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Abstract 

This paper analyzes the effect of uncertainty on investment and labor demand for Finnish 
firms during the time period 1987 – 2000. Utilizing a stock return based measure of 
uncertainty decomposed into systematic and idiosyncratic components, the results reveal 
that idiosyncratic uncertainty significantly reduces both investment and labor demand. 
Idiosyncratic uncertainty seems to influence investment in the current period, whereas the 
depressing effect on labor demand appears with a one-year lag. The results provide 
support that the depressing effect of idiosyncratic uncertainty on investment is stronger 
for small firms in comparison to large firms. Some evidence is reported regarding 
differential effects of uncertainty on labor demand conditional on firm characteristics. 
Most importantly, the depressing effect of lagged idiosyncratic uncertainty on labor 
demand tends to be stronger for diversified firms compared with focused firms. 
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I. Introduction 

The relationship between investment and uncertainty is far from resolved in the 

economic literature. Leahy and Whited (1996) classify theories of investment under 

uncertainty along two dimensions. The first dimension is manifested by models that 

examine the firm in isolation, emphasizing the uncertainty of some distinct state variable 

in the firm’s environment, and secondly, of models analyzing the firm in a market 

context. In isolation, uncertainty, per se, matters for investment behavior. In a market 

context, uncertainty matters only through the covariance in the returns between 

investment projects.1 Along the other dimension, models analyze investment behavior 

contingent on the functional form of the marginal revenue product of capital (MRPC). 

This category consists of models predicting that the MRPC is convex in some random 

variable, and models that predict that the relationship is concave. In the former case, 

increased uncertainty is associated with increased investment activity, whereas a concave 

form implies a depressing effect on investment activity. 

In the models of Hartman (1972) and Abel (1983), the MRPC is a convex function 

of shocks facing the firm. Thus, increased uncertainty is associated with an increase in the 

marginal unit of capital, which increases the firm’s incentive to invest.2 Models 

predicting a concave relationship of the MRPC are generally referred to as models of 

irreversible investment (see e.g. McDonald and Siegel, 1986, Pindyck, 1988, and Dixit 

and Pindyck, 1994). These models rely on the assumption that firms hold investment 

(call) options on the expected returns generated by investment projects. Thus, returns to 

investment are asymmetric, because the firm has an option to wait for uncertainty to be 

resolved before the option to invest is exercised, or not. The result is that increased 

uncertainty should decrease investment activity. Later work by Abel et al. (1996), has 

generalized the basic model of irreversible investment by including the effect of 

divestment (put) options. In the generalized case, the comparative effect of uncertainty on 

investment becomes ambiguous, and depends on the interactions of the firm’s call and put 

options.3 

                                                 
1 The effect of covariance is manifested, e.g., in the capital asset pricing model (CAPM). The effect of 
increased uncertainty (risk), measured as the covariance of the returns of an investment project with respect to 
market returns, would reduce the incentive to invest, due to an increase in the required rate of return on 
investment. 
2 In general, a convex form of the MRPC is a result of Jensen’s inequality, which implies that a mean 
preserving spread in the distribution of a shock facing the firm will increase the expected return on 
investment. 
3 However, a number of recent empirical studies have argued in favor of the basic model of irreversible 
investment, and hence, emphasizing the role of the firm’s call options compared to the associated put options, 
due to factors such as capital specificity and “lemons problems” (Akerlof, 1970). 
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Economic theory defines the firm’s production as a function of capital and labor. 

The above-presented models, however, focus on investment in capital and make the 

assumption that labor is flexible. In the models of Hartman (1972) and Abel (1983) it is 

the flexibility of labor relative to capital that produces a convex shape of the MRPC.4 

Hartman (1976) emphasizes the importance of the assumptions regarding the nature of 

flexibility of factor inputs. For instance, assuming that the firm is forced to choose both 

of its inputs (capital and labor) before uncertainty is resolved will in fact reduce the 

demand for both factors. Hence, depending on the chosen assumptions a wide range of 

theoretically supportable outcomes are possible, and it is, a priori, difficult to make 

predictions about the relationship between uncertainty and the demand for the firm’s 

input factors. 

Empirical evidence regarding investment under uncertainty has been documented 

by Leahy and Whited (1996). Utilizing a measure of uncertainty based on stock returns, 

the results revealed that an increase in uncertainty decreases firm investment, primarily 

through its effect on Tobin’s Q. Furthermore, the results revealed that a CAPM-based risk 

measure was not significantly related to firm investment. Bo and Sterken (2000) 

conducted a study that involved specification of a threshold value of profits that 

theoretically should trigger firm investment. The results revealed that, on average, firms 

were concerned with the option values of the investment opportunities when making 

investment decisions, i.e., firms tended to wait until actual profits reached threshold 

levels. Henley et al. (2000) found that aggregate uncertainty significantly reduced firm 

investment, whereas idiosyncratic uncertainty was found to increase investment. In 

addition, the results revealed that the effect of uncertainty was larger in magnitude for 

diversified firms as compared to focused firms. Bloom et al. (2001) documented that 

firms’ response of investment to demand increases was significantly lower when 

uncertainty was high. Finally, Bulan (2001) found evidence supporting models of 

irreversible investment, in that greater uncertainty significantly reduced firm investment. 

Furthermore, the results showed that competitive firms were less responsive to 

idiosyncratic uncertainty compared to less competitive firms, and that large firms 

exhibited greater negative sensitivity to uncertainty compared to small firms.5 

                                                 
4 Characterizing capital as quasi-fixed, in the sense that it must be chosen before uncertainty is resolved, and 
treating labor as flexible is not a flawless assumption. In the short-term, employment decisions of the firm are 
affected by various factors, such as adjustment costs related to hiring and firing, firm-specific investment in 
labor, labor unions and labor intensity, which are related to the elasticity of labor costs (Oi, 1962). 
5 Competition interactions have been examined in theoretical work by, e.g., Grenadier (1999), who shows 
that the value of the option to delay investment is decreasing in the level of market competition. 
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Empirical work has found that the determinants of labor demand consist of factor 

prices, demand shocks, and lagged employment (see e.g. Nickell, 1984, Bentolila and 

Saint-Paul, 1992, Konings and Roodhooft, 1997, and Addison and Teixeira, 2001). This 

strand of research has not, however, rigorously analyzed the effect of uncertainty on labor 

demand. Capital-labor substitution has been examined in empirical work by Ghosal 

(1991) and Green et al. (2001). Ghosal (1991) found on an industry level a significant 

negative relationship between demand uncertainty and the capital to labor ratio. On the 

contrary, Green et al. (2001) found a significant positive relationship between demand 

uncertainty and the capital to labor ratio. 

This paper provides empirical evidence regarding factor demand under uncertainty, 

utilizing Finnish panel data covering the time period 1987 – 2000. The paper contributes 

to existing empirical research by extending the analysis to a dual factor framework. Total 

firm uncertainty is measured on a stock return basis, and decomposed into systematic and 

idiosyncratic components. The main finding of the paper is that idiosyncratic uncertainty 

significantly reduces both investment and labor demand. Interestingly, idiosyncratic 

uncertainty seems to depress investment concurrently, whereas the negative effect on 

labor demand appears with a one-year lag, which suggests that labor adjustment is slower 

than capital investment decisions. The documented effects are present after controlling 

for endogeneity, dynamic adjustment, and common determinants for both investment and 

labor demand. In contrast to expectations, total and systematic uncertainty are not found 

to be important factors driving investment, and only marginally important in the case of 

labor demand (systematic uncertainty). The results provide support that the depressing 

effect of idiosyncratic uncertainty on investment is stronger for small firms in comparison 

to large firms. Furthermore, some evidence is found of differential effects of uncertainty 

on labor demand conditional on firm characteristics. Most importantly, the depressing 

effect of lagged idiosyncratic uncertainty on labor demand found in the paper tends to be 

stronger for diversified firms compared with focused firms. 

The remainder of the paper is organized as follows. Section II describes the 

research design, section III presents the empirical results, and finally, section IV provides 

a summary and conclusions. 
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II. Research Design 

A. Measuring Uncertainty 

In line with existing empirical work, this paper utilizes the volatility of the firm’s 

stock returns as a proxy variable for future uncertainty. Bulan (2001) argues that the 

advantage of this measure is the fact that it captures the total uncertainty relevant to the 

firm in a single variable.6 Furthermore, Bloom et al. (2001) argue that the use of a stock 

return based measure of uncertainty provides a forward looking proxy for the uncertainty 

of the firm’s environment, implicitly weighted in accordance with the impact of these 

variables on profits. An important aspect to consider is the effect of financial leverage on 

stock return volatility. Christie (1982) and Schwert (1989) find support for the leverage 

hypothesis of Black (1976).7 However, Cheung and Ng (1992) and Duffie (1995) find 

that the negative relationship between stock prices and volatility is stronger for small 

firms. Hence, it seems worthwhile to control for potential effects of financial leverage on 

stock return volatility by using unlevered volatility measures adjusted by the firm’s equity 

ratio.8 However, this adjustment assumes that the firm’s debt is risk-free, which obviously 

is not an ideal assumption. The fact that the leverage effect may not be stable across 

firms, combined with the fact that difficulties arise in estimating unlevered measures of 

equity volatility, imply that it is appropriate to utilize both unlevered and levered 

measures of volatility in the analysis. 

According to models of irreversible investment, the relevant source of uncertainty 

for the firm is the total uncertainty reflecting the future evolution of the underlying state 

variables. On the other hand, CAPM-based models imply that only systematic sources of 

risk should be relevant for the capital investment decisions of firms. Thus, in this setting 

it seems motivated to decompose the total uncertainty of the firm, i.e., the volatility of 

stock returns, into systematic and idiosyncratic components. In line with Bulan (2001), 

total uncertainty of the firm is decomposed into systematic and idiosyncratic components 

by estimating the following single index-model of returns for firm i in year t: 

 

itmtititit rr ��� ��� ,          [1] 

                                                 
6 Bulan (2001) argues that all sources of uncertainty in the firm’s environment such as output price, costs, as 
well as macro-variables are reflected in the volatility of the firm’s stock returns. 
7 The leverage hypothesis, initiated by Black (1976) implies a negative relationship between equity value and 
volatility. This asymmetry is explained by the fact that an unexpected drop in the value of the firm’s equity 
increases the debt to equity ratio of the firm, and hence, increases the risk of the firm’s equity. 
8 The firm’s equity ratio is defined as the market value of equity divided by total firm value, where total firm 
value is defined as the sum of market value of equity and book value of debt. 
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where  denotes the return of firm i on day t, and where  has the same interpretation 

for the return on the market index.9 The estimated parameter  corresponds to the 

CAPM beta coefficient and, thus, in order to specify the relevant systematic risk measure 

for the firm, the estimated  coefficient is multiplied by the annualized volatility of 

market returns. As was the case with the estimated equity volatility of the firm, the 

estimated coefficients are potentially affected by financial leverage. Thus, in order to 

control for financial leverage, the estimated  coefficients are multiplied by the market 

equity ratio of the firm. In a similar manner as for the equity volatility, the analysis will 

utilize both unlevered and levered measures of systematic risk. Furthermore, the single-

index model in equation [1] implies that all idiosyncratic components of uncertainty will 

be captured by the error term � . Thus, an annual measure of idiosyncratic uncertainty 

can be expressed as: 

itr mtr

�

�

�

�

it

 

�
�

�
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,          [2] 

 

which implies that the annual measure of idiosyncratic uncertainty corresponds to the 

square root of the sum of squared residuals for firm i in year t, when the returns have been 

filtered through the single-index model in equation [1]. The aforementioned procedures 

result in the following proxy variables for future uncertainty: � , which is the 

unlevered/levered measure of total uncertainty, , corresponding to the 

unlevered/levered measure of systematic uncertainty, and � , representing a measure of 

idiosyncratic uncertainty. 

it

mtit��
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9 The market index corresponds to the Helsinki Stock Exchange (HEX) Portfolio total return index. This 
index is a value-weighted index where all companies traded on the main list of HEX are represented. 
However, the weight of any individual company is limited to 10%, thus eliminating the dominance of a few 
extremely large firms traded on HEX (e.g. Nokia). This index is, however, only available for the time period 
1991 – 2000. The market index employed during the years 1987 – 1990 corresponds to the WI-index 
calculated at the Swedish School of Economics and Business Administration. Knif (1988) argues that the WI-
index describes the Finnish market portfolio and is well suited for the estimation of beta coefficients. 
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B. Methodology and Models 

The problem at hand calls for estimating the effect of uncertainty on investment 

and labor demand, where realized values of volatility are used as proxy variables for 

expected uncertainty. The chosen research design exhibits characteristics of endogeneity, 

i.e., that the employed regressors are correlated with the error term. In this case, it seems 

appropriate to employ a generalized method of moments (GMM) estimation procedure, 

which eliminates the problem caused by endogenous regressors. Furthermore, the 

empirical phenomena under investigation can be regarded as dynamic in nature, i.e., the 

inclusion of lagged dependent variables in the empirical specifications seems motivated. 

Thus, the statistical model to be utilized is defined as: 

 

� � � ��
�

�
�����

p

k
itititktikit vxLyy

1

���� ,         [3] 

iTqt ,...,1�� , . Ni ,...,1�

 

Where  and  are individual and time specific effects,  is a vector of explanatory 

variables,  is a vector of associated polynomials in the lag operator and q is the 

maximum lag length in the model. The statistical model is the general specification of the 

dynamic panel data estimators.10 For comparative purposes, the basic analyses will also 

be conducted utilizing traditional panel data estimators, namely, ordinary least squares 

(OLS) and fixed effects (within groups) estimation. 

i� t�

�

itx

�L�

The empirical estimation is initiated by constructing benchmark specifications for 

investment and labor demand. A standard Q theory model of investment is used as a 

benchmark to control for the firm’s investment opportunities. The Q theory relates the 

rate of the firm’s investment (investment to capital ratio) to its marginal Q, i.e., the 

present value of all future marginal returns to capital. Marginal Q is in practice measured 

by Tobin’s Q, i.e., average Q (Tobin, 1969), which will be utilized in the empirical 

specifications. Further variables, which in previous studies have been found to 

successfully explain firm investment, are related to the firm’s output (e.g. Leahy and 

Whited, 1996, Henley et al., 2000, Bloom et al., 2001, and Bulan, 2001). Thus, the firm’s 

sales to capital ratio is employed as an additional control variable. Furthermore, firms’ 

investment intensities may be affected by capital structure, i.e., highly levered firms may 

                                                 
10 See Arellano and Bond (1991), Arellano and Bover (1995), and Blundell and Bond (1998) for a review of 
dynamic panel data estimators. 
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encounter problems in obtaining external financing for investment activities. Hence, 

including the firm’s debt to equity ratio controls for financial leverage. In line with 

previous empirical work, Tobin’s Q, sales to capital, and the debt to equity ratio enter into 

the specification as lagged one period. Finally, in order to control for dynamic 

adjustment, a lagged dependent variable is included. Hence, the benchmark model 

explaining the firm’s investment rate can be defined as follows: 
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Specifications of the variables are presented in Appendix A. All macroeconomic events 

specific to a given year are captured by � , whereas all unobservable variables specific to 

the individual firm are captured by the time-invariant component � . The error term is 

denoted by . Introducing the proxy variables for uncertainty discussed above extends 

the benchmark model of investment. The first extension includes the unlevered/levered 

measure of total uncertainty, � . The second extension incorporates the measures  

and , i.e., the unlevered/levered measure of systematic uncertainty and idiosyncratic 

uncertainty. Hence, under the null hypothesis, uncertainty has no effect on the firm’s 

investment intensity. 

t

i

itv

it mtit��

it�
�

The benchmark model for labor demand is constructed on the basis of previous 

empirical work examining labor adjustment (e.g. Nickell, 1984, Bentolila and Saint-Paul, 

1992, Konings and Roodhooft, 1997, and Addison and Teixeira, 2001). These types of 

models explain labor demand on the basis of factor prices, demand shocks, and lagged 

employment. The benchmark model of labor demand utilized in the current paper is 

specified as follows: 

 

itititit
it

tiit DSK
L
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� 4321,1 .         [5] 

 

This specification implies that the desired employment, L of firm i in period t (labor 

demand) is dependent on lagged employment, unit costs of labor and capital, and demand 

shocks. Employment is measured as the logarithm of labor. The unit cost of labor is 

obtained by dividing total wages by total employment, whereas the unit cost of capital is 

approximated by the logarithm of the capital stock, K. The demand shock is measured as 

the logarithmic change in sales. The unit cost of labor and capital, and the demand shock 
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enter into the specification as the values of the current period, which is in line with 

existing empirical work. The coefficients �  and �  have the same definitions as in the 

benchmark investment model. In a similar manner as for investment, the labor demand 

model is extended to incorporate the effects of uncertainty, i.e., by initially including a 

measure of total uncertainty, and secondly, by including measures of systematic and 

idiosyncratic uncertainty. Thus, in line with the firm’s investment intensity, the null 

hypothesis states that uncertainty has no effect on the firm’s desired level of employment. 

t i

 

C. Sample Splits 

So far it has been assumed that factor demand under uncertainty is unaffected by 

characteristics such as firm size, labor intensity, and managerial risk aversion. Ghosal and 

Loungani (2000) present two explanations positing differential impacts of uncertainty on 

investment depending on firm size. The first explanation is based on the notion of sunk 

costs, i.e., it is assumed that sunk costs are significantly smaller for small firms in 

comparison with large firms. Hence, firm size can be regarded as a proxy for 

irreversibility of investments, which in turn would imply a stronger negative relationship 

between investment and uncertainty for large firms. Secondly, firm size can be regarded 

as a proxy for capital market access. Greenwald and Stiglitz (1990) argue that increased 

uncertainty about future profitability increase the risk of bankruptcy, and hence, imply 

that firms may lower investment due to external financing constraints. Furthermore, it is 

plausible to assume that smaller firms may be constrained from external financing in a 

higher degree than large firms (Gertler and Gilchrist, 1994). Hence, this would imply that 

the negative relationship of uncertainty on investment would be stronger for small firms. 

Ghosal and Loungani (2000) found support for the prediction that the effect of 

uncertainty on investment is stronger for small firms in comparison with large firms. 

Furthermore, with regard to uncertainty effects and the demand for labor, one might 

suspect that the elasticity of labor demand is influenced by firm size. Hence, according to 

Bulan (2001), I divide the sample firms into small and large firms by calculating the 

average real sales of the firm, and then divide the sample at the median average firm size. 

The null hypothesis regarding the uncertainty effects on the firm’s investment intensity 

and desired level of employment assumes that firm size is irrelevant. 

Another factor, which might influence the relationship between uncertainty and 

factor demand, is labor intensity. One implication of the convex return theories is found 

in the work of Abel (1983), i.e., the notion that higher labor to capital ratios should 

reduce the negative impact of uncertainty on investment. This effect is explained by the 
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fact that the higher the labor’s share in the firm, the greater is the convexity in returns 

induced by varying the firm’s labor input.11 On the other hand, one might argue that firms 

with high labor intensity (high labor to capital ratios) have less elastic labor demand in 

the short-term compared to firms with low labor intensity. Hence, one could expect to 

find a differential effect of uncertainty on the demand for labor between firms with high 

and low labor intensities. Thus, I split the sample into high and low labor intensive firms 

by calculating the firm’s average labor to capital ratio, and divide the sample at the 

median average labor to capital ratio. Under the null hypothesis, factor demand under 

uncertainty is similar in firms with high and low labor intensity. 

A further consideration relevant to the analysis of factor demand under uncertainty 

relates to managerial risk aversion. Theoretical work has shown that, under uncertainty, 

firms with greater risk aversion will tend to have lower output and inputs (see e.g. 

Hartman, 1976, and Appelbaum and Katz, 1986). The choice between focus or 

diversification of the firm’s business operations has been a long debate in the economic 

literature.12 One of the several theories trying to explain the choice of diversification 

relates to managerial risk aversion (Amihud and Lev, 1981). More specifically, the choice 

of diversification might reveal important information regarding the firm’s attitude against 

uncertainty, and hence, one can argue that diversification tends to be a proxy for the 

degree of risk aversion. Hence, I choose to examine whether the uncertainty effects are 

different between diversified and focused firms.13 

Managerial risk aversion may also be related to managerial compensation. Stock 

option compensation is one of the most rapidly growing forms of executive remuneration. 

Since the seminal work of Jensen and Meckling (1976) it is recognized that a reduction in 

agency conflicts between managers and shareholders can be achieved by tying managerial 

wealth to firm value. Furthermore, compensation in the form of stock options is 

motivated by the fact that they are expected to provide incentives to increase risk and, 

thus, bring managers’ risk preferences closer to that of a representative investor. Hence, 

                                                 
11 However, in contrast to the predictions of the convex return theories, Leahy and Whited (1996) found that 
the effect of uncertainty on investment was more negative for firms with high labor to capital ratios, 
compared to firms with low labor to capital ratios. 
12 In general, empirical work has shown that diversification destroys value and results in the well-known 
diversification discount (see e.g. Lang and Stulz, 1994, Comment and Jarrell, 1995, and Berger and Ofek, 
1995). 
13 Firm-year observations are categorized as diversified or focused by analyzing the concentration of annual 
sales. The employed accounting data provided by the Research Institute of the Finnish Economy (ETLA) 
specifies the firm’s industry as the area where a minimum of 60% of sales is generated; otherwise the firm is 
categorized as multi-business. In this context, the firm is categorized as focused if at least 50% of its annual 
observations generate a minimum of 60% of sales in a single segment. 
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this would imply that firms with stock option compensation might be characterized as 

less risk-averse than comparable firms without stock option compensation. 

More recently, however, it has been recognized that the value which managers 

place on equity-linked compensation can be quite different from their market value (see 

e.g. Lambert et al., 1991, Carpenter, 1998, and Meulbroek, 2001). This effect stems from 

the fact that undiversified managers are exposed to the full risk exposure of the firm, but 

are compensated only for the systematic risk component of the exposure through the 

stock’s expected return.14 Hence, if one assumes that equity-linked (stock option) 

compensation exposes the manager’s wealth to idiosyncratic risk, then this might imply 

that the manager will require a higher rate of return on firm investment than what is 

dictated by capital markets. The result is that managers might reject profitable investment 

opportunities that would increase the risk of the firm, and thus, greater idiosyncratic 

uncertainty would tend to lower investment.15 Hence, in order to investigate whether 

investment under uncertainty (especially regarding idiosyncratic uncertainty) is 

conditional on the degree of risk aversion caused by equity-linked compensation, I divide 

the sample into firms with high and low stock option intensities.16 More specifically, the 

firm is classified as a firm with high stock option intensity if at least 50% of its annual 

observations have one or more stock option grant (tranche) outstanding. 

 

D. Data Sources and Sample Selection  

The employed data in the current paper consists of firm-level panel data collected 

by the Research Institute of the Finnish Economy (ETLA). The utilized data corresponds 

to the ETLA 2001-file for Finnish publicly traded firms on the main list of HEX. The 

total sample covers the time period 1987 – 2000. The minimum requirement is set at three 

annual observations, i.e., the panel is unbalanced. The stock return data is obtained from 

two sources. For firm-years on the main list of HEX, data is obtained from the database 

of the Swedish School of Economics and Business Administration, and if firms have prior 

listings on the other lists of HEX, the stock return data is obtained from DataStream. The 

data sources are compatible, both consisting of firm total stock returns. A minimum 

requirement of 60 daily stock returns is chosen as the restriction for inclusion of annual 

                                                 
14 Himmelberg et al. (2001) investigated the cost of capital in a model with an agency conflict between inside 
managers and outside shareholders. They argue that a tradeoff between risk and incentives may distort 
insiders’ incentives to invest in risky projects, due to the fact that the insider’s cost of capital includes an 
additional premium for holding idiosyncratic risk. 
15 Bulan (2001) uses this line of argumentation. 
16 A more powerful examination would be to include the degree of managerial stock ownership in addition to 
stock option compensation. 
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firm observations. Data regarding stock option compensation is obtained from Alexander 

Corporate Finance Oy. 

Banks and insurance companies are excluded from the sample. In order to control 

for mergers and large restructurings, observations with an absolute change in book value 

of assets exceeding 30% are excluded from the sample. All uncertainty measures are 

estimated according to firm accounting periods. Furthermore, an accounting period range 

of 10 to 14 months is set as a restriction for valid annual firm observations. The 

aforementioned restrictions result in a sample of 57 firms, with a total of 451 annual 

observations. 

 

III. Empirical Results 

A. Descriptive Statistics 

Table I presents sample characteristics. Panel A presents summary statistics for the 

full sample consisting of 451 annual observations. Panels B – E present corresponding 

information for the sub-samples, i.e., divided according to firm size, labor intensity, 

diversification, and compensation. 

 
[Insert Table I here] 

 

Inspection of panel A reveals that the mean value for the firm’s investment to capital ratio 

is 0.211. The values describing the proxy variables for uncertainty show that the mean 

values for unlevered and levered total uncertainty are 0.176 and 0.405, respectively. The 

values for systematic uncertainty are lower, with mean values for unlevered and levered 

systematic uncertainty of 0.052 and 0.114, respectively. The mean value for idiosyncratic 

uncertainty is 0.373. Panel B reveals expected characteristics of the sample, i.e., large 

firms tend to invest less and have lower values of Tobin’s Q, compared to small firms. 

Furthermore, large firms tend to be less volatile than small firms, based on the measure of 

total uncertainty. Moreover, large firms exhibit a higher degree of systematic uncertainty 

and lower levels of idiosyncratic uncertainty, compared to small firms. 

Panels C – E provide additional interesting information regarding firm 

characteristics. The firm’s investment intensity is rather stable between the various sub-

samples, except for labor intensity, where labor-intensive firms have a mean investment 

to capital ratio of 0.241 compared to 0.183 for less labor-intensive firms. Furthermore, in 

line with expectations, focused firms and firms with a higher degree of stock option 
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compensation tend to better performing than diversified firms and firms with lower levels 

of stock option compensation, based on the measure of Tobin’s Q. Moreover, labor 

intensive firms and firms with a high degree of stock option compensation tend to be 

more volatile based on the measure of total uncertainty (unlevered), compared to less 

labor intensive firms and firms with a low degree of stock option compensation. Finally, 

in contrast to expectations, the measure of total uncertainty (unlevered) is marginally 

higher for diversified than focused firms. 

 

B. Estimation Results 

Table II initiates the statistical analysis by examining the effect of uncertainty on 

investment. The table reports estimation results for standard OLS, fixed effects, and 

GMM.17 In addition to the benchmark estimation results (excluding variables measuring 

uncertainty), the table is divided into panels A – D, where panels A – B report estimation 

results including the measures for unlevered and levered total uncertainty, respectively. 

Panels C – D report estimation results including measures for unlevered and levered 

systematic uncertainty, respectively. Transformation, taking lags, and instrumentation 

reduce the original (unbalanced) sample of 451 annual observations to 358 (OLS and 

fixed effects), and 305 (GMM) observations. 

 
[Insert Table II here] 

 

The chosen GMM estimation procedure allows all lagged values of regressors dated t-s 

for s 2 to be used as valid instruments. However, using the whole history of the series as 

instruments has often been found to be problematic in small samples, and may result in 

over-fitting biases (Doornik et al., 2001). Initially, commonly utilized instrument lag 

lengths of 2 – 4 and 2 – 5 were examined. However, based on the Sargan test of 

overidentifying restrictions, these particular instrument sets could be rejected on 

conventional significance levels.18 However, an instrument lag length of 2 – 6 was found 

to be suitable throughout the specifications, and hence, the instrument set in all GMM 

specifications consists of the second lagged level up to a maximum of the sixth lagged 

level of all right-hand side (RHS) variables. 

�

                                                 
17 The estimations conducted with standard OLS and fixed effects serve the purpose of being descriptive 
regressions and robustness checks for the main estimation results conducted with GMM. 
18 See table II for a description of the diagnostic tests. 
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Inspection of the benchmark estimation results reveals that all coefficients for the 

control variables display expected signs, with lagged investment, sales to capital, and 

Tobin’s Q exhibiting a positive relationship with the firm’s investment intensity, and with 

leverage showing a negative influence on investment. All estimators including OLS, 

fixed effects, and GMM seem to agree on the signs of the coefficients, however, with 

slightly different coefficient estimates and significance levels. Inspection of the 

diagnostic tests reveals that the chosen models perform well, in all specifications the 

Wald test statistic (joint) shows that the null hypothesis, i.e., that the independent 

variables have no effect on the dependent variable, is safely rejected. 

This is also the case for the Wald test statistic regarding the chosen dummy variables, 

where likewise, the null hypothesis of no association is safely rejected. Furthermore, the 

Sargan test of instrument validity cannot reject the null hypothesis, namely, that the 

chosen GMM instrument set is valid and that the models are correctly specified. Finally, 

the AR (2) test for second order autocorrelation shows that the null hypothesis of lacking 

second order autocorrelation cannot be rejected in any of the GMM specifications.19  

Turning to panels A – B of table II, one can notice that all coefficient estimates for 

total uncertainty, unlevered and levered, are negative. However, the only coefficient that 

exhibits significance on conventional levels appears for levered total uncertainty in the 

OLS specification.20 In general, the results suggest that total uncertainty facing the firm 

has no impact on investment intensity. Panels C – D provide estimation results for the 

decomposed uncertainty measures, i.e., unlevered/levered systematic and idiosyncratic 

uncertainty. Inspection of the parameter estimates for systematic uncertainty reveals that 

all coefficients are positive, however, not significant on conventional levels. The positive 

coefficient estimates for systematic uncertainty is interesting in light of, e.g., the CAPM, 

which predicts that an increase in systematic risk would be associated with decreased 

investment activity, due to an increase in the required rate of return on investment. On the 

contrary, all coefficient estimates for idiosyncratic uncertainty are negative and 

significant at the 5% level in the OLS and GMM specifications, and at the 10% level in 

the fixed effects specifications. Hence, it appears as if idiosyncratic, not systematic 

uncertainty, is a relevant force driving firms’ investment intensity. 

                                                 
19 The lack of second order autocorrelation in the residuals is essential for the GMM-estimator to be 
consistent (Doornik et al., 2001). 
20 It should be noticed that the variables measuring uncertainty are included only as the current value in the 
specifications. Additionally, all specifications were estimated with both current and lagged values of the 
uncertainty measures. However, none of the lagged uncertainty variables were found to be statistically 
significant on conventional levels. Hence, in this setting, the specifications include only current values 
measuring uncertainty. 
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Table III presents estimation results regarding the effect of uncertainty on labor 

demand. The table reports similar estimation results as table II, i.e., standard OLS, fixed 

effects, and GMM. In this setting the chosen GMM instrument set consists of lags 2 – 5 

of all RHS variables. 

 
[Insert Table III here] 

 

Inspection of the benchmark specifications reveals that all control variables exhibit 

expected signs and are highly significant. Once again, all estimators (OLS, fixed effects, 

and GMM) agree on the signs of the estimated coefficients. Furthermore, in all 

specifications the Wald test statistic (joint) shows that the null hypothesis, i.e., that the 

independent variables have no effect on the dependent variable, is rejected. This is also 

the case for the Wald test statistic regarding the dummy variables, where the null 

hypothesis of no association is also rejected. Furthermore, the Sargan test of instrument 

validity cannot reject the null hypothesis that the chosen GMM instrument set is valid and 

that the models are correctly specified. Finally, the AR (2) test for second order 

autocorrelation shows that the null hypothesis of lacking second order autocorrelation 

cannot be rejected in any of the GMM specifications. 

Panels A – D report estimation results of the specifications including variables 

measuring uncertainty. In contrast to the investment specifications, lagged values of the 

uncertainty variables were found to be significant in a number of cases, and hence, the 

uncertainty variables enter at current values and lagged one period. Panels A – B report 

estimation results for total unlevered and levered uncertainty, respectively. Current total 

uncertainty (unlevered and levered) seems to have a negative influence on labor demand; 

however, the coefficients are not statistically significant on conventional levels. The case 

is less clear for lagged values of total uncertainty, where the unlevered measures display 

positive coefficients, whereas the levered measures show negative coefficients. The only 

significant effects appear for lagged values of total uncertainty (levered) in the OLS 

specification (10%), and in the fixed effects specification (5%). As was the case for 

investment, the results suggest that total uncertainty facing the firm does not have a 

strong effect on the firm’s desired level of employment. 

Panels C – D of table III report estimation results for the specifications including 

variables measuring systematic and idiosyncratic uncertainty. Inspection of the parameter 

estimates for systematic uncertainty reveals that all estimates for current unlevered and 

levered systematic are negative, although not statistically significant. On the contrary, 
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lagged values of unlevered and levered systematic uncertainty display positive 

coefficients, and exhibit significance at the 5% level in the OLS and fixed effects 

specifications for unlevered systematic uncertainty, and at the 5% level in the fixed 

effects specification for levered systematic uncertainty. Furthermore, the GMM estimate 

of unlevered systematic uncertainty (lagged) is significant at the 10% level. The 

parameter estimates for idiosyncratic uncertainty are more homogenous, with all 

parameter estimates, both current and lagged, displaying a negative influence on labor 

demand. In this case, the estimates for current values of idiosyncratic uncertainty are 

insignificant throughout the specifications. However, the coefficient estimates for lagged 

idiosyncratic uncertainty are all significant at a maximum of 5%. 

Summarizing, the analysis provides some support for a positive effect of systematic 

uncertainty (lagged) on labor demand. More importantly, the results suggest that 

idiosyncratic uncertainty is an important determinant for firm labor demand, however, 

with the effect appearing with a one-year lag. In general, when comparing the estimation 

results for investment and labor demand, one can notice similarities in the sense that 

idiosyncratic uncertainty tends to have a depressing effect on the demand for both factors. 

However, the effect of idiosyncratic uncertainty seems to influence investment in the 

current period, whereas a one-year lag is present in the case of labor demand. 

 

C. Sub-sample Analysis 

Results regarding differential impacts of total uncertainty on investment based on 

sample splits for firm size, labor intensity, diversification, and compensation are shown in 

table IV. Due to the relatively small sample size, as an alternative to sub-sample 

regressions, I perform full-sample regressions that allow the coefficients measuring 

uncertainty to vary across sub-samples by interacting these variables with a dummy that 

takes the value of one if the firm is classified as large, labor intensive, focused, or high 

option intensive, and zero otherwise. 

 
[Insert Table IV here] 

 

This procedure allows the examination whether the uncertainty effects are different across 

the various sub-samples. For convenience, the interaction effects will be estimated solely 

by GMM (32 regressions), which mitigates problems caused by endogeneity that OLS or 

fixed effects regressions are unable to control for. Inspection of table IV reveals that none 
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of the interactions are significant in models [II] – [V] in panel A (unlevered total 

uncertainty) or panel B (levered total uncertainty). 

Although the interaction terms do not show significance on conventional levels, 

there are some significant coefficients of total uncertainty in the base-groups. The 

coefficient for unlevered total uncertainty of low labor-intensive firms is -0.205 

(significant at the 10% level), whereas the interaction term (difference in slopes) for high 

labor-intensive firms is 0.195 (t-value of 1.54). This observation would, in general, tend 

to support predictions of, e.g., Abel (1983), that higher labor to capital ratios reduce the 

negative impact of uncertainty on investment. Furthermore, the coefficient of levered 

total uncertainty for small firms is -0.178 (significant at the 5% level), whereas the 

interaction term for large firms is 0.107 (t-value of 1.41). This observation would tend to 

corroborate the result of Ghosal and Loungani (2000), who found that the negative effect 

of uncertainty was stronger for small firms compared to large firms. Finally, the 

coefficient of levered total uncertainty for firms with low stock option intensity is -0.153 

(significant at the 5% level), and the interaction term for high stock option intensive firms 

is 0.083 (t-value of 1.13). This observation might be interpreted as the fact that firms with 

a higher degree of equity-linked compensation (lower degree of risk aversion) are 

affected less negatively by uncertainty with respect to their investment intensity. 

Table V reports estimation results for differential impacts of systematic and 

idiosyncratic uncertainty between sub-samples. 

 
[Insert Table V here] 

 

Inspection of the interaction terms reveals that the effect of idiosyncratic uncertainty on 

investment seems to be stronger for small firms. The interaction terms in panels A – B 

are, however, significant only at the 10% level. Hence, this observation tends to support 

the finding of Ghosal and Loungani (2000), namely that the negative effect of uncertainty 

on investment is stronger for small firms compared to large firms. 

Another interesting observation is the fact that the interaction terms for 

idiosyncratic uncertainty in the case of compensation are positive for firms with a higher 

degree of stock option compensation. These interaction terms are not, however, 

statistically significant. If one makes the assumption that higher equity-linked 

compensation (in this case stock option compensation) exposes the manager’s wealth to 

idiosyncratic risk, which the manager is not compensated for, then one assumes that 

idiosyncratic risk should have a more depressing impact on investment in firms with a 
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higher degree of equity-linked (stock option) compensation. Hence, the obtained results 

do not seem to support this line of reasoning. 

Table VI shows the differential impacts of total uncertainty on labor demand across 

the various sub-samples. 

 
[Insert Table VI here] 

 

Inspection of the table reveals a number of significant interaction terms. The effect of 

current total uncertainty (unlevered) on labor demand seems to be positive for diversified 

firms (base-group coefficient 0.276, significant at the 10% level), whereas the 

corresponding interaction term for focused firms is -0.483, significant at the 5% level. 

This result suggests that current uncertainty shocks, de facto, increase the demand for 

labor in diversified firms, whereas the opposite holds true in focused firms. Furthermore, 

current total uncertainty (levered) displays a positive base-group coefficient for firms 

with low stock option intensity (0.084, however, not statistically significant), whereas the 

corresponding interaction term is negative for firms with high stock option intensity (-

0.204, significant at the 5% level). Moreover, lagged total uncertainty (unlevered) tends 

to have a negative effect on labor demand in diversified firms (base-group coefficient -

0.234, however, not statistically significant). The corresponding interaction term for 

focused firms is 0.294, significant at the 10% level. The effect of lagged total uncertainty 

(levered) on labor demand is negative in the case of diversified firms, with a base-group 

coefficient of -0.272, significant at the 1% level, whereas the interaction term for focused 

firms is 0.237 (significant at the 5% level). Finally, lagged total uncertainty (levered) has 

a negative effect on labor demand in firms with low stock option intensity (base-group 

coefficient -0.236, significant at the 5% level), with a corresponding interaction term for 

firms with high stock option intensity of 0.241, which is significant at the 5% level. 

In summary, the results suggest that there tends to exist some significant 

differences regarding the effect of total uncertainty (current and lagged) on labor demand 

between the various sub-samples. Moreover, focused firms and firms with a high degree 

of equity-linked (stock option) compensation on the one hand, and diversified firms and 

firms with a low degree of equity-linked (stock option) compensation, one the other hand, 

seem to be rather similar regarding the process of labor adjustment. 
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Table VII reports estimation results of differential effects of systematic and 

idiosyncratic uncertainty on labor demand conditional on firm characteristics.21 

Inspection of panel A in table VII (unlevered systematic uncertainty and idiosyncratic 

uncertainty) reveals that the interaction term for firms with high stock option intensity is 

negative and significant at the 5% level in the case of idiosyncratic uncertainty (current). 

 
[Insert Table VII here] 

 

Thus, the interpretation is that firms with a higher degree of equity-linked (stock option) 

compensation respond to current increases in idiosyncratic uncertainty by lowering the 

desired level of employment in a larger magnitude than firms with lower levels of equity-

linked (stock option) compensation. Moreover, the interaction term for focused firms 

regarding the effect of lagged idiosyncratic uncertainty is positive and significant at the 

5% level. In a similar manner as for total uncertainty, the results suggest that the negative 

effect of idiosyncratic uncertainty (lagged) on labor demand is stronger in diversified 

firms compared to focused firms. 

Finally, Panel B of table VII (levered systematic uncertainty and idiosyncratic 

uncertainty) reveals a similar picture as panel A. The results suggest that there are no 

significant differences between the unlevered and levered measures of systematic 

uncertainty. Obviously, the results regarding differential impacts of idiosyncratic 

uncertainty on labor demand are almost identical as the corresponding results reported in 

panel A of table VII. 

 

IV. Summary and Conclusions 

This paper has investigated the effect of uncertainty on investment and labor 

demand for Finnish firms during the time period 1987 – 2000. The paper contributes to 

existing empirical research by extending the analysis to a dual factor framework. 

Utilizing a stock return based measure of uncertainty decomposed into systematic and 

idiosyncratic components, the results reveal that idiosyncratic uncertainty significantly 

reduces both investment and labor demand. 

 

                                                 
21 The GMM instrument set in table VII consists of the second lagged level up to a maximum of the fourth 
lagged in the models including interaction terms. Utilization of the instrument set (2 – 5) resulted in failure of 
matrix inversion in a number of cases, and hence, a shorter lag length (2 – 4) was chosen in the models 
including interaction terms. 
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However, the effect of idiosyncratic uncertainty seems to influence investment 

concurrently, whereas the negative effect on labor demand appears with a one-year lag. 

These effects are present after controlling for endogeneity, dynamic adjustment, and 

common determinants for both investment and labor demand. Hence, the results suggest 

that firm investment responds more rapidly than labor demand to idiosyncratic shocks. 

Such a result is logical if one assumes that the process of labor adjustment is slower than 

capital investment decisions. Furthermore, the results revealed some support of the fact 

that lagged systematic uncertainty increases the demand for labor. However, this finding 

is rather inconclusive in relation to the strong impact of idiosyncratic uncertainty. 

On theoretical grounds, it is interesting to notice that the empirical analyses in the 

paper do not find evidence for total or systematic uncertainty as determinants of firm 

investment. According to models of irreversible investment, the relevant source of 

uncertainty for the firm is the total uncertainty reflecting the evolution of the underlying 

state variables. On the other hand, CAPM-based models imply that only systematic 

sources of uncertainty should be relevant for firms’ capital investment decisions. The 

finding that idiosyncratic uncertainty tends to reduce firm investment is interesting both 

from a theoretical and empirical perspective. The results of Henley et al. (2000) revealed 

that idiosyncratic uncertainty tends to increase firm investment. This result was explained 

based on two propositions, namely, the Hartman-Abel effect, and alternatively, on the 

basis of a dominating put option effect to resell capital in the future.22 On the other hand, 

Bulan (2001) found that idiosyncratic uncertainty depresses firm investment, which thus, 

corroborates the results in the current paper. 

The analysis in the paper revealed some support for the fact that the depressing 

effect of idiosyncratic uncertainty on investment is stronger for small firms in comparison 

to large firms. This finding supports the results of Ghosal and Loungani (2000), but 

contradicts the results of Bulan (2001). One explanation for this observation is that 

increased uncertainty would tend to constrain small firms from external financing in a 

higher degree than large firms, and hence, uncertainty may have a larger negative impact 

on investment in small firms. In the case of labor demand, some evidence is found of 

differential effects of uncertainty conditional on firm characteristics. 

 

 

                                                 
22 Henley et al. (2000) argue that a dominating put option effect in the case of idiosyncratic uncertainty is 
consistent with the suggestion that increased idiosyncratic uncertainty does not depress the resale value of 
capital, whereas increased aggregate uncertainty does. 
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Most importantly, the depressing effect of lagged idiosyncratic uncertainty on labor 

demand found in the paper tends to be stronger for diversified firms compared with 

focused firms. Theoretically, under uncertainty, firms with greater risk aversion will tend 

to have lower outputs and inputs (Hartman, 1976, and Appelbaum and Katz, 1986). Thus, 

the result is plausible if one makes the assumption that diversification is a proxy for the 

degree of managerial risk aversion. 

In conclusion, the paper provides new evidence and support to the concept that 

factor demand under uncertainty should not solely be examined from a single factor 

perspective. Furthermore, the finding that idiosyncratic uncertainty is an important factor 

driving both investment and the demand for labor is interesting, and warrants further 

research in the area. 
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Appendix A 

This section describes the calculation and specifications of the variables. Stock 

return data is obtained from the Swedish School of Economics and Business 

Administration and DataStream. Firm accounting data is obtained from the Research 

Institute of the Finnish Economy (ETLA) 2001-file for Finnish publicly traded firms on 

the main list of HEX. All variables are measured in nominal terms, except where noted. 

In the following description, the subscript i is dropped for convenience. 

 

A. Uncertainty Measures 

Total uncertainty: �  is calculated as the standard deviation of daily stock returns during 

the firm’s accounting period. The stock returns are total firm stock returns. The standard 

deviation is annualized by multiplying the standard deviation of daily stock returns by 

t

250 . A minimum of 60 daily stock returns is required in order to calculate the 

annualized standard deviation. Total uncertainty is unlevered by multiplying the 

annualized standard deviation by the firm’s market equity ratio, defined as the ratio of 

market value of equity divided by total firm value, where total firm value is the sum of 

market value of equity and book value of total debt. 

 

Systematic uncertainty:  is calculated as the firm’s CAPM beta coefficient 

multiplied with the annualized standard deviation of market returns. The firm’s CAPM 

beta coefficient is calculated year-to-year by estimating a market-model based on daily 

stock returns. The measure of systematic uncertainty is unlevered by multiplying the 

CAPM beta coefficient with the firm’s market equity ratio. 

mtt��

 

Idiosyncratic uncertainty:  is calculated as the square root of the sum of squared 

residuals, when the firm’s daily stock returns have been filtered through a year-to-year 

market-model. 

t��
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B. Firm Variables 

Investment:  is reported gross investment in fixed assets during the firm’s accounting 

period. 

tI

 

Sales:  is reported total sales during the firm’s accounting period. In order to classify 

firms according to size, the (average) real sales of the firm have been estimated by 

deflating annual sales by a producer price index (Kansantalouden tilinpito, sarja: 

Teollisuuden tuottajahintaindeksi, 1995 = 100). 

tY

 

Capital:  is specified as the fixed assets of the firm (book value of gross plant, 

property, and equipment). 

tK

 

Tobin’s Q:  is calculated as the sum of market value of equity and book value of total 

debt, divided by the total book value of assets of the firm. 

tQ

 

Market value of equity:  is specified as the total market capitalization of the firm. This 

data is obtained from KOP Pörssiyhtiöt manuals and Kauppalehti databases. 

tE

 

Total debt:  is specified as the book value of short- and long-term debt. tD

 

Labor:  corresponds to average number of employees during the firm’s accounting 

period.  

tL

 

Wages: W  is specified as total labor costs during the firm’s accounting period. t

 

 

 25



 
 
 
 
 

Table I 
Sample Characteristics 

The sample covers the time period 1987 – 2000, and consists of 57 Finnish firms. Labor stock is defined in physical units, whereas the capital stock is specified in monetary units 
(mFIM). See Appendix A for a description of the utilized variables. Panel A presents the full sample. Panel B divides the sample according to firm size, where small and large firms 
have below and above sample median average real sales, respectively. Panel C divides the sample firms according to labor intensity, where firms are classified as high labor intensive if 
its average labor to capital ratio exceeds the median average labor to capital ratio. Panel D divides the sample according to diversification. Firms are categorized as focused if at least 
50% of its annual observations generate a minimum of 60% of sales in a single business segment. Panel E divides the sample according to compensation structure, where firms are 
categorized as having high stock option intensity if at least 50% of its annual observations have one or more stock option grant (tranche) outstanding. 
 

Variable Mean Median Std. Dev. 1st Quart. 3rd Quart. Minimum Maximum Mean Median Std. Dev. 1st Quart. 3rd Quart. Minimum Maximum

Panel A. Full sample (451 observations)
Investment to capital 0.211 0.190 0.130 0.117 0.280 0.004 0.685
Sales to capital 2.760 2.157 2.113 1.553 3.144 0.503 13.946
Tobin's Q 1.219 1.035 0.611 0.903 1.281 0.675 8.201
Leverage 1.818 1.339 2.202 0.882 2.025 0.188 33.000
Capital 3 544 1 406 8 098 547 3 926 23 97 400
Labor 6 643 3 969 7 439 1 418 9 569 219 41 800
Wages to labor 0.185 0.182 0.049 0.147 0.219 0.070 0.342
Sales growth 0.076 0.068 0.135 0.006 0.149 -0.389 0.851
Total uncertainty (unlevered) 0.176 0.155 0.098 0.106 0.233 0.022 0.711
Total uncertainty (levered) 0.405 0.372 0.153 0.305 0.457 0.151 1.131
Systematic uncertainty (unlevered) 0.052 0.043 0.049 0.021 0.069 -0.025 0.387
Systematic uncertainty (levered) 0.114 0.102 0.076 0.062 0.157 -0.037 0.507
Idiosyncratic uncertainty 0.373 0.338 0.154 0.277 0.432 0.128 1.129
Panel B. Size

Investment to capital 0.225 0.214 0.132 0.118 0.299 0.004 0.664 0.202 0.176 0.128 0.116 0.253 0.014 0.685
Sales to capital 2.463 1.997 1.796 1.387 2.826 0.503 12.958 2.959 2.266 2.283 1.671 3.548 0.559 13.946
Tobin's Q 1.386 1.156 0.818 0.918 1.533 0.682 8.201 1.107 1.002 0.381 0.890 1.174 0.675 3.286
Leverage 1.628 1.097 2.847 0.688 1.626 0.188 33.000 1.944 1.490 1.629 1.004 2.451 0.264 16.388
Capital 681 427 732 174 950 23 4 316 5 464 3 049 10 006 1 521 5 364 297 97 400
Labor 1 664 1 270 1 444 571 2 639 219 9 930 9 981 7 932 7 958 4 313 12 686 646 41 800
Wages to labor 0.187 0.189 0.054 0.145 0.233 0.070 0.342 0.183 0.179 0.046 0.150 0.215 0.083 0.327
Sales growth 0.088 0.087 0.133 0.012 0.164 -0.248 0.581 0.068 0.066 0.136 0.001 0.143 -0.389 0.851
Total uncertainty (unlevered) 0.210 0.194 0.102 0.142 0.259 0.022 0.711 0.153 0.128 0.089 0.090 0.190 0.022 0.542
Total uncertainty (levered) 0.417 0.375 0.148 0.323 0.471 0.207 1.131 0.396 0.368 0.155 0.294 0.446 0.151 1.093
Systematic uncertainty (unlevered) 0.049 0.038 0.054 0.015 0.065 -0.025 0.387 0.054 0.046 0.045 0.024 0.071 -0.002 0.376
Systematic uncertainty (levered) 0.087 0.075 0.071 0.044 0.115 -0.037 0.428 0.133 0.118 0.074 0.083 0.183 -0.006 0.507
Idiosyncratic uncertainty 0.393 0.362 0.143 0.296 0.458 0.128 1.129 0.360 0.319 0.159 0.251 0.421 0.130 1.075

Small firms (181 observations) Large firms (270 observations)
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Table I 
Sample Characteristics (cont’d) 

 
Variable Mean Median Std. Dev. 1st Quart. 3rd Quart. Minimum Maximum Mean Median Std. Dev. 1st Quart. 3rd Quart. Minimum Maximum

Panel C. Labor intensity

Investment to capital 0.183 0.158 0.123 0.102 0.241 0.004 0.685 0.241 0.218 0.130 0.138 0.313 0.040 0.664
Sales to capital 2.256 1.776 2.146 1.195 2.331 0.503 13.946 3.294 2.646 1.945 2.050 3.959 1.182 12.958
Tobin's Q 1.084 0.978 0.368 0.875 1.156 0.675 3.286 1.363 1.132 0.766 0.974 1.445 0.703 8.201
Leverage 2.070 1.344 2.855 0.922 2.290 0.203 33.000 1.550 1.337 1.112 0.804 1.921 0.188 7.268
Capital 5 060 2 312 10 885 826 4 520 91 97 400 1 939 976 2 182 405 3 032 23 14 000
Labor 5 970 3 305 7 065 1 131 8 462 219 41 800 7 357 4 178 7 769 2 367 10 392 251 41 326
Wages to labor 0.186 0.185 0.045 0.158 0.218 0.074 0.292 0.183 0.179 0.053 0.136 0.220 0.070 0.342
Sales growth 0.060 0.053 0.124 -0.014 0.128 -0.286 0.561 0.094 0.089 0.144 0.023 0.167 -0.389 0.851
Total uncertainty (unlevered) 0.157 0.144 0.086 0.095 0.201 0.022 0.542 0.195 0.170 0.107 0.115 0.255 0.041 0.711
Total uncertainty (levered) 0.417 0.373 0.170 0.305 0.486 0.151 1.131 0.391 0.371 0.131 0.305 0.442 0.176 1.012
Systematic uncertainty (unlevered) 0.045 0.037 0.042 0.018 0.064 -0.025 0.376 0.059 0.049 0.054 0.025 0.072 -0.008 0.387
Systematic uncertainty (levered) 0.114 0.103 0.077 0.061 0.162 -0.037 0.507 0.115 0.102 0.074 0.064 0.152 -0.021 0.428
Idiosyncratic uncertainty 0.384 0.336 0.173 0.269 0.445 0.128 1.129 0.362 0.338 0.130 0.284 0.423 0.142 1.005
Panel D. Diversification

Investment to capital 0.218 0.195 0.125 0.123 0.272 0.037 0.570 0.209 0.187 0.131 0.116 0.286 0.004 0.685
Sales to capital 2.421 2.250 0.955 1.787 2.630 1.229 5.570 2.872 2.141 2.365 1.466 3.512 0.503 13.946
Tobin's Q 1.169 1.034 0.430 0.876 1.260 0.682 3.124 1.236 1.035 0.660 0.911 1.287 0.675 8.201
Leverage 1.631 1.296 1.306 0.745 2.030 0.264 7.268 1.879 1.346 2.425 0.901 2.012 0.188 33.000
Capital 2 558 2 178 2 299 740 3 972 214 9 445 3 870 1 366 9 227 515 3 816 23 97 400
Labor 7 718 5 104 8 587 2 733 8 872 375 41 326 6 288 3 671 6 997 1 290 9 709 219 41 800
Wages to labor 0.178 0.178 0.049 0.138 0.206 0.077 0.327 0.187 0.187 0.049 0.149 0.224 0.070 0.342
Sales growth 0.067 0.056 0.138 -0.001 0.145 -0.359 0.784 0.080 0.071 0.134 0.007 0.150 -0.389 0.851
Total uncertainty (unlevered) 0.177 0.175 0.082 0.109 0.236 0.041 0.410 0.175 0.150 0.103 0.105 0.229 0.022 0.711
Total uncertainty (levered) 0.408 0.382 0.143 0.320 0.449 0.203 1.012 0.403 0.371 0.156 0.299 0.461 0.151 1.131
Systematic uncertainty (unlevered) 0.057 0.049 0.046 0.024 0.072 -0.003 0.280 0.050 0.040 0.049 0.020 0.067 -0.025 0.387
Systematic uncertainty (levered) 0.122 0.110 0.069 0.075 0.161 -0.006 0.344 0.112 0.099 0.078 0.061 0.156 -0.037 0.507
Idiosyncratic uncertainty 0.376 0.338 0.150 0.288 0.423 0.172 1.005 0.372 0.337 0.155 0.272 0.438 0.128 1.129
Panel E. Compensation

Investment to capital 0.194 0.162 0.130 0.098 0.266 0.004 0.563 0.221 0.197 0.129 0.124 0.289 0.014 0.685
Sales to capital 2.723 2.204 2.084 1.532 3.186 0.503 11.701 2.781 2.144 2.133 1.583 3.111 0.609 13.946
Tobin's Q 1.130 0.981 0.430 0.882 1.167 0.682 3.124 1.271 1.077 0.690 0.924 1.332 0.675 8.201
Leverage 2.240 1.373 3.297 0.889 2.401 0.203 33.000 1.574 1.327 1.114 0.879 1.891 0.188 8.175
Capital 4 327 2 230 10 124 675 3 937 48 97 400 3 093 1 203 6 633 547 3 739 23 60 800
Labor 8 606 5 286 9 589 645 12 062 219 41 800 5 511 3 739 5 564 1 746 7 537 280 38 286
Wages to labor 0.186 0.181 0.041 0.156 0.215 0.083 0.292 0.184 0.183 0.053 0.138 0.221 0.070 0.342
Sales growth 0.060 0.067 0.124 0.004 0.133 -0.389 0.345 0.086 0.069 0.141 0.006 0.162 -0.248 0.851
Total uncertainty (unlevered) 0.149 0.128 0.081 0.088 0.199 0.022 0.408 0.191 0.168 0.104 0.121 0.246 0.022 0.711
Total uncertainty (levered) 0.399 0.365 0.172 0.287 0.451 0.151 1.131 0.408 0.375 0.140 0.311 0.457 0.182 1.093
Systematic uncertainty (unlevered) 0.042 0.034 0.041 0.016 0.056 -0.025 0.280 0.058 0.047 0.052 0.026 0.076 -0.008 0.387
Systematic uncertainty (levered) 0.107 0.098 0.075 0.057 0.154 -0.037 0.344 0.118 0.103 0.076 0.065 0.160 -0.021 0.507
Idiosyncratic uncertainty 0.368 0.329 0.178 0.245 0.429 0.130 1.129 0.376 0.345 0.139 0.287 0.433 0.128 1.075

Low labor intensity (232 observations) High labor intensity (219 observations)

Diversified firms (112 observations)

Low stock option intensity (165 observations) High stock option intensity (286 observations)

Focused firms (339 observations)
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Table II 
The Effect of Uncertainty on Investment 

The table reports standard OLS, fixed effects, and GMM (1-step) estimation results. Estimation uses DPD for Ox (see Doornik et 
al., 2001). All specifications include a full set of time dummy variables (not reported). All t-statistics (reported beneath each 
regression coefficient) are calculated using robust standard errors. See Appendix A for a description of the utilized variables. The 
diagnostic tests include the Wald statistic (joint), where the null hypothesis states that the independent variables have no effect on 
the dependent variable. The null hypothesis for the Wald statistic (dummy) is that the dummy variables have no explanatory power 
in the estimation. The Sargan test for overidentifying restrictions is employed in order to analyze the validity of the chosen GMM 
instrument set. The null hypothesis for the Sargan test is that the instrument set is valid, and that the model is correctly specified. 
The Wald test statistics and the Sargan test are Chi-squared distributed with the degrees of freedom in parentheses beneath each 
coefficient. AR (2) is a test for second order autocorrelation. The null hypothesis states no autocorrelation for the error term, in 
which case the test statistic is asymptotically normally distributed. P-values beneath each coefficient of the AR (2) tests in 
parentheses. The significance levels 1%, 5%, and 10% are denoted with ***, **, and *, respectively. 
 

Independent variables

OLS FE GMM OLS FE GMM OLS FE GMM
Investment to capital (t -1) 0.391*** 0.146*** 0.166* 0.392*** 0.146*** 0.166* 0.401*** 0.152*** 0.156*

(5.71) (2.79) (1.88) (5.66) (2.74) (1.95) (5.78) (2.89) (1.81)
Sales to capital (t -1) 0.007** 0.024** 0.019** 0.007** 0.024** 0.020** 0.006** 0.022** 0.018**

(2.32) (2.52) (2.35) (2.30) (2.52) (2.50) (2.02) (2.30) (2.39)
Tobin's Q  (t -1) 0.04*** 0.036** 0.055** 0.042*** 0.037* 0.064** 0.042*** 0.041** 0.048**

(3.13) (2.06) (2.25) (2.79) (1.89) (2.53) (3.25) (2.22) (2.23)
Leverage (t -1) -0.003* -0.003 -0.004 -0.003* -0.003 -0.004 -0.002 -0.003 -0.003

(-1.84) (-1.25) (-1.36) (-1.78) (-1.24) (-1.31) (-0.89) (-1.09) (-1.17)
Total uncertainty (t ) -0.016 -0.012 -0.124 -0.070* -0.073 -0.101

(-0.22) (-0.12) (-1.07) (-1.79) (-1.43) (-1.54)
Diagnostic tests

Transformation None Within groups First diff. None Within groups First diff. None Within groups First diff.

R-squared 0.487 0.451 0.487 0.451 0.492 0.455

Wald (joint) 87.620*** 20.750*** 18.450*** 86.810*** 20.730*** 19.270*** 84.520*** 21.340*** 17.320***
(4) (4) (4) (5) (5) (5) (5) (5) (5)

Wald (dummy) 59.850*** 108.600*** 66.430*** 53.360*** 86.320*** 60.680*** 70.660*** 135.000*** 90.570***
(13) (12) (12) (13) (12) (12) (13) (12) (12)

Instrument lags 2-6 2-6 2-6

Sargan 214.600 261.100 261.500
(196) (245) (245)

AR (2) 0.151 -2.587*** -1.060 0.137 -2.594*** -1.286 0.201 -2.618*** -1.292
(0.88) (0.01) (0.29) (0.89) (0.01) (0.20) (0.84) (0.01) (0.20)

Observations 358 358 305 358 358 305 358 358 305

OLS FE GMM OLS FE GMM
Investment to capital (t -1) 0.391*** 0.143*** 0.158** 0.397*** 0.144*** 0.159**

(5.40) (2.74) (2.18) (5.52) (2.77) (2.27)
Sales to capital (t -1) 0.006** 0.023** 0.022*** 0.006** 0.023** 0.023***

(1.98) (2.38) (2.60) (1.99) (2.37) (2.58)
Tobin's Q  (t -1) 0.033** 0.023 0.041* 0.041*** 0.033* 0.052***

(2.48) (1.16) (1.82) (3.31) (1.84) (2.63)
Leverage (t -1) -0.001 -0.003 -0.003 -0.002 -0.003 -0.003

(-0.62) (-1.00) (-1.19) (-0.86) (-1.05) (-1.23)
Systematic uncertainty (t ) 0.200 0.307 0.236 0.042 0.145 0.123

(1.02) (1.30) (1.04) (0.40) (1.14) (0.95)
Idiosyncratic uncertainty (t ) -0.075** -0.089* -0.101** -0.076** -0.095* -0.115**

(-2.15) (-1.70) (-2.03) (-2.17) (-1.82) (-2.39)
Diagnostic tests

Transformation None Within groups First diff. None Within groups First diff.

R-squared 0.495 0.461 0.493 0.460

Wald (joint) 106.000*** 22.680*** 25.430*** 92.200*** 22.030*** 27.420***
(6) (6) (6) (6) (6) (6)

Wald (dummy) 67.150*** 127.900*** 108.500*** 72.420*** 178.700*** 111.900***
(13) (12) (12) (13) (12) (12)

Instrument lags 2-6 2-6

Sargan 307.900 306.400
(294) (294)

AR (2) 0.323 -2.617*** -1.184 0.303 -2.703*** -1.173
(0.75) (0.01) (0.24) (0.76) (0.01) (0.24)

Observations 358 358 305 358 358 305

Dependent variable: Investment to capital (t )

Benchmark

Panel C. Unlevered systematic uncertainty Panel D. Levered systematic uncertainty

Panel B. Levered total uncertaintyPanel A. Unlevered total uncertainty 
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Table III 
The Effect of Uncertainty on Labor Demand 

The table reports standard OLS, fixed effects, and GMM (1-step) estimation results. Estimation uses DPD for Ox (see Doornik et 
al., 2001). All specifications include a full set of time dummy variables (not reported). All t-statistics (reported beneath each 
regression coefficient) are calculated using robust standard errors. See Appendix A for a description of the utilized variables, and 
table II for a description of the diagnostic tests. The significance levels 1%, 5%, and 10% are denoted with ***, **, and *, 
respectively. 
 

Independent variables

OLS FE GMM OLS FE GMM OLS FE GMM
Logarithm of labor (t -1) 0.978*** 0.711*** 0.695*** 0.978*** 0.712*** 0.710*** 0.972*** 0.711*** 0.718***

(92.90) (10.10) (9.95) (90.70) (10.10) (10.80) (97.60) (10.40) (13.30)
Unit cost of labor (t ) -0.702*** -2.172*** -2.504*** -0.676*** -2.160*** -2.286*** -0.708*** -2.231*** -2.281***

(-3.63) (-4.77) (-4.45) (-3.54) (-4.75) (-4.26) (-3.79) (-4.98) (-4.21)
Unit cost of capital (t ) 0.012 0.148*** 0.167*** 0.014 0.1478*** 0.158*** 0.016* 0.160*** 0.155***

(1.24) (3.51) (2.75) (1.44) (3.54) (2.95) (1.68) (4.04) (3.07)
Demand shock (t ) 0.615*** 0.452*** 0.380*** 0.607*** 0.453*** 0.410*** 0.606*** 0.449*** 0.395***

(11.70) (8.98) (6.30) (11.50) (8.73) (7.09) (11.20) (8.91) (6.66)
Total uncertainty (t ) -0.003 -0.068 -0.166 -0.060 -0.072 -0.048

(-0.03) (-0.59) (-1.17) (-1.16) (-1.54) (-0.76)
Total uncertainty (t -1) 0.123 0.079 0.099 -0.074* -0.088** -0.073

(1.30) (1.09) (1.25) (-1.86) (-1.97) (-1.48)
Diagnostic tests

Transformation None Within groups First diff. None Within groups First diff. None Within groups First diff.

R-squared 0.993 0.860 0.993 0.861 0.993 0.864

Wald (joint) 43030.000*** 946.000*** 351.000*** 55600.000*** 968.700*** 382.500*** 53950.000*** 983.600*** 593.200***
(4) (4) (4) (6) (6) (6) (6) (6) (6)

Wald (dummy) 157.600*** 110.200*** 106.400*** 121.200*** 80.840*** 75.870*** 173.900*** 108.300*** 112.800***
(13) (12) (12) (13) (12) (12) (13) (12) (12)

Instrument lags 2-5 2-5 2-5

Sargan 174.700 195.600 199.400
(164) (204) (204)

AR (2) -0.020 -0.930 1.025 -0.026 -0.857 1.051 -0.193 -0.818 0.887
(0.98) (0.35) (0.31) (0.98) (0.39) (0.29) (0.85) (0.41) (0.38)

Observations 358 358 305 358 358 305 358 358 305

OLS FE GMM OLS FE GMM
Logarithm of labor (t -1) 0.971*** 0.710*** 0.697*** 0.972*** 0.706*** 0.716***

(93.30) (10.50) (11.70) (94.40) (10.40) (10.70)
Unit cost of labor (t ) -0.699*** -2.206*** -2.420*** -0.718*** -2.252*** -2.480***

(-3.79) (-4.89) (-5.52) (-3.82) (-5.09) (-5.62)
Unit cost of capital (t ) 0.014 0.161*** 0.172*** 0.014 0.164*** 0.177***

(1.51) (4.51) (3.48) (1.59) (4.58) (3.44)
Demand shock (t ) 0.602*** 0.452*** 0.441*** 0.606*** 0.448*** 0.442***

(10.50) (8.25) (7.22) (11.20) (8.89) (7.62)
Systematic uncertainty (t ) -0.219 -0.247 -0.192 -0.094 -0.119 -0.186

(-0.83) (-0.85) (-0.60) (-0.67) (-0.92) (-1.38)
Systematic uncertainty (t -1) 0.449** 0.392** 0.379* 0.099 0.198** 0.129

(2.37) (2.42) (1.80) (0.92) (2.11) (0.94)
Idiosyncratic uncertainty (t ) -0.046 -0.040 -0.007 -0.043 -0.033 -0.017

(-1.18) (-0.91) (-0.14) (-1.04) (-0.73) (-0.34)
Idiosyncratic uncertainty (t -1) -0.085** -0.125** -0.124** -0.089** -0.135*** -0.157**

(-2.18) (-2.49) (-2.24) (-2.38) (-2.62) (-2.50)
Diagnostic tests

Transformation None Within groups First diff. None Within groups First diff.

R-squared 0.994 0.866 0.994 0.866

Wald (joint) 63220.000*** 1272.000*** 743.900*** 61590.000*** 1153.000*** 552.000***
(8) (8) (8) (8) (8) (8)

Wald (dummy) 149.200*** 77.120*** 79.160*** 137.900*** 80.340*** 98.390***
(13) (12) (12) (13) (12) (12)

Instrument lags 2-5 2-5

Sargan 254.300 252.400
(244) (244)

AR (2) -0.217 -1.035 0.624 -0.241 -1.015 0.503
(0.83) (0.30) (0.53) (0.81) (0.31) (0.62)

Observations 358 358 305 358 358 305

Panel C. Unlevered systematic uncertainty Panel D. Levered systematic uncertainty

Dependent variable: Logarithm of labor (t )

Panel B. Levered total uncertaintyBenchmark Panel A. Unlevered total uncertainty 
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Table IV 
Differential Effects of Total Uncertainty on Investment 

The table reports GMM (1-step) estimation results. All estimations are conducted in first-differenced form. Estimation uses DPD for Ox (see Doornik et al., 2001). All specifications 
include a full set of time dummy variables (not reported). All t-statistics (reported beneath each regression coefficient) are calculated using robust standard errors. See Appendix A for a 
description of the utilized variables, and table II for a description of the diagnostic tests. Total uncertainty is interacted in models [II] – [V] with a dummy variable which takes the value 
of one if the firm is classified as large, labor intensive, focused, or high stock option intensive, and zero otherwise (see text for details on sub-sample construction). The significance 
levels 1%, 5%, and 10% are denoted with ***, **, and *, respectively. 
 

Independent variables

Benchmark I II III IV V I II III IV V
Investment to capital (t -1) 0.166* 0.166* 0.164** 0.151** 0.161** 0.155** 0.156* 0.162** 0.162** 0.166** 0.152**

(1.88) (1.95) (2.35) (2.21) (2.36) (2.25) (1.81) (2.43) (2.42) (2.49) (2.14)
Sales to capital (t -1) 0.019** 0.020** 0.023*** 0.022** 0.023*** 0.023*** 0.018** 0.022** 0.022** 0.021** 0.021**

(2.35) (2.50) (2.73) (2.56) (2.72) (2.64) (2.39) (2.51) (2.59) (2.50) (2.46)
Tobin's Q (t -1) 0.055** 0.064** 0.057** 0.061*** 0.058** 0.055** 0.048** 0.062*** 0.063*** 0.056*** 0.052***

(2.25) (2.53) (2.36) (2.89) (2.54) (2.46) (2.23) (3.05) (3.14) (2.90) (2.74)
Leverage (t -1) -0.004 -0.004 -0.005 -0.004 -0.004 -0.004 -0.003 -0.003 -0.004 -0.004 -0.003

(-1.36) (-1.31) (-1.37) (-1.34) (-1.39) (-1.32) (-1.17) (-1.14) (-1.33) (-1.25) (-1.12)
Total uncertainty (t ) -0.124 -0.070 -0.205* -0.150 -0.133 -0.101 -0.178** -0.084 -0.090 -0.153**

(-1.07) (-0.44) (-1.91) (-1.16) (-0.69) (-1.54) (-2.14) (-1.36) (-0.90) (-2.21)
Interactions
Size * total uncertainty (t ) -0.025 0.107

(-0.16) (1.41)
Labor intensity * total uncertainty (t ) 0.195 0.001

(1.54) (0.01)
Diversification * total uncertainty (t ) 0.069 -0.020

(0.81) (-0.21)
Compensation * total uncertainty (t ) 0.072 0.083

(0.39) (1.13)
Diagnostic tests
Wald (joint) 18.450*** 19.270*** 26.200*** 28.500*** 38.630*** 20.400*** 17.320*** 25.930*** 27.790*** 27.660*** 25.620***

(4) (5) (6) (6) (6) (6) (5) (6) (6) (6) (6)
Wald (dummy) 66.430*** 60.680*** 62.220*** 63.380*** 62.540*** 58.080*** 90.570*** 84.250*** 83.250*** 83.610*** 78.430***

(12) (12) (12) (12) (12) (12) (12) (12) (12) (12) (12)

Instrument lags 2-6 2-6 2-6 2-6 2-6 2-6 2-6 2-6 2-6 2-6 2-6

Sargan 214.600 261.100 306.400 305.500 304.500 317.200 261.500 314.100 303.500 307.900 317.900
(196) (245) (294) (294) (294) (294) (245) (294) (294) (294) (294)

AR (2) -1.060 -1.286 -1.308 -1.600 -1.330 -1.358 -1.292 -1.515 -1.365 -1.361 -1.442
(0.29) (0.20) (0.19) (0.11) (0.18) (0.17) (0.20) (0.13) (0.17) (0.17) (0.15)

Observations 305 305 305 305 305 305 305 305 305 305 305

Panel B. Levered total uncertaintyPanel A. Unlevered total uncertainty

Dependent variable: Investment to capital (t )
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Table V 
Differential Effects of Systematic and Idiosyncratic Uncertainty on Investment 

The table reports GMM (1-step) estimation results. All estimations are conducted in first-differenced form. Estimation uses DPD for Ox (see Doornik et al., 2001). All specifications 
include a full set of time dummy variables (not reported). All t-statistics (reported beneath each regression coefficient) are calculated using robust standard errors. See Appendix A for a 
description of the utilized variables, and table II for a description of the diagnostic tests. Systematic and idiosyncratic uncertainty are interacted in models [II] – [V] with a dummy 
variable which takes the value of one if the firm is classified as large, labor intensive, focused, or high stock option intensive, and zero otherwise (see text for details on sub-sample 
construction). The significance levels 1%, 5%, and 10% are denoted with ***, **, and *, respectively. 
 

Independent variables

Benchmark I II III IV V I II III IV V
Investment to capital (t -1) 0.166* 0.158** 0.160** 0.159** 0.160** 0.147** 0.159** 0.162** 0.151** 0.160** 0.147**

(1.88) (2.18) (2.35) (2.32) (2.33) (2.09) (2.27) (2.37) (2.17) (2.34) (2.09)
Sales to capital (t -1) 0.019** 0.022*** 0.023*** 0.023*** 0.023** 0.022*** 0.023*** 0.023*** 0.024*** 0.023** 0.022**

(2.35) (2.60) (2.64) (2.65) (2.58) (2.61) (2.58) (2.58) (2.66) (2.57) (2.47)
Tobin's Q (t -1) 0.055** 0.041* 0.041* 0.042 0.040* 0.042* 0.052*** 0.049** 0.053** 0.047** 0.051**

(2.25) (1.82) (1.78) (1.62) (1.78) (1.84) (2.63) (2.41) (2.27) (2.41) (2.56)
Leverage (t -1) -0.004 -0.003 -0.003 -0.004 -0.003 -0.003 -0.003 -0.003 -0.004 -0.004 -0.004

(-1.36) (-1.19) (-1.03) (-1.28) (-1.22) (-1.16) (-1.23) (-1.18) (-1.45) (-1.26) (-1.31)
Systematic uncertainty (t ) 0.236 0.331 0.386 0.268 0.448* 0.123 0.214 0.254* 0.088 0.266

(1.04) (1.15) (1.14) (0.85) (1.69) (0.95) (1.10) (1.66) (0.34) (1.30)
Idiosyncratic uncertainty (t ) -0.101** -0.194*** -0.090 -0.111 -0.158** -0.115** -0.200*** -0.100* -0.119 -0.172***

(-2.03) (-2.65) (-1.62) (-1.09) (-2.25) (-2.39) (-2.74) (-1.81) (-1.29) (-2.68)
Interactions
Size * systematic uncertainty (t ) -0.151 -0.166

(-0.55) (-0.78)
Size * idiosyncratic uncertainty (t ) 0.124* 0.126*

(1.70) (1.75)
Labor intensity * systematic uncertainty (t ) -0.233 -0.318

(-0.66) (-1.51)
Labor intensity * idiosyncratic uncertainty (t ) -0.017 0.010

(-0.21) (0.12)
Diversification * systematic uncertainty (t ) -0.063 0.021

(-0.21) (0.08)
Diversification * idiosyncratic uncertainty (t ) 0.013 0.018

(0.14) (0.19)
Compensation * systematic uncertainty (t ) -0.309 -0.237

(-1.30) (-1.03)
Compensation * idiosyncratic uncertainty (t ) 0.087 0.104

(1.13) (1.42)
Diagnostic tests
Wald (joint) 18.450*** 25.430*** 28.740*** 27.330*** 33.240*** 47.530*** 27.420*** 28.530*** 25.080*** 28.030*** 33.580***

(4) (6) (8) (8) (8) (8) (6) (8) (8) (8) (8)
Wald (dummy) 66.430*** 108.500*** 107.600*** 97.670*** 110.500*** 129.700*** 111.900*** 96.590*** 92.230*** 100.800*** 121.400***

(12) (12) (12) (12) (12) (12) (12) (12) (12) (12) (12)

Instrument lags 2-6 2-6 2-6 2-6 2-6 2-6 2-6 2-6 2-6 2-6 2-6

Sargan 214.600 307.900 321.000 320.800 321.500 324.200 306.400 320.500 318.900 322.200 325.800
(196) (294) (392) (392) (392) (392) (294) (392) (392) (392) (392)

AR (2) -1.060 -1.184 -1.348 -1.196 -1.255 -1.504 -1.173 -1.330 -1.259 -1.237 -1.462
(0.29) (0.24) (0.18) (0.23) (0.21) (0.13) (0.24) (0.18) (0.21) (0.22) (0.14)

Observations 305 305 305 305 305 305 305 305 305 305 305

Dependent variable: Investment to capital (t )

Panel A. Unlevered systematic uncertainty Panel B. Levered systematic uncertainty 
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Table VI 
Differential Effects of Total Uncertainty on Labor Demand 

The table reports GMM (1-step) estimation results. All estimations are conducted in first-differenced form. Estimation uses DPD for Ox (see Doornik et al., 2001). All specifications 
include a full set of time dummy variables (not reported). All t-statistics (reported beneath each regression coefficient) are calculated using robust standard errors. See Appendix A for a 
description of the utilized variables, and table II for a description of the diagnostic tests. Total uncertainty is interacted in models [II] – [V] with a dummy variable which takes the value 
of one if the firm is classified as large, labor intensive, focused, or high stock option intensive, and zero otherwise (see text for details on sub-sample construction). The significance 
levels 1%, 5%, and 10% are denoted with ***, **, and *, respectively. 
 

Independent variables

Benchmark I II III IV V I II III IV V
Logarithm of labor (t -1) 0.695*** 0.710*** 0.713*** 0.685*** 0.692*** 0.707*** 0.718*** 0.699*** 0.713*** 0.714*** 0.706***

(9.95) (10.80) (10.80) (8.97) (9.69) (10.10) (13.30) (12.00) (11.20) (11.10) (13.00)
Unit cost of labor (t ) -2.504*** -2.286*** -2.166*** -1.937*** -2.103*** -2.272*** -2.281*** -2.360*** -2.132*** -2.366*** -2.467***

(-4.45) (-4.26) (-4.39) (-4.04) (-4.26) (-4.63) (-4.21) (-5.61) (-4.80) (-5.38) (-5.35)
Unit cost of capital (t ) 0.167*** 0.158*** 0.146*** 0.175*** 0.167*** 0.158*** 0.155*** 0.180*** 0.177*** 0.177*** 0.171***

(2.75) (2.95) (2.75) (3.19) (2.95) (2.92) (3.07) (3.59) (3.25) (3.63) (3.97)
Demand shock (t ) 0.380*** 0.410*** 0.388*** 0.403*** 0.436*** 0.391*** 0.395*** 0.398*** 0.406*** 0.410*** 0.415***

(6.30) (7.09) (6.72) (7.53) (7.15) (6.69) (6.66) (7.01) (7.20) (7.17) (6.49)
Total uncertainty (t ) -0.166 -0.050 -0.069 0.276* -0.060 -0.048 -0.106 -0.028 0.059 0.084

(-1.17) (-0.22) (-0.40) (1.92) (-0.43) (-0.76) (-0.93) (-0.52) (0.72) (1.05)
Total uncertainty (t -1) 0.099 0.148 0.033 -0.234 0.133 -0.073 -0.009 -0.083 -0.272*** -0.236**

(1.25) (1.34) (0.23) (-1.45) (0.74) (-1.48) (-0.16) (-1.24) (-2.80) (-2.37)
Interactions
Size * total uncertainty (t ) -0.108 0.094

(-0.44) (0.73)
Size * total uncertainty (t -1) -0.127 -0.144

(-0.83) (-1.65)
Labor intensity * total uncertainty (t ) 0.028 -0.079

(0.14) (-0.82)
Labor intensity * total uncertainty (t -1) 0.045 -0.037

(0.28) (-0.35)
Diversification * total uncertainty (t ) -0.483** -0.173

(-2.42) (-1.61)
Diversification * total uncertainty (t -1) 0.294* 0.237**

(1.71) (2.38)
Compensation * total uncertainty (t ) -0.165 -0.204**

(-0.69) (-1.99)
Compensation * total uncertainty (t -1) -0.059 0.241**

(-0.28) (2.36)
Diagnostic tests
Wald (joint) 351.000*** 382.500*** 408.600*** 490.800*** 477.100*** 452.600*** 593.200*** 620.500*** 775.200*** 916.200*** 688.300***

(4) (6) (8) (8) (8) (8) (6) (8) (8) (8) (8)
Wald (dummy) 106.400*** 75.870*** 94.400*** 88.200*** 108.800*** 84.220*** 112.800*** 132.400*** 112.400*** 134.100*** 142.800***

(12) (12) (12) (12) (12) (12) (12) (12) (12) (12) (12)

Instrument lags 2-5 2-5 2-5 2-5 2-5 2-5 2-5 2-5 2-5 2-5 2-5

Sargan 174.700 195.600 243.100 256.300 230.700 231.800 199.400 231.500 251.900 239.500 237.600
(164) (204) (244) (244) (244) (244) (204) (244) (244) (244) (244)

AR (2) 1.025 1.051 1.166 0.950 1.051 1.077 0.887 0.864 0.836 0.926 0.855
(0.31) (0.29) (0.24) (0.34) (0.29) (0.28) (0.38) (0.39) (0.40) (0.36) (0.39)

Observations 305 305 305 305 305 305 305 305 305 305 305

Dependent variable: Logarithm of labor (t )

Panel A. Unlevered total uncertainty Panel B. Levered total uncertainty 
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Table VII 
Differential Effects of Systematic and Idiosyncratic Uncertainty on Labor Demand 

The table reports GMM (1-step) estimation results. All estimations are conducted in first-differenced form. Estimation uses DPD for 
Ox (see Doornik et al., 2001). All specifications include a full set of time dummy variables (not reported). All t-statistics (reported 
beneath each regression coefficient) are calculated using robust standard errors. See Appendix A for a description of the utilized 
variables, and table II for a description of the diagnostic tests. Systematic and idiosyncratic uncertainty are interacted in models [II] 
– [V] with a dummy variable which takes the value of one if the firm is classified as large, labor intensive, focused, or high stock 
option intensive, and zero otherwise (see text for details on sub-sample construction). The significance levels 1%, 5%, and 10% are 
denoted with ***, **, and *, respectively. 
 

Independent variables

Benchmark I II III IV V
Logarithm of labor (t -1) 0.695*** 0.697*** 0.722*** 0.702*** 0.740*** 0.706***

(9.95) (11.70) (12.20) (10.40) (10.80) (10.60)
Unit cost of labor (t ) -2.504*** -2.420*** -2.620*** -2.136*** -2.913*** -2.266***

(-4.45) (-5.52) (-5.28) (-5.07) (-5.52) (-4.79)
Unit cost of capital (t ) 0.167*** 0.172*** 0.151*** 0.177*** 0.161*** 0.169***

(2.75) (3.48) (3.14) (3.34) (3.39) (3.73)
Demand shock (t ) 0.380*** 0.441*** 0.392*** 0.410*** 0.445*** 0.395***

(6.30) (7.22) (6.45) (6.37) (6.94) (4.73)
Systematic uncertainty (t ) -0.192 -0.295 -0.091 0.168 -0.110

(-0.60) (-0.67) (-0.24) (0.52) (-0.43)
Systematic uncertainty (t -1) 0.379* 0.434 0.147 0.036 0.373

(1.80) (1.27) (0.44) (0.12) (0.98)
Idiosyncratic uncertainty (t ) -0.007 -0.087 -0.023 0.023 0.080

(-0.14) (-1.09) (-0.40) (0.28) (1.12)
Idiosyncratic uncertainty (t -1) -0.124** -0.086 -0.108 -0.313*** -0.222**

(-2.24) (-1.16) (-1.60) (-3.32) (-2.54)
Interactions
Size * systematic uncertainty (t ) 0.080

(0.17)
Size * systematic uncertainty (t -1) -0.140

(-0.36)
Size * idiosyncratic uncertainty (t ) 0.057

(0.60)
Size * idiosyncratic uncertainty (t -1) -0.068

(-0.67)
Labor intensity * systematic uncertainty (t ) -0.098

(-0.23)
Labor intensity * systematic uncertainty (t -1) 0.441

(1.19)
Labor intensity * idiosyncratic uncertainty (t ) -0.003

(-0.04)
Labor intensity * idiosyncratic uncertainty (t -1) -0.034

(-0.38)
Diversification * systematic uncertainty (t ) -0.637

(-1.47)
Diversification * systematic uncertainty (t -1) 0.449

(1.25)
Diversification * idiosyncratic uncertainty (t ) -

(-1.03)
Diversification * idiosyncratic uncertainty (t -1) 0.219**

(2.39)
Compensation * systematic uncertainty (t ) -0.338

(-0.71)
Compensation * systematic uncertainty (t -1) -0.068

(-0.17)
Compensation * idiosyncratic uncertainty (t ) -0.169**

(-2.33)
Compensation * idiosyncratic uncertainty (t -1) 0.150

(1.46)
Diagnostic tests
Wald (joint) 351.000*** 743.900*** 640.000*** 1183.000*** 898.900*** 704.000***

(4) (8) (12) (12) (12) (12)
Wald (dummy) 106.400*** 79.160*** 85.540*** 67.250*** 87.160*** 91.620***

(12) (12) (12) (12) (12) (12)

Instrument lags 2-5 2-5 2-4 2-4 2-4 2-4

Sargan 174.700 254.300 232.900 241.300 214.500 216.000
(164) (244) (252) (252) (252) (252)

AR (2) 1.025 0.624 0.894 0.615 0.843 0.762
(0.31) (0.53) (0.37) (0.54) (0.40) (0.45)

Observations 305 305 305 305 305 305

Dependent variable: Logarithm of labor (t )

Panel A. Unlevered systematic uncertainty
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Table VII 
Differential Effects of Systematic and Idiosyncratic Uncertainty on Labor Demand (cont’d) 

 
Independent variables

Benchmark I II III IV V
Logarithm of labor (t -1) 0.695*** 0.716*** 0.721*** 0.710*** 0.749*** 0.692***

(9.95) (10.70) (11.60) (10.30) (11.40) (9.55)
Unit cost of labor (t ) -2.504*** -2.480*** -2.801*** -2.503*** -2.723*** -2.492***

(-4.45) (-5.62) (-6.20) (-5.63) (-5.37) (-4.84)
Unit cost of capital (t ) 0.167*** 0.177*** 0.162*** 0.167*** 0.160*** 0.154***

(2.75) (3.44) (3.33) (3.28) (3.69) (3.54)
Demand shock (t ) 0.380*** 0.442*** 0.431*** 0.405*** 0.417*** 0.419***

(6.30) (7.62) (8.10) (7.36) (7.14) (6.32)
Systematic uncertainty (t ) -0.186 -0.322 -0.030 -0.045 0.008

(-1.38) (-1.31) (-0.26) (-0.27) (0.06)
Systematic uncertainty (t -1) 0.129 0.142 0.017 0.230 0.023

(0.94) (0.71) (0.12) (1.06) (0.12)
Idiosyncratic uncertainty (t ) -0.017 -0.077 -0.031 0.012 0.107

(-0.34) (-1.01) (-0.55) (0.16) (1.31)
Idiosyncratic uncertainty (t -1) -0.157** -0.083 -0.105* -0.287*** -0.226**

(-2.50) (-1.30) (-1.73) (-3.11) (-2.57)
Interactions
Size * systematic uncertainty (t ) 0.297

(1.16)
Size * systematic uncertainty (t -1) 0.022

(0.09)
Size * idiosyncratic uncertainty (t ) 0.050

(0.54)
Size * idiosyncratic uncertainty (t -1) -0.082

(-0.91)
Labor intensity * systematic uncertainty (t ) -0.286

(-1.28)
Labor intensity * systematic uncertainty (t -1) 0.264

(1.57)
Labor intensity * idiosyncratic uncertainty (t ) -0.016

(-0.22)
Labor intensity * idiosyncratic uncertainty (t -1) -0.079

(-0.89)
Diversification * systematic uncertainty (t ) -0.204

(-0.87)
Diversification * systematic uncertainty (t -1) -0.209

(-0.87)
Diversification * idiosyncratic uncertainty (t ) -0.076

(-0.87)
Diversification * idiosyncratic uncertainty (t -1) 0.213**

(2.57)
Compensation * systematic uncertainty (t ) -0.209

(-1.02)
Compensation * systematic uncertainty (t -1) 0.104

(0.53)
Compensation * idiosyncratic uncertainty (t ) -0.181**

(-2.27)
Compensation * idiosyncratic uncertainty (t -1) 0.146

(1.61)
Diagnostic tests
Wald (joint) 351.000*** 552.000*** 717.800*** 845.000*** 910.500*** 594.600***

(4) (8) (12) (12) (12) (12)
Wald (dummy) 106.400*** 98.390*** 113.500*** 107.500*** 112.100*** 142.700***

(12) (12) (12) (12) (12) (12)

Instrument lags 2-5 2-5 2-4 2-4 2-4 2-4

Sargan 174.700 252.400 246.200 245.200 220.800 243.000
(164) (244) (252) (252) (252) (252)

AR (2) 1.025 0.503 0.672 0.653 0.697 0.630
(0.31) (0.62) (0.50) (0.51) (0.49) (0.53)

Observations 305 305 305 305 305 305

Dependent variable: Logarithm of labor (t )

Panel B. Levered systematic uncertainty 
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