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Abstract. The paper contains empirical estimates of how behavioral factor (an 
attitude towards risk), rationality and uncertainty influence on investment decisions 
(capital investment) of Russian companies. The research is guided by the models of 
Sandmo (1971), Bo and Sterken (2007). We have tested a hypothesis, that risk 
preferring companies tend to grow investment, while risk averse companies are more 
likely to decrease the number of investment projects under uncertainty. The following 
rational variables, explaining investment policy, are included into the model: sales 
growth, market power, return on equity, debt to equity ratio, current liquidity. Since 
the time span of the research includes both the crisis period (years 2008, 2009) and 
the period before the crisis (2004-2007) we have also estimated the time effect on the 
companies’ investments. The following estimators have been used to get the results: 
ordinary least squares; fixed effects model; random effects model; panel data models 
with binary variables controlling time effects; Hausman-Teylor’s model, generalized 
method of moments. 
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1. INTRODUCTION 
Since investment fluctuations aggregated on the country (world) levels seem to explain 

the future economic country conditions to a large extent, the analysis of corporate investment 

decisions is the constant object of methodological and empirical research of economists. The last 

decades abound in the articles devoted to the impact of uncertainty on corporate investment in 

capital assets. The unquenchable interest in investigation of the uncertainty effect is caused first 

of all by the fact, that the results of the significance and the sign of uncertainty – investment 

relationship are quite ambiguous.  

Theoretical and empirical research singles out several mechanisms (channels) through 

which uncertainty affects investment. Till now it is not quite clear, which channel can be 

recognized as the most substantial one, since from an empirical point of view it is quite difficult 

to describe each channel separately. Nevertheless most studies specify the negative effect of 

uncertainty on investment.  

The paper contains the results of empirical estimates, data on how uncertainty, behavioral 

and rational factors of making decisions influence the investment policy of Russian companies. 

We pay particular attention to testing the impact of investors’ attitude towards risk on the 

378



Investment Decisions under uncertainty: Example of Russian Companies 

 

relationship between demand uncertainty and investment volume. This factor (the risk attitude) is 

known not be rational, but subjective and behavioral one. It “absorbs”, to a large extent, the 

mood existing in a company, an industry, a country, and reflects individual investors’ 

preferences.  

It is necessary to point out that most empirical studies of uncertainty impact do not take 

into account the risk attitude factor. The common problem is that a range of financial models has 

the prerequisites of the world perfection and economic agents’ (investors’) rationality.  A 

rational investor is the one, who makes a forecast in some objective way without leaving traces 

of individual preferences on an objective function. Thus, one ignores the psychology of 

investor’s behaviour, his attitude towards risk. Typically, the rational agent is attributed either a 

negative attitude to risk or he is considered to be a risk-neutral one. However according to 

Nickell (1978) only if it is assumed that, capital markets are perfect and certainty exists, one can 

ignore the preferences of economic agents in considering company’s investment decisions. 

Consequently, under uncertainty the investors’ behaviour and their utility functions become 

indispensable for the analysis. This also suggests that firms should be treated as agents, 

maximizing the expected discounted utility of profits rather than maximizing discounted profits 

(Bo and Sterken, 2007). 

 

2. RELATED LITERATURE 
Sandmo (1971) proves, that under price uncertainty on the competitive market the 

optimal output of a risk averse firm is smaller than the certainty output. Leland (1972) extends 

Sandmo’s conclusion on imperfectly competitive firms under demand uncertainty. The effect of 

uncertainty on the optimal output of a risk averse quantity-setting firm is negative: the risk 

averse firm will produce less than it would under certainty. Risk preference of quantity-setting 

firm implies that optimal production will be higher in uncertainty, than in certainty. A risk averse 

quantity – and price-setting firm tends to set lower both price and production, while the impact 

of risk aversion on a price-setting firm is ambiguous. Nickell (1978) finds that risk averse firm 

tends to invest less facing higher uncertainty, while a risk taking economic agent is likely to 

increase the investment with growing uncertainty. Nakamura (1999) deduces the optimal 

investment rule, where the decision is determined by the values of output price uncertainty, the 

degree of relative risk-aversion, and an elasticity of output to labor in the Cobb–Douglas 

production function. On the basis of the investment function Nakamura shows that the effect of 

uncertainty on investment can be positive, negative and zero depending on the relationship 

between a degree of relative risk-aversion and an elasticity of output to labor in a Cobb–Douglas 
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production function. If a degree of relative risk-aversion is higher than an elasticity of output to 

labor in a Cobb–Douglas production function, the effect of uncertainty on investment is negative. 

Saltari and Ticchi (2005) by criticizing Nakamura’s approach concerning the value function used 

to derive the investment function propose an alternative framework of the investment-uncertainty 

relationship. The main difference between the models is that the former consider a discrete time 

model with identically, independently distributed output price shocks while the model of the 

latter is in continuous time with the output price following a Brownian motion. Nevertheless, the 

main result of researchers is the same: the effect of uncertainty on investment is generally 

positive except, when coefficient of relative risk aversion is lower than one, but higher than 

elasticity of output to labor in a Cobb–Douglas production function. Femminis (2008) proves 

that the result of Saltari and Ticchi (2005) depends on the assumption of complete capital 

depreciation after production. Rejecting this assumption and taking depreciation parameter into 

account, Femminis shows that the investment–uncertainty relation is negative for values of the 

risk-aversion index larger than unity. 

Saltari and Ticchi (2007) prove, that the model showing the impact of uncertainty on 

investment should include the intertemporal elasticity of substitution in addition to the risk 

attitude factor. The risk aversion cannot by itself explain a negative relationship between 

aggregate investment and aggregate uncertainty. A negative investment–uncertainty relationship 

requires that the relative risk aversion and the elasticity of intertemporal substitution are both 

relatively high or both relatively low. Thus, if the elasticity of intertemporal substitution is low, 

then increasing uncertainty provokes the growth in investment even if risk aversion is very high. 

Bo and Sterken (2007) testing the relationship between demand uncertainty, the risk 

attitude and companies’ investment level on a sample of 94  Dutch non-financial firms show, that 

on the whole risk averse companies respond to an increase in demand uncertainty by shrinking 

the investment expenditures, while risk preferring firms tend to invest more.  

 

3. THEORETICAL MODEL 
The framework of the model chosen as a basic one for this paper can be found in the 

work of Sandmo (1971). The model was worked out by Bo and Sterken (2007) to study the 

corporate capital expenditures. Let us briefly describe the key conclusions of the model. 

In certainty at time t the firm chooses the amount of investment. The model considers 

short term (1 year) investment decisions: the year t investment, It , will be used in production in 

year (t+1); depreciation is not accrued. The labour variable is completely flexible. The firm 
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chooses the capital amount to maximize the expected utility of profit in the year (t+1). The profit 

function in the year (t+1):  

𝜋!!! 𝐼! = 𝐹 𝐾!!!, 𝐿!!! − 𝑤!!!𝐿!!! − 𝐺 𝐼! ,𝐾! − 𝐼!    (1) 

where πt+1 is net operating profit for the period (t + 1), F(Kt+1, Lt+1) is the revenue function, Kt+1, 

Lt+1 are the beginning-of-period capital stock and the labor input, It is the gross investment of the 

firm at time t, wt+1 is the nominal wage rate in the period (t + 1), and G(It, Kt) is the internal 

convex cost function of adjusting the capital stock. The prices of output and capital goods are 

normalized for simplicity.  

Taking into consideration the investors’ attitude to risk, the objective function of the firm 

is the maximization of the expected utility of profit: 

𝐸 𝑈 𝜋!!! = 𝐸{𝑈[𝐹 𝐾! + 𝐼! , 𝐿!!! − 𝑤!!!𝐿!!! − 𝐺 𝐼! − 𝐼!]}   (2) 

The sufficient condition for the existence of maximum of (2) does not impose any 

constraints on the investors, allowing them to be risk averse, risk taking or neutral in certainty.  

Further Bo & Sterken include uncertainty into the model, limiting it to demand 

uncertainty. According to Guiso & Parigi (1999) stochastic demand is an important source of 

uncertainty faced by a firm, because it absorbs the overall external uncertainty surrounding the 

firm. Demand fluctuations cause the fluctuations in the revenue function F(K,L), which are 

introduced by two shift parameters (γ,θ), so that revenue function under demand uncertainty is 

(γF+θ). It is assumed that stochastic demand is defined as a mean reversion process. 

Under demand uncertainty the profit function becomes: 

𝜋!!! 𝐼! , 𝛾 = [𝛾𝐹 𝐾! + 𝐼! , 𝐿!!! + 𝜃]− 𝑤!!!𝐿!!! − 𝐺 𝐼! − 𝐼!    (3) 

The demand uncertainty impact on corporate optimal investment policy is revealed by 

totally differentiating the first-order condition of utility function with respect to shifts introduced. 

The substitution of variables by the Arrow-Pratt measure of absolute risk aversion allows Bo and 

Sterken to conclude, that the sign of the impact of demand uncertainty on investment depends on 

the sign of the measure of absolute risk aversion. Thus, the results of the model which are crucial 

for us are the following: uncertainty encourages investment, if the investor is a risk lover; 

uncertainty is not reflected on the corporate investment volume, if the investor is risk neutral; 

uncertainty causes a decrease in the investment activity if the investor is not a risk-taker. 

Bo and Sterken’s theoretical model seems to be a simple and obvious ground for the 

necessity to include the factor of investors’ attitude to risk into empirical models to test 

uncertainty impact on corporate investment decisions. 
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4. KEY EXPLANATORY VARIABLES OF EMPIRICAL MODELS 
4.1. RISK AVERSE AND RISK PREFERRING AGENTS 

While constructing an empirical proxy for the factor of investors’ attitude towards risk we 

will follow Fisher and Hall’s approach (1969), also used by Bo & Sterken (2007).  

A firm is assumed to maximize the expected utility U(π+W), where π is profit (stochastic 

variable), W is wealth. A risk premium R(π,W) is a “price” investors are willing to pay to 

eliminate uncertainty. The authors Fisher and Hall show, that if a company follows the optimal 

decision rule, then its risk premium can be measured by the moments of the distribution of net 

returns. Expanding U( π+W) in a Taylor series around the point (π”+W) = E(π+W) and taking 

expected values gives:  

𝑈 𝜋 +𝑊 − 𝐸 𝑈 𝜋"+𝑊 = −𝜎!!
!"
!!
(𝜋"+W)-‐σπ3

!!!!

!!
(π"+𝑊)−⋯   (4) 

The left-hand side of (4) in a monetary equivalent is a risk premium. The second, third 

and higher moments set the magnitude of the risk premium. For a risk averse agent as far as 

U”<0 for a concave utility function, the risk premium is growing with higher variances of 

returns. The impact of the third moment is ambiguous since U”’ could be positive, negative and 

zero. Higher moments add little information about the characteristics of the distribution and are 

often ignored (Fisher & Hall, 1969). 

When the risk premium is measured, it is possible to extract the value, determining the 

agent’s attitude to risk (Arrow, 1971). In fact the expression (4) reflects the relationship between 

the risk premium and the measure of risk aversion, since on the right-hand side of (4) the second 

derivative of the utility function U” reveals the risk attitude of the agent. In addition, this 

relationship is established by Arrow-Pratt approximation: the risk premium is shown to be 

proportional to the square of the risk: 

𝑅𝑖𝑠𝑘 − 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 = !
!
𝜎!!𝑅! + 𝑡𝑒𝑟𝑚𝑠  𝑜𝑓  ℎ𝑖𝑔ℎ𝑒𝑟  𝑜𝑟𝑑𝑒𝑟    (5) 

where σx
2 - is the variance of a stochastic variable (for example, net returns ), Ra is the measure 

of absolute risk aversion. 

Thus, if we estimate the risk premium as the difference between realized profits and risk-

adjusted profits as Bo and Sterken do, the corporate risk attitude factor can be derived by 

defining how much the risk premium can be explained by the second and third moments of profit 

distribution. 

𝑅𝑖𝑠𝑘 − 𝑝𝑟𝑒𝑚𝑖𝑢𝑚! =   𝑅𝐶 ∗ 𝑆𝐷! + 𝑏 ∗ 𝑆𝐾𝐸𝑊!      (6) 

where RC is the measure of absolute risk aversion, SDt is standard deviation of profits, SKEWt  is 

the third moment of the profit rate (skewness).  
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 𝑅𝑖𝑠𝑘 − 𝑝𝑟𝑒𝑚𝑖𝑢𝑚! = 𝑃𝑟𝑜𝑓𝑖𝑡!!"#$%&"' − 𝑃𝑟𝑜𝑓𝑖𝑡!"#$!!"#    (7) 

𝑃𝑟𝑜𝑓𝑖𝑡!!"#$%&"' = 𝑃𝑟𝑜𝑓𝑖𝑡!"#$!!"# + 𝑅𝐶 ∗ 𝑆𝐷! + 𝑏 ∗ 𝑆𝐾𝐸𝑊!   (8) 

where 𝑃𝑟𝑜𝑓𝑖𝑡!!"#$%&"'is a net profit a company earns in year t, 𝑃𝑟𝑜𝑓𝑖𝑡!"#$!!"# is a constant over 

the whole sample period, which shows the impact on profits, that is not reflected through 

coefficients before standard deviation (RC) and skewness (b).   

To eliminate the size effect net profits were scaled by total assets.   

There is a sample of 596 Russian companies at our disposal during the period 2002-2009. 

Due to the small length of the period studied, standard deviation and skewness in 2004 and 2005 

were calculated with only 3 and 4 points correspondingly; for the year 2006 the second and third 

moments were calculated with 5 points. Starting from 2007 we continue to add the number of 

points one by one. Table 1 shows the descriptive statistics for the estimated risk attitude 

coefficients (RC). 

Table 1 

Descriptive statistics for the measure of risk aversion coefficients (RC) 

M

ean 

M

edian 

St

d. Dev. 

Sk

ewness 

Ku

rtosis 

M

in. 

M

ax. 

O

bs. 

-

0.1280 

-

0.1422 

5.

4729 

-

0.4469 

10.

2530 

-

45.2947 

3

1.0810 

3

576 

 

The measure of risk aversion calculated in the way described above is quite a conditional 

value. However, it allows us to divide investors into those who reject risk and those who prefer 

risk. The division is done according to the median value. Thus, we will classify the companies 

which have the value of the risk attitude coefficient lower than the median as preferring risk, and 

higher than the median – as risk averse.  

 

4.2. THE MEASURE OF UNCERTAINTY 

There are several approaches available in empirical literature on how to construct 

uncertainty measure. The one that is used for this paper is based on estimation of the variance of 

the unpredictable  part of a stochastic process (this approach is applied by Aizenman and Marion 

(1993), Ghosal (1995b), Ghosal and Loungani (2000), Bo and Sterken (2007)). The sequence of 

implementation of the method is the following: 

1) to set a forecasting equation for uncertainty variable; 

2) to get the residuals by estimating the forecasting equation; 

3) to calculate the standard deviation of the residuals as the measure of uncertainty. 
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As we have noted above, the overall uncertainty is constructed through estimation of 

demand uncertainty. Demand forecast is built on the base of sales history. Sales of a firm are 

described as a trend-stationary autocorrelated process AR(1).  

𝑆𝑎𝑙𝑒𝑠! = 𝑐! + 𝑐!𝑇𝑟𝑒𝑛𝑑 + 𝑐!𝑆𝑎𝑙𝑒𝑠!!! + 𝜀!       (9) 

where Sales is the volume of company’s sales, c0 , c1, c2 are parameters, ε is an error term. 

The parameters of the model (9) are estimated company by company. The estimated 

standard deviations of demand shocks εt  are used as the measure for demand uncertainty. The 

standard deviation of an error term is calculated starting from year 2004 using the data from 

2002 to 2004. Each following year adds the observations to be included. Thus the residuals for 

year 2009 are estimated using the data set during 2002-2009. To eliminate the size effect, the 

discovered values of residuals are weighed by total assets and then the common logarithm of the 

parameter is used. 

Apart from the summands presented in equation (9) the control variables which are 

known to influence consumer demand on goods indirectly are added in the model.  To these 

variables we refer: an increase in the nominal wages in the economy, an increase in the number 

of the employed, an increase in the part of income used for purchase of goods and services, price 

index in production sector. Extension of the model does not cause any statistically significant 

changes in parameters’ values. 

 

5. DATA AND EMPIRICAL ESTIMATES 
Russian companies’ data are used to test the demand uncertainty impact on corporate 

investment decisions. To the best of our knowledge, previous empirical works concerning the 

uncertainty – investment relationship do not deal with Russian market. For the research purposes 

the database FIRA–PRO was used. It contains the companies’ financial statements and key 

macroeconomic indicators of Russia. The sample consists of 596 companies from seven 

industries: 1) the production of vehicles, full-trailers and semitrailers; 2) the metallurgical 

industry; 3) the communications industry; 4) the cellulose, wood pulp, carton industry; 5) the 

food industry;  6) the plastic and rubber industry; 7) the chemical industry.  

Financial statements were collected during 2002-2009 years.  

The following model is chosen for testing: 
!
! !"

= 𝑓! + 𝑓! + 𝑏! ∗ 𝑆𝐺!" + 𝑏! ∗ 𝑆𝐺!"!! + 𝑏! ∗ 𝑈𝑀!"##  !"#$%!" + 𝑏!𝑈𝑀!"#$  !"#$%!" +

  +𝑏! ∗ 𝑃𝑜𝑤!" + 𝑏! ∗
!
! !"

+ 𝑏! ∗ 𝐿𝑖𝑞!" + 𝑏! ∗ 𝑅𝑂𝐸!" + ξ!"     (10) 
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where I/A is a common logarithm of the ratio: “purchase of fixed assets, income-bearing 

placements into tangible and intangible assets” (from Cash Flow statement) divided by total 

assets (weighing is used to eliminate a size effect); fi, ft are fixed and time effects 

correspondingly; SG is a common logarithm of annual sales growth rate; UM less risky is the 

uncertainty measure for risk averse companies, it takes on the value of demand uncertainty for 

companies less inclined to risk, and takes the value of 0 for risk preferring companies;            

UM more risky is the uncertainty measure for preferring risk companies, it takes on the value of 

demand uncertainty for companies more inclined to risk, and takes the value of 0 for companies 

which reject risk; Powit is a company’s market power - the ability to set as higher price as 

possible in comparison with cost, the variable is calculated as a common logarithm of the ratio of 

sale proceeds to cost; D/E is a common logarithm of the ratio of debt to equity; Liq is a common 

logarithm of the current liquidity coefficient; ROE is a common logarithm of return on equity 

coefficient; ξ is an error term (investment shocks which are not explained by regressors). 

It is necessary to point out, that as the cash flow statements are presented in the database 

starting from 2004, the regression (10) is constructed during 2004-2009 (years 2002, 2003 are 

excluded). However for equations (8), (9) the full period is used. 

Table 2 contains the descriptive statistics of the regression (10) variables over the whole 

period of observations. 

Table 2 

Descriptive statistics of dependent and explanatory variables  
Variable Mean Std. Dev. Min Max Skewness Kurtosis Obs. 

I/A -3.2762 1.4573 -12.3180 -0.3095 -1.2937 6.3843 3087  
SG 0.0834  0.3638  -3.1245 2.5786 -1.5226  13.9112  3570  
UM less risky -0.9612 1.2463 -6.5969 2.7729 -0.9698 2.9761 3576 

UM more risky -1.0083 1.2461 -8.2518 2.1255 -0.9024 3.1649 3573 

Pow 0.2347  0.2343  -0.8317 2.6288 1.8470  11.5179  3571  

D/E 0.0536  1.4879  -5.2715 9.1960 0.5143  4.4134  3409  

Liq 0.4709  0.8322  -2.7610 5.1568 0.5475  4.3364  3574  

ROE 2.5821 1.4374 -6.2366 11.2426 -0.8342 6.9508 2893 

 

While estimating the parameters of the regression (10) we deal with panel data. A 

variable “ind” - industry is included into the model as a control variable. The following 

estimators are used to get the results: ordinary least squares (OLS); fixed effects model (FE); 

random effects model (RE); panel data models with binary variables controlling time effects 

(REtime, FEtime); Hausman-Teylor’s model (HT). Estimation results are presented in table 3. 
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Table 3 

Econometric estimates 

Variable OLS RE REtime FE FEtime HT 
(1) (2) (3) (4) (5) (6) (7) 

SG 0.496*** 
(0.102) 

0.455*** 
(0.087) 

0.144 
(0.093) 

0.413** 
(0.094) 

0.051 
(0.100) 

0.459*** 
(0.087) 

SG (t-1) 0.585 
(0.112) 

0.493*** 
(0.098) 

0.427*** 
(0.097) 

0.436*** 
(0.106) 

0.325*** 
(0.105) 

0.498*** 
(0.098) 

UM less risky -0.135*** 
(0.032) 

-0.085** 
(0.043) 

-0.125*** 
(0.043) 

0.087 
(0.090) 

-0.007 
(0.089) 

-0.099** 
(0.045) 

UM more 
risky 

-0.106*** 
(0.034) 

-0.056 
(0.045) 

-0.086* 
(0.045) 

0.064 
(0.089) 

-0.052 
(0.089) 

-0.066 
(0.047) 

D/E -0.214*** 
(0.027) 

-0.156*** 
(0.031) 

-0.149*** 
(0.031) 

-0.040 
(0.047) 

-0.053 
(0.046) 

-0.090** 
(0.042) 

Liq -0.322*** 
(0.047) 

-0.230*** 
(0.051) 

-0.214*** 
(0.050) 

-0.151** 
(0.063) 

-0.136*** 
(0.061) 

-0.157*** 
(0.058) 

Pow 0.323** 
(0.142) 

0.189 
(0.181) 

0.192 
(0.180) 

-0.251 
(0.262) 

-0.271 
(0.257) 

-0.074 
(0.251) 

ROE 0.125*** 
(0.022) 

0.098*** 
(0.021) 

0.093*** 
(0.021) 

0.092*** 
(0.024) 

0.081*** 
(0.024) 

0.106*** 
(0.022) 

Ind1 -0.226** 
(0.110) 

-0.225 
(0.167) 

-0.223 
(0.168) 

- - -0.158 
(0.184) 

Ind2 -0.041 
(0.107) 

-0.037 
(0.164) 

-0.028 
(0.165) 

- - 0.038 
(0.181) 

Ind3 0.564*** 
(0.109) 

0.743*** 
(0.169) 

0.770*** 
(0.169) 

- - 0.896*** 
(0.188) 

Ind4 0.168 
(0.112) 

0.189 
(0.172) 

0.168 
(0.172) 

- - 0.250 
(0.187) 

Ind5 -0.033 
(0.110) 

0.011 
(0.172) 

0.012 
(0.173) 

- - 0.100 
(0.189) 

Ind7 -0.106 
(0.109) 

-0.029 
(0.168) 

-0.020 
(0.169) 

- - 0.099 
(0.187) 

Year 2005 - - -0.110* 
(0.062) 

- -0.124* 
(0.064) 

- 

Year 2006 - - -0.051 
(0.060) 

- -0.057 
(0.061) 

- 

Year 2008 - - -0.146** 
(0.064) 

- -0.144** 
(0.065) 

- 

Year 2009 - - -0.581*** 
(0.070) 

- -0.633*** 
(0.072) 

- 

Cons -3.841*** 
(0.118) 

-3.742*** 
(0.159) 

-3.608*** 
(0.163) 

-3.164*** 
(0.154) 

-3.119*** 
(0.159) 

-3.843*** 
(0.177) 

Observations 2044 2044 2044 2044 2044 2044 
Notes: standard errors are taken in the parentheses; the significance level is marked by the 

asterisks: * p<0.1, ** p<0.05, *** p<0.01. 
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The most substantial result concerns the significance and the sign of the coefficients b3, 

b4 before variables UM less risky, UM more risky. On the whole it is necessary to stress, that the 

factor of investors’ risk attitude is found to be one of fundamental, while constructing the 

investment policy by Russian companies during 2002-2009.  

The coefficient b3 before the variable designating the measure of demand uncertainty for 

risk averse companies is significant and negative. It means that under demand uncertainty 

companies which tend to risk less, reduce the volume of investment in capital assets. As far as 

risk preferring companies are concerned, they either lower investment in a more moderate 

manner, than risk averse investors (according to columns 2, 4 of table 3), or do not decrease 

investment at all (coefficient b4 before the coefficient of the measure of demand uncertainty in 

columns 3, 5, 6, 7 is statistically insignificant). Thus, on the basis of the factor of investors’ risk 

attitude we have managed to distinguish companies’ investment decisions under demand 

uncertainty.  

It is necessary to stress, that our results coincide with the conclusions of Bo and Sterken 

(2007) who have investigated the sample of 94 non-financial companies listed at the Amsterdam 

Stock Exchange during the period 1985–2000. The researches show that companies, which are 

prone to risk, intensify investment under demand uncertainty (the coefficient is significant and 

positive), while risk averse companies decline the activity of investment policy. 

Let us clarify the results of the impact of the rational variables included into the model.  

The expectations of sales growth (SG) encourage the increase of resources directed to 

investment in tangible and intangible assets (I/A). 

Hypothetically, companies possessing a higher market power (Pow) seem to intensify 

investment in capital assets. It is a necessary prerequisite for a company to secure its leading 

position in the market, to maintain the production capacities and realize the possibility to 

increase sales in case of a favourable price. The hypothesis proves to be true: in fact, companies, 

which are able to increase the gap between the price set and production cost, tend to increase the 

investment in capital assets. 

The next point to consider is whether the investment policy of the company is influenced 

by the debt volume. Are the companies possessing more debt (relative to equity) characterized 

by the opportunistic behaviour and tend to participate in risky investment projects, knowing that 

they risk not by their own, but by borrowed resources? Or alternatively if a company is burdened 

with substantial debt, it is likely to stay cautious in relation to possible new investment projects 

in order not to deteriorate its current state, isn’t it? The significant and negative coefficient 

before the variable (D/E) in 4 models out of 6 gives the evidence to affirm, that the higher the 
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leverage, the more conservative investment policy is. We also have checked if the latter might 

change, depending on whether it is a risk averse or a risk preferring company. In order to do that, 

we divided the sample into two subsamples according to the median value of the risk aversion 

measure. The results proved to be robust for both kinds of attitude towards risk. 

Current liquidity coefficient can be treated as a financial restraint to draw away, in 

particular, the cash assets into investment projects. The negative dependence indicates that the 

more resources are in current assets, the less funds are directed for capital assets purchasing. 

It was also of our interest to test the relationship between the investment volume and the 

efficiency of company’s functioning. To reflect the efficacy, the coefficient of return on equity 

(ROE) is included into the model. It is assumed, that the higher the return on equity, the more 

accumulated through profits resources is possible to direct for development, i.e. in investment 

projects. In fact, according to the estimates in the table above, more successful  firms (according 

to this criterion) tend to invest more aggressively. 

Since the time span of the research includes both the crisis period (years 2008, 2009) and 

the period before the crisis (2004-2007) we have estimated the time effect on the companies’ 

investment with REtime and FEtime models. The year 2007 is chosen as a basic one. According to 

the results, presented in table 3, we found the increase of investments in 2005-2006 and decrease 

in 2008 and 2009 in comparison to the base year. This result corroborates the negative impact of 

crisis on the companies’ willingness to invest in capital assets. 

 

6. CHECK OF RESULTS’ ROBUSTNESS 
To check the robustness of the results with regard to the choice of estimator we present 

Generalized Method of Moments (GMM) estimates below. The sample is divided by two 

subsamples according to the median value of the measure of risk aversion. Table 4 contains the 

results of two models (GMM 1, GMM 2) which differ in the range of explaining variables and 

instruments. While estimating the model GMM 2, we imposed the equality condition of the 

coefficients in the first equation (for amplitudes) and the second equation (for differences). 
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Table 4 

The GMM estimators 

Parameter GMM 1 GMM 2 
For risk averse 

investors 
For risk 

preferring 
investors 

For risk averse 
investors 

For risk 
preferring 
investors 

(1) (2) (3) (4) (5) 
1st equation 

SG 1.376**    
(0.537) 

0.451        
(0.928) 

0.836***   
(0.189) 

1.054***    
(0.192) 

UM -0.542*     
(0.288) 

-0.037       
(0.273) 

-0.265**    
(0.106) 

0.252**      
(0.115) 

Power - - -0.063        
(0.338) 

0.284          
(0.380) 

Liq - - -0.019        
(0.134) 

-0.169        
(0.104) 

ROE - - 0.300***   
(0.054) 

-0.023        
(0.029) 

Cons -5.122***  
(0.782) 

-3.430*** 
(0.643) 

-4.042***  
(0.249) 

-2.667*** 
(0.243) 

Year 2006 0.978**      
(0.448) 

-0.069        
(0.753) 

- - 

Year 2007 1.254**      
(0.529) 

0.459         
(1.137) 

- - 

Year 2008 1.187          
(0.870) 

-0.197        
(0.790) 

- - 

Year 2009 0.327          
(0.384) 

-0.348        
(0.583) 

- - 

Number of 
observations 

1507 1579 1255 1213 

Instruments SG, UM, Power, Liq, ROE (are 
written down in differences)  

SG, UM, Power, Liq, ROE (are 
written down in differences) 

2nd equation (in differences) 
SG 1.323***    

(0.241) 
1.797***   
(0.207) 

0.836***   
(0.189) 

1.054***    
(0.192) 

UM -0,129        
(0.253) 

0.199          
(0.324) 

-0.265**    
(0.106) 

0.252**      
(0.115) 

Power - - -0.063        
(0.338) 

0.284          
(0.380) 

Liq - - -0.019        
(0.134) 

-0.169        
(0.104) 

ROE - - 0.300***   
(0.054) 

-0.023        
(0.029) 

Number of 
observations 

1202 1258 918 860 

Instruments SG, UM, Power, Liq, ROE  SG, UM, Power, Liq, ROE for the 
previous period 
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Notes: standard errors are taken in the parentheses; the significance level is marked by 

the asterisks: * p<0.1, ** p<0.05, *** p<0.01. 

 

 

As it follows from table 4, estimation results concerning the risk attitude factor coincide 

with the results of Hausman-Teylor’s model and Fixed Effects model: companies that tend to 

risk at least do not lower the investment under demand uncertainty. 

Estimates of GMM 2 provide more categorical results, by allowing to distinguish  

investment decisions between risk averse and preferring risk companies. In column 5 of table 4 

the coefficient before the uncertainty measure variable for preferring risk companies (UM) is 

significant on 5% level and positive. 

 

CONCLUSION 
Sharing the arguments of theoretical and empirical research, which criticize the 

groundlessness of exclusion of the factor of attitude towards risk while constructing the 

companies’ investment policy under uncertainty, in this paper we have tested the demand 

uncertainty impact on investment in capital assets through the measure of risk aversion channel, 

using the sample of 596 Russian companies. Apart from the risk factor we have also included 

into the model the variables which establish corporate investment decisions, such as: sales 

growth, market power of the company, debt to equity ratio, return on equity, current liquidity 

coefficient, time effects. 

The regression analysis of the panel data constructed provides the evidence, that 

investment decisions of Russians companies under demand uncertainty are established by both 

rational and behavioral (risk attitude) factors. The dependence of company’s investment volume 

on its financial performance (values of return on equity, current liquidity, financial leverage) and 

the position in industry (the market power) is shown. Besides, it is found, that investors’ risk 

attitude is crucial while making investment decisions under demand uncertainty. Risk averse 

companies tend to decrease investment, whereas for risk preferring companies this tendency was 

not revealed. In this connection, the theoretical model of Sandmo (1970), developed by Bo and 

Sterken (2007) seems to be viable for Russian market during 2002-2009: risk-neutrality 

assumption distorts the modeling. 
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