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 Over the last decades, much attention has been drawn to the question of productivity variation 

across countries. The differences in cross-country productivity could be explained by both foreign and domestic 

be considered. Foreign direct investment (FDI) and international trade are suggested to be major conduits 

of international technology transfer. The present paper aims to extend the current empirical literature by 

determining the effect and the source of productivity spillover in Russia in case of chemical industry. In order 

developed by Ericson and Pakes (1995) and Olley and Pakes (1996). The econometric model was tested on 

the companies from chemical industry for the period 2007–2012. The empirical results show that FDI and 

international trade productivity spillovers are present in Russian chemical industry. The size of FDI spillovers is 

economically more important than imports-related spillovers. Based on the empirical results, we may predict 

that Russia’s accession to the World Trade Organization in 2012 should result in productivity growth. However, 

further research on this topic will be possible when the statistical data becomes available for several years after 

accession.

Productivity spillover, FDI, trade liberalisation, Russia.
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Descriptive statistics of the data.

Variable                Mean   Std. Dev.       Min        Max      Observations

ynetsa~s overall    16282.94    37104.5       40.9     141452       N =     108

         between               37227.03      380.1   117998.7       n =      18

         within                7460.019  -20632.73   39736.27       T =       6

 

imimpo~e overall        3.01   2.734568        .01       11.4       N =     108

         between               2.731948         .5       9.75       n =      18

         within                .6025656   1.463333       4.66       T =       6

                                                               

         between               2321.141   62.22667   7286.343       n =      18

         within                5181.064   -5914.75   35884.87       T =       6

random effects. Then the most appropriate model was chosen to estimate the panel data.

-

-

 

Net sales

Number of employees

Value of property, plant and equipment, net of depreciation

Materials (M) Firm-level year-end materials inventory stocks

Firm mark-up (FM)

Import share (IM) Value of imported goods

FDI share (FI)

Investment (Inv)
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-

-

-

           F(  7,    96) =  641.69

       Model    302.192893     7  43.1704132           Prob > F      =  0.0000

    Residual    6.45854026    96  .067276461           R-squared     =  0.9791

           Adj R-squared =  0.9775

       Total    308.651433   103  2.99661585           Root MSE      =  .25938

 

 

    lllabour    -.1087084   .0935847    -1.16   0.248    -.2944726    .0770558

   lkcapital     .4583853    .057005     8.04   0.000     .3452313    .5715392

 lmmaterials     .4237243    .076147     5.56   0.000     .2725737    .5748749

limimports~e      .086404    .090191     0.96   0.340    -.0926236    .2654317

 linvestment     .0327922   .0142688     2.30   0.024     .0044689    .0611156

       _cons     .4223255   .6080333     0.69   0.489    -.7846112    1.629262

R  is 

-

Another important assumption of the FE model is that those time-invariant characteristics are unique to the 
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1 2 3 4 5 6 7

where i


FE model.

 

       overall = 0.9543                                        max =         6

                                                F(7,79)            =     37.75

corr(u_i, Xb)  = -0.6427                        Prob > F           =    0.0000

    lllabour    -.0654411   .1897335    -0.34   0.731    -.4430962     .312214

   lkcapital     .1492522   .1201148     1.24   0.218    -.0898305    .3883348

 lmmaterials     .3996918   .1140372     3.50   0.001     .1727065    .6266771

limimports~e     .5103775   .1592608     3.20   0.002     .1933768    .8273782

 linvestment     .0109556   .0125719     0.87   0.386    -.0140681    .0359794

       _cons     .2298174   1.915348     0.12   0.905    -3.582587    4.042222

F test that all u_i=0:     F(17, 79) =     6.74              Prob > F = 0.0000
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The overall R
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RE assumes that the entity’s error term is not correlated with the predictors which allows for time-invariant 

used in the model.

Regression model with random effects.

       overall = 0.9744                                        max =         6

                                                Wald chi2(7)       =   1492.84

corr(u_i, X)   = 0 (assumed)                    Prob > chi2        =    0.0000

 

 

    lllabour    -.1169475   .1233432    -0.95   0.343    -.3586958    .1248008

   lkcapital     .3232325   .0797434     4.05   0.000     .1669384    .4795267

 lmmaterials      .408037   .0943266     4.33   0.000     .2231603    .5929137

limimports~e     .2679408   .1194744     2.24   0.025     .0337753    .5021063

 linvestment     .0162339   .0128974     1.26   0.208    -.0090445    .0415123

       _cons     .9876227   .8314596     1.19   0.235    -.6420082    2.617254
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The overall R

-

ferences across panels.

and international trade spillovers on Russian chemical market.

F test that all u_i=0: F (17, 79) = 6.74 Prob > F = 0.0000

        Estimated results:

                                 Var     sd = sqrt(Var)

                 

               lynetsa~s     2.996616       1.731074

                       e     .0333638       .1826576

                       u     .0251273       .1585161

        Test:   Var(u) = 0

                             chibar2(01) =    13.85

                          Prob > chibar2 =   0.0001

From theoretical point of view, to determine whether we should use a FE model or a RE model we have to ques-

-

i

-

i
. We could think that some of these 

E X
i it it

( )   0 , where i
 

it
the error term. Under this hypothesis 

use the FE model.
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W b b  [ ]' [ ]ˆ ˆ ˆ  1

Hausman test.

    lllabour     -.0654411    -.1169475        .0515064        .1441709

   lkcapital      .1492522     .3232325       -.1739804        .0898252

 lmmaterials      .3996918      .408037       -.0083452        .0640857

limimports~e      .5103775     .2679408        .2424367        .1053085

 linvestment      .0109556     .0162339       -.0052783               .

 

                          =       22.28

                Prob>chi2 =      0.0023

-

market.

whether the model shows adequate results.
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To detect whether a phenomenon of heteroscedasticity is present in our data we can perform a test of Wald 

the error is the same for all individuals.

Test for heteroscedasticity.

chi2 (18) = 110.44

Prob>chi2 = 0.0000

-

als. A phenomenon of heteroscedasticity is present.

-

relation in the errors.

Test for autocorrelation.

    F(  1,      17) =     54.794

           Prob > F =      0.0000

The null value of the P value leads us to reject the null hypothesis and to validate the presence of autocorrelation 

-

FE model with robust standard errors.

       overall = 0.9543                                        max =         6

                                                Wald chi2(7)       =         .

corr(u_i, Xb)  = -0.6427                        Prob > chi2        =         .

                                (Replications based on 18 clusters in company)
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FE model with robust standard errors. 

 

                 Observed   Bootstrap                         Normal-based

 

    lllabour    -.0654411   .2324586    -0.28   0.778    -.5210515    .3901694

   lkcapital     .1492522   .1509844     0.99   0.323    -.1466719    .4451762

 lmmaterials     .3996918   .1139047     3.51   0.000     .1764426     .622941

limimports~e     .5103775   .2011871     2.54   0.011     .1160581     .904697

 linvestment     .0109556   .0102039     1.07   0.283    -.0090437     .030955

       _cons     .2298174   2.944158     0.08   0.938    -5.540626    6.000261

 

We see, with the R -

-

ties on Russian chemical market in the form of FDI and international trade leads to increase of productivity within 

the whole industry.

-

-

-

-
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Based on the empirical results, we may predict that 

-

-

-

-

other issue is whether the literature so far has taken 
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fare. Another important question, of course, is whether 
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