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Abstract: The study presents an approach to assess the enterprise investment attractiveness based on the
econometric modeling of return on assets. The researchers underline the key role of financial indicators in
assessing investment attractiveness and propose a system of financial ratios of the enterprise-predictors of
return on assets. In the conditions of collinearity of prognostic factors, the researchers offer to implement ridge
regression which enables to obtain better prognostic characteristics to preserve reliability and informational
value of the modelling. The researchers suggest tools to analyze how predictors of return on assets contribute
to the assessment of mvestment attractiveness whose quality was tested using standard fisher and student
tests and the standard error. The results of the empirical evaluations carried out using the Gretl Software
confirmed their feasibility for potential investors, shareholders and owners in managing the use of capital
effectively.
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INTRODUCTION

Fearing global risks, investors now require more
convincing evidence of the investment appeal of the
company. Therefore, development of mvestment strategy
requires a systematic approach to investment market
research. In this regard, the relevance of research to
develop scientifically sound and practically applicable
methods of analyzing investment appeal of the mdustrial
enterprises 1s increasing. Existing approaches to identify
and differentiate factors and indicators of company’s
investment appeal as a whole can be divided into two
main areas: in one case, the researchers identify only
internal factors and indicators of enterprise’s investment
appeal, in other both internal and external. However, for
potential investors the most manageable and informative
factors are mternal ones. According to Cokins (2009),
Walsh (2011) and Altman (1968), the main internal factor
of company’s mvestment appeal 1s its financial standing
which 18 a general of company’s
performance. The traditional tool to assess the investment
appeal of the enterprise based on this factor is the
analysis of its proportions (ratios) using its financial

characteristic

statements. The researchers (Khasanova et al, 2015;
Kapler, 2000; Berestetsky and Sapotnitsky, 2004, Khavmn,
2004) pointed out that the financial standing and
accordingly, the investment appeal of the company is
largely determined by the net return on assets in its
possession. Return on assets (on total capital invested)
shows whether the enterprise has the base to ensure high
retumn on investor’s equity. The company that does not
have high values of net return on assets, 1s virtually
unable to provide a sufficiently ligh level of return on
equity. When developing methodical
approaches to evaluation of investment appeal, it seems
appropriate to use multiple linear regression of the net
return on assets mn order to identify the most sigmificant
regressor. Hconometric multivariate model of net return on
assets will allow to quantify the impact of the individual
regressors to identify the most significant of them,
determine the “bottlenecks” in increasing the investment
appeal and determining its indicators in the long term. The
working hypothesis of the study is that the increase of

mvestor’s

the net return on assets 1s promoted by the growth of
retum on sales, turmnover of current assets, current
liquidity, increase m the ratio of payables to loan capital,
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the ratio of receivables and payables, while the decrease
in the ratio of current liabilities to receivables, decrease n
the ratio of debt capital and assets leads to an mncrease in
the net return on assets.

MATERIALS AND METHODS

Using classical least squares, we have built the
original model of net return on the enterprise’s assets,
calculated the inflation regression test VIF for each
regressor, then we applied a ridge regression to estimate
the parameters of multivariate linear regression model.
Quality comparison of estimates of the models received
was performed by standard Fisher test and t-test
(Wooldndge, 2009; Hill et al., 2012; Samerkhanova and
Kadochmkova, 2015) according to the standard error
models and mformation criteria of Akaike and Schwarz To
argue the solution of the study hypothesis we used
quarterly financial ratios for 2009-2016 of a leading
chemical enterprise; they were obtained by calculations of
data from “Spark” online system: Y, net return on assets,
%: X1, net return on sales,%; X2, turnover of current
assets; X3, current ratio;, X4, the ratio of current liabilities
to receivables; 35, the ratio of receivables and payables;
X6, the ratio of payables to loan capital, %; X7, the ratio of
debt capital and assets. Modeling was developed using
Gretl Software package (Adkins, 2014).

RESULTS AND DISCUSSION

Lmear coefficients of pair correlation received by
Gretl Software between the dependent variable and
regressors as well as linear coefficients of correlation
between factors 1s presented in Fig. 1.

The analysis of linear coefficients of pair correlation
of regressors with the dependent variable-net retun on
assets (Ryxj) (Fig. 1), showed that the net return on assets
has a close direct correlation with the net return on sales
(Ryx1 = 0.975), tumover of current assets (Ryx2 = 0.833),
the ratio of receivables and payables (Ryx5 = 0.824), the
ratio of accounts payable and debt capital (Ryx6 = 0.903),
it has a close mverse correlation with the ratio of debt
capital and assets (Ryx7 = -0.980), regressors X3, current
ratio, X4, the ratio of current liabilities to accounts
receivable have a moderate correlation with the net return
on assets.

However, the linear coefficients of factor correlation
(Rxixj) show the close correlation (collinearity) between
regressors: Rh1x2 =0.859; Rh3x4 =-0.912; Rh1x5 = 0.800;
Rh3x5 = 0.723; Rxlh6 = 0828, Rxlh? = -0.933;
Rx2h7 = -0.828; Rhéx7 = -0.929.
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Fig. 1: Matrix of linear coefficients of pair correlation

- oEE

File Edit Tests Save Graphs Analysis LsTe B

H gretl: model 2

Sequential elimination

ing two-sided alpha = 0.05

Test on Model 1:

Null hypothesis: the regression paramecers are zero for the variables
X2, X3, X5

Test statistic: F(3, 24) = 1.77127, p-value 0.179516

Omitting variables improved 2 of 3 model selection statistics.
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Sreusch-Pagan test for heteroskedasticity -
othesis: heteroskedasticity not present
Test statistic: IM = 6.21755

with p-value = P(Chi-square(4) > 6.21755) = 0.18348

Breusch-Pagan test for heteroskedasticity (robust variant) -
othesis: heteroskedasticity not present

Test statistic: LM = 6.5315

with p-value = B(Chi-square(4) > 6.5315) = 0.162816

Fig. 2: OLS estimate of multiple regression of net return
on assets for the full set of factors

In the presence of collinearity, for the selection of
regressors into multiple regression, you must first assess
multiple regression with the classical Least Squares (OLS)
(Fig. 2) for full set of regressors and determine the
regression inflation criterion (VIFj) to detect excess
collinear regressors. Based on the received results
shown in Fig. 2, we can write the original multiple linear
regression model of the net return on assets:

4923



J. Eng. Applied Sci., 12 (19): 4922-4926, 2017

H gretl: collinearity &g
BEEA DX
Variance Tnflation Factors
Minimm possible value = 1.0
Values » 10.0 may indicate a collinearity problem
X 30.452
X2 8.859
%3
x4
x5
%6
27
VIE(3) = 1/{1 - R(1}"2), where R(3) is the multiple correlacion cosfficient

between variable j and the other independent ables

Propercies of matrix X'X:
l-norm = 222.13402

Determinant = 2.8069495e-005
Reciprocal condition number = 2.6442807e-005

Fig. 3: The test results of model 1 for multicollinearity by
inflation factors
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As seen in Fig. 2, regression has R’ close to 1,
the regression is significant on the whole by Fisher
test (p (F)<0.01) and by t-test the regression coefficient by
regressor X2-tumover of current assets 1s not significant
that can be the result of collinearity. The sign of the
coefficient by regressor X3-the turnover of curent
assets, does not correspond to the working hypothesis of

the model This situation resulted from regressor
multicollinearity. The negative consequences of
multicollinearity are inaccurate linear correlation

coefficients with the dependent variable-the net return
on assets, reduction in the accuracy of regression
coefficients, incorrect operation of the Student’s test
when testing the significance of a coefficient of regressor.
To identify multicollinearity (Fig. 3) and redundant
collinear factors, calculation of mflation regression test
15 applicable (Wooldridge, 2009; Hill et al, 2012
Garcia et al., 2016, Gomez et al., 2016):

_ 1
VIE = ]

1

where, R°-R* in the specific regression equation for
the jth factor. VIF, (Variance Inflation Factor) parameter for
the jth predictor shows how the estimate of standard
deviation for the regression coefficient increases in
comparison with the situation if there was no
multicollinearity. With VIF, value of »10, multicollinearity
is possible. As seen in Fig. 3, the presence of collinearity
15 confirmed for regressors X1, netreturn onsales, X3,
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Fig. 4: OLS estimate of multiple regression of net return
on assets after eliminating redundant variables

current liquidity ratio; {4, the ratio of current liabilities to
receivables; X6, the share of payables in the loan capital,
%; X7, the ratio of debt capital and assets. It 15 possible
to exclude correlated regressors to eliminate duplication
of information. Using Gretl, we eliminate sequantially
redundant variables, using two-sided p = 0.05.

The presented calculations lead to the conclusion
that predictors X2, the turnover of circulating assets; X3,
current liquidity ratio; X5, ratio of receivables and
payables have to be excluded from Eq. 1. Thus, the
exclusion of collinear factors yielded a model of net return
on assets (Eq. 2):

Y, =025+0.17X, -0.33X,, +0.45X,, — 033X, +¢,

(2)

As seen m Fig. 4, Model 2 has R’ close to 1,

the regression 1s sigmficant in the whole by Fisher
test (p (F)<<0.01), all regression coefficients are significant
by Student’s test. Testing the regression residuals for
heteroskedasticity in Model 2 (White’s test, Breusch-
Pagan test) with a probability of 90% shows the
regression residuals homoscedasticity and confirms
compliance with the second OLS background. To compare
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Fig. 5. The results of Model 1 testing to multicollinearity
by inflation factors

Models 1 and 2 with the aim of selecting the best one, we
will use Schwarz and Hannan-Quinn information criteria,
showing goodness of fit, all things being equal. These
mformation criteria introduce penalty function for
mcreasing the mumnber of regressors in the model. Ceteris
paribus, the preferred model is the one where the values
of these criteria lower. In Model 2, Schwartz and
Hamnan-Quinn criteria are higher than in Model 1 which
does not allow to choose Model 2. Calculation of mflation
regression test for Model 2 confirms the presence of
collinearity in regressors X1, X6, X7 (Fig. 5).

Therefore, to obtain the Tbest prognostic
characteristics, to preserve reliability and information
content of modeling, we will do ridge regression that is
widely represented in the studies (Garcia et al., 2016;
Chandrasekhar et al., 2016). Ridge regression is a method
of down-weighting, the method of selecting factors. It 1s
often used to prevent over-fitting where independent
variables are correlated with each other. The consequence
15 1ll-conditiomng of the factors matrix and the instability
of estimates for regression coefficients. In ridge
regression, correlation matrix diagonal adds constant in
order to equal all the diagonal elements of the correlation
matrix to 1.0 (by = O the ridge regression estimators are
converted to the least squares estimators). In other words,
the ridge regression artificially shrinks the correlation
coefficients to calculate more robust estimates of the
regression coefficients. If the classic least squares involve
a vector-matrix estimation of regression coefficients
from the known formula: B = (X'X)'=X'Y, the addition of
parameter solves the problem of ill-conditioning of matrix.
Ridge estimators are shifted unlike the OLS estimators.
However, it 1s proved that there exists such A in which

Table 1: Results of ridge regression

Regression t-statistics
Const. coeficients (tgn.00=2.77) SE R?
al=0.1 a=10.250 12.66 0.014 0.878
bl =0.320 9.44 - -
b4 =-0.120 -3.85
b6 =0.220 571
b7=-0.310 -14.23 - -
a2=02 a=0.240 11.79 0.020 0.782
bl =0.310 8.62 - -
b4 =-0.090 -2.70
b6 = 0.200 519
b7=-0.294 -12.61 - -
a3=03 a=0.230 10.54 0.026 0.698
bl =0.290 7.55 - -
b4 =-0.080 -2.03
b6 =0.190 4.61
b7=-0.280 -10.81 - -
a4 =04 a=0.230 9.52 0.031 0.631
bl =0.270 6.69 - -
b4 =-0.070 -1.63
b6=0.180 4.16
b7 =-0.260 -9.41

the ridge estimator is more efficient than OLS estimators:
B = (X"X+AD"'*X'Y. Results of ridge regression, received
in Gretl for the analyzed enterprise are shown in
Table 1.

On the basis of the highest determination coetficient
and the mimmum standard error of the model we
choose ridge-estimators for A = 0.1 and write down the
final multi-factor linear regression model of the net returmn
on assets:

Y, =0.25+032X, -0.12X,, +0.22X,, - 0.31X,, + ¢,
(3)
From Model 3 with a probability of 99% it is followed
that with a growth of 1% 1in the net return on sales, net
return on assets increases by an average of 0.32% at a
constant level of other factors, the growth in the ratio of
current liabilities to receivables by 1% increases net return
on assets by an average of 0.22%. Empirically observed
decrease of the ratio of current liabilities to receivables by
one point increases net return on assets by an average
0.12 % when the ratio of debt capital and assets decreases
by one pomt, net return on assets grows by an average of
0.31% in a positive financial leverage.

CONCLUSION

Although, there is a wide variety of approaches to
identify and differentiate internal factors and mdicators of
investment appeal of enterprises, for example such factor
as the net return on assets, econometric models have a
mumber of advantages. These advantages include the
ability to assess the contribution of each considered
factor in the model variation of the net return on assets, to
verify the adequacy and relevance of the constructed
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model, to predict changes in the found dependencies in
the future. The performed regression analysis allowed us
to confirm the working hypothesis. Since the models were
buult on real data for a certain period of time, the identified
patterns are to some extent, reliable and suitable for
further use when analyzing the curent situation and
identifying trends n the short term. However, 1t should be
remembered that the model 1s a simplified interpretation of
actual market conditions which implies the possibility of
excluding a number of factors from consideration which in
combination can have a sigmficant iumpact on the
mvestment appeal. The models obtained during the study
can be used as a tool in decision-making by investors.
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