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 2.4  

   (Total Variance Explained) 
 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 5.861 36.632 36.632 5.861 36.632 36.632 

2 4.742 29.637 66.268 4.742 29.637 66.268 

3 2.159 13.493 79.761 2.159 13.493 79.761 

4 1.172 7.324 87.085 1.172 7.324 87.085 

5 .883 5.516 92.601    

6 .664 4.151 96.751    

7 .258 1.614 98.365    

8 .146 .912 99.277    

9 .116 .723 100.000    

10 4.114E-16 2.572E-15 100.000    

11 3.372E-16 2.108E-15 100.000    

12 2.378E-16 1.486E-15 100.000    

13 -6.070E-17 -3.794E-16 100.000    

14 -9.639E-17 -6.024E-16 100.000    

15 -2.388E-16 -1.493E-15 100.000    

16 -6.946E-16 -4.341E-15 100.000    

Extraction Method: Principal Component Analysis. 
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 2.5  

  (Rotated Component Matrix) 
 

 Component 

1 2 3 4 

Y .962 -.055 -.219 -.051 

X1 .958 .101 -.196 -.114 

X12 .905 .117 -.325 .019 

X15 .890 .087 -.249 -.217 

X14 .867 .016 -.202 .211 

X9 .052 .973 .120 -.024 

X6 -.406 .819 -.228 .083 

X2 -.185 -.815 -.464 .103 

X7 .464 .810 -.090 -.291 

X4 -.014 .782 .294 .411 

X8 .462 -.756 .408 .059 

X5 .523 .528 .134 .334 

X10 .214 .119 .789 .201 

X3 .493 -.145 .591 -.382 

X13 .431 -.309 .576 -.166 

X11 .528 -.420 -.032 .681 

Extraction Method: Principal Component Analysis. 

a. 4 components extracted. 
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     2010-2018 . 

        

      -

 -       -

 -      -

   :  

     -

     ,   -

       

 (        

  ),    -

    ,    -

 ( .  ),    -

        -
30,   (pooled)    (random 

effect)     :   

  ,     

  ,    (fixed effect) 

    ,  

     .31 
 

 2.6 

 -      
 

Dependent Variable: GDP   

Method: Panel EGLS (Cross-section random effects) 

Date: 11/18/20   Time: 22:45   

Sample: 2010 2018   

Periods included: 9   

Cross-sections included: 11   

Total panel (balanced) observations: 99  

Swamy and Arora estimator of component variances 
     

Variable Coefficient Std. Error t-Statistic Prob. 

C 795.2499 195.5398 4.066947 0.0001 

IMPORT 0.487663 0.171581 2.842167 0.0055 

EXPORT 0.578964 0.135247 4.280783 0.0000 

WAGE 4.512811 0.843009 5.353216 0.0000 

                                                 
30          

 (pooled),   (fixed effect)    (random effect): 
31      ,      

   :      -

        /Random effect/ 

 (  3): 
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CITY_POP 7.810637 3.435103 2.273771 0.0253 

POOR_INDEX -17.97384 2.971088 -6.049581 0.0000 
     

 Effects Specification   

   S.D.   Rho   

Cross-section random 190.3305 0.6368 

Idiosyncratic random 143.7516 0.3632 
     

 Weighted Statistics   
     

R-squared 0.808930     Mean dependent var 340.5228 

Adjusted R-squared 0.798658     S.D. dependent var 314.3478 

S.E. of regression 141.0515     Sum squared resid 1850284. 

F-statistic 78.74675     Durbin-Watson stat 1.371090 

Prob (F-statistic) 0.000000    
     

 Unweighted Statistics   
     

R-squared 0.905816     Mean dependent var 1394.786 

Sum squared resid 3924170.     Durbin-Watson stat 0.646482 
     

 

 2.6-       (1)  

. 

 (GDP) = 795.25 + 0.48*IMPORT + 0.57*EXPORT + 4.51*WAGE + 

+ 7.81*CITY.POP - 17.97*POOR.INDEX:    (1) 
 

    (POOR.INDEX)  

     17.97  -

,   (CITY.POP)     7.81 

 ,    (WAGE)   4.51 -

 ,  (EXPORT)   (IMPORT) -

      0.57  

0.48  : ,    -  

        -

,       -

 ,    :  -

    79%-     -

 ,     : 
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     -

    -  -

  :   



 

« »   43 

 36 

2.2  

  
 

    -

       -

         -

      -

  (DSS),     -

     ,  -

   ,     -

,      

        

   ,     

       

,       

,      ,  

        -

 

     -

  ,      

    32    

      33․ 

   , 

   , 

   , 

   , 

  

      -

  , ,   -

       -

  OLAP (Online Analytical Processing) -

                                                 
32   Arnott D., Pervan  P., Dodson G., An Analysis of Decision Support Systems 

Research: Preliminary Results. Decision Support in an Uncertain and Complex World: The IFIP 

TC8/WG8.3 International Conference, 2009:  
33   El-Bakry H., Riad A. el-din, Awad E., Mamoun M. G., A Decision Support System Framework 

for E-Government. International Journal of Computational Linguistics and Natural Language 

Processing,  2012,  75-84: 
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      -   (Y  -

 ): 

     ,  - -

 ,    -

,      -

 ,    2010-2018 .  

  (  3):   ,  -

    X1, X5, X9, X15-  : -

        

  ,     -

   (2010-2018 .)  -

   ,      -

       

       -

   : 

        -

,     (  4) -

    ,    ` X2, 

X3, X4, X6, X12  X14: 

  
 3.1  

  -    

   
 

Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .825a .681 .636 90.5657 

2 .951b .905 .874 53.3462 

a. Predictors: (Constant), X2 

b. Predictors: (Constant), X2, X4 

 

Coefficientsa 

Model 
Unstandardized Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) -115.459 252.796  -.457 .662 

X2 3.061 .791 .825 3.869 .006 

2 

(Constant) -102.373 148.945  -.687 .518 

X2 2.335 .504 .630 4.631 .004 

X4 1.221 .324 .512 3.765 .009 

a. Dependent Variable: Y 

 



 

    `    

 43 

,     `  -

    ,    X2 ( -

       , 

.  )  X4 (    -

   , .  )  (  1-  -

),         95% 

  :   -

     , -

   5- : 

     . 
 

, 

:          (2) 

      -

  .       -

    1000    

      -  2335   -

,       -

  1000       

  -  1221     -

   ,       -  

 90.5%-       

,     :  

  ,    -  -

        

    -

 : , ,   , 

    , -

,      -

 (  3.1  3.3):  , , -

   ,     -

  ,  , -

      -

        -

      : 

     ,  

  -      -

      -

    : 

,  ,   ,    -

,     



 

« »   43 

 44 

  ,      

  :    

     

     -

    : 

 ,       -  

      -

 ,      :  
 

 
 

 3.1  

       

 (   ) 

 

,      

    ,    -

   `     -

       -

   (  3.1),      -

 : ,  3.1-   ,    

       -

    -

   ,    -

      -

   :   ,    -

  ,     



 

    `    

 45 

     ,    

   (  6): 

       

   , ,  -

        -

 :          

 

 

3.2  

   

   ( )    
  

-

-

-

-

-

 -

 

1. -

, 

2. 

,  

3. -

,  

4.  , 

5. : 

, -

   

-

  

 

` 

 

- -

 -



 

« »   43 

 46 

-

 

 -

- -

-

3.2-  -

-

-

 

-

  -

,  

 : 

   
 

 
 

 

 



 

    `    

 47 

` 

  

 -

, -

-

-

-  

 -

, -

-

-

 

-  

 -

-

-

-

 

 , 

-

, -

-

 -

 -

 -

 

-

-

  
   



 

« »   43 

 48 

 
 

  

 

 

- -

39 -

 -

  

-

, -

-

 

-

 
 

                                                 
39         -

,      ,   

 ,   :    3.3-   

    -    

:     



 

    `    

 49 

 
 

  

 

 

  

, -

-

 -

  -

, -

-

 

-

-

- - - - -

-

-

, 



 

« »   43 

 50 

  

- -

-

-

-

-

-

 

 -

 

 
 

  

  

 

-

, 



 

    `    

 51 

 : 

` -

 

` -

-

, , 

` -

-

    

   
 

 
 

 3.6  

     

     

 

      -

,      -

 ,       -



 

« »   43 

 52 

  :      

: 

    -

   ,    -

       

      -

        

     ,  

       -

  ,   ,   

  ,   -

  :     -

      ,  

        

  :     

     

,    , -

       -

      -

        

,       -

       

       

       -

  ,     -

  : 

      -

  ,      -

     -

       -

      -

      -

       -

 ,  , -

       

        

 `     -

  

      , 

         



 

    `    

 53 

        

   

       

       API-

 (Application Programming Interface)  ,   -

      

     -

`       -

 ,   API-   

     

    -

        -

   `   

      

    ,    -

        -

 , ,    -

       ` 

 ,      -

  `    -

      , 

, , ,     

 ,      -

    ,  

     -

 ,   ,   -

-  (STI-Science, Technology and Innovation)    -

    ,    -

2030-   40:  

,     ․ 

     -

 ,  , 

   , 

     -

,   `   -

  , 

                                                 
40  Leonard C., Spatial Development and Innovation in Russia. Foresight and STI Governance, 

2016, Vol. 10, N 3,  30 33: 



 

« »   43 

 54 

     -

       -

  

          

    ,   

     ,   

        

,     , 

       -

          

,      -

       

      -

      

     -

      

   . 

1.       

     -   

     -

,       : 

2.        -

- , -     -

 ,    -

:      -

    -

     ,  -

       

       

   :  

3.  ,    -

        -

 ,   -

   ,    

   ,  

     

  :  ,   

 ,     -

       -



 

    `    

 55 

 41:     -

     -

 :  

      -

     , 

       -

:  

 

                                                 
41  Vancutsem D., Challenges of Spatial planning in the context of ICT: lessons from actual 

research projects new frontiers for spatial planners and cities. 49th ISOCARP Congress 2013,  3: 



 

« »   43 

 56 

  
 

-

 

-

-

, , -

` -

-

-

-

 -

 -

 

-

 

- -

, 

 

-

- -

 

-

-

-

-

 

-

 -

-

- -

-



 

    `    

 57 

-

-

,  

-

 

 -

 -

 (DSS) -

 -

-

 

-  -

-

-

 

-

-

. 

1. -

  

- -

-

 ` -

 

-

 



 

« »   43 

 58 

2. 

- -

-

-

 

-

 -

- -

-

 , 

-

-

-

 

3. 

-

-

-

- -

-

 

4. -

-

-

-

-

-

: 

 -

-

 

 , 

 , 

  



 

    `    

 59 

  

 

1.   ,     22.12.2015 .: 

2. «     »  , -5- , 

  2008 .  26- : 

3. «   »  , -252- ,   2019 . 

 14- : 

4. «      »  , -

41- ,   2004 .  18- : 

5. «      » 

  , -728,   20.05.1997 .,    

09.04.2018 .: 

6. «   2016-2025 .   -

»,    2016 .  29-   N29 

 : 

7.         2010-2018 . -

-   :  

8.  . .,  ,  : ., 

2003: 

9. ,  

 N 3, 16. DOI: 

10.24143/2072-9502-2019-3-7-16. 

10. Allen C., Angeler D., Garmestain A., Gunderson L., Holling C.S., Panarchy: Theory and 

Application, 2014 // Nebraska Cooperative Fish & Wildlife Research Unit -- Staff 

Publications, 127, 13 pages. 

11. Arnott D., Pervan G., ., Dodson G., An Analysis of Decision Support 

Systems Research: Preliminary Results. Decision Support in an Uncertain and Complex 

World: The IFIP TC8/WG8.3 International Conference, 2009. 

12. Ayo O., Mbarika A., Strategic Framework for E-Democracy Development, 

https://pdfs.semanticscholar.org/e813/f585189a23482dbd286fbc1d1dba729e9e46.pdf 

13. Baumeister, Joachim & Striffler, Albrecht, Knowledge-Driven Systems for Episodic 

Decision Support. Knowledge-Based Systems, 2015, 88.  

14. Council of Europe Conference of Ministers responsible for Spatial/Regional Planning 

(CEMAT) Resolution no. 2 (2006) on Territorial Governance: Empowerment through 

Enhanced Co-Ordination. 

15. El-Bakry H., Riad A. el-din, Awad E.l.G., Mamoun M., A Decision Support System 

Framework for E-Government. International Journal of Computational Linguistics and 

Natural Language Processing, 2012,  1. 

16. Jan A.G.M. van Dijk, Digital Democracy: Vision and Reality. Published in I. Snellen & 

W. van de Donk «Public Administration in the Information Age: Revisited», 2013, IOS-

Press. 

https://pdfs.semanticscholar.org/e813/f585189a23482dbd286fbc1d1dba729e9e46.pdf


 

« »   43 

 60 

17. Leonard C., Spatial Development and Innovation in Russia. Foresight and STI 

Governance, 2016, vol. 10, N 3. 

18. Ming A., Awan O., Somany N., e-Governance in Small States, London, Commonwealth 

Secretariat 2013, 133 p. 

19. Power D., Web-based and model-driven decision support systems: concepts and issues. 

Americas Conference on Information Systems Mini Track, 2000. 

20. Power D.J., Decision Support Systems: Concepts and Resources for Managers, 2002. 

21. Power D. J., Understanding Data-Driven Decision Support Systems. IS Management,  

2008, 25.  

22. UNCTAD A Framework for Science, Technology and Innovation Policy Reviews, 

Geneva 2019. 

23. Vancutsem D., Challenges of Spatial planning in the context of ICT: lessons from actual 

research projects new frontiers for spatial planners and cities. 49th ISOCARP Congress 

2013, 7 p. 
 

 

 

 

 

 

 

 
 



 

    `    

 61 

   
 

 1 

 
-  

-2018 .  

 
 

  Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 

 

․ 2267.2 363.8 5.1 ### 930.6 631.2 29.3 100.0 58.4 29.9 46.3 44.1 114.132 34.670 1037.1 194.6 

․ 2409.1 430.2 6.1 ### #### 683.2 30.2 100.0 60.0 30.2 45.0 43.7 119.347 42.189 1164.2 238.9 

․ 2577.7 456.9 7.7 ### #### 767.9 27.8 100.0 60.5 25.8 44.4 42.9 154.060 41.041 1273.4 235.6 

․ 2701.1 512.6 8.0 ### 1142.3 790.4 27.6 100.0 60.6 24.0 41.7 42.9 160.804 42.736 1317.1 266.8 

․ 2766.7 512.7 10.6 ### 1133.7 875.7 27.2 100.0 59.9 26.9 39.3 43.2 166.127 53.922 1352.7 306.9 

․ 2631.0 519.6 10.0 ### 937.3 878.0 27.0 100.0 61.4 30.2 39.3 43.3 180.105 56.684 1150.8 321.0 

․ 2611.1 548.4 10.3 ### 857.3 961.8 26.8 100.0 59.2 29.1 35.7 44.1 189.393 55.428 1172.2 405.9 

․ 2861.3 636.5 9.9 191.5 919.8 1103.6 23.4 100.0 60.5 27.1 36.1 43.4 187.572 57.085 1466.7 443.9 

․ 3207.6 682.2 11.2 211.5 953.8 1348.7 20.9 100.0 58.6 27.4 35.0 42.8 194.754 54.720 1669.6 461.6 

-

 

․ 939.8 117.0 461.0 ### 60.0 55.5 31.7 23.4 79.4 8.1 56.8 46.9 73.127 25.478 84.6 3.8 

․ 986.0 175.4 577.9 98.6 78.4 55.8 21.8 23.0 81.9 5.7 49.5 43.7 76.230 47.460 145.7 58.5 

․ 1136.1 158.3 646.6 ### 91.5 61.4 22.1 23.0 78.1 4.1 40.5 46.7 94.895 34.298 157.3 37.8 

․ 1152.2 203.3 670.7 98.5 109.5 70.3 23.8 23.0 80.8 3.3 41.7 44.5 102.191 31.540 230.3 53.9 

․ 1388.3 344.6 746.8 101.3 128.6 67.1 19.2 22.9 70.7 5.1 51.1 44.8 111.702 31.004 242.2 66.8 

․ 1416.6 320.8 761.6 ### 127.8 69.6 16.5 22.8 62.7 5.7 41.5 44.7 119.174 34.821 166.2 52.1 

․ 1450.5 417.7 670.3 ### 115.7 71.4 16.3 22.4 64.0 5.9 39.4 43.9 115.549 37.615 124.7 58.9 

․ 1486.3 416.5 687.9 ### 131.6 84.2 17.6 22.0 62.1 5.4 39.8 46.0 104.227 29.167 70.1 41.1 

․ 1545.0 404.5 718.3 ### 156.7 102.2 16.2 21.7 60.7 7.1 33.3 47.3 105.562 34.011 94.5 38.1 

 

․ 910.0 297.1 414.0 85.9 70.2 42.8 45.3 29.5 68.8 6.6 48.3 47.5 81.768 25.179 171.8 50.4 

․ 1006.0 334.5 448.5 80.3 96.8 46.0 41.8 28.5 69.1 8.1 50.6 44.9 88.056 29.330 124.7 45.1 

․ 1098.7 432.8 480.6 34.1 100.5 50.7 36.7 28.5 71.3 5.0 50.5 47.5 112.117 35.807 110.9 78.1 

․ 1261.5 509.7 521.0 51.6 115.0 64.2 34.1 28.5 72.0 6.5 50.4 46.9 117.551 37.139 186.3 111.3 

․ 1327.5 546.0 542.2 62.9 111.6 64.9 30.1 28.5 73.4 7.5 42.6 45.8 126.262 41.342 133.0 136.5 

․ 1485.8 707.7 529.0 39.2 138.3 71.6 28.6 28.5 69.3 8.3 49.3 46.3 135.560 43.397 180.8 245.6 

․ 1539.1 733.9 521.1 60.5 150.0 73.7 27.9 28.2 66.4 9.2 47.6 47.2 145.431 48.491 219.4 239.1 

․ 1713.0 841.0 483.7 ### 172.4 89.4 23.3 28.1 68.8 9.1 48.5 46.5 117.375 48.933 216.0 278.1 

․ 1895.9 987.4 484.1 98.0 211.2 115.2 19.8 28.1 59.5 9.8 42.5 47.0 124.633 47.616 400.2 314.0 

 

․ 760.9 151.1 391.3 55.0 114.3 49.2 34.4 35.8 64.5 10.4 48.5 46.9 94.934 26.132 119.5 23.4 

․ 916.8 169.5 507.9 68.8 112.6 57.8 42.6 32.0 66.9 5.8 50.8 47.2 95.699 25.173 67.2 12.8 

․ 961.3 179.9 557.5 60.5 100.4 62.9 37.7 32.0 71.0 6.7 54.3 48.8 121.143 30.396 145.3 109.0 

․ 1050.3 203.6 612.9 48.3 110.2 75.3 34.6 31.9 67.6 5.5 51.4 48.1 126.010 35.118 130.3 123.1 

․ 1142.0 271.6 650.1 32.6 120.4 67.3 31.9 31.9 64.3 7.4 46.9 46.8 136.533 31.094 135.3 133.2 

․ 1281.5 287.1 671.5 62.4 188.0 72.5 31.7 31.8 67.6 9.4 53.0 47.4 145.798 32.472 110.0 190.7 

․ 1200.8 265.0 662.0 37.9 168.7 67.3 31.5 31.7 70.1 11.6 55.1 48.6 150.680 35.689 89.8 245.9 

․ 1332.5 295.0 693.0 97.3 163.5 83.6 27.0 31.6 68.5 14.1 51.4 48.0 124.518 38.765 271.9 351.9 

․ 1422.8 315.9 670.8 ### 188.4 106.8 26.2 31.4 71.7 15.2 50.4 46.2 128.292 42.143 493.6 589.9 

-

 

․ 762.8 56.7 553.7 62.6 57.1 32.8 45.0 33.0 65.1 8.9 44.0 45.0 84.202 21.973 62.5 7.8 

․ 895.9 82.3 649.9 78.3 52.6 32.8 38.5 30.4 67.3 9.5 40.8 45.1 88.395 27.039 113.1 49.5 

․ 893.8 99.1 648.7 54.4 58.0 33.7 36.9 30.4 58.7 11.6 40.3 44.5 113.497 26.182 129.7 101.8 

․ 978.1 108.3 701.6 49.7 77.5 41.0 38.2 30.3 60.5 8.2 39.0 44.4 112.439 31.180 119.5 97.0 

․ 1134.6 189.4 761.2 50.0 92.1 41.8 34.4 30.2 61.0 5.8 41.5 43.9 121.369 29.197 120.3 105.2 

․ 992.8 224.7 581.1 55.8 92.8 38.4 33.4 30.1 56.8 4.7 34.3 43.4 136.583 31.688 104.6 40.1 

․ 930.0 225.4 481.4 70.6 89.2 63.3 29.8 29.9 51.0 4.2 28.6 43.2 138.501 36.556 102.1 12.3 

․ 1024.7 239.9 531.4 70.0 99.5 84.0 21.8 29.7 53.0 5.0 34.8 46.7 111.229 34.091 116.9 19.5 

․ 1050.1 281.3 514.6 67.5 119.1 67.5 22.4 29.5 44.2 9.1 29.6 46.0 109.133 39.676 171.8 18.9 
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 1  ( ) 

-

2010-2018 .  
 

 

․ 623.1 244.3 157.9 79.0 88.1 53.8 51.1 58.6 60.4 19.7 51.5 42.5 79.226 25.298 84.1 162.9 

․ 850.5 336.0 242.4 ### 105.1 62.7 50.1 58.5 59.9 18.4 53.7 41.5 85.004 27.436 138.1 230.7 

․ 828.2 365.9 243.6 58.1 98.7 61.8 42.1 58.5 61.0 19.8 56.0 42.4 106.045 32.687 140.6 249.5 

․ 959.4 345.5 287.6 ### 99.2 66.9 41.2 58.5 62.2 19.2 55.9 41.1 113.456 34.359 148.9 270.8 

․ 1143.0 360.5 319.8 ### 98.0 67.6 39.4 58.7 66.1 16.9 59.7 38.6 127.282 36.245 170.6 270.7 

․ 1319.6 588.0 329.4 117.9 206.9 77.5 39.0 58.9 58.8 15.7 50.3 42.0 140.497 38.256 150.9 344.6 

․ 1296.2 637.8 307.6 74.7 205.6 70.5 38.5 59.0 59.9 12.3 48.9 43.7 144.919 37.969 159.9 414.7 

․ 1462.3 740.3 357.3 80.0 201.9 82.8 31.8 59.2 58.6 12.8 50.1 44.2 118.841 39.454 224.0 726.5 

․ 1145.0 411.3 336.7 95.4 203.7 97.9 32.5 59.3 46.9 18.3 39.6 43.7 114.123 47.263 252.6 562.5 

 

․ 855.1 347.4 151.3 ### 127.5 89.1 52.6 56.1 52.6 19.2 47.8 47.1 94.797 23.504 205.2 77.0 

․ 1031.7 442.4 199.7 142.7 142.9 104.0 52.6 54.0 58.3 19.3 52.3 46.2 95.682 22.689 188.2 163.8 

․ 1261.5 613.2 208.2 ### 156.0 110.6 48.2 54.0 55.2 20.4 48.5 44.1 118.316 25.844 264.7 211.0 

․ 1351.8 700.7 220.5 113.6 178.2 138.8 47.6 54.1 56.5 20.4 49.7 47.7 126.488 32.279 243.8 126.6 

․ 1355.6 707.9 234.5 87.5 164.7 161.0 40.1 54.2 59.0 22.8 48.8 45.8 136.343 37.360 228.6 75.3 

․ 1419.4 597.0 241.2 95.1 179.5 306.5 38.2 54.3 62.0 23.0 49.0 45.6 146.077 38.695 218.1 66.3 

․ 1539.8 585.6 237.9 59.9 254.2 402.3 36.7 54.3 55.6 21.8 43.2 46.0 152.886 40.187 208.8 119.8 

․ 1727.6 690.4 290.3 85.6 245.2 416.0 32.6 54.4 54.7 22.4 42.0 46.7 126.249 36.954 219.4 170.1 

․ 1950.4 828.3 289.7 96.7 258.3 477.4 22.7 54.5 55.7 25.5 42.2 45.4 132.657 39.335 223.9 200.9 

 

․ 656.4 102.4 268.7 111.9 112.8 60.6 53.3 60.3 49.9 22.0 41.4 42.9 77.474 25.061 90.9 2.4 

․ 890.1 182.9 369.2 113.1 160.8 64.1 54.4 58.3 50.9 19.3 41.0 41.7 81.824 29.596 95.4 3.9 

․ 857.9 174.0 372.9 ### 132.6 73.0 54.7 58.3 53.2 22.4 41.9 43.4 103.091 34.860 96.9 6.2 

․ 868.1 182.6 423.0 66.5 113.8 82.3 49.9 58.2 55.6 21.6 41.0 43.7 104.240 32.775 87.3 7.1 

․ 1000.2 275.0 439.0 47.1 150.3 88.8 48.0 58.2 57.6 20.8 52.6 43.3 115.847 33.824 74.1 8.1 

․ 1025.9 247.4 444.4 43.7 188.8 101.5 49.2 58.2 56.1 19.0 43.4 45.3 124.203 32.091 60.0 13.1 

․ 993.1 240.1 418.2 55.7 191.6 87.5 49.2 58.4 58.5 21.0 43.5 43.1 128.953 33.931 86.8 14.3 

․ 1062.1 265.0 415.4 61.5 215.2 105.0 49.0 58.5 57.4 24.3 41.5 43.2 107.101 34.157 61.8 18.0 

․ 1145.1 295.8 415.9 68.8 246.6 118.1 44.8 58.6 50.2 22.9 38.3 44.5 107.111 34.354 67.9 18.7 

 

․ 1814.7 1128.6 252.6 ### 77.3 59.9 28.5 67.8 75.2 12.2 50.8 47.1 120.907 31.938 279.9 620.5 

․ 2130.5 1354.7 355.4 ### 85.3 66.3 27.9 67.1 74.4 13.6 50.6 47.0 131.963 31.531 256.4 728.7 

․ 2306.6 1509.3 406.9 ### 108.3 82.5 26.3 67.1 71.6 14.9 46.1 47.0 162.826 34.900 266.3 749.9 

․ 2414.8 1558.1 440.4 ### 146.1 95.9 27.0 67.3 73.1 12.0 49.1 46.6 178.606 35.274 218.5 825.0 

․ 2431.5 1521.1 497.9 114.9 194.3 103.3 25.2 67.2 71.6 18.3 47.0 47.2 187.878 34.721 222.4 803.7 

․ 2314.4 1400.3 491.4 ### 109.6 136.3 25.2 67.3 68.3 15.7 39.3 47.6 197.836 36.008 203.6 907.7 

․ 2596.4 1596.9 463.4 ### 113.0 209.5 25.3 67.4 66.1 11.6 37.3 47.3 200.693 36.972 237.7 1072.3 

․ 3099.3 2118.5 447.1 ### 140.0 255.5 18.5 67.6 64.2 10.0 39.7 48.0 199.830 38.777 357.7 1434.6 

․ 3438.0 2337.4 458.1 ### 164.1 317.7 16.7 67.8 68.3 13.6 46.9 46.7 234.601 43.860 472.8 1466.7 

 

․ 661.7 148.6 263.1 99.1 84.3 66.5 39.3 34.6 67.5 13.7 55.8 45.2 75.651 27.237 147.9 20.0 

2011 ․ 767.0 159.9 323.1 ### 80.3 67.9 31.4 35.2 73.1 10.6 58.3 47.7 76.614 33.627 34.9 4.6 

․ 810.2 187.0 351.1 ### 81.7 83.5 21.2 35.3 73.0 8.7 57.1 48.7 99.827 41.970 25.2 20.1 

․ 940.9 247.6 381.2 97.7 88.9 125.5 21.7 35.3 75.6 11.0 57.4 47.0 105.624 40.992 87.6 32.5 

․ 1339.7 436.6 413.9 ### 91.9 128.5 18.8 35.2 74.1 13.0 52.4 42.2 117.660 43.133 121.2 45.8 

․ 1314.3 450.4 416.3 ### 109.6 136.0 17.9 35.2 75.7 10.1 51.6 44.0 127.964 45.766 137.8 52.7 

․ 1261.2 451.4 431.1 ### 102.9 133.5 20.0 34.8 73.6 8.4 45.1 42.6 132.475 39.070 228.6 50.2 

․ 2028.3 489.5 477.1 ### 144.7 166.1 16.9 35.0 73.6 9.3 42.1 43.6 109.419 44.654 184.7 58.2 

․ 1591.2 557.3 449.6 ### 166.6 199.3 20.2 35.1 56.2 21.8 32.3 47.7 118.280 43.312 234.8 66.1 

 

. 550.9 47.8 224.0 ### 105.3 43.2 27.3 39.1 72.1 10.9 56.8 45.6 74.434 29.977 80.9 2.7 

․ 704.2 53.0 302.5 ### 119.2 46.8 28.7 42.1 73.5 11.9 54.5 46.0 78.622 32.022 72.3 5.4 

․ 838.6 65.5 314.2 ### 119.2 41.9 29.4 42.1 71.8 11.0 51.2 43.8 99.451 33.648 37.1 6.0 

․ 834.6 89.0 341.4 ### 152.0 56.6 30.2 42.2 71.2 11.3 52.2 43.3 102.247 31.713 35.2 12.6 

․ 973.7 148.3 355.8 ### 164.5 62.8 33.3 42.2 66.6 10.9 51.6 45.5 117.831 28.247 43.8 7.8 

․ 959.1 160.4 363.1 ### 194.5 83.6 37.3 42.2 65.3 12.1 50.0 46.7 128.279 30.374 32.9 12.5 

․ 873.1 169.8 315.5 101.0 201.1 85.8 35.7 42.2 63.3 12.5 43.9 45.8 146.475 31.719 62.1 29.3 

․ 1038.5 200.3 320.5 ### 268.7 113.3 28.9 42.2 60.2 12.2 45.5 47.1 114.557 38.424 64.7 62.6 

․ 928.7 239.3 318.2 119.4 275.8 132.4 26.5 42.3 51.8 30.3 38.5 46.7 115.336 39.288 114.2 129.7 
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 2 

 (Hausman)   
 

Hausman Test 

Correlated Random Effects - Hausman Test  

Equation: EQ01000000   

Test cross-section random effects  
     

     

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  
     

     

Cross-section random 1.539159 5 0.9085 
     

     

  

 3 

   -      

2010-2018 .   
 

  Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 

 

2010 . 550.9 47.8 224.0 130.6 105.3 43.2 27.3 39.1 72.1 10.9 56.8 45.6 74.434 29.977 80.9 2.7 

2011 . 704.2 53.0 302.5 182.7 119.2 46.8 28.7 42.1 73.5 11.9 54.5 46.0 78.622 32.022 72.3 5.4 

2012 . 838.6 65.5 314.2 297.8 119.2 41.9 29.4 42.1 71.8 11.0 51.2 43.3 99.454 33.648 37.1 6.0 

2013 . 834.6 89.00 341.4 195.6 152.0 56.6 30.2 42.2 71.2 11.3 52.2 45.5 102.247 31.713 35.2 12.6 

2014 . 973.7 148.3 355.8 242.2 164.5 62.8 33.3 42.2 66.6 10.9 51.6 46.7 117.831 28.247 43.8 7.8 

2015 . 959.1 160.4 363.1 157.5 194.5 83.6 37.3 42.2 65.3 12.1 50.0 46.7 128.279 30.374 32.9 12.5 

2016 . 873.1 169.8 315.5 101.0 201.1 85.8 35.7 42.2 63.3 12.5 43.9 45.8 146.475 31.719 62.1 29.3 

2017 . 1038.5 200.3 320.5 135.6 268.7 113.3 28.9 42.2 60.2 12.2 45.5 47.1 114.557 38.424 64.7 62.6 

2018 . 928.7 239.3 318.2 119.4 275.8 132.4 26.5 42.3 51.8 30.3 38.5 46.7 115.336 39.288 114.2 129.7 

 

 
 141.5 65.2 38.2 60.1 59.3 30.4 3.6 1.0 6.6 5.9 5.4 1.2 21.5 3.5 25.1 39.5 

  855.7 130.4 317.2 173.6 177.8 74.1 30.8 41.9 66.2 13.7 49.4 45.6 108.6 32.8 60.3 29.8 

 

, 

% 

 16.5 50.0 12.0 34.6 33.4 41.1 11.5 2.3 10 43.2 10.9 2.7 19.8 10.7 41.7 132.3 

 
 

 

 4 

   -      

2010-2018 .   
 

Y 1

X1 0.79 1

X2 0.83 0.46 1

X3 0.04 -0.48 0.28 1

X4 0.75 0.97 0.38 -0.53 1

X5 0.66 0.96 0.30 -0.59 0.99 1

X6 0.40 0.19 0.59 -0.02 0.04 -0.01 1

X7 0.78 0.48 0.87 0.24 0.46 0.39 0.34 1

X8 -0.63 -0.96 -0.27 0.52 -0.95 -0.97 0.04 -0.35 1

X9 0.22 0.64 0.03 -0.38 0.64 0.73 -0.39 0.21 -0.80 1

X10 -0.64 -0.90 -0.33 0.45 -0.90 -0.91 -0.02 -0.51 0.94 -0.76 1

X11 0.31 0.61 -0.01 -0.64 0.62 0.66 0.08 0.02 -0.61 0.37 -0.44 1

X12 0.75 0.74 0.64 -0.27 0.63 0.58 0.72 0.57 -0.59 0.17 -0.68 0.26 1

X13 0.37 0.57 -0.01 -0.30 0.73 0.74 -0.53 0.30 -0.70 0.68 -0.73 0.36 0.10 1

X14 -0.22 0.34 -0.52 -0.60 0.39 0.51 -0.62 -0.26 -0.56 0.76 -0.47 0.52 -0.19 0.57 1

X15 0.43 0.80 0.08 -0.48 0.85 0.90 -0.37 0.28 -0.93 0.92 -0.88 0.49 0.30 0.85 0.73 1 
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 5 

ANOVA      -   

, 2010-2018 .  
 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 122807.977 1 122807.977 14.973 .006b 

Residual 57415.066 7 8202.152   

Total 180223.044 8    

2 

Regression 163148.172 2 81574.086 28.665 .001c 

Residual 17074.872 6 2845.812   

Total 180223.044 8    

a. Dependent Variable: Y 

b. Predictors: (Constant), X2 

c. Predictors: (Constant), X2, X4 
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(GDP)=795.25 + 0.48*IMPORT + 0.57*EXPORT + 4.51*WAGE + 

7.81*CITY.POP - 17.97*POOR.INDEX.    (1) 
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Introduction 

System of territorial administration of the Republic of Armenia is considered to be 

one of the essential spheres of the state governance. The appraisal of that system since its 

inception hitherto has been quite controversial. Numerous scientific and popular 

publications had shown some reservations on the necessity of the existence of this system 

as integrity, as well as on the efficiency of territorial administration. 

The administrative borders of the regions, as well as the framework of governor's 

mandate were considered especially problematic. Administrative borders and framework of 

mandates could play an essential role in the optimal administration, intermunicipal 

cooperation and partnership establishment, as well as in the context of proportional 

territorial development. Nevertheless, such achievements have not been observed as a 

result of 25 years of functioning of the system of territorial administration.  

Passive role-playing of territorial administering bodies in public life has been 

emphasized in the professional and public debates dedicated to territorial developments. It 

has been evidently identified in the context of two major events: the transition to 

parliamentary government system and community enlargements, when changes have not 
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been carried out in the scope of structural reforms or mandate in the framework of 

territorial administration. In other words, the intermediate administration of state 

governance and local self-government had never dealt with any essential changes in state 

governance and local self-government systems.      

The main objective of this research is to reveal the peculiarities of territorial 

administration development in the context of transition to the new state government 

system, administrative and territorial changes resulting from community enlargements, as 

well as the installation of technological toolkit. Prioritization of strastegic development 

through research-based decision-making has become a targeted direction of this research. 

The following issues have been identified in order to reach the aforementioned 

objectives: 

 To study the system of interrelations between territorial administration bodies, 

consolidated communities and the state of the Republic of Armenia in the context 

of parliamentary government; 

 To analyze the peculiarities of electronic government of territorial administration 

and local self-government from the perspectives of spatial development; 

 To reveal the issues of territorial administration from the perspectives of 

beneficiary involvement, implementation of research instruments and spatial 

planning; 

 To evaluate the peculiarities of socio-economic indicators of the regions in the 

context of territorial policy and introduce some actions stemming from these 

peculiarities; 

 To implement the analysis of the socio-economic and geo-information indicators 

based on the exemplary region of the Republic of Armenia in order to introduce 

suggestions and recommendations based on the research. 

The object of this research is the system of territorial administration of the Republic of 

Armenia, and the subject of the research is the issues of modernization of that system by 

virtue of the implementation of technological toolkit. 

The methodological basis for the implementation of the research are the peculiarities 

of socio-economic and geo-information indicators of the regions of the RA, legal regulations 

of territorial administration sphere of the RA, as well as the peculiarities of econometric 

modeling, comparative studies, cluster approaches, multilateral, dynamic analyses of the 

application of technological toolkit utilized in this context.  

 SPSS - Statistical Package for Social Science Research, GIS - Geo-Information System 

and EViews statistical package instruments, DSS-Decision Support System schematic 

solutions have been widely applied in this research. 

Theoretical and Methodical base of the regional governance 
Regional governance is one of the key directions of the policy of each state. 

Professional literature reviewed in the framework of the research refers to electronic 

government systems, spatial planning policy in the sphere of territorial development as well 

as to theoretical and mathematical models and their application in the systems of territorial 

administration. The following works have been studied in the framework of theoretico-

methodical base of the regional governance. 

An Analysis 

of Decision Support Systems Research: Preliminary Results. An analysis of research 
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connected with DSS  Decision Support System has been carried out in this work. 

Virtually, it is demonstrated that this system is rather widespread and is being carried out 

on different levels of management. Meanwhile it is noted that the database, information 

systems and other factors have an extensive influence on decision-making processes. 

El-Bakry, Hazem & Riad, Alaa el-din & Awad ElAdl, Gamal & Mamoun, Mamoun. A 

Decision Support System Framework for E-Government. The major peculiarity of this 

research is the elucidation of urgency of decision support system for the electronic 

government system as well as the introduction of service-oriented electronic government 

system (SOE) in the framework of electronic healthcare platform of Egypt.  

 Baumeister, Joachim & Striffler, Albrecht. Knowledge-Driven Systems for Episodic 

Decision Support. As a result of their research, the authors demonstrate that the decisions 

made during cooperative or episodic period are necessitated by the availability of supreme 

information systems being mostly applied on higher levels of decision support systems.  

Virtually, this is the case when the necessity of knowledge in decision making is required 

even on a larger scale. 

Averchenkova E., Leonov E., Averchenkov A. Application of decision making support 

. Decision making support 

systems are being observed in this work, which are typical of territorial administration 

bodies. 

Vancutsem D., Challenges of Spatial planning in the context of ICT: lessons from actual 

research projects new frontiers for spatial planners and cities. In this article, the author 

analyzes and discusses challenges connected with spatial planning from mapping principles 

to data collection and issues of its transition to government processes. 

 A Framework for Science, Technology and Innovation Policy Reviews. UNCTAD, United 

Nations. In this work, a detailed recurrenc

development program has been done, which refers to knowledge-based processes of 

modern policies. It is peculiar that the territorial development is considered to be an 

important component.  

Leonard C. Spatial Development and Innovation in Russia. Foresight and STI (Science, 

Technology and Innovation) Governance. The author presented a number of peculiarities of 

spatial development for Russia that is based on different researches conducted. In harmony 

with the observations of the author, the development of smart cities can be one of the most 

important conditions for the spatial development of that country due to the fact that not 

only technological and innovative results will increase as a result of its development, but 

administrative level will increase as well which now faces a great number of challenges 

especially territorial.  

Ming A., Awan O., Somany N., e-Governance in Small States. The authors describe in a 

detailed manner the peculiarities of electronic government with relation to the public 

service provision, national innovative strategy as well as contingency management and 

disaster prevention in this manual. 

Allen C., Angeler D., Garmestain A., Gunderson L., Holling C.S., Panarchy: Theory and 

Application. Peculiarities of interrelation of social and natural systems (ecosystems) are 

presented in this work, where smaller systems of interrelation of administration on spatial 

principles are included. It is called panarchy and its development is demonstrated as an 

interrelation of humanity, nature, social and other systems in any territory, which is based 

on the principles of government. 
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It is typical that such ecosystems are not restricted by administrative areas, therefore 

the administrative systems resulting from such an interrelation should not have 

administrative restrictions. 

Parliamentary government and territorial policy  
The system of parliamentary government in the Republic of Armenia was established 

as a result of constitutional amendments in 2015. Attention should be paid to the 

circumstances emphasizing that the realization of the territorial policy is to be carried out 

by governors and not the institutional development of territorial administration. It means 

associating territorial administration with mandates of the governors, which makes 

territorial policy of the Republic of Armenia extremely vulnerable. 

Territorial administration system of the Republic of Armenia has not undergone any 

significant changes since 2018, neither before the introduction of parliamentary 

identical to the mandates granted to governors which were enfo

president of the Republic of Armenia. In other words, RA state governance system did not 

lead to changes of territorial administration which is considered to be an essential part of 

that system. 

Mandates of territorial administration bodies of the Republic of Armenia did not 

undergo any changes in 2016 after the inception of full-scale processes of community 

consolidation throughout the republic. If mandates of local self-government bodies change 

as a result, whereas the mandates of territorial administration bodies do not change, then it 

means that harmonized reforms in the framework of regional policy did not implement.     

Territorial administration system of the Republic of Armenia did not respond to the 

developments of technological innovations. It is evident that the modern tendencies of 

electronic platforms, innovative instruments and human resources development can 

essentially enhance the quality of territorial administration. We have attempted to analyze 

the efficiency of the administration by means of socio-economic and geo-information 

indicators in the framework of this research. We should record that research-based decision 

making processes in the system of territorial administration of the Republic of Armenia are 

missing. 

Virtually, changes in the context of mandate of state governance and local self-

government bodies did not lead to the appropriate changes in the scope of territorial 

administration, which is considered as an intermediate link between state and local bodies. 

Therefore, that connection is rather weak and the introduction of new approaches to 

management is necessary in the system of territorial administration to enhance the quality 

of administration and provision of an even territorial development. The following 

approaches can be introduced by: 

1. Promotion of participatory governance; 

2. Installation of instruments of monitoring and accountability; 

3. Elaboration of research-based strategies. 

Participatory governance refers especially to the processes taking place after 

community consolidations. It is evident that consolidation decreased the level of population 

participation in the context of local issues. 
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 If residents of some settlements before community consolidation could organize public 

debates in their communities (which mainly corresponded to their settlements), after the 

consolidation, such debate mechanisms have not been suggested, thus decreasing the level 

of local democracy. This means that the coordinating role of the territorial administration 

has extensively upsurged after community consolidation, which can be solved by means of 

electronic government platforms, through the medium of installation of public debate 

mechanisms. 

Introduction of instruments of monitoring and accountability in the system of 

territorial administration of the Republic of Armenia can improve the quality of 

administration. We strongly state this, stemming from the studies of provisions of the RA 

law o

Particularly, the mandate of the governor in spheres such as urban planning (Article 10), 

transport and road construction (Article 11), agriculture and land utilization (Article 12), 

education (Article 13), healthcare (Article 14), social security (Article 15) and culture, sport 

and youth (Article 16), provide the realization of monitoring of this sphere. However, the 

monitoring mechanism, realization types, methods and other procedures are not provided 

by any existing document. This means that for the realization of the monitoring process, 

the institutional system is missing and it depends on the subjective approaches and 

perceptions of the governors. Under such circumstances, the introduction of such electronic 

platforms can become extremely urgent, by means of which it will become possible to 

receive and coordinate the necessary information of corresponding domains with certain 

periodicity, meanwhile providing its publicity. 

Introduction of new technologies of participatory governance and monitoring in the 

system of territorial administration of the RA will enable the creation of a big database, 

management of which requires the application of certain technologies. Therefore, the 

system of territorial administration should enjoy such technologies and have necessary 

skills to apply them in practice. Database being set up, its management through 

technologies, and human resources possessing necessary and required skills are a great 

potential for carrying out (1)researches in the system of territorial administration, as well as 

for the (2)decision-making processes based on it and (3)elaboration of strategic programs.  

Currently, in the era of telecommunications and information technologies, the online 

processes in the sphere of political and governance systems are significantly emphasized. 

Network principles and spatial peculiarities lead the public policies to the new formats of 

civil participation, which refer to digital solutions and innovative approaches. These 

processes lead to the establishment of digital democracy, often influencing the formation of 

revolutionary perspectives in the systems of political and public governance, or issues of 

such systems are being revealed. It is also typical of spatial development, where the 

existence of administrative borders inside the countries sometimes impedes the efficient 

territorial administration and local self-government.  

From the standpoint of politics, public territories are sometimes identified by 

administrative units, such as regions, communities and others concerned. Nevertheless, 

there are also economic, social, demographic and other territories, where the population 

needs to be interrelated without any existing borders. It means that there can emerge 

controversies between the environment providing public development and administrative 

division from political perspective. On the other hand, the extensions of digital technologies 

create new perspectives of public administration and participation. Therefore, the topical 
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issue arises here as which instruments can become efficient for public administration and 

where its application restrictions lie, resulting in the possibility of providing the maximum 

level of development. 

Nowadays, when information flows are rather big, it becomes more important to 

provide necessary information to the consumers by means of publicly applicable toolkits. 

Therefore, visualisation and communication principles - as means of information transfer, 

can become necessary factors for the formation of data attainability and participative societ. 

With the application of visualisation and communication methods for the elaboration of 

information, we can obtain some better available results for the analysis, which will further 

contribute to the decision-making processes. We should also note that the results of 

decision-making processes depend not only on methods and technologies of information 

provision, but also on public territories, in the framework of which those decisions are 

being made. The principles of spatial interactions in public sphere should dominate for the 

provision of public administration and the creation of public good. Moreover, in the 

technological era, principles of spatial interactions prioritize the network systems more than 

the territories. It leads to the formation of the new spatial system of public administration, 

which is being governed by digital tools. Nonetheless, this system should be based on the 

fundamental principles of administration as well as on the decision-making processes based 

principles of territorial administration are the following: 

1. Harmonization of state and community interests; 

2. Cooperation and consistency of actions between governors, other bodies of state 

governance system and local self-government bodies; 

3. An even and sustainable territorial development.  

As we can notice, all the principles of territorial administration refer to the cooperation 

and harmonized activities. We consider that we can provide it by overlooking 

administrative frontiers of the region, by introducing technological toolkit and by forming 

the principles of spatial development. In other words, if the region as an administrative 

territory does not provide the efficiency of administration, then we can apply the 

established principles of territorial administration on the spatial level through the use of 

technological toolkit. 

The principles of public administration on all levels constantly change, which are 

conditioned by the technological modernization. They can promote the establishment of 

new relations of cooperation and partnership, modernization of monitoring and 

participative government mechanisms and provision of accountability, which are necessary 

for the realization of territorial administration principles. Virtually, new technologies of 

administration can support the provision of territorial administration principles of the 

Republic of Armenia by eliminating administrative borders of any region, because the 

technological toolkit is being frequently applied thoughout the areas without restricting 

itself by frontiers. In this case, an issue arises on the optimal framework of activities, for 

which is necessary to carry out complex actions in the following directions: 

1. To create socio-economic and geo-information database on the indicators of the 

spheres being coordinated by the governor, which should be elaborated and used 

with the intention of increasing the administrative efficiency; 

2. To develop electronic government system, with the intention of supporting the 

strategic decision-making processes by means of the database; 
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3. To analyze the framework of the mandates, which the governor and the stuff can 

carry out by means of functioning of electronic government platforms. 

We can virtually record that the principles of territorial administration should attempt 

to provide on the spatial level as well by means of introduction of the technological toolkit 

thus supporting the harmonization of state and community interests, their shared activities 

and proportional development. In this case, it becomes inevitable in the context of spatial 

administration the importance of knowledge as an essential factor. The collection and 

elaboration of data as well as its implementation in the context of decision-making 

processes, requires some additional contributions to human resources. In other words, by 

means of the realization of spatial administration, in order to provide the principles of 

territorial administration, the necessity of knowledge should be taken into consideration as 

well as the availability of skills of technology application. 

Peculiarities of territorial administration modeling  
The economic issues of territorial administration and planning currently have a 

significant importance from the standpoint of economic development of the Republic of 

Armenia. The advancement and solutions of such issues which can serve as a basis for 

economic researches are not being carried out in the system of territorial administration. In 

order to solve these issues, knowledge, skills and experience for conducting research are 

extremely required, which are not a prerequisite in the position description for the civil 

servants in the sphere of territorial administration of the RA.  

In the framework of this research we considered 15 socio-economic indicators for each 

of 10 regions of the Republic of Armenia for the time period of 2010-2018 and implemented 

a cluster analysis with the intention of grouping the regions for spatial planning. As a result, 

any regularity has not been observed in the process of grouping of the regions, which 

illustrates the necessity to take into consideration not only socio-economic, but also other 

indicators as well in the planning of the spatial development of the RA. For this reason, we 

deem it is necessary to implement spatial researches based not only on socio-economic, but 

also geo-information indicators as well. 

The database of the regions of the RA set up for 2010-2018 on the research propose, 

was also carried out by panel regression analysis in order to reveal the main factors 

influencing the conventional regional GDP for the improvement of socio-economic strategic 

planning and administrative functions. 

Considering the correlation matrix of indicators, as a dependent variable the territorial 

GDP has been chosen, and the independent variables such as urban population in the total 

number of the population - as it has the biggest correlation coefficient of the indicators 

characterizing labor force, quantity of Imports and Exports per capita of the number of 

population, monthly average nominal wage (thousands of drams) and poverty index/level. 

The following model has been developed and assessed with these chosen variables. 

(GDP)=795.25 + 0.48*IMPORT + 0.57*EXPORT + 4.51*WAGE + 7.81*CITY.POP  

 17.97*POOR.INDEX.       (1) 

According to the model, a unit change of Poor Index entails a decrease of 17.97 units of 

the dependent variable, increase of the units of city population (CITY.POP) entails an 

increase of 7.81 units, unit increase of wage (WAGE) entails a 4.5 unit increase, unit change 

of import and export variables correspondingly entails a 0.57 and 0.48 unit changes. Thus, 

the biggest influence on the conventional GDP of the regions of the RA has the factor of 
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urban population, and poverty level is characterized by a negative effect, which is 

economically estimated.   

According to the results of the model, 79% of the dependent variable is further 

explained by means of the independent variable, which is a rather high indicator. 

Virtually, by carrying out a panel regression analysis of a number of socio-economic 

indicators of the regions of the RA, we can argue that the obtained results are important in 

the context of territorial administration for the elaboration of the strategies of regional 

developments. We consider that the introduction and implementation of these research 

instruments in the system of territorial administration will significantly improve the 

efficiency of administration and will enhance the quality of the development of socio-

economic programs. 

Optimal territorial administration of the Republic of Armenia 
Territorial administration bodies of the Republic of Armenia generally count on their 

specialized experience and subjective forecasts in decision-making processes. 

Currently, DSS  decision support systems, are not introduced in these processes, by 

means of which managers would be able to make decisions based on data and their analysis 

available in this system. Decision support system is a type of information system, which 

targets the support and enhancement of managerial decision-making. These systems can be 

further grouped into 5 major categories: 

1. Model-based; 

2. Data-based; 

3. Communication-based; 

4. Document-based; 

5. Knowledge-based. 

OLAP system (Online Analytical Processing), which provide multilateral analytical 

possibilities for the data, are considered to be hybrid systems based on data and models by 

providing possibilities for both modelling and data search, as well as the elaboration of 

reports. This type of system can be useful to be introduced in the sphere of territorial 

administration in order to support the electronic government and for the creation of 

prerequisites of spatial development. It should be noted that in this case the availability of 

technological toolkit emerges as well as specialized skills of the employees involved in the 

system of territorial administration. The application of such systems presupposes the 

realization of research processes in the sphere of territorial administration. They enable to 

prepare reports, programming events based on real-time updated data, carry out statistical 

analysis of big data, carry out data aggregation and so on. They can record some great 

indicators of performance especially in the process of crisis management, as the crisis 

management tools especially in the regions of the Republic of Armenia are rather weak.   

Systems supporting communication-based decision-making processes, while exercising 

telecommunication technologies, support the upsurge of team work efficiency as well as 

cooperative decision-making processes. These can especially become useful in case of 

establishing inter-community cooperation, because community enlargement greatly 

entailed the necessity for the formation of such relationships. Moreover, these systems can 

provide the efficiency of relationships being formed between the communities and 

territorial administration bodies, where knowledge-based decisions are being made. 

Systems, supporting knowledge-based decision-making, by utilizing artificial intelligence 
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methods, offer problem-solving variants. Expert and consultation systems are included in 

this system. 

There are decision-making systems in practice, which were developed for the 

application by 

by Russian authors, which enables the governor of territorial administration, due to its rich 

information base, to carry out an integrated evaluation of the managerial conditions  The 

experimental works, analyses, elaboration and administration of the database play an 

enormous role in this system. The authors of the system attempted to stipulate the 

managerial decision-making processes stemming from comprehensively implemented 

activities. It is necessary to point out that the database formation in such systems has a 

significant importance. The system consists of collection, verification and aggregation 

modules, database, modules of implemented analyses and forecasts, expert systems and 

utilized interface of the data taken from open sources. This model can be applicable in the 

system of territorial administration of the RA, by virtue of being tested for territorial 

administration and has data appropriation tools. We attempted to develop a variant of such 

a model applicable in the system of territorial administration of the Republic of Armenia in 

the framework of this research. The suggested system consists of three application 

interfaces namely administrative, presentation of reports and forecasts, as well as public. It 

is to be noted that all the interfaces are interconnected by means of the database. The 

system can function by the following principle.  

Users of the administrative interface are the personnel of territorial administration 

bodies who carry out the electronic government and control of the projects. By virtue of 

the fact that project management should become a new function for territorial 

administration bodies, we propose the personnel to be employed by human resources who 

hold the corresponding qualifications, experience and skills. 

Reports are being presented to the analysts and top managers by means of 

representation interface of the reports and forecasts. This interface also enables to observe 

the forecasts of different indicators carried out by the forecasting system, which can play a 

supportive role in the development of strategies and decision-making processes.  

The public interface is intended for the utilization of large masses of population, by 

means of which the transparency of the works carried out by territorial administration is 

being provided, as well as by provision of the feedback. Data collected by means of this 

interface are being stored in the database to support the future analyses and decision-

making processes. 

The database is located in the central part of the system, where all the entered data, as 

well as the ones received from other sources are being stored. The database is considered to 

be the basis for the implementation of the forecasts and formation of the reports. 

The automated system of forecast implementation based on collected data in the 

database periodically carries out forecasts and stores the obtained results in the database for 

the formation of future reports. The forecasts are being implemented thanks to previously 

elaborated and optimized models, which are located in separate repositories. For the study 

of those models a training subsystem is being envisaged, which by periodically downloading 

the last versions of models from the repository and utilizing the last and updated data of 

the database, implements their re-training and stores them in the repository of models for 

their future use. The system can service models of time series, regression, cluster, 
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classification, sentimental analysis implementation and other types of models, which will be 

entailed by the formed data in the database. 

It has already been presented, that according to the analyses on socio-economic 

indicators of the regions of the RA, the regions do not demonstrate any regularity and do 

not have any significant interrelations with each other. By the virtue of the fact that the 

mandates of territorial administration bodies are identical, but the efficient grouping based 

on socio-economic indicators as well as regularities preconditioned by other factors are 

almost missing, we can suppose that those mandates do not support the cooperation, 

elaboration of collaborative strategies and vision of the proportional territorial 

development. We consider that the territorial administration should be based on such 

instruments, which can provide a strategic cooperation and complex development.  

This is the reason why an observation of an exemplary region has become the subject 

of the research, by means of applying indicator analysis to reveal the cooperation, decision-

making processes and perspectives of strategic development applying the technological 

toolkit, afterwards to mention all the main directions, which can be applicable for the 

territorial administration. Based on the peculiarities of our research, Tavush region has 

been chosen as an exemplary region. 

In order to characterize the socio-economic situation of Tavush region and to evaluate 

the influence of different factors on the region in quantitative terms, the applied method is 

the regression analysis method, which enabled us to construct a multifunctional model. It 

includes the gross product of agriculture and quantity of retail product circulation per 

capita, as only these factors have been significant in case of 95% significance level. The 

model resulting from this analysis is the following: 

   

     (2) 

Virtually, a special attention should be paid to agricultural produce (X2) and retail 

product circulation (X4) indicators while developing programs of the socio-economic 

development of Tavush region. Nevertheless, for instance, the consolidated community of 

Dilijan, while not having significant indicators of agricultural produce, is included in the 

development programs of the region.  

Instead, Dilijan is not included in the program of tourism development of Gegharkunik 

region, although from geographic, communication and other infrastructure standpoint there 

are essentially favorable conditions in that sphere to integrate with Sevan. 

We can confirm based on the results of the implemented analysis, that socio-economic 

development programs of Tavush region should be elaborated based on profitability 

indicators of the spheres. For that reason, we should introduce the procedures and 

instruments of research, analyses and forecast implementation, which deems possible to 

provide by means of system of electronic governance.  

We consider that it is possible to develop separate programs of spatial development 

instead of existing regional socio-economic development programs, which will include 

certain territories of different administrative regions. For instance, we can exclude Dilijan 

consolidated municipality from the development program of agriculture of Tavush region, 

instead of which a new program of spatial development should be elaborated, including the 

territory stretch on the eastern border of Tavush region and north-eastern regional 

communities of Lori region, which are adjacent to administrative border of Tavush. 

Moreover, it is evident from this research, that this territory of Lori region will have 
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difficulties in the process of inter-community cooperation inside the region in the context of 

agricultural program implementation, as they are located quite far from that territory.  

As we can notice from the study of mapping results, application of electronic tools in 

the sphere of territorial administration, in this case being geo-information system (GIS), can 

improve efficiency of management by supporting the elaboration of strategic programs 

based on data analysis. We should point out that the frameworks of efficient activities of 

those programs can not correspond to administrative territories of the regions, as is seen in 

case of the consolidated municipality of Dilijan and Sevan territory in case of Tavush and 

Gegharkunik regions. 

We can conclude that in the sphere of territorial administration the introduction of the 

electronic governance system presupposes the data elaboration, research implementation, 

forecasting and provision of decision making conditioned by these results.  

We consider it important to establish an electronic governance platform which will 

provide the following. 

1. Establishment of territorial socio-economic indicators and geo database, 

2. Elaboration of data obtained from the results of feedback of the population and 

organizations by means of models which were previously introduced, 

3. Implementation of forecasts of elaboration results, 

4. Provision of forecasts, researches and other results supporting the decision-making 

processes. 

It is evident, that these approaches can be applied in the context of spatial 

administration. It means that territorial administration approaches and principles can be 

introduced for the implementation of spatial administration by means of application of 

electronic governance tools.  

Conclusions and recommendations 
We came to the following conclusions as a result of implemented studies and analyses 

of the research.  

 The activities of the territorial administration system of the Republic of Armenia has a 

weak interrelation with the functioning of state governance and local self-government 

bodies, as the transition to parliamentary governance system on the one hand and 

community consolidation on the other hand almost had no influence on the mandates of 

territorial administration bodies. 

In the system of territorial administration there is an inefficiency issue of the 

elaboration of socio-economic development programs conditioned by administrative 

divisions. This issue increases especially in case of lack of technological innovations. The 

analyses argue that issues connected with administrative divisions are more effective to 

solve through elaboration and introduction of spatial development programs, which can not 

be in accordance with administrative borders of the regions.    

As a result of the research, it turned out that 15 indicators characterizing the socio-

economic condition of regions of the Republic of Armenia, where GDP of regions was 

conventionally included, do not get revealed by development regularities and significant 

bonds of causal effects. It demonstrates the low efficiency of the implementation of socio-

economic development programs and inefficient implementation of the regional 

proportional development. In the system of regional administration the works connected 

with the provision of public feedback, participatory governance, implementation of 
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monitoring and provision of publicity are problematic, which are entitled by the mandates 

of the governors. 

Therefore, the elaboration of the localized model of DSS  decision support system, is 

signified, where the works of database formation, forecast modelling and prepared reports 

based on them can become automized to support the decision-making processes on 

territorial administration level. It can be considered as technology-based decision-making in 

territorial administration level.    

Tavush being the exemplary region demonstrates as a result of implemented analyses 

that agriculture and retail trade are the essential factors in the formation of conventional 

GDP of the region. It is concerning due to the fact that these factors of strategic 

development programs of the region are equally observed together with other factors. In 

this case, it is important that the implemented forecast indicators and research results done 

by means of technological toolkit should lie in the roots of development programs. 

Recommendations targeted at the improvement of RA territorial administration system 

by means of technological toolkits are based on implemented conclusions of carried out 

research and its results, the essence of which is the following: 

1. The weak role of territorial government bodies, which does not ensure cooperation and 

partnership, should be increased through the introduction of an electronic decision 

support platform, within which programming and modelling tasks can be solved by 

creating databases of a number of socio-economic indicators and making decisions based 

on them. 

2. The nature of work of socio-economic development program elaboration of the region 

should be completely changed, that is constituting a part of the mandate of territorial 

administration bodies. It is necessary to delegate this mandate to the authorized body of 

territorial administration sphere, which in that framework should set up a specialized 

division to implement research and analyses. Highly specialized qualifications, 

technological toolkit application skills and research experience should become 

significant factors in the formation of human resource division. After the introduction 

of the system of technology-based decision-making and the process of spatial 

development program elaboration on territorial administration level, it is important to 

review the directions and implementation methodology of proportional development of 

the regional policy, emphasizing the establishment of state-community direct link, 

decrease of administrative restictions and introduction of a strong system of monitoring 

and control. 

3. It is necessary to modernize the database formation system for the transfer of the 

regional administration to the one, based on technological tools, research and analyses. 

In order to achieve this, we should develop new approaches and methods of necessary 

data formation and collection together with RA statistics committee, state cadastre 

committee and other institutions, which will promote the acquisition of credible 

research implementation and forecasts. 
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