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1. INTRODUCTION 
 
The question of whether finance can cause growth has been investigated in 

numerous studies.  The literature suggests that finance is important for the 
long-term growth of economies.1)  If finance matters for economic growth, 
then the related question of whether investor sentiments in financial markets 
can really matter for the future trajectory of an economy or firm 
fundamentals should be properly addressed at the same level of significance. 

In the sunspot literature, the answer to this question is relatively simple: a 
non-fundamental shock can act as a coordination device in the presence of 
equilibrium indeterminacy, which thus entails the self-fulfilling nature of 
sentiments or beliefs (e.g., Cass and Shell, 1993; Farmer and Guo, 1994). 

However, the empirical examination on the potential role of sentiments is 
more challenging in the sense that it may present a set of contradictory 
evidence.  This is mainly due to the compounding problems arising from the 
complex nature of investor sentiment data; one notable difficulty in analyzing 
the causal effect of investor sentiments is to extract pure noise component in 
the sentiment measure provided that an agent’s sentiment contains both 
information about future fundamentals and pure psychological state (i.e., 
optimism or pessimism).2)  

While the literature focuses on the potential role of consumer’s confidence 
measure on aggregate fluctuations, the corporate finance channel through 
                                                           
1) See Demirgüç-Kunt and Maskimovic (1998) and Demirgüç-Kunt and Levine (2001). 
2) The first branch of literature related with this issue rests on the estimation of the impact of 

non-fundamental shocks based on a structural modeling and a specific information structure 
imposed on agents; Blanchard et al. (2013) show that the large fraction of a short-run 
volatility in the consumption and the output can be explained by non-fundamental shocks, 
while Barsky and Sims (2012) argues that fundamental factors are the main driving force 
behind the observed relationship between the consumer confidence measure and subsequent 
economic activities.  The second branch of the related literature tries to directly measure 
the impact of non-fundamental shocks on business fluctuations without specifying structural 
models.  This approach specifically focuses on the role of the confidence of market 
participants.  For an extensive literature survey on this issue, see Ludvigson (2004). 
Numerous studies (i.e., Matsusaka and Sbordone, 1995; Throop, 1992; Starr, 2010; Kim, 
2016) provide evidence that supports the active role of consumer confidence in household 
spending, while Carroll et al. (1994) and Choy et al. (2006) report negligible impact of 
consumer confidence on consumption and real output.  
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which investor sentiments affect the performance of firms and its implication 
are relatively less highlighted.   

From a theoretical standpoint, even when the market is populated with 
equal numbers of optimistic investors and pessimistic investors, it is possible 
for optimistic agents to dominate the current market disproportionately for 
institutional constraints (e.g., short-sale constraints), which might lead to 
high stock prices relative to current fundamentals.  Furthermore, the 
overvaluation in stock prices can provide a firm manager with an opportunity 
to raise funds for investment opportunities with relatively cheap costs (Stein, 
1996).3)  It is indeed possible that these corporate investments financed by 
ex ante bubbles can result in ex post improvement in firm fundamentals.4)  

ln line with this observation, this paper attempts to test and quantify the 
significance of the non-fundamental shock on firm fundamentals and various 
performance metrics — including stock prices, investments, and new stock 
issues — from a corporate finance perspective.   

Assessing the causal effect of investors’ beliefs is highly complicated due 
to the complex nature of an agent’s belief; an agent’s belief on the uncertain 
future is indeed a mixture of both information about future fundamentals and 
pure bias (i.e., pessimism or optimism).  This feature makes it hard to 
extract pure noise component in belief.  To circumvent this difficulty, this 
study utilizes — following Diether et al. (2002) and Gilchrist et al. (2005) — 
the standard deviation of multiple forecasts of professional analysts as a 

                                                           
3) If the inverse of P/E (price earnings ratio) can be seen as the required rate of return by 

external equity investors, overvalued stock prices imply less costs from the perspective of a 
firm. 

4) The existence of an equity-issuance channel from mispricing to physical investments is 
empirically tested in several studies.  Using an equity dependence index, Baker et al. (2003) 
show that equity-dependent firms are three-times more sensitive to stock prices than 
non-equity dependent firms.  However, this result does not automatically suggest that 
investments are sensitive to bubbles in stock markets since they do not specifically 
decompose stock price movements into non-fundamental factors and fundamental factors. 
Chirinko and Schaller (1996) develop formal statistical tests to check whether there exists 
stock price bubbles and they affect firm investments.  Showing the possibility of existence 
of bubbles, they conclude that, even if the bubble exists, it may not lead to major allocation 
distortions and macroeconomic consequences. 
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proxy for the magnitude of bias in the beliefs of investors.5)  
Using this proxy measure with U.S. firm-level panel data, this paper 

directly aims to examine the dynamic relationship between the 
non-fundamental factor in the beliefs of investors and the future 
fundamentals of firms.  In a recognition of the endogneous determination of 
fundamentals that are to be crucially influenced by technological innovation, 
it considers both captial investment and R&D investment in its analysis.  In 
addition, given the profound asymmetry both in the size of R&D investments 
(Brown et al., 2009) and in the responses of firm investment to stock price 
changes between high-tech industries and non-high-tech industries (Polk and 
Sapienza, 2004),6) this study provides additional empirical evidence on how 
the magnitude of the non-fundamental shock differ across two sectors-the 
question which is rarely explored in the literature. 

The key findings in the empirical analysis can be summarized as follows.  
The panel VAR estimation identifies a positive relationship between the 
non-fundamental shock and the firm fundamental measure; the impulse 
response analysis shows that one standard deviation shock to the 
non-fundamental measure exhibits highly persistent impacts on the firm 
fundamental variable.  The non-fundamental shock also leads to dramatic 
increase both in physical capital investments and R&D investments for 
extended periods.  While its impact on Tobin’s q appears to be transitory, 
the impulse responses of new equity issues suggest that the impacts are 
statistically significant and highly persistent.  In addition to this, the 
variance decomposition of the estimated VAR system shows that large 
fractions of unexplained movements in key variables are attributed to the 
non-fundamental shock. 

The results also show that the significant differences in responses of key 

                                                           
5) There is no clear reason why the dispersion of heterogeneous beliefs itself has the 

information about future investment opportunities.  It is, however, reasonable to assume 
that a market consensus may contain the partial information about future fundamentals. 

6) Polk and Sapienza (2004) show that there is a positive relationship between several 
measures of mispricing in stock markets — such as new equity issues — and lagged stock 
returns.  They also show that the firm investment is more sensitive to mispricing for the 
firms with higher R&D intensities. 
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variables between high-tech firms and non-high-tech firms exist; the 
non-fundamental shock has statistically significant and persistent impacts 
only for the high-tech firms.  The stark contrasts are also observed in the 
responses of Tobin’s q and new stock issues; the shock has significant, 
persistent and positive effects on the Tobin’s q variable and the new stock 
issue variable for high-tech firms, while mere effects on these two variables 
exist for non-high-tech firms. 

The paper is organized as follows.  Section 2 discusses an empirical 
experiment setup used to test the significance of animal-spirits for firm 
fundamentals.  Section 3 describes data and variables used in the estimation.  
Section 4 reports key results.  The paper concludes with remarks. 

 
 

2. EMPIRICAL MODEL 
  
This paper employs a vector autogression model using firm-level panel 

data to examine whether the non-fundamental (animal-spirit) shock matters 
for future firm fundamentals.  This approach requires us to combine a 
conventional VAR framework with panel data techniques, which enables us 
to treat unobserved heterogeneity among firms properly. 

Consider the following reduced-form second-order VAR model.7)  
 

1 , -1 2 , -2 ,it i t i t i t itY B Y B Y f d ε= + + + +                (1) 
 

where itY  denotes a vector of endogenous variables in the system and i  
denotes an index for an individual firm, while t  is an index for time.  Note 
that 𝜀𝜀𝑖𝑖𝑖𝑖 is a vector of reduced-form shocks, if  is a term which captures a 
firm-specific fixed effects, and td  is the term which is designed to capture 
economy-wide shocks.8)  

                                                           
7) The lag selection is based on the consistent moment and model selection criterion (MMSC) 

proposed by Andrews and Lu (2001), which is analogous to maximum likelihood-based 
model selection criteria (i.e., AIC, BIC). 

8) One potential problem in applying usual OLS to each equation in the system is that 
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In this study, itY  includes 6 endogenous variables in the estimation 
model; firm fundamental (mpk), dispersion in forecasts ( ),disp  capital 
investment ( ),capinv  R&D investment ( ),rndinv  Tobin’s q ( )tq  and 
new stock issue ( ).stk  

As aforementioned, the empirical model utilizes the degree of dispersion 
( )disp  in professional analysts’ forecasts on the firm’s future profitability as 
a proxy for the non-fundamental factor in agents’ beliefs.  This measure is 
desirable since the dispersion of multiple heterogeneous forecasts itself, 
unlike other non-fundamental proxy measures such as Tobin’s q and lagged 
stock returns, is not considered as being correlated with future investment 
opportunities of a firm. 

Yet there might be several potential candidates for firm-level variables that 
can represent the fundamental value of a firm, the marginal profit of capital 
( )mpk 9) is chosen as a proxy variable for the firm fundamental in this study.  
The vector of endogenous variables ( )itY  includes the R&D investment to 
take into account the fact that it is one of key determinants for the sustainable 
long-term growth.  Furthermore, as shown in Brown et al. (2009), R&D 
investments are more difficult to be financed by external finance (e.g., debt) 
than physical capital investments.  Given these, the role of external finance 
for R&D investments via new stock issues and its relationship with 
non-fundamental shocks can be more properly analyzed in this setup.  The 
Tobin’s q variable is introduced into the model to control for future 
investment opportunities. 

The main advantage of VAR model is that it allows us to investigate 
dynamic impacts of an exogenous shock on endogenous variables, while 
holding other shocks zero.  To perform the impulse response analysis, we 

                                                           
regressors and an error term is correlated due to a fixed-effect term, which results in 
inconsistent estimates of coefficients in the model.  The conventional mean-differencing 
used to eliminate the fixed effect does not resolve this problem since the lagged-terms of 
endogenous variables still contain the fixed effect term.  One possible way to get around 
this problem is to carry out forward mean-differencing, which is called as the Helmert 
transformation.  For the details of this procedure, refer to Arellano and Bover (1995). 

9) Marginal profit of capital is expressed as the ratio of sales to capital stock.  For derivation, 
see Gilchrist et al. (2005). 
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need to recover structural shocks out of estimated residuals from the 
reduced-form VAR estimation, which requires us to perform some 
identification operations.  Note that the vector of stochastic shocks ε( )it  in 
eq. (8) denotes an array of reduced-form shocks, which are linear 
combinations of structural shocks.  To isolate structural shocks out of 
residuals from the reduced-form VAR estimation, the Cholesky 
decomposition of estimated residuals is used; the following ordering of 
variables is used for the impulse response analysis.10)  

  
• (6-variate VAR): = { ,  ,  ,  ,  ,  }.it it it it it it itY mpk disp rndiv capinv tq stk  
 
This specification assumes that current period’s investments and 

dispersion of beliefs ( )disp  have no contemporaneous effects on the current 
fundamental value ( ),mpk  while the current fundamental may influence the 
current dispersion and current investments.  It also postulates that the new 
stock issue variable is the most endogenous variable; this structure makes 
sense in the case where firms issue new shares to finance investments or firm 
managers try to exploit valuation discrepancy between the book value of the 
firms and the market value of the firms. 

One of key objectives of this study is to examine whether there is 
asymmetry in the impact of the non-fundamental shock on the firm 
fundamentals between high-tech (HT) firms and non-high-tech (NHT) firms.  
Brown et al. (2009) show that a high-tech firm tends to be more financially 
constrained so that it usually depends on external financing (e.g., cash flow 
and new equity issue) to finance its R&D investments.  If new equity issue 
is critically influenced by the degree of investor sentiments in financial 
                                                           
10) The Cholesky decomposition identification scheme is equivalent to recursive ordering of 

endogenous variables in the VAR system; the particular ordering of endogenous variables 
specifies contemporaneous relationships between endogenous variable.  The variable that 
appears at first in the ordering has contemporaneous relationships with all remaining 
endogenous variables, while the second variable has a no contemporaneous relationship 
with a previous variable but have contemporaneous correlation with other remaining 
variables and so on.  Therefore, it is conventional to order variables according to relative 
degree of exogeneity.  For the details of Cholesky decomposition, see Hamilton (1994). 
The key results of different orderings are presented in appendix A3. 
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Table 1 Summary of Variables 
Variable Name Description 

disp  The degree of dispersion in analysts’ forecasts on 
earnings-per-share 

mpk  The marginal profit of capital 
rndinv  R&D investment 
capinv  Capital investment 

tq  Tobin’s q 

stk  New stock issue 

 
markets, the magnitude of the impact of the non-fundamental shock might 
vary by the firm type.  In this context, the sample is divided into two 
subsamples to test whether the significant difference exists.   

Table 1 summarizes all variables used in the estimation.11)  
 
 

3. DATA 
 
This study uses firm-level data from Standard & Poor’s Compustat 

database, which contains publicly traded firms’ balance sheets and cash flow 
information.  The sample period runs from 1981 to 2005.  Although there 
is additional firm-level data available, the final sample is restricted to include 
only up to 2005 to avoid extreme value problems coming from the Great 
Recession periods initiated by the financial crisis which took of around the 
end of 2007. 

The forecasted estimates on the future firm fundamental variable by 
professional analysts are obtained from the Institutional Brokers’ Estimate 
System (IBES), which contains individual analyst’s forecasts on various 
measures of firm fundamental values and financial ratios.  In this study, the 
dispersion of 1-year ahead forecasts on earnings-per-share (EPS) as a proxy 
for non-fundamental expectation on the firm future profitability.  The  

                                                           
11) The specific definitions of variables used in estimations are provided in appendix A1. 
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dispersion in analyst forecast data alternatively denotes the average degree of 
deviation from market consensus on future firm fundamental values. 

Although there exists longer horizon forecasts on EPS available in the 
IBES, 1-year ahead forecasts on EPS is used because of the data availability; 
as the forecast horizon increases, the availability of forecast data dramatically 
decreases, which might cause small sample problem in the estimation.12)  
 

Table 2 Summary of Statistics for Key Variables 
  Mean Standard dev. Min Max 

All Firms      
Dispersion  –8.94 2.20 –17.57 –0.39 
Marginal Profit of Capital  0.99 0.89 –8.22 4.93 
R&D Investment  –2.10 1.74 –10.40 3.25 
Capital Investment –1.91 0.87 –7.60 1.88 
Tobin’s q  0.73 0.70 –1.35 4.80 
Stock Issue  0.02 0.10 –0.25 1.40 

High-Tech (HT) Firms     
Dispersion  –8.44 2.21 –16.18 –0.39 
Marginal Profit of Capital  1.15 0.95 –7.21 4.93 
R&D Investment  –1.01 1.24 –5.70 3.25 
Capital Investment –1.66 0.91 –7.60 1.57 
Tobin’s q  0.93 0.78 –1.27 4.80 
Stock Issue  0.03 0.11 –0.20 1.40 

Non-High-Tech (NHT) Firms      
Dispersion  –9.46 2.06 –17.57 –2.48 
Marginal Profit of Capital  0.83 0.77 –4.31 4.65 
R&D Investment  –3.20 1.47 –10.40 1.99 
Capital Investment –2.16 0.75 –6.69 1.88 
Tobin’s q  0.52 0.53 –1.35 4.26 
Stock Issue  0.01 0.09 –0.25 1.17 

Notes: All variables are log-transformed except a new stock issuance variable.  Based on 
Brown et al. (2009)’s classification strategy, firms with SIC codes of 283, 357, 366, 
367, 382, 384 and 737 are classified as a high-tech firm, while firms with other 
remaining SIC codes except finance, banking and insurance industries are classified as 
a non-high-tech firm. 

                                                           
12) Even with 1-year ahead forecast data, we end up with final data set with a smaller sample 

size than that of a typical micro panel data analysis.  This is entirely due to scantiness in 
forecast data and R&D investment variable in Compustat.  For example, we can easily 
observe that many entries for R&D investment variable are set to missing in a raw data set. 
This missing entry might imply either no investment or no reporting.  Note that missing 
values are not replaced by zeros for any variable. 
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Banking and finance firms, which correspond to industries with two-digit 
SIC running from 60 to 67, are excluded from the sample.  Observations 
with negative capital investments, R&D investments and sales are dropped.  
To properly handle outliers, variables including capital investment, R&D 
investment, Tobin’s q and equity issue are trimmed at the 1st and the 99th 
percentiles.  The dispersion variable is trimmed at the 99th percentile.  The 
final sample ends up with unbalanced panel data with 18,958 firm-year 
observations.  For the summary of statistics for key variables, refer to table 
2. 

 
 

4. RESULTS 
 
In this section, the quantitative impacts of a non-fundamental component 

in the investor’s belief on the firm fundamental are presented along with the 
impacts of the fundamental shock.  The model in eq. (8) is estimated using 
system GMM and the impulse response function of each endogenous variable 
to the non-fundamental shock are caculated.  The sample is divided into two 
subsamples to examine whether there are significant differences in the 
magnitude of impacts of the non-fundamental shock between high-tech firms 
and non-high-tech firms. 

 
4.1. All Firms 

 
The coefficients of the model with 6 endogenous variables 

{ ,  ,  ,  ,  ,  }mpk disp rndinv capinv tq stk  are reported in table A1 in appendix 
A2.  We can observe that there is a positive link between the dispersion 
variable and the fundamental variable.  Furthermore, positive relationships 
between lagged dispersion and R&D investment as well as with the capital 
investment are also found. 

The impulse response functions of variables to two different shocks are 
presented in figure A1 in appendix A2.  Note that the first column in the 
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figure shows impulse responses of variables in the VAR system in response 
to innovation in the fundamental variable, while the second column shows 
responses of the variables in response to a shock to the non-fundamental 
variable (i.e., dispersion). 

We can also see that there are immediate increases both in capital 
investment and R&D investment in response to the fundamental shock.13) 
However, the impacts quickly decay over the time.  The relative magnitude 
of the impact of the fundamental shock is greater in the capital investment 
than the R&D investment; the capital investment’s impulse response is on the 
order of about 0.25 at arrival of the fundamental shock, while the R&D 
investment’s response is in the order of about 0.1 at the arrival of the 
fundamental shock.  It is quite plausible that an exogenous increase in the 
fundamental value leads increase in the capital investment; a firm might want 
to expand production capacity to exploit the current positive environment. 

However, the focus should be made on the fact that the R&D investment 
responds positively to the fundamental shock.  It is not quite intuitive why a 
firm increase R&D expenses when it faces a positive fundamental shock 
(e.g., exogenous positive shift in consumer tastes).  This may be the case 
where a firm spends more on R&D in an attempt to lock in new consumers 
by providing products with higher qualities.  On the other hand, the 
improving fundamental might generate more cash flow which could be used 
for R&D investment.14)  

In a similar fashion as the fundamental shock does, the non-fundamental 
shock appears to increase the capital investment and the R&D investment.  
However the crucial difference is that the peak of impulse responses occurs 
with several lags; the capital investment increases immediately at the arrival 
of the shock and gradually increases up to the order of 0.13.  The impact 

                                                           
13) The impulse responses of the fundamental value to its own shock are similar to those of the 

capital investment; the similar magnitude of the impact and the curvature of decaying 
suggests the existence of approximate unit elasticity of capital investment in response to 
change in fundamental. 

14) Brown et al. (2009) show that R&D investment critically depends on internal cash flow for 
firms with financing constraints.  Provided that sales are positively correlated with cash 
flows, this observation makes economic sense. 
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seems to be quite persistent given that the impact does not die out relatively 
over long periods (i.e., 20 years).  This pattern is also observed in the R&D 
investment with a slight difference in the magnitude of the impact; at the 
peak impulse response turns out to be around 0.07.  The non-fundamental 
shock also exerts positive impacts on the future fundamental with the 
inverted-U shaped impulse response function; the impact of the 
non-fundamental shock on the fundamental variable appears to be quite 
persistent given that the positive gap from the steady state does not 
completely die out at 20-year horizon.  The impulse response is in the order 
of about 0.03 at the peak, which is smaller than the responses of the capital 
investment and the R&D investment.   

We should be cautious in interpreting the impulse response function of the 
fundamental variable in response to the non-fundamental shock.  It is 
impossible that the dispersion itself drives the firm’s fundamental value to 
change; there needs to be some channels through which the dispersion shock 
propagates into the system and boosts investments.  In the model, Tobin’s q 
and new stock issue variable are introduced to capture these channels on 
which the non-fundamental shock anchors. 

At the arrival of the fundamental shock, Tobin’s q immediately increases 
in the order of 0.15 and the impact seems to quickly decays as the time 
progresses.  Since Tobin’s q is the ratio of market valuation of the asset to 
book value of the asset, it is quite plausible that market valuation responds 
positively when investors observe positive fundamental shocks.   

The impulse response function of new stock issue behaves in a slightly 
different manner; it immediately increases at the arrival of the fundamental 
shock and dramatically decreases to a negative level with an order of –0.002 
— relatively small magnitude compared to the peak of response — at two 
years later and then quickly reverts back to the steady state level.  The 
increasing investment opportunities coming from the positive fundamental 
shock might lead the firm to issue new shares to finance such investment 
opportunities.  As the fundamental value improves over time, the incoming 
cash flow seems to abate the need for external financing. 
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The impact of the non-fundamental shock on the Tobin’s q variable is less 
persistent with occasional negative gaps that are not statistically significant.  
The immediate decay to the steady-state level of the Tobin’s q variable 
implies that the overvaluation of a firm’s total assets generated by the 
non-fundamental shock is either immediately corrected and the book value of 
the firm’s assets starts to reflect upcoming changes in the firm fundamentals 
at the same time. 

The impulse response function of the new stock issue variable looks more 
tricky given that it increases at the arrival of the animal-spirit shock, 
decreases a little bit, and then rises up again, which is followed by gradual 
decays.15)  The initial rise-up in new equity issue coupled with the increase 
in the Tobin’s q in response to the dispersion shock can be understood in a 
following context; the increase in the dispersion of investor beliefs on the 
firm fundamentals implies that in the presence of short-selling constraints 
optimistic investors dominate, which can cause the overvaluation and the 
subsequent high Tobin’s q.  Observing this overvaluation, the firm manager 
might want to exploit the current overvaluation of it asset by issuing new 
shares at inflated stock prices.  The rebound in the responses of the equity 
issue implies that a firm uses more stock issue to finance increasing 
investments.  As the impacts on investments decay out, the need for 
financing through stock market also diminishes. 

Table 3 presents the variance decomposition of the VAR system with a 
10-year horizon, describing what fraction of an unexplained variation in each 
endogenous variable is attributable to each exogenous shock.  For all 
variables, its own shock explains a large proportion of variation.  It also 
shows that the non-fundamental shock ranks as the second dominant factor 
for the variance decomposition of key variables; the dispersion shock 
explains 5% of variation in the10-year ahead fundamental variable, 16% of 
the R&D investment and the 23% for capital investment.  In addition, a 
shock to R&D investment explains 5% of the variation in the new equity  

                                                           
15) This also suggest the persistency of the impact of non-fundamental shock on the new stock 

issue variable. 
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Table 3 Forecasting Error Variance Decomposition: All Firms 
Shocks Fundamental Dispersion R&D Inv. Capital Inv. Tobin’s q Stock Issue 

Fundamental 0.85 0.00 0.08 0.17 0.12 0.01 
Dispersion  0.05 0.88 0.16 0.22 0.01 0.03 
R&D Inv.  0.05 0.08 0.72 0.11 0.08 0.05 
Capital Inv.  0.01 0.02 0.03 0.46 0.02 0.01 
Tobin’s q  0.03 0.01 0.01 0.03 0.75 0.09 
Stock Issue  0.01 0.00 0.00 0.00 0.02 0.81 
Note: Variance decomposition at a 10-year horizon is calculated.   

 
issue, suggesting a stock market plays one of key channels through which 
R&D investment is financed. 
 
4.2. High-Tech (HT) Firms Versus Non-High-Tech (NHT) Firms 

 
Due to information asymmetry, high uncertainty and lack of collateral 

value of a firm’s technology and knowledge level, high-tech firms are more 
subject to financing constraints in making R&D investments compared to 
non-high-tech firms whose assets mainly consist of tangible assets, which 
can be easily collateralized.  In this sense, the increase in the supply of 
funds created by investor sentiments in the stock market can relax financing 
constraints faced by high-tech firms, which may result in higher level of 
investments.  Therefore, it is plausible to hypothesize that the impacts of the 
non-fundamental shock differ across the firm type. 

To test this hypothesis, the empirical model is applied to two subsamples: 
high-tech (HT) firms versus non-high-tech (NHT) firms.  The discussion 
will be centered around impulse response functions and the variance 
decomposition of the VAR system.  The focus would be made on the 
responses of variables to the non-fundamental shock.16)  

The left column of figure A2 in appendix A2 shows the impulse responses 
of key variables of HT firms in response to a one-standard deviation of the 

                                                           
16) Readers can refer to table A2 and table A3 in appendix for the set of estimated coefficients 

from two different samples. 
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non-fundamental shock, while the second column presents those of NHT 
firms.  First of all, the notable difference between two sectors is found in the 
responses of the fundamental variable; the non-fundamental shock generates 
the persistent and statistically significant impact on the dynamic paths of the 
fundamental variable for HT firms, while creating statistically insignificant 
responses for NHT firms. 

The impulse responses of the Tobin’s q and the new stock issue variable 
exhibit the higher order of magnitudes in HT firms than in NHT firms; the 
Tobin’s q of HT firms peaks in the order of 0.03 with two lags, while the 
response in NHT firms peaks at 0.01 and immediately decays.  The new 
stock issue’s response in HT firms is in the order of 0.01 at the peak.  The 
response in NHT firms appears to peak at 0.005, which is about a half of that 
of HT firms.  The capital investment response is on the order of about 0.17 
at the peak in HT firms, while it peaks around 0.08 in NHT firms; more 
substantial impact on the capital investment is found in HT firms.   

The notable finding is observed in the response of the R&D investment in 
HT firms; the immediate increase in R&D expenditure is followed by the 
rapid decay with statistical insignificance.  In contrast, the R&D investment 
of NHT firms exhibit statistically significant inverted-U shaped impulse 
response functions with high persistency.  In contrast with our intuition, the 
non-fundamental shock creates more pronounced impacts on R&D 
investment in NHT firms than HT firms. 

Table 4 presents the forecasting error variance decomposition of the VAR 
system for two different sectors.  For HT firms, the non-fundamental shock 
explains 9% of the variation in the fundamental variable.  In contrast, it 
merely explains 1% of the variation in the fundamental variable of NHT 
firms, suggesting that the importance of the non-fundamental shock is more 
prominent when the firm is technology-oriented. 

The explanatory power of the non-fundamental shock is greater for 
Tobin’s q and the new stock issue variable of HT firms; the non-fundamental 
shock explains 2% variation in Tobin’s q of HT firms, while it explains 
merely nothing for that of NHT firms.  It also has 2.5 times more 
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Table 4 Forecasting Error Variance Decomposition: 
by Firm Type 

Shocks Fundamental Dispersion R&D Inv. Capital Inv. Tobin’s q Stock Issue 
High-Tech       
Fundamental  0.86 0.00 0.13 0.15 0.12 0.01 
Dispersion  0.09 0.91 0.01 0.27 0.02 0.05 
R&D Inv. 0.00 0.01 0.80 0.05 0.02 0.01 
Capital Inv. 0.01 0.06 0.01 0.50 0.00 0.00 
Tobin’s q  0.03 0.01 0.06 0.03 0.82 0.12 
Stock Issue  0.01 0.01 0.00 0.00 0.02 0.80 
Non-High-Tech      
Fundamental  0.81 0.01 0.07 0.24 0.14 0.00 
Dispersion  0.01 0.77 0.17 0.11 0.00 0.02 
R&D Inv. 0.09 0.20 0.74 0.27 0.02 0.01 
Capital Inv. 0.08 0.01 0.00 0.35 0.04 0.00 
Tobin’s q  0.02 0.01 0.00 0.02 0.78 0.03 
Stock Issue  0.00 0.00 0.01 0.01 0.01 0.94 
Notes: Variance decomposition at a 10-year horizon is calculated.  Firms with one of SIC 

codes of 283, 357, 366, 367, 382, 384 and 737 are classified as high-tech firms, while 
firms with other remaining SIC codes except finance, banking and insurance industries 
are classified as non-high-tech firms.     

 
explanatory power for the variation in the new stock issue variable of HT 
firms. 

 
 

5. CONCLUDING REMARKS 
 
This paper quantifies the dynamic impacts of the non-fundamental shock 

on the firm fundamentals, investments, stock prices and new stock issues.  
The empirical model utilizes professional analysts forecast data and 
firm-level data within a panel VAR framework.  In contrast to the results 
from previous studies based on aggregate data (e.g., Choy et al., 2006), this 
paper shows that the non-fundamental shock can have persistent impacts on 
the firm profitability.  It also demonstrates that the responses of key 
variables in the face of non-fundamental shocks differ by the firm type (i.e., 
high-tech firm versus non-high-tech firm). 

The last point in the key results provides an important clue for the possible 
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modeling strategy that could be applied to the development of theoretical 
models in the future.  As well known, the problem of asymmetry 
information and less collateral values of intangible assets are more prevalent 
for high-tech firms, which creates asymmetric external financing conditions 
and constraints across two different sectors.  Theoretical models that take 
into account these differences will provide a better environment in which the 
significance of animal-spirit shocks is properly analyzed. 

 
 

APPENDIX 
 

A1. Data Sources and Variable Definitions 
 
The source for firm-level balance sheet data and stock related data is the 

Standard Poor’s Compustat.  The professional analysts’ estimates on firm 
fundamentals are obtained from the Institutional Brokers’ Estimate System 
(IBES).  The IBES provides professional analysts’ estimates on various 
measures of the firm fundamentals in a monthly basis.  However, the 
frequency of issuing estimates by the IBES varies by a firm.  Furthermore, 
not all firms covered in Compustat are covered in the IBES.  Therefore, the 
sample size of final data set crucially depends on the availability of analysts’ 
estimates in the IBES.  The balance sheet data from the Compustat is 
merged with the estimates of the IBES using NCUSIPs, which are historical 
identification numbers for the firms covered in the IBES. 

The specific definitions of variables used in the estimation are as follows. 
- R&D Investment ( )rndinv  is defined as logarithm of research and 

development expense divided by beginning-of-period net book vaue of 
property, plant and equipment.   

- Capital Investment ( )capinv  is defined as logarithm of capital 
expenditure normalized by beginning-of-period net book value of property, 
plant and equipment.   

- Marignal Profit of Capital ( )mpk  is defined as logarithm of sales 
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divided by beginning-of-period net book value of property, plant and 
equipment.    

- Dispersion ( )disp  is defined as the average of monthly standard 
deviation of multiple 1-year ahead earnings-per-share forecasts.  The 
months in which a single forecast is issued are excluded in the calculation of 
annual average.  I use the monthly standard deviation of forecasts for each 
firm is provided by IBES if it exists in average calculation.  This average 
measure is normalized by the beginning-of-period of book value of total 
assets and is then log-transformed:  
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               (9) 

where l( )s  is a indicator function which takes a value of 1 if standard 
deviation of EPS forecasts in a given month s  is available.  Otherwise it is 
0. 

- Stock Issue ( )stk  is defined as cash inflow from sales of new common 
and preferred shares minus cash outflow from purchases of existing common 
and preferred shares in a given fiscal year divided by beginning-of-period 
market capitalization.   

- Tobin’s q ( )tq  is defined as logarithm of market value of equity plus 
book value of preferred equity and book value of total liabilities divided by 
beginning-of-period book value of total assets. 
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A2. Figures and Tables 
 

Figure A1 Impulse Responses 
        (Fundamental Shock )              (Non-Fundamental Shock) 
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Notes: 1) The left column denotes impulse responses of endogenous variables to a 

fundamental shock, while the right column shows impulse responses to the dispersion 
shock.  2) The 95% confidence interval is denoted by dashed lines. 

 
Figure A2 Impulse Responses to the Non-Fundamental Shock 

          (High-Tech Firms )                  (Non-High-Tech Firms) 
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Notes: 1) The left column denotes impulse responses of endogenous variables to a 

fundamental shock, while the right column shows impulse responses to the dispersion 
shock.  2) The 95% confidence interval is denoted by dashed lines.   
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Table A1 Panel VAR Estimates: All Firms 
  (1) (2) (3) (4) (5) (6) 
 Fundamental Dispersion R&D Inv. Capital Inv. Tobin’s q Stock Issue 

Fundamental (-1)  0.49 0.21 0.08 0.07 –0.10 –0.01 
(11.52) (–3.57) (–2.45) (1.31) (–2.23) (–1.52) 

Dispersion (-1)  0.01 0.58 0.06 0.08 –0.02 0.01 
(1.71) (25.84) (4.25) (4.59) (–1.32) (2.88) 

R&D Inv. (-1)  0.09 0.40 0.28 0.25 0.35 0.04 
(1.07) (2.34) (2.52) (1.68) (2.89) (1.74) 

Capital Inv. (-1)  –0.06 0.06 0.09 0.40 –0.14 –0.01 
(–2.62) (1.16) (2.66) (8.32) (–3.70) (–1.26) 

Tobin’s q (-1)  0.16 –0.11 0.11 0.31 0.55 0.01 
(14.57) (–5.13) (8.87) (15.99) (30.42) (2.35) 

Stock Issue (-1)      –0.24 0.61 –0.08 –0.34 –0.75 0.02 
(–4.34) (–6.69) (–1.58) (–3.75) (–10.02) (1.49) 

Fundamental (-2)  0.03 0.02 –0.02 –0.12 0.00 0.00 
(1.44) (0.69) (–1.55) (–4.80) (–0.20) (–0.61) 

Dispersion (-2)  0.03 0.20 0.05 0.10 0.00 0.00 
(6.66) (16.06) (7.21) (10.55) (0.66) (1.53) 

R&D Inv. (-2)  0.05 0.05 –0.01 0.05 0.13 0.01 
(1.90) (1.05) (–0.36) (1.09) (3.75) (1.63) 

Capital Inv. (-2)  0.01 0.01 0.02 0.03 –0.02 0.00 
(0.68) (–0.55) (1.51) (1.56) (–1.70) (–0.32) 

Tobin’s q (-2)  –0.09 –0.01 –0.04 –0.14 –0.01 –0.01 
(–11.13) (–0.46) (–4.25) (–9.04) (–0.52) (–4.89) 

Stock Issue (-2)  0.06 0.11 0.00 0.10 –0.04 0.02 
(1.74) (–1.74) (–0.13) (1.65) (–0.75) (2.34) 

Notes: 1) Robust t-statistics in parentheses.  2) The number of firm-year observations is 
18,958. 
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Table A2 Panel VAR Estimates: High-Tech (HT) Firms 
 (1) (2) (3) (4) (5) (6) 
 Fundamental Dispersion R&D Inv. Capital Inv. Tobin’s q Stock Issue 

Fundamental (-1)  0.45 –0.19 –0.05 0.12 –0.08 –0.01 
(7.92) (–2.80) (–1.48) (1.75) (–2.23) (–1.28) 

Dispersion (-1)  0.03 0.60 0.01 0.12 0.03 0.02 
(2.43) (21.44) (–0.83) (4.62) (–1.32) (3.89) 

R&D Inv. (-1)  0.01 0.09 0.51 0.10 0.07 0.02 
(0.20) (1.37) (13.24) (1.61) (2.89) (1.81) 

Capital Inv. (-1)  –0.03 0.18 –0.04 0.41 –0.01 0.00 
(–1.57) (6.03) (–2.62) (15.63) (–3.70) (–0.19) 

Tobin’s q (-1)  0.16 –0.10 0.15 0.27 0.53 0.01 
(11.29) (–3.67) (11.25) (10.71) (30.42) (1.58) 

Stock Issue (-1)     –0.30 –0.65 –0.01 –0.20 –0.92 0.00 
(–3.40) (–5.43) (–0.22) (–1.53) (–10.02) (–0.04) 

Fundamental (-2)  0.04 –0.01 –0.02 –0.11 –0.03 0.00 
(1.77) (–0.39) (–1.36) (–3.59) (–0.20) (–0.73) 

Dispersion (-2)  0.04 0.21 0.02 0.11 0.03 0.00 
(5.60) (13.14) (3.05) (7.51) (0.66) (2.13) 

R&D Inv. (-2)  0.02 –0.06 0.10 0.00 0.06 0.01 
(1.61) (–1.88) (5.57) (0.14) (3.75) (1.69) 

Capital Inv. (-2)  0.00 0.04 –0.01 0.04 0.02 0 
(0.04) (–2.22) (–1.48) (1.89) (–1.70) (0.21) 

Tobin’s q (-2)  –0.09 –0.01 –0.02 –0.15 –0.06 –0.01 
(–8.51) (–0.54) (–2.48) (–7.83) (–0.52) (–4.79) 

Stock Issue (-2)  0.07 –0.20 0.02 0.29 –0.06 0.03 
(1.29) (–2.52) (0.50) (3.40) (–0.75) (1.74) 

Notes: 1) Robust t-statistics in parentheses.  2) The number of firm-year observations is 
11,558. 
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Table A3 Panel VAR Estimates: Non-High-Tech (NHT) Firms 
 (1) (2) (3) (4) (5) (6) 
 Fundamental Dispersion R&D Inv. Capital Inv. Tobin’s q Stock Issue 

Fundamental (-1)  0.66 0.00 –0.20 0.16 –0.08 –0.01 
(12.94) (0.00) (–2.84) (1.46) (–1.17) (–0.73) 

Dispersion (-1)  –0.01 0.53 0.05 0.03 –0.01 0.01 
(–0.67) (12.03) (2.11) (0.71) (–0.50) (1.32) 

R&D Inv. (-1)  0.12 0.46 0.72 0.38 0.15 0.00 
(1.74) (2.41) (6.68) (2.57) (1.55) (0.10) 

Capital Inv. (-1)  –0.13 –0.08 0.02 0.34 –0.11 0.00 
(–3.47) (–0.81) (0.29) (3.95) (–2.03) (0.30) 

Tobin’s q (-1)  0.15 –0.17 0.09 0.33 0.55 0.00 
(9.00) (–4.19) (3.94) (9.40) (19.07) (0.35) 

Stock Issue (-1) –0.17 –0.58 –0.25 –0.51 –0.49 0.06 
(–3.05) (–4.07) (–2.96) (–4.12) (–6.21) (3.55) 

Fundamental (-2)  0.02 0.14 –0.01 –0.07 0.04 0.00 
(0.62) (2.77) (–0.31) (–1.47) (1.06) (–0.08) 

Dispersion (-2)  0.01 0.17 0.04 0.08 0.01 0.00 
(1.16) (6.27) (2.98) (3.68) (0.60) (1.30) 

R&D Inv. (-2)  0.06 0.09 0.04 0.08 0.03 0.00 
(2.58) (1.58) (1.27) (1.69) (1.07) (–0.38) 

Capital Inv. (-2)  0.02 –0.08 0.00 0.01 –0.04 0.00 
(1.82) (–2.58) (–0.16) (0.39) (–2.26) (0.59) 

Tobin’s q (-2)  –0.10 0.01 –0.03 –0.12 0.09 –0.01 
(–7.60) (0.42) (–2.12) (–4.62) (4.47) (–2.39) 

Stock Issue (-2)  0.04 0.01 –0.01 –0.11 –0.02 0.02 
(0.91) (0.06) (–0.19) (–1.25) (–0.36) (1.60) 

Notes: 1) Robust t-statistics in parentheses.  2) The number of firm-year observations is 
6,219.   

 
A3. Impulse Responses for Different Orderings in VAR 
 

Since the impulse responses of VAR are sensitive to the ordering of 
endogenous variables, I present several cases of different orderings to show 
that major results are robust to variations in the Cholesky decomposition.  
Since we’re concerned with the dynamic behavior of firm fudamental — 
proxied by marginal profit of capital, the experiments focuses on examining 
IRFs of MPK in response to an innovation in the dispersion of beliefs. 

Figure A3 demonstrates that variations in ordering does not alter the key 
conclusion dervied in the main section, showing the existence of positive 
impact of non-fundamental shock on marginal profit in a persistent fashion. 
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Figure A3 Impulse Responses of Marginal Profit of Capital to 
Non-fundamental Shock for Various Orderings in 
Cholesky Decomposition 

Note: The 95% confidence interval is denoted by dashed lines. 
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