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Ñ³Ù³Ï³ñ·»ñÇ ³ÙµÇáÝÇ ³ëåÇñ³Ýï 
   

ÐÐ-àôØ Üàð²ØàôÌ²Î²Ü 
¶àðÌÀÜÂ²òÜºðÆ ¶Ü²Ð²îàôØÀ 
È²îºÜî öàöàÊ²Î²ÜÆ 
Øà¸ºÈ²ìàðØ²Ü ØÆæàòàì 

 

²½·³ÛÇÝ ïÝï»ëáõÃÛáõÝáõÙ Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÇ ù³Ý³Ï³Ï³Ý ·Ý³-
Ñ³ïáõÙÁ ³é³Ýóù³ÛÇÝ Ýß³Ý³ÏáõÃÛáõÝ áõÝÇ í»ñçÇÝÝ»ñÇë áõëáõÙÝ³ëÇñáõÃÛ³Ý, 
ÇÝãå»ë Ý³¨ ³½·³ÛÇÝ Ýáñ³ÙáõÍ³Ï³Ý ù³Õ³ù³Ï³ÝáõÃÛ³Ý Ùß³ÏÙ³Ý Ñ³Ù³ñ: Ð³ßíÇ 
³éÝ»Éáí Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÇ Ùá¹»É³íáñÙ³Ý ÙÇ ß³ñù ËÝ¹ÇñÝ»ñ` 
Ý»ñÏ³Û³óíáõÙ ¿ Ýáñ Ùáï»óáõÙ` ÑÇÙÝí³Í ¹ÇÝ³ÙÇÏ ·áñÍáÝ³ÛÇÝ í»ñÉáõÍáõÃÛ³Ý íñ³, 
áñÁ ÃáõÛÉ ¿ ï³ÉÇë Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÁ ¹Çï³ñÏ»É áñå»ë ã¹Çï³ñÏíáÕ ¨ 
ÝÏ³ñ³·ñ»É É³ï»Ýï ÷á÷áË³Ï³ÝÝ»ñÇ ÙÇçáóáí: 

 
ÐÇÙÝ³µ³é»ñ. Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñ, ¹ÇÝ³ÙÇÏ ·áñÍáÝ³ÛÇÝ Ùá¹»É³-

íáñáõÙ, É³ï»Ýï ·áñÍÁÝÃ³óÝ»ñ, Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÇ 
·Ý³Ñ³ïáõÙ 

JEL: R11, R12, O30, O31 
 
 

Üáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÇ Ù³ëÇÝ å³ïÏ»ñ³óáõÙ áõÝ»Ý³Éáõ, ÇÝã-
å»ë Ý³¨ ³ñ¹ÛáõÝ³í»ï Ýáñ³ÙáõÍ³Ï³Ý ù³Õ³ù³Ï³ÝáõÃÛ³Ý Ùß³ÏÙ³Ý Ñ³-
Ù³ñ Ñ³Ù³å³ï³ëË³Ý ·áñÍÁÝÃ³óÝ»ñÇ Ùá¹»É³íáñáõÙÁ ¨ ·Ý³Ñ³ïáõÙÁ 
³é³Ýóù³ÛÇÝ Ýß³Ý³ÏáõÃÛáõÝ áõÝ»Ý ³½·³ÛÇÝ ïÝï»ëáõÃÛ³Ý Ù³Ï³ñ¹³ÏáõÙ£ 

²½·³ÛÇÝ Ù³Ï³ñ¹³ÏáõÙ Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÇ Ùá¹»É³íáñ-
Ù³Ý Ñ³Ù³ñ å»ïù ¿ Ñ³ßíÇ ³éÝ»É ³ÛÝ Ñ³Ý·³Ù³ÝùÁ, áñ, ³ÝÏ³Ë ïÝï»ëáõ-
ÃÛ³Ý ³é³ÝÓÝ³Ñ³ïÏáõÃÛáõÝÝ»ñÇó ¨ ³éÏ³ ï»Õ»Ï³ïí³Ï³Ý µ³½³ÛÇó, ãÏ³ 
áñ¨¿ óáõó³ÝÇß, áñÁ ÏµÝáõÃ³·ñÇ Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÝ ³ÙµáÕçáõ-
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ÃÛ³Ùµ: àñå»ë Ï³ÝáÝ, í»ñçÇÝÝ»ñë ß»ßï³¹ñáõÙ »Ý Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝ-
Ã³óÝ»ñÇ ³é³ÝÓÇÝ ÏáÕÙ»ñÁ: 

²Ûë Ñ³Ù³ï»ùëïáõÙ` ³½·³ÛÇÝ ïÝï»ëáõÃÛáõÝáõÙ Ýáñ³ÙáõÍ³Ï³Ý ·áñÍ-
ÁÝÃ³óÝ»ñÇ ¨ ïÝï»ëáõÃÛ³Ý Ï³åÇ Ùá¹»É³íáñáõÙÁ µ³í³Ï³ÝÇÝ µ³ñ¹ 
ËÝ¹Çñ ¿£ ´³ñ¹áõÃÛáõÝÝ ³ÛÝ ¿, áñ, Ç ï³ñµ»ñáõÃÛáõÝ ³ÛÉ ïÝï»ë³Ï³Ý ·áñÍ-
ÁÝÃ³óÝ»ñÇ, ³Ûë å³ñ³·³ÛáõÙ ³ÝÏ³Ë ÷á÷áË³Ï³ÝÁ, áñÁ µÝáõÃ³·ñáõÙ ¿ 
Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÁ, áõÕÕ³ÏÇáñ»Ý ¹Çï³ñÏ»ÉÇ ã¿£ 

ÐÇÙÝí»Éáí í»ñáÝßÛ³ÉÇ íñ³` ³½·³ÛÇÝ Ù³Ï³ñ¹³ÏáõÙ Ýáñ³ÙáõÍ³Ï³Ý 
·áñÍÁÝÃ³óÁ Ï³ñ»ÉÇ ¿ Ñ³Ù³ñ»É áõÕÕ³ÏÇáñ»Ý ã¹Çï³ñÏ»ÉÇ, áñÝ ³ÝáõÕÕ³-
ÏÇáñ»Ý Ï³ñ»ÉÇ ¿ ã³÷»É ³ÛÉ ¹Çï³ñÏ»ÉÇ ¨ ³é³í»É å³ñ½ ·áñÍÁÝÃ³óÝ»ñáí£ 

îÝï»ë³·ÇïáõÃÛ³Ý Ù»ç ¨ ÁÝ¹Ñ³Ýñ³å»ë Ñ³ë³ñ³Ï³Ï³Ý ·ÇïáõÃÛáõÝ-
Ý»ñáõÙ ³ÛëåÇëÇ ËÝ¹ÇñÝ»ñÁ µ³½Ù³ÃÇí »Ý£ îÝï»ë³·Çï³Ï³Ý Ñ»ï³½áïáõ-
ÃÛáõÝÝ»ñáõÙ, ûñÇÝ³Ï, ÝÙ³Ý ¹³ëÇ ËÝ¹ÇñÝ»ñÇó ¿ Ù³ñ¹Ï³ÛÇÝ Ï³åÇï³ÉÇ Ï³Ù 
ëïí»ñ³ÛÇÝ ïÝï»ëáõÃÛ³Ý ·Ý³Ñ³ïáõÙÁ£ 

²Ûë ¹³ëÇ ËÝ¹ÇñÝ»ñÇ å³ñ³·³ÛáõÙ ÏÇñ³é»ÉÇ ¿, ³Ûëå»ë Ïáãí³Í, É³-
ï»Ýï ÷á÷áË³Ï³ÝÇ Ùá¹»É³íáñÙ³Ý Ùáï»óáõÙÁ1£ È³ï»Ýï ³ë»Éáí Ñ³ëÏ³-
ÝáõÙ »Ýù ³ÛÝåÇëÇ ÷á÷áË³Ï³Ý, áñÁ ÑÝ³ñ³íáñ ã¿ áõÕÕ³ÏÇáñ»Ý ã³÷»É£ È³-
ï»Ýï ÷á÷áË³Ï³ÝÇ Ù³ëÇÝ å³ïÏ»ñ³óáõÙ Ï³½Ù»Éáõ Ñ³Ù³ñ, Ñ³Ù³Ó³ÛÝ 
í»ñáÝßÛ³É Ùáï»óÙ³Ý, û·ï³·áñÍáõÙ »Ýù ³ÛÉ` áõÕÕ³ÏÇáñ»Ý ã³÷»ÉÇ ÷á÷á-
Ë³Ï³ÝÝ»ñ£ 

¸ÇÝ³ÙÇÏ ·áñÍáÝ³ÛÇÝ í»ñÉáõÍáõÃÛáõÝÝ»ñÝ Ç ëÏ½µ³Ý» û·ï³·áñÍí»É »Ý 
ïÝï»ë³Ï³Ý óáõó³ÝÇßÝ»ñÇ Å³Ù³Ý³Ï³ÛÇÝ ß³ñù»ñÇ áõëáõÙÝ³ëÇñÙ³Ý Ñ³-
Ù³ñ£ ¸ñ³ÝÇó ½³ï, ¹ñ³Ýù ÏÇñ³éí»É »Ý ÙÇ ß³ñù ³ÛÉ áÉáñïÝ»ñáõÙ` Ñá·»µ³-
ÝáõÃÛáõÝ, ÑÇ¹ñáÉá·Ç³, ûíÏÇ³Ýáë³ÛÇÝ áõëáõÙÝ³ëÇñáõÃÛáõÝÝ»ñ ¨ ³ÛÉÝ£ 

¸ÇÝ³ÙÇÏ ·áñÍáÝ³ÛÇÝ í»ñÉáõÍáõÃÛ³ÝÝ ³é³çÇÝ ³Ý·³Ù ³Ý¹ñ³¹³ñÓ»É ¿ 
¶»áõ»Ï»Ý2£ Ø»Ãá¹Ç Ýå³ï³ÏÁ µ³½Ù³ã³÷ Å³Ù³Ý³Ï³ÛÇÝ ß³ñù»ñÇ ÑÇÙùáõÙ 
³éÏ³ ÁÝ¹Ñ³Ýáõñ ·áñÍÁÝÃ³óÝ»ñÁ Ï³Ù, ³ÛÉ Ï»ñå ³ë³Í, É³ï»Ýï ³½¹»óáõ-
ÃÛáõÝÝ»ñÝ »Ý£ ²í»ÉÇÝ, Ñ³Ù³Ó³ÛÝ ¼áõñÇ Ùáï»óÙ³Ý,3 Ùá¹»ÉÇ Ù»ç áñå»ë 
³ÝÏ³Ë ÷á÷áË³Ï³ÝÝ»ñ Ï³ñ»ÉÇ ¿ Ý»ñ³é»É Ý³¨ ³ÛÉ` ¹Çï³ñÏ»ÉÇ µ³-
ó³ïñáÕ ÷á÷áË³Ï³ÝÝ»ñ£ ¸ÇÝ³ÙÇÏ ·áñÍáÝ³ÛÇÝ í»ñÉáõÍáõÃÛáõÝÁ ÝÙ³Ý ¿ 
·áñÍáÝ³ÛÇÝ í»ñÉáõÍáõÃÛ³ÝÁ, ë³Ï³ÛÝ, Ç ï³ñµ»ñáõÃÛáõÝ í»ñçÇÝÇë, ³ÛÝ 
Ñ³ßíÇ ¿ ³éÝáõÙ ß³ñù»ñáõÙ Å³Ù³Ý³Ï³ÛÇÝ µ³ÕÏ³óáõóÇãÁ ¨ ÃáõÛÉ ¿ ï³ÉÇë 
Ùá¹»ÉáõÙ û·ï³·áñÍ»É Ý³¨ áã ëï³óÇáÝ³ñ Å³Ù³Ý³Ï³ÛÇÝ ß³ñù»ñ£ 

¸ÇÝ³ÙÇÏ ·áñÍáÝ³ÛÇÝ í»ñÉáõÍáõÃÛáõÝÁ ÑÇÙÝíáõÙ ¿ Ï³éáõóí³Íù³ÛÇÝ Å³-
Ù³Ý³Ï³ÛÇÝ ß³ñù»ñÇ Ùá¹»ÉÇ íñ³4, áñÁ ÃáõÛÉ ¿ ï³ÉÇë Å³Ù³Ý³Ï³ÛÇÝ ß³ñùÁ 
ïñáÑ»É ÙÇ ß³ñù µ³ÕÏ³óáõóÇãÝ»ñÇ£ Ä³Ù³Ý³Ï³ÛÇÝ ß³ñù»ñÇ ¹ÇÝ³ÙÇÏ³Ý 
Ùá¹»É³íáñíáõÙ ¿ áñå»ë å³ï³Ñ³Ï³Ý ï³ï³ÝáõÙ (Random Walk model)£ 
àõÝ»Ýù Ï³ËÛ³É  ÷á÷áË³Ï³Ý, t = 1, ……, T£ ä³ñ½³·áõÛÝ Ï³éáõóí³Í-
ù³ÛÇÝ Å³Ù³Ý³Ï³ÛÇÝ ß³ñùÇ Ùá¹»ÉÁ ÝÏ³ñ³·ñíáõÙ ¿ Ñ»ï¨Û³É Ó¨áíª 

                                                 
1  î»°ë Bartholomew D. J. and Knott M.,  Latent Variable Models and Factor Analysis. London: 

Arnold Publishers, 1999, ¿ç 19−44: 
2  î»°ë Geweke J.F.,  The dynamic factor analysis of economic time series models. In: Aigner D.J., 

Goldberger A.S. (Eds.), Latent Variables in Socio-economic Models. Amsterdam, North-Holland, 
1977, ¿ç 365–382: 

3  î»°ë Zuur Alain, Tuck Ian & Bailey N., Dynamic factor analysis to estimate common trends in 
fisheries time series. Canadian Journal of Fisheries and Aquatic Sciences, 2003, ¿ç  543: 

4  î»°ë  A.S. (Eds.), Latent Variables in Socio-economic Models. Amsterdam, North-Holland, ¿ç 
365– 382: Harvey A.C.,  Forecasting, Structural Time Series Models and the Kalman Filter. 
Cambridge University Press. 1989: 
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áñï»Õ -Ý Ý»ñÏ³Û³óÝáõÙ ¿ ³ÝÑ³Ûï ÙÇïáõÙÁ t Å³Ù³Ý³Ï³Ñ³ïí³ÍáõÙ£ 
ºÝÃ³¹ñíáõÙ ¿, áñ ,  ,  £ ºÝÃ³¹ñíáõÙ ¿ 
Ý³¨, áñ ,  ¨  Çñ³ñÇó ³ÝÏ³Ë »Ý£ 

¸ÇÝ³ÙÇÏ ·áñÍáÝ³ÛÇÝ Ùá¹»ÉÇ ³ÙµáÕç³Ï³Ý ï»ëùÁ Ñ»ï¨Û³ÉÝ ¿`5 
 

 
 

 
áñï»Õ` -Ý n-ñ¹ ¹Çï³ñÏ»ÉÇ ÷á÷áË³Ï³ÝÇ ³ñÅ»ùÝ ¿ t-ñ¹ Å³Ù³Ý³-
Ï³Ñ³ïí³ÍáõÙ, -Ý` n-ñ¹ áã ¹Çï³ñÏ»ÉÇ Ï³Ù É³ï»Ýï ÷á÷áË³Ï³ÝÇ 
³ñÅ»ùÁ t–ñ¹ Å³Ù³Ý³Ï³Ñ³ïí³ÍáõÙ, -Ý Ý»ñÏ³Û³óÝáõÙ ¿ É³ï»Ýï ÷á-
÷áË³Ï³ÝÝ»ñÇ ³ÝÑ³Ûï ·áñÍ³ÏÇóÝ»ñÁ, -Ý Ñ³í³ë³ñáõÙÝ»ñÇ Ñ³ë-
ï³ïáõÝ µ³Õ³¹ñÇãÝ ¿, -Ý`  µ³ó³ïñáÕ (¹Çï³ñÏ»ÉÇ) ÷á÷áË³Ï³Ý-
Ý»ñÇ é»·ñ»ëÇáÝ ·áñÍ³ÏÇóÝ»ñÁ£ -Ý ¨ -Á Ý»ñÏ³Û³óÝáõÙ »Ý Ùá¹»ÉÇ 
ëË³ÉÇ µ³ÕÏ³óáõóÇãÁ£ 

Ø»ñ ³éç¨ ¹ñí³Í ËÝ¹ñÇ ßñç³Ý³ÏÝ»ñáõÙ µ³ó³Ï³ÛáõÙ ¿ µ³ó³ïñáÕ 
÷á÷áË³Ï³ÝÝ»ñÇ µ³ÕÏ³óáõóÇãÁ£ Ð³Ù³Ó³ÛÝ ¼áõñÇ ëå³ëáõÙÝ»ñÇ` Ù³ùëÇ-
Ù³É³óÙ³Ý ³É·áñÇÃÙÝ ³é³í»É ³ñ¹ÛáõÝ³í»ï ÏÉÇÝÇ, »Ã»  Å³Ù³Ý³-
Ï³ÛÇÝ ß³ñù»ñÇ Ù³Ã»Ù³ïÇÏ³Ï³Ý ëå³ëáõÙÁ ë³ÑÙ³ÝíÇ 06£ ²Ûë ¹»åùáõÙ 
í»ñ³ÝáõÙ ¿  µ³Õ³¹ñÇãÁ£ ²ñ¹ÛáõÝùáõÙª ëï³óí³Í Ùá¹»ÉÁ Ù³ïñÇóÝ»ñáí 
ÝÏ³ñ³·ñ»Éáõ å³ñ³·³ÛáõÙ Ïëï³óíÇ Ñ»ï¨Û³É å³ïÏ»ñÁ. 
 

 
 

 
 
áñï»Õ`  

                                                 
5  î»°ë Ritter A., Muñoz-Carpena R., Dynamic factor modeling of ground and surface water levels in 

an agricultural area adjacent to Everglades National Park, Journal of Hydrology, Volume 317, 
Issues 3–4, 2006, ¿ç 340−354: 

6  î»°ë Holmes E. E., Ward  E. J. and Wills K.,  MARSS: multivariate autoregressive state-space 
models for analyzing time-series data. R Journal,  2012, ¿ç 12−13: 
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²ÛëåÇëáí` Ùá¹»ÉÇ »ñÏáõ ëË³ÉÝ»ñÇ µ³Õ³¹ñÇãÝ»ñÝ áõÝ»Ý µ³½Ù³ã³÷ 
ÝáñÙ³É µ³ßËáõÙ, ÁÝ¹ áñáõÙ, wt-Ç µ³ßËÙ³Ý Ïáí³ñÇ³óÇáÝ Ù³ïñÇóÁ ë³Ñ-
Ù³Ýí³Í ã¿£ ì»ñçÇÝÇë Ù³ëáí Ï³Ý ÙÇ ß³ñù ï³ñµ»ñ³ÏÝ»ñ£ ²Ûëå»ë`  

1. êË³ÉÝ»ñÇ í³ñÇ³óÇ³Ý»ñÁ Ñ³í³ë³ñ »Ý, ¨ µ³ó³Ï³ÛáõÙ »Ý Ïáí³-
ñÇ³óÇ³Ý»ñÁ: 

2. êË³ÉÝ»ñÝ áõÝ»Ý ï³ñµ»ñ í³ñÇ³óÇ³Ý»ñ, ¨ µ³ó³Ï³ÛáõÙ »Ý Ïáí³-
ñÇ³óÇ³Ý»ñÁ: 

3. Ð³í³ë³ñ í³ñÇ³óÇ³Ý»ñ ¨ Ïáí³ñÇ³óÇ³Ý»ñ: 
4. î³ñµ»ñ í³ñÇ³óÇ³Ý»ñ ¨ Ïáí³ñÇ³óÇ³Ý»ñ (ãÏ³Ý ë³ÑÙ³Ý³÷³-

ÏáõÙÝ»ñ): 
 

Ð³Ù³Ó³ÛÝ ¼áõñÇ`7 xt í»ÏïáñÇ ëÏ½µÝ³Ï³Ý íÇ×³ÏÁ ë³ÑÙ³ÝíáõÙ ¿ 
Ñ»ï¨Û³É Ï»ñåª 

 
 
áñï»Õ x0 -Ý µ³ßËí³Í ¿ µ³½Ù³ã³÷ ÝáñÙ³É µ³ßËÙ³Ý ûñ»Ýùáí, áñÁ µÝáõ-
Ã³·ñíáõÙ ¿ 0 ÙÇçÇÝáí ¨ µ³í³Ï³Ý³ã³÷ Ù»Í í³ñÇ³óÇ³Ý»ñáí áõ 0 Ïáí³-
ñÇ³óÇ³Ý»ñáí Ù³ïñÇóáí£ 

²ÛëåÇëáí` Ùá¹»ÉÇ ³é³Ýóù³ÛÇÝ å³ñ³Ù»ïñ»ñÝ »Ý.  
1. È³ï»Ýï ÷á÷áË³Ï³ÝÝ»ñÇ ù³Ý³ÏÁ£ Üß»Ýù, áñ ·áÛáõÃÛáõÝ ãáõÝÇ 

áñ¨¿ í»ñÉáõÍ³Ï³Ý Ù»Ãá¹, áñÁ ÑÝ³ñ³íáñáõÃÛáõÝ ï³ ÙÇ³Ýß³Ý³Ïá-
ñ»Ý áñáß»Éáõ É³ï»Ýï ÷á÷áË³Ï³ÝÝ»ñÇ ûåïÇÙ³É ù³Ý³ÏÁ£ ¶áñÍ-
Ý³Ï³ÝáõÙ ¹³ ÁÝïñíáõÙ ¿ ÇÝãå»ë ýáñÙ³É ù³Ý³Ï³Ï³Ý Ù»Ãá¹Ý»-
ñáí, ûñÇÝ³Ï` ²Ï³ÛÏ»Ç ÇÝýáñÙ³óÇáÝ ã³÷³ÝÇßáí8 (AIC), ³ÛÝå»ë ¿É 
ëï³óí³Í ³ñ¹ÛáõÝùÝ»ñÇ Ù»ÏÝ³µ³Ý»ÉÇáõÃÛ³Ùµ£ 

2. êË³ÉÝ»ñÇ µ³ßËÙ³Ý Ï³éáõóí³ÍùÁ£  

                                                 
7  î»°ë Zuur A. F., Fryer R. J., Jolliffe I. T., Dekker R. and Beukema J. J., Estimating common trends 

in multivariate time series using dynamic factor analysis. Environmetrics, 14(7), 2003,  ¿ç 665−685: 
8  î»°ë Akaike H., A new look at the statistical model identification, IEEE Transactions on Automatic 

Control, 19 (6), 1974, ¿ç 716–723: 
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Øá¹»ÉáõÙ ³ÝÑ³Ûï å³ñ³Ù»ïñ»ñÁ ·Ý³Ñ³ïíáõÙ »Ý ëå³ëáõÙÝ»ñÇ 
Ù³ùëÇÙ³É³óÙ³Ý (Expectation Maximization) ³É·áñÇÃÙáí9: 

²Ûë Ùáï»óÙ³Ùµ ¹ÇÝ³ÙÇÏ ·áñÍáÝ³ÛÇÝ í»ñÉáõÍáõÃÛáõÝÁ Ñ³ë³Ý»ÉÇ ¿ 
Brodgar ÏáÙ»ñóÇáÝ ÏÇñ³é³Ï³Ý Íñ³·ñ³ÛÇÝ ÷³Ã»ÃáõÙ, ÇÝãå»ë Ý³¨ áã 
ÏáÙ»ñóÇáÝ R íÇ×³Ï³·ñ³Ï³Ý É»½íÇ10 §MARSS¦ (Multivariate Autoregressive 
State Space)11 ÷³Ã»ÃáõÙ£ 

Øá¹»ÉÇ ï»Õ»Ï³ïí³Ï³Ý ÑÇÙù »Ý Ñ³Ù³ñíáõÙ ²½·³ÛÇÝ íÇ×³Ï³·ñ³-
Ï³Ý Í³é³ÛáõÃÛ³Ý12, Ð³Ù³ßË³ñÑ³ÛÇÝ ïÝï»ë³Ï³Ý ýáñáõÙÇ13, Ð³Ù³ßË³ñ-
Ñ³ÛÇÝ µ³ÝÏÇ14, §Ð»ñÇÃ»ç¦ ÑÇÙÝ³¹ñ³ÙÇ15 ïñ³Ù³¹ñ³Í` Ð³Û³ëï³ÝÇÝ í»-
ñ³µ»ñáÕ Å³Ù³Ý³Ï³ÛÇÝ ß³ñù»ñÁ£ êïáñ¨ Ý»ñÏ³Û³óí³Í »Ý ÏÇñ³éíáÕ ß³ñ-
ù»ñÁ ¨ ¹ñ³Ýó ³ÕµÛáõñÝ»ñÁ£ Þ³ñù»ñÇ ÁÝïñáõÃÛ³Ý ë³ÑÙ³Ý³÷³ÏáõÙÝ ³ÛÝ ¿, 
áñ í»ñçÇÝÝ»ñë, Áëï ï³ñí³ Ï³Ù »é³ÙëÛ³ÏÝ»ñÇ, Ñ³ë³Ý»ÉÇ ÉÇÝ»Ý 
2007−2017 ÃÃ. Ñ³Ù³ñ£ 

ì»ñáÝßÛ³É ß³ñù»ñÇ ÑÇÙÝ³Ï³Ý Ù³ëÁ Ñ³ë³Ý»ÉÇ ¿ ï³ñ»Ï³Ý Ïïñí³Í-
ùáí£ ´³í³Ï³Ý³ã³÷ ¹Çï³ñÏáõÙÝ»ñ ³å³Ñáí»Éáõ ¨ í»ñçÇÝÝ»ñÇë »é³Ùë-
Û³Ï³ÛÇÝ Ñ³ë³Ý»ÉÇ ß³ñù»ñÇÝ Ñ³Ù³å³ï³ëË³Ý»óÝ»Éáõ Ñ³Ù³ñ ÏÇñ³é»É 
»Ýù Å³Ù³Ý³Ï³ÛÇÝ ß³ñù»ñÇ ¹»ÏáÙåá½ÇóÇ³ÛÇ Ù»Ãá¹Á, Ù³ëÝ³íáñ³å»ë` 
Boot-Feibes-Lisman16 (BFL) Ùáï»óÙ³Ùµ£  

Ø»Ãá¹Ç ÑÇÙùáõÙ ³éÏ³ ëÏ½µáõÝùÁ Å³Ù³Ý³Ï³ßñç³ÝÝ»ñÇ ÙÇç¨ ÷á÷á-
ËáõÃÛáõÝÝ»ñÁ Ýí³½³·áõÛÝÇ Ñ³ëóÝ»ÉÝ ¿` Ñ³ßíÇ ³éÝ»Éáí ï³ñ»Ï³Ý ïíÛ³É-
Ý»ñÇ ë³ÑÙ³Ý³÷³ÏáõÙÝ»ñÁ£ Ø»Ãá¹Ç Ýå³ï³Ï³ÛÇÝ ýáõÝÏóÇ³Ý áõÝÇ Ñ»-
ï¨Û³É ï»ëùÁ` 

 
²Ûë Ù»Ãá¹áí Å³Ù³Ý³Ï³ÛÇÝ ß³ñù»ñÇ ¹»ÏáÙåá½ÇóÇ³Ý Çñ³Ï³Ý³óí»É ¿ 

R íÇ×³Ï³·ñ³Ï³Ý É»½íÇ §tsdissag2¦ ÷³Ã»ÃÇ17 ÙÇçáóáí£ 
È³í³·áõÛÝ Ùá¹»ÉÇ ÁÝïñáõÃÛ³Ý Ñ³Ù³ñ ·Ý³Ñ³ïí»É »Ý 2−4 É³ï»Ýï 

·áñÍáÝÝ»ñÇ ¨ ëË³ÉÝ»ñÇ µ³ßËÙ³Ý ï³ñµ»ñ³ÏÝ»ñÇ µáÉáñ ÑÝ³ñ³íáñ ½áõÛ-
·»ñÁ£ Ð³Ù³Ó³ÛÝ ²Ï³ÛÏ»ñ ÇÝýáñÙ³óÇáÝ ã³÷³ÝÇßÇ` É³í³·áõÛÝ ³ñ¹ÛáõÝùÁ 
ëï³óíáõÙ ¿` û·ï³·áñÍ»Éáí ëË³ÉÝ»ñÇ µ³ßËÙ³Ý ³é³Ýó ë³ÑÙ³Ý³÷³-
ÏáõÙÝ»ñÇ Ïáí³ñÇ³óÇáÝ Ù³ïñÇóáí ¨ 4 É³ï»Ýï ·áñÍÁÝÃ³óÝ»ñáí Ùá¹»ÉÁ£ 

È³ï»Ýï ß³ñù»ñÁ ëï³Ý³Éáõó Ñ»ïá ³ÝÑñ³Å»ßï ¿ ¹ñ³Ýù Ù»ÏÝ³µ³-
Ý»É£ àñå»ë½Ç µ³ó³ïñ»ÉÇ ÉÇÝ»Ý ëï³óí³Í É³ï»Ýï ß³ñù»ñÁ, í»ñçÇÝÝ»ñë 
»ÝÃ³ñÏáõÙ »Ýù åïïÙ³Ý Ï³Ù ×ß·ñïÙ³Ý£ ²Ûë ËÝ¹ñÇ ÉáõÍÙ³Ý Ñ³Ù³ñ ³é³-

                                                 
9 î»°ë Zuur  A. F., Fryer R. J., Jolliffe I. T., Dekker R. and Beukema J. J., Estimating common trends 

in multivariate time series using dynamic factor analysis. Environmetrics, 14(7), 2003, ¿ç 665–685: 
10 î»°ë https://www.r-project.org/  
11 î»°ë Holmes E. E., Ward E. J. and Scheuerell M. D., Analysis of multivariate timeseries using the 

MARSS package, March 30, 2018, Northwest Fisheries Science Center, NOAA:  
https://cran.r-project.org/web/packages/MARSS/index.html   

12 î»°ë http://www.armstat.am/  
13 î»°ë https://www.weforum.org/  
14 î»°ë http://www.doingbusiness.org/data/exploreeconomies/armenia  
15 î»°ë https://www.heritage.org/index/ 
16 î»°ë Boot J., Feibes W. and Lisman J., Further methods of derivation of quarterly figures from 

annual data, Cahiers Economiques de Bruxelles, 36, 1967, ¿ç 539−546: 
17 î»°ë https://cran.r-project.org/web/packages/tsdisagg2/index.html 
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í»É ÏÇñ³é»ÉÇ ¿ VARIMAX ³É·áñÇÃÙÁ18, áñÁ µ³ó³ïñíáõÙ ¿ ³ÛëÏ»ñå. Ñ»-
ï¨Û³É »ñÏáõ Ùá¹»ÉÝ»ñÁ Ñ³Ù³ñÅ»ù »Ý` 

 
 

¨ 

 
 

VARIMAX ³É·áñÇÃÙÇ Ýå³ï³ÏÝ ¿ ·ïÝ»É ³ÛÝåÇëÇ m x m ã³÷Ç H 
åïïÙ³Ý Ù³ïñÇó, áñÇ ¹»åùáõÙ Z Ù³ïñÇóÇ ·áñÍ³ÏÇóÝ»ñÁ ÏáõÝ»Ý³Ý 
³é³í»É³·áõÛÝ í³ñÇ³óÇ³£ êïáñ¨ Ý»ñÏ³Û³óí³Í »Ý ëï³óí³Í Ïáé»ÉÛ³-
óÇáÝ ·áñÍ³ÏÇóÝ»ñÁ ¹Çï³ñÏ»ÉÇ ÷á÷áË³Ï³ÝÝ»ñÇ ¨ É³ï»Ýï ·áñÍÁÝÃ³ó-
Ý»ñÇ ÙÇç¨£ ¶áñÍÁÝÃ³óÝ»ñÁ Ù»ÏÝ³µ³Ý»Éáõ Ñ³Ù³ñ ³é³í»É³å»ë Ñ³ßíÇ »Ý 
³éÝí»É ¹Çï³ñÏ»ÉÇ ÷á÷áË³Ï³ÝÝ»ñÇ íñ³ í»ñçÇÝÝ»ñÇë ¹ñ³Ï³Ý ³½¹»óáõ-
ÃÛáõÝÝ»ñÁ. 

 
²ÕÛáõë³Ï 1 

È³ï»Ýï ·áñÍÁÝÃ³óÝ»ñÇ ³½¹»óáõÃÛáõÝÁ ¹Çï³ñÏ»ÉÇ ÷á÷áË³Ï³ÝÝ»ñÇ íñ³ 
 

¸Çï³ñÏ»ÉÇ ÷á÷áË³Ï³ÝÝ»ñ îÐî ¶ÇïáõÃÛáõÝ ÞáõÏ³ ÆÝëïÇ-
ïáõïÝ»ñ 

îî ³ßË³ïáõÅ 0.37098977 0.31627458 0.062055502 0.04824405 

îî ³ñï³¹ñáõÃÛ³Ý Í³í³ÉÝ»ñ 0.34654777 0.29114749 0.049727969 0.0257277 

îÐî Ï³½Ù³Ï»ñåáõÃÛáõÝÝ»ñÇ ù³Ý³Ï 0.34033303 0.20721556 0.020124404 0.02627517 

Üáñ³·áõÛÝ ï»ËÝáÉá·Ç³Ý»ñÇ 
Ñ³ë³Ý»ÉÇáõÃÛáõÝ 

0.33945677 -0.07735197 0.034268237 -0.026297 

´³ñÓñ³·áõÛÝ ÏñÃáõÃÛ³Ý áñ³Ï 0.33037407 0.02895113 0.070755879 -0.04508076 

Üáñ³ÙáõÍ³Ï³Ý Ï³ñáÕáõÃÛáõÝ 0.32181217 0.27288154 0.009304622 -0.01036773 

R&D áÉáñïáõÙ Ñ³Ù³Éë³ñ³Ý –Ï³½-
Ù³Ï»ñåáõÃÛáõÝÝ»ñ Ñ³Ù³·áñÍ³Ï-
óáõÃÛáõÝ 

0.3211058 0.08501335 0.025695859 -0.02357315 

²åñ³ÝùÝ»ñÇ ßáõÏ³ÛÇ 
³ñ¹ÛáõÝ³í»ïáõÃÛáõÝ 

0.31653438 0.17528328 0.349089777 -0.07331508 

´Ç½Ý»ëÇ ½³ñ·³óí³ÍáõÃÛáõÝ 0.30436836 0.1551652 0.210699546 -0.02752351 

Î³½Ù³Ï»ñåáõÃÛáõÝÝ»ñÇ R&D 
Í³Ëë»ñ 

0.25901321 0.37062691 0.17892508 -0.02835458 

ä»ïáõÃÛ³Ý ÏáÕÙÇó ï»ËÝáÉá·Ç³Ï³Ý 
³ñï³¹ñ³ÝùÇ ·ÝáõÙ 

0.18091952 0.30024086 0.436958982 0.12165116 

ÆÝëïÇïáõóÇáÝ³É ½³ñ·³óáõÙ 0.11905524 0.13440556 0.206997559 0.30543565 

¶ÇïÝ³Ï³ÝÝ»ñÇ ¨ ÇÝÅ»Ý»ñÝ»ñÇ 
Ñ³ë³Ý»ÉÇáõÃÛáõÝ 

0.10707241 0.41296235 0.185980566 0.04503793 

üÇÝ³Ýë³Ï³Ý Ñ³Ù³Ï³ñ·Ç 
½³ñ·³óí³ÍáõÃÛáõÝ 

0.10507797 0.07125601 0.47857909 0.17027415 

Î³½Ù³Ï»ñåáõÃÛáõÝÝ»ñÇ ÏáÕÙÇó 
ï»ËÝáÉá·Ç³Ý»ñÇ Ûáõñ³óáõÙ 

0.09128109 0.28710617 0.418130012 0.29213151 

¶Çï³Ï³Ý Ï³éáõÛóÝ»ñÇ áñ³Ï 0.01596287 0.48487836 0.105832579 0.0549497 

îÝï»ë³Ï³Ý ³½³ïáõÃÛ³Ý Ñ³Ù³ÃÇí -0.02873044 0.16539559 0.088058126 0.37621502 

²ßË³ïáõÅÇ ³ñ¹ÛáõÝ³í»ïáõÃÛáõÝ -0.1072763 -0.11935278 0.148439638 0.316459 

                                                 
18 î»°ë Herve Abdi, Factor Rotations in Factor Analyses. Encyclopedia of social sciences research 

methods,  2003: 
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ì»ñÉáõÍ»Éáí µ³ó³Ñ³Ûïí³Í É³ï»Ýï ·áñÍÁÝÃ³óÝ»ñÁ ¨ ¹Çï³ñÏ»ÉÇ 
÷á÷áË³Ï³ÝÝ»ñÇ íñ³ í»ñçÇÝÝ»ñÇë áõÝ»ó³Í ³½¹»óáõÃÛáõÝÁ` ëï³óíáõÙ »Ý 
Ñ»ï¨Û³É ß³ñù»ñÁ.  
 

 
¶Í³å³ïÏ»ñ 1. È³ï»Ýï Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÇ ¹ÇÝ³ÙÇÏ³Ý ÐÐ-áõÙ 

2007−2017  ÃÃ.  
 

ÆÝãå»ë »ñ¨áõÙ ¿ ·Í³å³ïÏ»ñÇó, ³é³í»É Ù»Í ï»Ùå»ñáí ³×áõÙ ¿ áñ-
å»ë îÐî µÝáõÃ³·ñíáÕ ·áñÍÁÝÃ³óÁ, ÙÝ³ó³Í 3-Á Ñ³Ù»Ù³ï³µ³ñ Ï³ÛáõÝ 
»Ý£ ì»ñáÝßÛ³ÉÇó Ï³ñ»ÉÇ ¿ »ÝÃ³¹ñ»É, áñ ÐÐ-áõÙ Ýáñ³ÙáõÍ³Ï³Ý ½³ñ·³óáõÙÁ 
ÑÇÙÝ³Ï³ÝáõÙ ï»ÕÇ ¿ áõÝ»ó»É ï»ËÝáÉá·Ç³Ï³Ý ³éáõÙáí£ 

²ÛëåÇëáí` »ÉÝ»Éáí í»ñÁ ÝÏ³ñ³·ñí³Í Ùá¹»ÉÇó ¨ Ùá¹»ÉÇ ÉáõÍÙ³Ý ³ñ¹-
ÛáõÝùÝ»ñÇó, ÐÐ-áõÙ Ýáñ³ÙáõÍ³Ï³Ý Ñ³Ù³Ï³ñ·Á Ï³ñ»ÉÇ ¿ µÝáõÃ³·ñ»É 4 
Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñáí: Üáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÇ ß³ñÅÁ 
·Ý³Ñ³ï»Éáõ Ñ³Ù³ñ Ýå³ï³Ï³Ñ³ñÙ³ñ ¿ ÏÇñ³é»É É³ï»Ýï Ùá¹»É³íáñ-
Ù³Ý Ùáï»óáõÙÁ, Ù³ëÝ³íáñ³å»ë` ¹ÇÝ³ÙÇÏ ·áñÍáÝ³ÛÇÝ Ùá¹»É³íáñáõÙÝ 
Áëï ¼áõñÇ, Ñ³Ù³Ó³ÛÝ áñÇ ¹Çï³ñÏ»ÉÇ ß³ñù»ñÁ Ï³ñáÕ »Ý áõÝ»Ý³É ë»½á-
Ý³ÛÝáõÃÛáõÝ, ÇÝãå»ë Ý³¨ ÉÇÝ»É áã ëï³óÇáÝ³ñ£ ²Û¹ ¹Çï³ñÏáõÙÁ ÃáõÛÉ ¿ ï³-
ÉÇë ·Ý³Ñ³ï»É ¹ÇÝ³ÙÇÏ É³ï»Ýï ·áñÍáÝÝ»ñ` ß³ñù»ñÇ íñ³ ãÇñ³Ï³Ý³ó-
Ý»Éáí ³ÛÉ ïñ³ÝëýáñÙ³óÇ³Ý»ñ£ ¶Ý³Ñ³ïí³Í É³ï»Ýï ß³ñù»ñÁ ÏÇñ³é»ÉÇ 
»Ý §Ýáñ³ÙáõÍáõÃÛáõÝ – ïÝï»ëáõÃÛáõÝ¦ ÷áËÏ³å³Ïóí³ÍáõÃÛáõÝÁ Ùá¹»É³íá-
ñ»Éáõ Ñ³Ù³ñ, ù³ÝÇ áñ ³Ûë Ù»Ãá¹Ç ÏÇñ³éÙ³Ý ¹»åùáõÙ ÑÝ³ñ³íáñáõÃÛáõÝ ¿ 
ëï»ÕÍíáõÙ ¹Çï³ñÏ»ÉÇ ¨ å³ñ½ óáõó³ÝÇßÝ»ñÇ ÙÇçáóáí ÝÏ³ñ³·ñ»Éáõ Ýáñ³-
ÙáõÍ³Ï³Ý µ³ñ¹ ¨ ÇÝï»·ñ³É ·áñÍÁÝÃ³óÝ»ñ£ Ü»ñÏ³Û³óí³Í Ù»Ãá¹³µ³Ýáõ-
ÃÛáõÝÁ Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÇ Ùá¹»É³íáñÙ³Ý ï»ë³ÝÏÛáõÝÇó Éáõ-
ÍáõÙ ¿ »ñÏáõ ËÝ¹Çñ` Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÝ ³é³í»É ³ÙµáÕç³Ï³Ý 
µÝáõÃ³·ñáÕ ß³ñù»ñÇ ·Ý³Ñ³ïáõÙ, ÇÝãå»ë Ý³¨ ïÝï»ë³·Çï³Ï³Ý Ùá¹»É-
Ý»ñáõÙ Ýáñ³ÙáõÍ³Ï³Ý ·áñÍÁÝÃ³óÝ»ñÇ Ý»ñÏ³Û³óÙ³Ý ã³÷áÕ³Ï³ÝáõÃÛ³Ý 
Ýí³½»óáõÙ£ 
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 Оценка инновационных процессов в РА с помощью 
моделирования латентного переменного.− Количест-
венная оценка инновационных процессов в национальной 
экономике имеет решающее значение для анализа послед-
них, а также для разработки национальной инновационной 
политики. Учитывая ряд проблем при оценке инновацион-
ных процессов, представлен новый подход, основанный на 
динамическом факторном анализе, позволяющий рассмат-
ривать инновационный процесс как ненаблюдаемый про-
цесс и описать с помощью латентных переменных.  

 
Ключевые слова: инновационные процессы, динамичес-

кое моделирование факторов, скрытые процессы, оценка инно-
вационных процессов. 
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Estimating Innovation Processes in the RA Via Latent 
Variable Modeling.− Quantitative estimation of the innovation 
processes in national economy has crucial importance for 
analyzing the latter as well as for developing national innovation 
policy. Taking into account a number of challenges in estimation 
innovation processes a new approach is presented which is 
based on dynamic factor analysis and allows to consider 
innovation process as latent and unobservable process. 

 
Key words: innovative processes, dynamic factor modeling, 

Latent Processes, estimation of innovative processes. 
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