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This paper examines the issue of whether a firm's investment
decisions respond more to market fundamentals than to bubbles.
Using firm level data from COMPUSTAT, we design various proxies
for market fundamentals based on (i) the dividend approach, (ii) the
dividend smoothing approach, and (iii} the earnings approach. From
the aggregated micro data, we find that business investment
responds more to market fundamentals than to bubbles. On the
other hand, results from the panel regressions are inconclusive
since most of the explanatory power of the investment regression is
derived from the individual firm specific effect. (JEL Classification:
E22)

I. Introduction

Stock prices and fixed investment should be closely related as long
as stock market participants and corporate managers base their deci-
sions on market fundamentals. Suppose, however, that stock prices
are affected by irrational waves of optimism and pessimism, and do not
solely reflect market fundamentals. When making investment deci-
sions, should managers ignore stock prices if they believe that market
prices deviate from fundamental values? As discussed in previous
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studies (Galeotti and Schiantarelli 1990; Morck, schleifer, and Vishny
1990; Gilchrist and Himmelberg 1991; Blanchard, Rhee, and Summers
1993), the question raises many conceptual issues and theory alone
does not provide an unambiguous answer. On the empirical side, the
evidence is not clear either. In empirical studies, the use of a proxy for
market fundamentals biases the estimates.’

This paper searches for clearer empirical evidence on the above ques-
tion by exploring various measures of market fundamentals which are
theoretically better founded than previous research. In measuring mar-
ket fundamentals, three approaches are taken: (i) the dividend approach
developed in Campbell and Shiller (1987, 1988); (ii) the dividend
smoothing approach developed in Marsh and Merton (1986) and
Mankiw, Romer, and Shapiro (1991); (iii) the earnings approach devel-
oped in Miller and Modigliani (1961).

Our empirical results are based on COMPUSTAT data of 297 compa-
nies existing between 1963 and 1988. From the aggregated micro data,
we find that corporate managers respond more to fundamentals than
to bubbles.? However, the explanatory power of bubbles is not negligi-
ble. The point estimates are significant, and its additional explanatory
power is approximately one third of the power of market fundamentals.
Whether this is due to a portion of market fundamentals not captured
by our proxies, or a genuine effect of bubbles is an unsettled issue.

On the other hand, evidence from the panel regressions is inconclu-
sive in clarifying the role of market fundamentals. In investment equa-
tions, the explanatory power of both fundamentals and bubbles is neg-
ligible, and most of the explanatory power is derived from the firm spe-
cific effect. The combined explanatory power of fundamentals and bub-
bles is at most eight percent. Before we have a theory of firm specific
effects, we are reluctant to base our conclusions about the relative
importance of fundamentals and bubbles on such small explanatory
powers.

The rest of the paper is organized as follows. Section II lays out our
test strategy. Various proxies of market fundamentals and the theories
behind them are discussed in Section III. Section IV presents regres-
sion results and Section V concludes. The appendix, which is available

IThe Euler equation testing strategy in Chirinko and Schaller (1991) is an
exception.

2For brevity, “bubble” in this paper refers to any non-fundamental portion of
stock prices, whether it is due to fads, rational bubbles, investors’ sentiments,
etc.
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upon request, explains the construction of Tobin’s g series and how we
convert the book value of COMPUSTAT data into the replacement cost.

II. Test Strategy

What should managers do when stock price and perceived funda-
mentals differ? Detailed discussion of why theory provides an ambigu-
ous answer can be found in Morck et al. (1990) and Blanchard et al.
(1993). To resolve the question empirically, this paper considers a sim-
ple regression model in which investment responds to market funda-
mentals and/or bubbles.3

I/K=0o,+BF+YyB+u, 1)

where F and B represent market fundamentals and bubbles, respec-
tively. If F and B were observable, hypothesis testing would be simple.
Under the hypothesis that managers respond only to market funda-
mentals (the managerial perception hypothesis), only F should be sig-
nificant, i.e., § > 0 and y = 0. Under the hypothesis that investments
respond to the stock market valuation (the market perception hypothe-
sis), which is the sum of F and B, both 8 and y should have the same
effect on investment, i.e., B = y> 0.* We can also think of a weak ver-
sion of the managerial perception hypothesis in which the managers
respond more to market fundamentals than to bubbles, i.e., > y> 0.
In this paper, we are more interested in testing the weak version of the
managerial perception hypothesis.?

Unfortunately, F and B are unobservable. What we observe are the
stock market's assessment of firms’ investment (denoted by M) and a
proxy for market fundamentals (denoted by T). Then, by definition,

M=F+B, 2)

and

30ur regression equation is basically identical to the specification in
Blanchard et al. (1993). The difference between our approach and those of
Blanchard et al. is the method for constructing measures of market fundamen-
tals. The specification in Morck et al. (1990) is very similar to the equation (1) in
spirit. However, their specification is not based on the g theory of investment.

4Assume that each variable is log transformed so that coefficients § and y
measure elasticities which are independent of the units of Fand B.

51t is our prior that the case B< y is highly implausible.
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T=F+e, (3)

where e represents measurement or specification error. Using the
equations (2) and (3), we can rewrite the equation (1) to eliminate the
unobservable F and B.

I/K=a,+ o, T+ o3 M+, 4)

where gy = -y, og=7 andv=- (S~ Je+ u.

Thus, by regressing I/K on M and T, we can test a weak version of
the managerial perception hypothesis (8 > y> O or a,, a3 > 0) versus the
market perception hypothesis (8 = y> 0 or o, = 0 and o4 > 0) by exam-
ining the signs of the estimated coefficient o,. However, in the equation
(4), T is correlated with v and the estimated coefficient &, could be
biased. Under the market perception hypothesis that § = 7, the estimat-
ed coefficients are unbiased, but under the (weak version of the) man-
agerial perception hypothesis, they are downwardly biased. Therefore,
if the estimated coefficient of «, is significantly positive, the result rein-
forces the conclusion for the weak version of the managerial perception
hypothesis. On the other hand, if the point estimate of o, is not signifi-
cantly different from zero, our approach cannot provide a conclusive
answer. It can be either due to a portion of fundamentals which is not
captured by the proxy T, or a genuine effect of bubbles. Within this lim-
itation, we examine various proxies for market fundamentals.

III. Construction of Market Fundamentals

In estimating the equation (4), we construct “Tobin's ¢" and “funda-
mental q° as a proxy for market valuations and market fundamentals,
respectively. To construct the fundamental g series, we first estimate
the fundamental stock prices based on three different approaches. The
estimated fundamental stock prices allow us to calculate the funda-
mental equity value of a firm. The fundamental debt value of a firm is
assumed to be equal to its market value.® Then, the fundamental g is
defined as the ratio of the sum of the fundamental value of equity and
debt to the replacement cost of capital. In contrast, Tobin's q measures
the ratio of the sum of the market value of equity and debt to the

SThis assumption seems to be innocuous. Since bonds have fixed maturities
and their dividends (coupons) are known a priori, there exists little room for
bubbles in bond prices.
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replacement cost of capital.

A. The Dividend Approach

A simple present value model describes fundamental stock prices as
the present value of expected future dividend payments:

Pt 1= 206j+lEtDt+1+J.u (5)
J=

where § is the discount factor, E is the mathematical expectations
operator, D;, is the dividend per share during the year ¢, and P, is the
stock price of firm i at the end of the year t. To simplify the notation,
the subscript i will be omitted in the rest of the paper unless it is
required. When D, is first difference stationary, Campbell and Shiller
(1987, 1988) show that the present value model (5) implies that P, and
D, are cointegrated and satisfy the relation

S Ep,-(l—_%)pt (1_ )z E(87'AD,, ). (6)

The right hand side of the equation is the weighted average of expect-
ed future changes in dividends and will be denoted as S, hereafter. To
derive fundamental stock prices using the equation (6), we first esti-
mate S, by assuming that a column vector X, = [AD,, S, O] follows a
second order VAR. O, denotes other potential predictors of future
changes in dividends such as earnings and interest rates. Then, in a
succinct companion form, the above assumption can be written as

z=AZ, +u, @
where Z, = [AD, AD, |, S;, S.i, O, Ol
The vector autoregressive process (7) implies that
E[6/ AD,) = 6+ el’ AZ, (8)

where el is a column vector whose number of elements is equal to the
number of variables in Z, and all the elements in el are zero except for
the first element, which is unity. Then, the weighted average of expect-
ed future changes in dividends S, in (6) can be represented as;

S = (%) _el' A[l- 6AI'Z, 9)

By substituting A, an unrestricted VAR estimate of the companion
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matrix A, into (9), we can get S which denotes the estimate of S. Then,
from the equation (6), our fundamental stock prices P can be estimated
by;

E=S+(lf8)Dt. (10)

By multiplying igwith the number of outstanding shares, we estimate
the fundamental value of equity, which is a part of the numerator in
deriving the fundamental g series. In our empirical implementation, the
BAA rate and earnings per share variable are included in the VAR
analysis as O, along with dividends per share and stock prices to
reflect the cost of capital and the ability of earnings to forecast changes
in dividends. For the discount factor §, we use the average real return
of holding company i’s stock. Using the PPI as a price index, the aver-
age return for the whole sample is 7.48 percent.”

B. The Earnings Approach

Whether earnings or dividends determine the underlying value of a
firm is a controversial issue in finance. Miller and Modigliani (1961)
show a case where the underlying value of a firm is determined by
earnings, independently of the dividend payments. Under their assump-
tions, the value of equity is given by;

Vi = 26J+1Et(€t+_)+l— It ) 1y
Jj=0

where g and I} are earnings and net investment, respectively.® We
apply the same cointegrated VAR method adopted in the dividend
approach to the equation (11). In other words, we assume that X, =
Mg, - Y, V, - 8e, -~ IN/(1 - )} follows a second order VAR and forecasts
the future changes in (g, - I}). Using the unrestricted VAR estimates,

7Using the CPI as a price index, the corresponding figure is 4.03 percent.
Choosing high discount rate versus low discount rate is one of the central
issues in the debate on stock market volatility (Campbell and Shiller 1987). It
did not, however, qualitatively affect our empirical results. Campbell and Shiller
(1987) use the discount rate inferred from the cointegration regression. Their
method was not applicable to our firm level data since the estimated discount
rates were negative for one fifth of the data set.

8Since our earnings variable does not include interest payments on bonds,
equation (11) measures the value of equities instead of the value of a firm.
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the fundamental value of equity is calculated as in the equation (9).
Note that V, and ¢ are total, not per share, values. Therefore, this
approach estimates the fundamental value of equity of a firm directly
rather than estimating the fundamental stock prices.

C. The Dividend Smoothing Approach

This section extends the dividend approach described in Section III.A
by introducing a specific assumption on dividend payment policy. As in
Marsh and Merton (1986) and Mankiw, Romer, and Shapiro (1991), we
assume that managers change dividends only when permanent earn-
ings change and that the actual change in dividends is represented as
a proportion of the desired change;

AD,=a+ (1 -plpn,— D)) + ¢, (12)

where p and p are the long-run target payout ratio and the speed of
adjustment, respectively, and 7, is the earnings per share during the
year t. We assume that the earnings process, 7, follows a logarithmic
random walk. Then by incorporating the dividend process (12) into the
simple present value model in the equation (6), the fundamental stock
price can be derived as;

1

B =8 _(D,-pn)+pp——1. 13
t {1_5#( = PTh) P77t1_6} (13)
In our sample, the mean of the speed of adjustment and the target pay-
out ratio turn out to be 0.9 and 0.6, respectively. These figures are
similar to those estimated by Fama and French (1988} using the CRSP
data.

IV. Empirical Evidence

Our sample consists of the 297 companies on the COMPUSTAT tape
from 1963 through 1988. After adjusting for the lead and lags in the
VAR, the sample period covers 1966 to 1987. In the appendix, available
upon request, we describe our sample exclusion criteria, definitions of
the variables, and the construction of Tobin’s g series.®

9Brainard and Shapiro kindly provided their RATS program for the construc-
tion of Tobin's q. Our construction is based on their method with minor modifi-
cations.
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TABLE 1
DESCRIPTIVE STATISTICS

Total Sample

Number of firms 297

mean gl 1.32(1.33)
mean g2 1.38(1.32)
mean g3 0.48(0.77)
mean g4 1.50(2.07)
mean Investment/K 0.10(0.05)
mean net cash flow/K 0.06(0.03)
mean debt/K 0.25(0.20)
mean dividend/K 0.03(0.05)
mean earnings/K 0.08(0.10)
mean dividend/earnings 0.48(0.63)

1. Figures in parenthesis are standard errors.
2. All variables are evaluated by market values, not book values.
3. ql: Tobin’s q.
g2: fundamental q from the dividend approach.
¢3: fundamental g from the dividend smoothing approach.
g4: fundamental g from the earnings approach.

Some descriptive statistics are reported in Table 1.10 The variable gl
denotes Tobin's g, g2, g3, and g4 are the fundamental g series based
on the dividend approach, the dividend smoothing approach, and the
earnings approach, respectively. The time series of the cross section
average of each q series are plotted in Figure 1. All of them exhibit
downward trends during the 1970s and mixed behavior in the 1980s.
The downward trend of the 1970s may be due either to the slow decay
of bubbles or fundamentals. However, many economists believe that
the downward trend in the 1970s is due to the decline of market fun-
damentals caused by oil shocks. The correlation coefficients between
Tobin’s g and g2, g3, g4 are 0.77, 0.27, and 0.61, respectively.“

1%To check for possible sample selection bias, we compare the time series of
our micro data with the Flow of Funds data used in Blanchard et al. (1993). The
correlation coefficient between the cross section average of our micro ql and its
macro counter part is 0.83. The correlation between micro and macro invest-
ment capital ratios is 0.76.

'The low mean of g3 might be understood by observing the extremely smooth
behavior of ¢3 in Figure 1. In estimating g3, we explicitly incorporate the divi-
dend smoothing hypothesis. As a result, g3 is the smoothest series among them,
implying that investors might regard ¢3 as being the safest investment project
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FIGURE 1

Table 2 compares the performance of our fundamental g series in
explaining investment. To compare our results with those based on
macro data (Blanchard et al. 1993), we first estimate investment equa-
tions using the aggregated micro data.l? Regressions are run in the
first difference of logarithms, since disturbance terms are highly corre-
lated in level specification.!® Recall that our hypothesis test needs loga-
rithmic specification, not the level specification, for the coefficients of
the regressions to be independent of the size of regressors. In order to

among the various g's. It implies that the risk premium for g3 should be small,
relative to the risk premium for other fundamental g's. However, we applied the
same discount factor. This suggests that the discount rate applied to the con-
struction of g3 is overvalued, and, accordingly, the mean of g3 is undervalued.

12The aggregated micro data refer to the sample averages of firm level data in
each year. Using the aggregate micro data has the advantage that we can exploit
the better information available at firm level such as individual stock prices.

13gchaller (1990) shows that aggregation, rather than dynamic misspecifica-
tion, is largely responsible for the high serial correlation found at the aggregate
level.
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TABLE 2
REGRESSION WITH THE AGGREGATED MICRO DATA

Dependent Variable: Alog(I(t + 1)/K(f) Sample Period: 1967-87
Independent Var: 1 2 3 4 5 6 7
Alog(gl(1) 0.33 0.31 0.30 0.32
(0.13) 0.14) (0.11) {0.12)
Alog(q2(t)) 0.96 0.44
(0.95) (0.90)
Alog(q3(1) 0.31 0.29
0.11) {0.09)
Alog(q4(8) 0.71 0.67
(0.39) (0.34)
R? 0.24 0.05 0.30 0.14 0.25 0.50 0.37
D.W. 1.68 2.16 2.22 2.01 1.92 1.94 1.92

1. Figures in parenthesis are standard errors.

2. Constant terms are not reported.

3. gl: Tobin’s q.
g2: Fundamental g from the dividend approach.
g3: Fundamental g from the dividend smoothing approach.
g4: Fundamental g from the earnings approach.

consider a time to build and to avoid simultaneity problems, invest-
ment to capital ratio during year t is regressed on market g or funda-
mental q variables at the end of year t — 1. Including more lagged inde-
pendent variables, or including current independent variables and run-
ning instrumental variable regressions, leave the main results un-
changed. The results reported in the first four columns show that the
fundamental g series perform reasonably well, except the dividend
based g2 which is too smooth to explain the highly volatile investment
process. This finding is analogous to the well known result that actual
stock prices are too volatile to be explained by a simple present value
model in the equation (6) (Campbell and Shiller 1987, 1988). Among
the g series, g3 which is based on the dividend smoothing approach,
performs best.

In the last three columns in Table 2, we test the main hypothesis of
this paper by comparing the relative performance of Tobin's q and fun-
damental g series in explaining investment. The OLS regression results
show that the coefficients of both the fundamental g variables and the
market g are significantly positive, except for the fundamental g based
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on the dividend approach (g2). Considering a possible downward bias
due to measurement error, the positive coefficients of g3 and g4 variables
provide evidence favoring the hypothesis that investment responds more
to market fundamentals. However, after controlling for g3 and g4, the
effect of the market g is significant, indicating that bubbles still have
some effect on investment.!4 Whether this is due to a portion of market
fundamentals not captured by our proxies, or a genuine effect of bub-
bles is an unsettled issue.!® In summary, these results are qualitatively
the same as those found in the previous literature based on NIPA and
Flow of Funds data.

Surprisingly, however, the results are drastically different at the firm
level compared with the results form the aggregated micro data. In
Table 3, we report the results from the panel regressions with time
invariant firm-specific effects (the ‘fixed effects’ model). € Since our test
needs a logarithmic specification, the data includes 187 companies
after excluding all the firms that have observations of negative ¢'s. The
first four columns compare the individual performance of Tobin's q and
fundamental q series. The fundamental q variables perform well when
they enter panel regressions without Tobin’s q: the coefficients of the
fundamental q variables, including g2, are significantly positive and
their R?’s are comparable with those of Tobin's q. The last three
columns in Table 3 show that the estimated coefficients of the market g
are still positive and significant whereas the estimated coefficients of
the fundamental g variables become marginally negative when Tobin's
q is also included in the panel regressions. These results seem to sup-
port the market perception hypothesis and are in sharp contrast to the
evidence from the aggregated micro data.

However, interpretation of the results is not so simple. The regression
equation (1) in the paper has the (nonlinear} generated regressor prob-
lem because of the cointegrated VAR method employed in generating
the fundamental value of stock prices.!” Consider a person who
believes the market perception hypothesis to be true. Then, estimated

1n fact, the additional explanatory power of the market g is impressive: even
after controlling for the market fundamentals, g3, the market g variable increas-
es R? by 20 percent, which is 40 percent of total R2.

!5This may be also due to fundamental misspecification in the model so that
marginal and average q are not equal. If marginal and average g are not equal
then the fundamentals and stock prices may provide separate information and
be significant in the investment regressions.

16The ‘random effect’ model provides the qualitatively same results.
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TABLE 3
PANEL REGRESSION WITH FIXED EFFECTS

Dependent Variable: Alog(I(t + 1)/K(t) Sample Period: 1967-87
Independent Var: 1 2 3 4 5 6 7
log(g1{®) 0.25 0.27 0.24 0.29
(0.02) (0.02) (0.02) (0.02)
log{q2(t) 0.11 -0.07
(0.03) {0.04)
log(g3(1) 0.13 -0.02
(0.03) (0.03)
log(g4(1) 0.04 -0.10
(0.02) (0.02)
R2

Fixed Effect Only: 0.36 0.36 0.36 0.36 0.36 0.36 0.36
Indep. Variables: 0.08 0.05 0.01 0.04 0.08 0.08 0.08
Total: 0.39 0.37 0.37 0.36 0.39 0.39 0.39

1. Figures in parenthesis are standard errors.

2. Constant terms are not reported.

3. q1: Tobin’s q.
¢q2: Fundamental g from the dividend approach.
g3: Fundamental q from the dividend smoothing approach.
g4: Fundamental g form the earnings approach.

coefficients would be unbiased estimates of true parameters, and the
evidence from the panel regression would confirm his prior. On the
other hand, suppose that one believed that the managerial perception
hypothesis were true and the constructed fundamental g's do not
reflect all the information about fundamentals. Then, one could inter-
pret the results of panel regressions as still supporting the managerial
hypothesis, since the negative estimated coefficients of fundamental ¢'s
may be due to the downward bias discussed in Section II. Thus, while
we wish it were otherwise, the conclusions reached depend on one's

initial prior.

171f measurement errors are different across firms, the heteroskedasticity
problem may arise. We estimated White’s (1984) autocorrelation heteroskedas-
ticity consistent standard errors and found that there were no qualitative differ-
ences. However, it is important to understand that correcting for heteroskedas-
ticity cannot solve the intrinsic problem, i.e., the simultaneity problem.
Therefore, for simplicity, we just report the results from the OLS.
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However, we have serious doubts on the power of our tests in the
panel regressions. The R?s in Table 3 show that the explanatory power
of Tobin’s g, not to mention proxies for market fundamentals. is negli-
gible in panel regressions. Even though the total R?'s are fairly high (39
percent), the explanatory power is derived mainly from individual firm
specific dummies as shown at the bottom of the table. The incremental
explanatory power of all other variables, including Tobin’s g, is less
than 8 percent. Including more lagged independent variables does not
help significantly.1® As explained in Schaller (1990), the low explanato-
ry power of g theory at the firm level may reflect aggregation bias aris-
ing from incorrectly assuming that all firms have the same adjustment
cost function. If the adjustment cost parameters are firm specific, the
coefficient of g should vary over firms. Though not reported, however,
we find that allowing heterogeneity in adjustment cost parameters does
not improve average R? in our regressions.

Finding low R? in panel regressions is not uncommon. For example,
Morck et al. (1990) notice that “Because investment is extraordinarily
volatile, especially at the micro level, even fairly large regression esti-
mates of the marginal effect of stock returns on investment do not
amount to explaining much of the variation of investment.” Therefore,
one may say that one does not need to worry about the low R? in the
panel regressions. But, we think, it is particularly problematic to our
methodology which tries to break the explanatory power of Tobin's g
into two parts; fundamentals and bubbles. The low R? is evidence of
the low power of our tests and we are reluctant to compare the relative
importance of fundamentals and bubbles based on such a small
explanatory power.

V. Conclusion

In making investment decisions, do managers follow the signals given
by the stock market even if their own valuation of the investment pro-
ject does not coincide with the stock market valuation? The previous
literature on this topic finds ambiguous answers, and their use of theo-
retical proxies for market fundamentals has been criticized as possible
reasons for the ambiguity. This paper searches for clearer evidence by
investigating theoretically rigorous procedures for separating funda-

183challer (1990) also reports that the incremental explanatory power of
Tobin’s q in his panel regressions for investment is between 4 to 7%.
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mentals and bubbles.

From the aggregated COMPUSTAT micro data, we find evidence that
corporate managers respond more to market fundamentals than to
market valuations. Results from the panel regressions, on the other
hand, do not support the above conclusion. However, we believe our
test is not powerful at the firm level considering the poor performance
of a standard q theory in explaining investment. In investment equa-
tions, the explanatory power of both fundamentals and market valua-
tions is negligible. Since most of the explanatory power of the invest-
ment regression is derived from the individual firm specific effect, we
are reluctant to form any conclusion at the individual firm level.

(Received February, 1995; Revised September 1995]
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