-
del or a multi-factor model and the traditional question about the validity of
CAPM.

As known well, the conclusion supporting CAPM generally was made” ac-
cording to the results of a test on the validity of CAPM by Black, Jenson &
Scholes(1972) and Fama & Mcbeth(1973) through a model similar to the equa-
tion (28).

However, Banz(1981), Reinganum(1981), Keim(1983) and Basu(1983), etc. di-
scovered that the variables such as P/E ratio and firm size other than beta would
be important factors explaining asset returns. Also Brennan(1970) and Litzenber-
ger & Ramaswamy (1979) established that dividend returns would be an import-
ant factor affecting expected returns on asset if personal income tax existed.

Those studies selected different methods to improve the efficiency of esti-
mation. But the method is basically the same for most studies. That is, first of
all, beta is estimated using a market model such as the previous equation (26).
And after the portfolio construction based on the estimated beta, a cross-sec-
tional regression for each portfolio in the next period which involves estimated
beta and other variables is performed using a model constructed similarly to
equation (28)."

But the variables other than beta involved in a cross-sectional analysis are dif-
ferent according to the object of study.

From its point of view, equation (28) can be regarded as a model testing a
multi-factor characteristic of stock returns. Of course, equation (28) is not a mod-
el derived by the equilibrium condition. However, if the coefficient, 7., is discov-
ered to be significant through cross-sectional analysis using equation (28), it prov-
ides evidence that CAPM is a misspecified model which does not involve real es-
tate ratio as an important variable of stock return determination. However, if the

U Their results generally support a zero-beta CAPM rather than the traditional CAPM of
Sharpe-Lintner-Mossin.

2 1In most studies, beta re-estimated in the next period, not beta estimated in the portfolio con-
struction period, is used for cross-sectional regression analysis. Also there are several methods for cros-
s-sectional analysis such as OLS method based on the assumption of homoscedastic error term(ex.
Fama & Mcbeth) and GLS method based on the assumption of heteroscedastic error term(ex. Black
& Scholes(1974)). Notably, for efficient estimation, Litzenberger & Ramaswamy used GLS and Maxi-
mum Likelihood Estimation(MLE) methods, considering errors of a market model and estimation er-
rors of beta, not using the estimation method based on portfolio construction.
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coefficient, 7., is not different from 0 in a statistical sense, CAPM is judged to be
a well-specified model for the real estate ratio.

As is well known, firm-specific factors are not priced by a diversification ef-
fect from the viewpoint of portfolio theory. The real estate ratio of a firm corres-
ponds to an unsystematic factor which is not related to a market factor. Accord-
ingly, if CAPM is right, the responsive coefficient, V., for the real estate ratio in
the equation (28) will show a value near 0 in a statistical sense. But since many
studies suggest the possibility that CAPM is a misspecified model, it is an empiri-
cal subject of interest whether real estate holdings ratio of a firm can explain
such factors or not.

3.3 The Sample and Test Procedures

The effect of the real estate price change is analysed with the equations (26)
and (28). For this analysis. a sample was selected according to the following pro-
cedures:

1) listed manufacturing firms except wholesale and retailing firms for the per-
iod of 1987-1991

2) firms for which sixty monthly rates of returns for the past 5 years includ-
ing the current year were available for the period 1987-1991,

The total number of the sample seleted according to the above two rules was
1,319. Then for those firms. book-value of land holdings. paid-in capital, total as-
sets and debt amounts were examined. And using such data, the ratio of the real
estate value to equity value of each firm was calculated based on book-value year
by year.

The ratio of the real estate value to equity value in (28), (VL,,/ VE,,) should
be based on the market value. But as the market values of the real estate of each
firm are not observable, the ratios were calculated based on the book-value.'*

Also, the firm’s real estate includes buildings and equipment as well as land.
But since the effect of the land price change was the most serious in Korea. only
land was included in the analysis.

Using the above data, we take the following procedures:

1) Time-series regression analyses are made for the equation (26), using mon-
thly stock returns of each firm as a dependent variable and stock market returns

3 A considerable limitation of this paper is that the real estate holdings ratio here is based on
book-value, not market-value. However, if the degree of alienation for market-to book-value is almost
the same for real estate and equity, the ratio calculated based on book-value can be used as a proxy
for the ratio based on market-value. Also if the degree of alienation for book-to market-value for real
estate and equity is the same for all firms, the effect of alienation will be involved in the coefficient, r
in the equation(28).
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as an independent variable for the period 1987-1991. As a result, market parame-
ters a; and 8, for each firm are estimated. In the regression, monthly return data
for sixty months of the past 5 years including the current year are used and ret-
urns based on the Korean composite stock price index(KOSPI) are used as the
market return.

2) Using the equation (28), a cross-sectional OLS regression analysis is made
using all the samples of the firm."

In the regression, 4, of each firm estimated in the previous step and the ratio
of equity value to book value of real estate holdings are used as independent var-
iables. At this time the value of the previous year from the period of a cross-sec-
tional analysis is used for the ratio of real estate holdings. And yearly returns cal-
culated based on each firm’s monthly returns are used as a dependent variable.

3) If we follow the above logic, yearly ¥, estimated in the equation (28) needs
to be compared with the yearly rate of price change for the land realized for the
corresponding year. If there is no large difference between 7, and the realized

yearly land return, then the null hypothesis is accepted. Otherwise the null hy-
pothesis 1s rejected.

The rates of price increase for land realized during the period 1987-1991 bas-
ed on land price index by use and by the classification of land categories released
by the Ministry of Construction are shown in the following table. As shown in
the table, total land prices dunng the period 1987-1991 in Korea recorded a 21.
52% increase on average. Especially during the period 1988-1989. the rate of land
price increase was the largest. Average national land prices increased by 31.97%
in 1989, showing the largest rate of increase out of the five years analyzed. In the
case of land for industrial use, the price increased by 30.34% in 1988, and from
the viewpoint of the classification of land category, the price increase of land for
industry use was larger than that of land for commercial use. For example, price
of land for commercial use during the period 1987-1991 increased by 19.88% on
average, while price of land for industrial use increased by 24.13%.

Y1In case of a cross-sectional analysis for the equation (28), the estimation method based on the
portfolio construction is .in general, used to improve the efficiency of estimation. Also in order to sol-
ve the problems such as measurement errors of beta, or heteroscedasticity of errors, GLS or MLE met-
hods other than OLS are used. In this paper, the GLS and MLE methods suggested by Litzenberger
& Ramaswamy(1979) as well as the OLS method were used in the estimation. However, according to
the estimation results of GLS and MLE, the efficiency was not improved much when compared with
OLS estimation results, and since in some cases estimation coefficients were shown to be insignificant,
estimation results by OLS method only are suggested.
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[Table 1] Rate of price increase by land use and by classification of land category
during the period 1987-1991*

87 88 8 | 90 91 |average
national average 14.67 | 27.33 | 31.97 | 2058 | 1278 | 21.52
1 | commerce area 1446 | 2477 | 29.89 | 20.96 1222 | 20.46
industry area 2781 | 2745 | 3236 | 2210 | 1596 | 25.14
for commercial use | 15.10 | 2647 | 24.35 | 19.50 | 1397 | 19.88
for industrial use 29.68 | 3034 | 26.62 | 21.64 | 15.08 | 24.13
3 | inflation rate** 3.0 7.1 5.7 8.6 9.3

* Rates of price increase in 1987-1989 are actual values on the basis of the end
of 4/4 quarter, and those in 1990-1991 are actual values on the basis of the end
of the value of January for the corresponding year.

** Based on consumer price index.

2

. RESULTS
4.1 Cross-sectional results by year

Table 2 shows the cross-sectional results by year. It will be seen from the t-
able that the coefficients of the real estate holdings ratio, 7., are close to zero for
the period ’88-"90 except for 87 for which the figure is 1.24%.

On the other hand, the coefficient of ¥, for 91 is significantly negative with
1.93% at a 95% significance level. Notably the response coefficient to beta, 7., is
also significantly negative, implying that the specific situation in the 91 stock
market are reflected in the coefficients ¥, and 7. . Actually in 91, the Korean
stock market was generally bearish. Considering these results, the degree of the
effect of stock returns on firms’ real estate holdings is generally estimated to be
almost zero in the Korean stock market.

When compared with the fact that the rate of national land price increase is
on average over 20% for the period '87-'91, the coefficient. ¥., is overwhelmingly
lower. This result can be interpreted as an evidence to support the null hypoth-
esis that increases in real estate prices are mainly due to price bubbles rather
than to marginal productivity increase in real estate in Korea.

That is, the real estate price increase is a factor which increases the stock pric-
e by increase in the value of the firm’s assets, while also a factor which serves to
depress the stock price by reducing the firm’s growth opportunity value.

These two effects largely offset each other, leaving precise interpretation of
the coefficient, 7., unclear.
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[Table 2] Cross-sectional results by year

(unit: %)
YO YI )/3
year(# of sample) ® () )
87 3.5213%** 3.7975%** 1.2368
(208) (4.36) (5.38) (1.06)
88 0.5131 4.0133*** -0.7760
(248) (0.97) (9.34) (-0.78)
89 1.6046*** 0.3394 -0.2343
(286) (4.65) (1.09) (-0.37)
90 -0.6752** -0.9807*** -0.3461
(288) (-2.23) (-3.31) (0.74)
91 2.6172%** -4.6392*** -1.9304**
(289) (4.57) (-7.97) (-2.25)

*, kK, *¥*X are significant at the 10%, 5% and 1% significance level respectively,

and t represents Student t value.

However, the above interpretation seems unreasonable on the following
grounds. First of all, it is reasonable that the information about the firm’s real
estate holdings is interpreted to have a weak etfect on the stock returns. In other
words, the variable of a firm’s real estate holdings in the CAPM framework
implies a nonsystematic factor which is not reflected in stock returns. Second. a
firm’s actual holdings of real estate are not public being its private information
so that the actual value can differ from that represented by book-value.

Accordingly, it can be interpreted that stock returns are estimated not respon-
sive to the information about the real estate holdings on financial statements.

On the other hand, as can be seen from Table 2, the coefficients ¥, and ¥, are
statistically significant. If CAPM holds true, 7, should be identical with the ris-
kless rate of return or the rate of return on a zero-beta portfolio. And 7, should
be identical with the risk premium of the market portfolio.'™

Here this kind of test is omitted. However, the cross-sectional results gener-
ally prove that these two variables are important explanatory variables in explain-
ing stock returns in the Korean stock market.

15 Refer to the papers cited in section 3.2 for further details about this.
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4.2 Yearly cross-sectional results by debt ratio

Theoretically, the expectation is that the higher the debt ratio, the lower will
be the coefficient %.. Table 3 shows the empirical results in respect of this effect.
Table 3 is a summary of the cross-sectional regression results obtained when the
samples are classified by the debt ratio every year for the period 87-91.

The debt ratio used is the ratio of book-value debt to asset-value for the pre-
vious year of the cross-sectional analysis period. Theoretically, the degree of the
loss of the growth opportunity value depends not on the amount of the existing
debt of the firm, but on the amount of the debt taken on for the new investment
opportunity. However, since it is difficult to get hold of details of the financing
planned for the growth opportunity, it is assumed here that the financing for the
opportunity is identical to that represented by the existing capital structure of the
firm.®

In Table 3, 7, for the high-debt firm is generally lower than that for the
low-debt firm. The size of 7. for the high-debt firm in '87 is lower by 3.44% than
that for the low-debt firm. In ’88, the former is 2.69%, while the latter is -4.26%
at a 95% significance level, representing a gap of 6.95%.

Also in '91, the former is 1.86%, while the latter is -3.26% at a 95% signifi-
cance level, representing a 5.13% gap. Accordingly, for 3 years out of the 5 years
analyzed, the former is lower than the latter. For the same 3 years, the size of 7.
systematically decreases as the debt ratio increases. This result is consistent with
the theory that the higher the firm’s debt ratio, the larger the loss of the growth
opportunity value will be.

Most notably, ¥, for the high-debt firms is significantly negative in 2 vears
out of the 5 years, suggesting that for a high-debt firm, the higher the real estate
holding, the more the rate of stock returns tends to decrease. Accordingly the
empirical result for the analysis by debt ratio supports the theory generally, un-
like in the result for the analysis by year.

Only in 89 is ¥, for a low-debt firm insignificantly negative. On the other
hand, 7, for a high-debt firm is almost zero and the difference of 7. value be-
tween a low-debt and a high-debt firm is not significant. So empirical evidence
support of the theory is not consistent over all the years.

¥ If the existing capital structure of the firm reflects the optimal capital structure and the financing
for the new investment opportunity is raised according to the optimal target value, the capital struc-
ture for the growth opportunity will be identical to the existing one.
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[Table 3] yearly cross-sectional results and firm size
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(unit: %)
ar size Yo Y Y-
ye (t) (v (t)
L | 53 0.501 2% 3.9147**
Sma (3.99) (0.41) (1.55)
. 0.5276 6.9208%* 1.6935
87 | middle  (69) 0.24) (3.63) (0.56)
wrge (68| 30665 4.641 07+ 0.4736
(2.23) (4.40) (0.30)
0.9590 | 7438%%+ 2.6932
small - (82) (1.42) (2.68) (1.58)
. 0.2584 3.9284%** 0.101]
88 | middle  (82) (0.29) (5.68) (0.06)
e (84) 1.1963 4.9925%+* -42621**
g (0.98) (5.74) (-2.32)
| 5044%** 0.6749 -2.8808*
small— (95) (2.66) (1.33) (-1.72)
. ] 70750 0.4617 -0.0075
8 | middle  (95) (2.70) 0.65) 0.01)
e (6| 18457 0.1257 0.1980
g (3.03) (0.25) (0.24)
20,2246 -] 4138%** 0.9235
small - (95) (-0.46) (-2.96) (0.89)
. -0.3452 1.3351%* -0.1220
90 | middle (96) | 5 (-2.16) (:0.14)
-1 7974%** 20.1135 12189
large  (97) (-3.17) (:0.23) (1.66)
1.9025 4.6593+** 1.8625
small - (96) (1.82) (-3.93) (0.85)
. 2.3862%* 40179+ 22,2283
91 | middle  (6) (2.21) (-3.48) (-1.65)
e (97) 320228 -5.0846 232643
g (3.07) (-5.72) (-2.36)

¥ kN kkk
> s

are significant at a 10%, 5% and 1% significance level respectively,
and t represents Student t value.
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4.3 Yearly cross-sectional results by size

The above cross-sectional results by debt-ratio suggest that the theory is gen-
erally consistent with the empirical evidence. Here we analyze the same sample
by cross-sectional size. Table 4 represents the results by size. The asset value giv-
en by the book value in the previous year for the cross-sectional analysis period
is used as the base for a firm’s size. As shown in the table, the coefficient 7. does
not represent a consistent difference by firm size. There is little difference in 7.
among large, medium and small firms in 89 and '90. And 7. for large firms is
higher than that for small firm in '87. On the other hand, 7, for small firms is
higher rather than that for large firm in "88 and '91.

And the size of ¥, does not change systematically according to the expansion
in the size of the firm for all the sample periods in Table 4. V. for large firms is
significantly negative at the 95% significance level in "88 but insignificantly nega-
tive in "91. However, in 91, ¥, for medium firms is significantly negative at the
99% significance level, but that for large firms is not. Hence, for this period, 7,
does not change systematically according to changes in firm size.

These results provide a striking contrast to those by debt ratio above. This
suggests that the results by debt ratio are rather clearer than those by size. Also
it implies that the effect by debt ratio is unrelated to that by firm size.

V. CONCLUSIONS AND COMMENT

A sharp and continuous increase in the real estate price during the past few
decades has enormously changed the economic behaviour of most economic units
in Korea. Most of all, it is believed to have greatly influenced firms’ investment
behavior and firms’ value.

The main contribution of this study lies in analyzing the theoretical relation-
ship between the real estate prices and firms’ value. As a result of these analyses,
it was found that expectations of real estate price increases raise the value of as-
sets currently held by the firm on the one hand. But on the other hand, it is anal-
yzed that the expectations will cause a value loss to the firm by increasing poten-
tial investment costs for its future growth opportunities. Therefore, in case expec-
tations of a real estate price increase are caused by a price bubble, the total in-
crease in a firm’s value is expected to be lower than the increase in real estate val-
ue. However, if expectations of real estate price increase are caused by an in-
crease in marginal productivity, the value loss for growth opportunities of the
firm will not occur. Also it is expected that the loss of the growth opportunity
value due to expectations of a real estate price increase will be larger for debt-use
firm than for zero-debt firms, and for those higher-debt firms where debt is used.

In this paper, these hypotheses are tested empirically, using the rates of stock



KIWOONG CHEONG, CHI SOO KIM: AN EMPIRICAL STUDY

[Table 4] Cross-sectional results by debt ratio
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(unit: %)

year debt Y Y. Y.

ratio 03] (t) (t
w o e ||

5 [maae @] O80T | e [
w w| gE | e |
low (82) 0.7728 3.2085%** 0.7544

0.91) (5.12) (0.52)

8 |mdde 62| 7 2%2037;;** e
Y T M e
o] T | | am

89 | middle (99 ?]935;? 1“022;‘ (00328)2
o 09 9 | oy | oo

o [ oo v ||
i o) U e |
oo | e um

o1 | middie 09| e e
w00 G Tew | a

¥, ®¥, *** are significant at the 10%, 5% and 1% significance level respectively,

and t represents Student t value.
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return. First of all, in yearly cross-sectional analysis using yearly rates of stock
return as a dependent variable, and the systematic risk(8) of stock returns & the
ratio of equity to real estate holding as independent variables, the coefficients for
explanatory variables are almost zero. This suggests that the ratio of real estate
holdings does not affect rates of stock return in a statistical sense.

However, in case of cross-sectional tests by the firm’s debt ratio, the size of
the coefficient for the real estate holding variable is generally lower for high-debt
firms than for low-debt firms. This result is consistent with the theoretical hy-
pothesis of this paper that the higher the debt ratio, the larger the loss of growth
opportunity value. On the other hand, in the case of cross-sectional tests by firm
size, there are no systematic changes in the coefficient, unlike in case of results by
debt ratio. Accordingly it is estimated that the effect of debt ratio is rather clear-
er than that of firm size and that firm size has no large effect on the effect by
debt ratio.

These results are subject to the following limitations. First of all, the ratio of
equity to real estate holding as an independent variable should be based on mar-
ket-value not book-value in empirical tests. But real estate data based on
market-value are not available. Second, in regression analyses, the simple Ordi-
nary Least Square(OLS) method is used so that the coefficient is not likely to be
efficient. Third, the theoretical effect of changes in real estate value on debt value
is not considered.
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