
Ãëàâà 2. Èññëåäîâàíèå ñðàâíèòåëüíîãî 
êà÷åñòâà ïðîãíîçîâ íåêîòîðûõ 
ìàêðîýêîíîìè÷åñêèõ ðÿäîâ ÐÔ, 
ïîëó÷àåìûõ ïî ôèêñèðîâàííûì 
è ðåêóðñèâíûì TS- è DS-ìîäåëÿì

Äëÿ èññëåäîâàíèÿ èñïîëüçîâàëèñü åæåìåñÿ÷íûå äàííûå Ãîñêîìñòàòà
ÐÔ, Öåíòðàëüíîãî áàíêà ÐÔ, Ìèíèñòåðñòâà ôèíàíñîâ ÐÔ è Öåíòðà ýêîíî-
ìè÷åñêîé êîíúþíêòóðû ïî ìàêðîýêîíîìè÷åñêèì ïîêàçàòåëÿì Ðîññèéñêîé
Ôåäåðàöèè (äåíåæíûå àãðåãàòû Ì0, Ì1, Ì2, ýêñïîðò, íàëîãîâûå äîõîäû ôå-
äåðàëüíîãî è êîíñîëèäèðîâàííîãî áþäæåòîâ ÐÔ, ïîñòóïëåíèÿ îòäåëüíûõ
íàëîãîâ, èíäåêñû ïðîìûøëåííîãî ïðîèçâîäñòâà) çà ïåðèîä 1994�2001 ãã.
Ïðè ýòîì ìîäåëèðîâàíèå â áîëüøèíñòâå ñëó÷àåâ îñóùåñòâëÿëîñü íà áîëåå
êîðîòêîì èíòåðâàëå, ÷òîáû èìåòü âîçìîæíîñòü àíàëèçèðîâàòü îøèáêè ïðîã-
íîçèðîâàíèÿ âïåðåä íà ðàçëè÷íûå ïåðèîäû. Ïîëíûå òàáëèöû èñõîäíûõ äàí-
íûõ ïðèâåäåíû â Ïðèëîæåíèè 2.

2.1. Äåíåæíûå ðÿäû
2.1.1. M0

Ïðè èññëåäîâàíèè ýòîãî ðÿäà, à òàêæå ðÿäîâ Ì1 è Ì2 ìû áóäåì ðàñ-
ñìàòðèâàòü ìåñÿ÷íûå äàííûå çà ïåðèîä ñ 06.1995 ïî 02.2001, èñïîëüçóÿ ðå-
çóëüòàòû, ïîëó÷åííûå â îòíîøåíèè ýòèõ òðåõ ðÿäîâ íà âðåìåííîì èíòåðâà-
ëå ñ 06.1995 ïî 07.2000 â ðàáîòå [Ýêîíîìåòðè÷åñêèé àíàëèç äèíàìè÷åñêèõ
ðÿäîâ îñíîâíûõ ìàêðîýêîíîìè÷åñêèõ ïîêàçàòåëåé (2001)].

Íà âðåìåííîì èíòåðâàëå 06.1995�02.2001 ðÿä Ì0 (â íîìèíàëüíûõ çíà-
÷åíèÿõ) èìååò âèä:
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Ïðè èñïîëüçîâàíèè êðèòåðèåâ Ïåððîíà íà íàëè÷èå ó ýòîãî ðÿäà åäè-
íè÷íîãî êîðíÿ ñ ýíäîãåííûì âûáîðîì äàòû èçëîìà â óïîìÿíóòîé ðàáîòå áû-
ëè ïîëó÷åíû ñëåäóþùèå ðåçóëüòàòû (îòíîñÿùèåñÿ ê ïåðèîäó ñ 06.1995 ïî
07.2000).

Äëÿ ìîäåëè, äîïóñêàþùåé ñäâèã òðàåêòîðèè è èçìåíåíèå íàêëîíà
òðåíäà â ôîðìå èííîâàöèîííîãî âûáðîñà (IO), â êà÷åñòâå äàòû èçëîìà óêà-
çàí 01.1999. 

Äëÿ ìîäåëè, äîïóñêàþùåé òîëüêî èçìåíåíèå íàêëîíà òðåíäà (áåç ñäâè-
ãà òðàåêòîðèè) â ôîðìå àääèòèâíîãî âûáðîñà (AO), â êà÷åñòâå äàòû èçëîìà
òàêæå óêàçàí 01.1999.

Â îáîèõ ñëó÷àÿõ ãèïîòåçà åäèíè÷íîãî êîðíÿ íå îòâåðãàåòñÿ, ÷òî, â ñîã-
ëàñèè ñ ðåçóëüòàòàìè ïðèìåíåíèÿ äðóãèõ êðèòåðèåâ, ïðèâîäèò ê âûâîäó î
òîì, ÷òî ïîâåäåíèå òðàåêòîðèè ðÿäà Ì0 çà ïåðèîä ñ 06.1995 ïî 07.2000 ñî-
îòâåòñòâóåò ïîâåäåíèþ DS-ðÿäà (ò.å. ïîâåäåíèþ èíòåãðèðîâàííîãî ðÿäà,
ïðèâåäåíèå êîòîðîãî ê ñòàöèîíàðíîìó âèäó òðåáóåò äèôôåðåíöèðîâàíèÿ). 

Ñîäåðæàòåëüíûå ñîîáðàæåíèÿ óêàçûâàþò íà òî, ÷òî èçëîì ýòîãî è äðó-
ãèõ âðåìåííûõ ðÿäîâ ìîæåò ïðèõîäèòüñÿ íà âòîðóþ ïîëîâèíó 1998 ã. (ôè-
íàíñîâûé êðèçèñ è ñðàçó ïîñëå íåãî), à òàêæå íà íà÷àëî 1999 ã. (îæèâëåíèå
ýêîíîìè÷åñêîé àêòèâíîñòè è íà÷àëî ýêîíîìè÷åñêîãî ðîñòà). Â ýòîì ñìûñëå
ïîëó÷åííûå ðåçóëüòàòû ñîãëàñóþòñÿ ñ ñîäåðæàòåëüíûìè àðãóìåíòàìè â
ïîëüçó âûáîðà äàòû èçëîìà.

Äëÿ ñðàâíåíèÿ ïðîãíîçîâ, ïîëó÷àåìûõ ïî ìîäåëÿì TS- è DS-ðÿäîâ,
ïîñòðîèì äëÿ ïåðèîäà 06.1995�07.2000 ïîäõîäÿùèå ìîäåëè îáîèõ òèïîâ �
DS è TS.

DS-ìîäåëè
Ñíà÷àëà ïîñòðîèì DS-ìîäåëè ñ èííîâàöèîííûì è àääèòèâíûì âûáðî-

ñàìè (äàòà èçëîìà 01.1999). Îöåíåííûå ìîäåëè èìåþò ñëåäóþùèé âèä.

DS-ìîäåëü ñ èííîâàöèîííûì âûáðîñîì 
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Dependent Variable: D(X) 
Variable Coefficient Std. Error t-Statistic Prob. 

C 7957.736 3094.706 2.571403 0.0150 
DTB -18161.51 11183.91 -1.623897 0.1142 
DU 14680.75 5592.419 2.625115 0.0132 
D( X( -1)) 0.035399 0.159275 0.222248 0.8255 
D( X( -2)) -0.105155 0.156321 -0.672687 0.5060 
D( X( -3)) -0.056082 0.155705 -0.360181 0.7211 
D( X( -4)) -0.262292 0.162524 -1.613874 0.1164 
D( X( -5)) -0.274312 0.169334 -1.619945 0.1151 
D( X( -6)) -0.104990 0.174786 -0.600679 0.5523 
D( X( -7)) -0.030949 0.187136 -0.165381 0.8697 
D( X( -8)) -0.264658 0.218019 -1.213925 0.2337 



Ïðîäîëæåíèå òàáëèöû

DS-ìîäåëü ñ àääèòèâíûì âûáðîñîì

37

Dependent Variable: D(X) 
Variable Coefficient Std. Error t-Statistic Prob. 

D( X( -9)) -0.660972 0.207564 -3.184427 0.0032 
D( X( -10)) -0.190682 0.231654 -0.823134 0.4165 
D( X( -11)) -0.486314 0.232308 -2.093403 0.0443 
D( X( -12)) 0.625239 0.242277 2.580681 0.0147 
D( X( -13)) -0.722586 0.263874 -2.738378 0.0100 
R-squared 0.639036 Mean dependent var 4816.396 
Adjusted R-squared 0.469835 S.D. dependent var 12589.30 
S.E. of regression 9166.580 Akaike info criterion 21.34572 
Sum squared resid 2.69E+09 Schwarz criterion 21.96945 
Log likelihood -496.2972 F-statistic 3.776772 
Durbin-Watson stat 2.141405 Prob( F-statistic) 0.000779 

 

Dependent Variable: D(X) 
Variable Coefficient Std. Error t-Statistic Prob. 

C 2323.949 434.9662 5.342828 0.0000 
DU 5718.042 1026.329 5.571356 0.0000 
AR( 1) -0.052317 0.153159 -0.341585 0.7348 
AR( 2) -0.194266 0.150285 -1.292652 0.2051 
AR( 3) -0.104782 0.146957 -0.713011 0.4809 
AR( 4) -0.281084 0.150118 -1.872425 0.0700 
AR( 5) -0.262538 0.139072 -1.887782 0.0679 
AR( 6) -0.046242 0.142080 -0.325462 0.7469 
AR( 7) 0.018807 0.159481 0.117925 0.9068 
AR( 8) -0.193991 0.190853 -1.016441 0.3168 
AR( 9) -0.623240 0.186508 -3.341627 0.0021 
AR( 10) -0.206942 0.209388 -0.988317 0.3302 
AR( 11) -0.475055 0.209853 -2.263750 0.0303 
AR( 12) 0.539607 0.225409 2.393907 0.0225 
AR( 13) -0.737280 0.235544 -3.130117 0.0036 
R-squared 0.648283 Mean dependent var 4816.396 
Adjusted R-squared 0.499070 S.D. dependent var 12589.30 
S.E. of regression 8910.253 Akaike info criterion 21.27810 
Sum squared resid 2.62E+09 Schwarz criterion 21.86285 
Log likelihood -495.6744 F-statistic 4.344682 
Durbin-Watson stat 2.058355 Prob( F-statistic) 0.000255 

 



Åñëè çàôèêñèðîâàòü îáå ìîäåëè è ïðîèçâîäèòü ïî íèì ïðîãíîçû íà
îäèí øàã âïåðåä, òî ïîëó÷àþòñÿ ñëåäóþùèå ðåçóëüòàòû:

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì DS-ìîäåëÿì:

Ïî âñåì òðåì õàðàêòåðèñòèêàì çäåñü ïðåäïî÷òèòåëüíåå îêàçûâàåòñÿ
ìîäåëü ñ àääèòèâíûì âûáðîñîì.
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:

 DS (èííîâàö.) DS (àääè-
òèâí.) 

Root Mean Squared Error 23660.00 20762.60 
Mean Absolute Error 21726.06 19084.87 
Mean Absolute Percent Er-
ror 5.966785 5.247909 



TS-ìîäåëè 
TS-ìîäåëü, äîïóñêàþùàÿ ñäâèã òðàåêòîðèè è èçìåíåíèå íàêëîíà 
òðåíäà â ôîðìå èííîâàöèîííîãî âûáðîñà ñ äàòîé èçëîìà 01.1999

TS-ìîäåëü, äîïóñêàþùàÿ èçìåíåíèå íàêëîíà òðåíäà 
â ôîðìå àääèòèâíîãî âûáðîñà ñ äàòîé èçëîìà 01.1999
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Dependent Variable: X 
Variable Coefficient Std. Error t-Statistic Prob. 

C 83889.10 30383.71 2.760990 0.0097 
DU -11404.73 9892.396 -1.152878 0.2581 
T 3349.482 1335.656 2.507742 0.0178 
DT 6891.047 2317.117 2.973975 0.0058 
X( -1) 0.750891 0.167935 4.471320 0.0001 
X( -2) -0.184634 0.185574 -0.994934 0.3277 
X( -3) 0.011089 0.166217 0.066714 0.9473 
X( -4) -0.286183 0.169492 -1.688473 0.1017 
X( -5) -0.134868 0.169320 -0.796525 0.4320 
X( -6) 0.131024 0.168245 0.778771 0.4422 
X( -7) 0.059066 0.172426 0.342559 0.7343 
X( -8) -0.378450 0.255431 -1.481612 0.1489 
X( -9) -0.535159 0.263414 -2.031628 0.0511 
X( -10) 0.282439 0.272772 1.035438 0.3087 
X( -11) -0.388248 0.278077 -1.396188 0.1729 
X( -12) 0.930807 0.284523 3.271462 0.0027 
X( -13) -1.291862 0.329794 -3.917180 0.0005 
X( -14) 0.459354 0.259166 1.772429 0.0865 
R-squared 0.989083 Mean dependent var 169119.2 
Adjusted R-squared 0.982896 S.D. dependent var 63099.49 
S.E. of regression 8252.271 Akaike info criterion 21.15436 
Sum squared resid 2.04E+09 Schwarz criterion 21.85606 
Log likelihood -489.7047 F-statistic 159.8771 
Durbin-Watson stat 2.000861 Prob( F-statistic) 0.000000 

Dependent Variable: X 
Variable Coefficient Std. Error t-Statistic Prob. 

C 62114.74 2395.813 25.92637 0.0000 
T 2238.796 86.16029 25.98408 0.0000 
DT 6047.931 392.9049 15.39286 0.0000 
AR( 1) 0.564688 0.148698 3.797544 0.0006 
AR( 2) -0.021091 0.165916 -0.127117 0.8996 
AR( 3) -0.030859 0.164054 -0.188101 0.8519 
AR( 4) -0.177696 0.163864 -1.084412 0.2860 
AR( 5) -0.185941 0.152462 -1.219589 0.2313 
AR( 6) 0.089144 0.163710 0.544524 0.5897 
AR( 7) 0.033957 0.171104 0.198459 0.8439 
AR( 8) -0.157527 0.239983 -0.656410 0.5161 
AR( 9) -0.564313 0.258719 -2.181178 0.0364 



Åñëè çàôèêñèðîâàòü îáå ìîäåëè è ïðîèçâîäèòü ïî íèì ïîñëåäîâàòåëü-
íûå ïðîãíîçû íà îäèí øàã âïåðåä, òî ïîëó÷àþòñÿ ñëåäóþùèå ðåçóëüòàòû:

Ñîîòâåòñòâåííî, îøèáêè ïðîãíîçîâ èìåþò âèä:
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Dependent Variable: X 
Variable Coefficient Std. Error t-Statistic Prob. 

AR( 9) -0.564313 0.258719 -2.181178 0.0364 
AR( 10) 0.205723 0.274590 0.749201 0.4590 
AR( 11) -0.361187 0.276525 -1.306165 0.2005 
AR( 12) 0.818430 0.284241 2.879354 0.0069 
AR( 13) -0.790364 0.225473 -3.505352 0.0013 
R-squared 0.987803 Mean dependent var 167766.8 
Adjusted R-squared 0.982259 S.D. dependent var 63152.37 
S.E. of regression 8411.560 Akaike info criterion 21.17035 
Sum squared resid 2.33E+09 Schwarz criterion 21.78809 
Log likelihood -502.6736 F-statistic 178.1749 
Durbin-Watson stat 1.716294 Prob( F-statistic) 0.000000 

Ïðîäîëæåíèå òàáëèöû
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:

Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:



Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì TS-ìîäåëÿì:

Ïðîãíîç ïî âòîðîé ìîäåëè îêàçûâàåòñÿ ïðåäïî÷òèòåëüíåå ïî âñåì òðåì
ïîêàçàòåëÿì.

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îäíó òàáëèöó.

Èç òàáëèöû ñëåäóåò, ÷òî õîòÿ îáå DS-ìîäåëè ëó÷øå TS-ìîäåëè ñ èííî-
âàöèîííûì âûáðîñîì, íàèëó÷øåé îêàçàëàñü TS-ìîäåëü ñ àääèòèâíûì âûá-
ðîñîì.

Ïðèâåäåì òåïåðü ðåçóëüòàòû, ïîëó÷àåìûå ïðè èñïîëüçîâàíèè ðåêóð-
ñèâíûõ ìîäåëåé. Ñðàâíåíèå áóäåì ïðîèçâîäèòü äëÿ ìîäåëåé ñ àääèòèâíûì
âûáðîñîì, ïîñêîëüêó è ñðåäè TS-ìîäåëåé, è ñðåäè DS-ìîäåëåé òàêàÿ ìîäåëü
ïðåâîñõîäèò ìîäåëü ñ èííîâàöèîííûì âûáðîñîì ïî âñåì òðåì ïîêàçàòåëÿì. 

Ïðîãíîçû:

41

 TS (èííîâàö.) TS (àääèòèâí.) 
Root Mean Squared Error 35901.47 18035.41 
Mean Absolute Error 33681.18 16031.46 
Mean Absolute Percent Error 9.064165 4.371771 

 DS èííîâ. TS èííîâ. DS àääèòèâ. TS àääèòèâ. 
RMSE 23660.00 35901.47 20762.60 18035.41 
MAE 21726.06 33681.18 19084.87 16031.46 
MAPE 5.966785 9.064165 5.247909 4.371771 
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Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè òî÷íîñòè ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì ñ àääè-
òèâíûì âûáðîñîì:

Ñâåäåì ðåçóëüòàòû â îòíîøåíèè ðÿäà M0, ïîëó÷åííûå ïî ìîäåëÿì ñ àä-
äèòèâíûì âûáðîñîì, â îäíó òàáëèöó.

Ñðåäè ôèêñèðîâàííûõ ìîäåëåé ñ àääèòèâíûì âûáðîñîì ëó÷øåé ïî
âñåì òðåì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíîçîâ îêàçûâàåòñÿ TS-ìîäåëü.
Ñðåäè ðåêóðñèâíûõ ìîäåëåé íè îäíà èç äâóõ íå ÿâëÿåòñÿ áîëåå ïðåäïî÷òè-
òåëüíîé. Ïðè ýòîì è ñðåäè TS-ìîäåëåé, è ñðåäè DS-ìîäåëåé ðåêóðñèâíûå
ìîäåëè îêàçàëèñü ëó÷øå ôèêñèðîâàííûõ.

Èííîâàöèîííûé âûáðîñ
Ïðîãíîçû (ïî îñè àáñöèññ íîìåðà íàáëþäåíèé):
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 Ðåêóðñèâíàÿ DS Ðåêóðñèâíàÿ TS 
Root Mean Squared Error 18103.33 16733.83 
Mean Absolute Error 13663.46 13698.90 
Mean Absolute Percent Error 3.737642 3.747511 

 DS ðå-
êóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 18103.33 16733.83 20762.60 18035.41 
Mean Absolute Error 13663.46 13698.90 19084.87 16031.46 
Mean Absolute Percent Error 3.737642 3.747511 5.247909 4.371771 
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Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè òî÷íîñòè ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì ñ èííî-
âàöèîííûì âûáðîñîì:

Ñâåäåì ðåçóëüòàòû â îòíîøåíèè ðÿäà M0, ïîëó÷åííûå ïî ìîäåëÿì ñ
èííîâàöèîííûì âûáðîñîì, â îäíó òàáëèöó.

È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé ñ èííîâàöèîí-
íûì âûáðîñîì ëó÷øèìè ïî âñåì òðåì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíîçîâ
îêàçûâàþòñÿ DS-ìîäåëè. Ñðåäè TS-ìîäåëåé ðåêóðñèâíàÿ ìîäåëü îêàçàëàñü
ëó÷øå ôèêñèðîâàííîé. Ðåêóðñèâíûå TS è DS-ìîäåëè äàþò áëèçêèå ðåçóëü-
òàòû. Íàèëó÷øåé ÿâëÿåòñÿ ðåêóðñèâíàÿ TS-ìîäåëü.

Ïîäâåäåì èòîãè èññëåäîâàíèÿ ïðîãíîçîâ íà îäèí øàã âïåðåä äëÿ
ðÿäà Ì0. Ñðåäè ôèêñèðîâàííûõ ìîäåëåé â çàâèñèìîñòè îò òèïà âûáðîñà
(èííîâàöèîííûé èëè àääèòèâíûé) ëó÷øåé îêàçûâàåòñÿ ëèáî TS, ëèáî DS-
ìîäåëü. Â öåëîì ðåêóðñèâíûå ìîäåëè äàþò ëó÷øèå ïðîãíîçû ïî ñðàâíåíèþ
ñ ôèêñèðîâàííûìè ìîäåëÿìè. Ïðè ýòîì ñðåäè ðåêóðñèâíûõ ìîäåëåé íè îä-
íà èç äâóõ (TS èëè DS) íå ÿâëÿåòñÿ ïðåäïî÷òèòåëüíîé.
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 Ðåêóðñèâíàÿ DS Ðåêóðñèâíàÿ TS 
Root Mean Squared Error 23070.19 24831.23 
Mean Absolute Error 21966.45 23946.98 
Mean Absolute Percent Error 6.002693 6.570231 

 DS ðå-
êóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 23070.19 24831.23 23660.00 35901.47 
Mean Absolute Error 21966.45 23946.98 21726.06 33681.18 
Mean Absolute Percent Error 6.002693 6.570231 5.966785 9.064165 



2.1.2. M1

Çà ïåðèîä 06.1995�02.2001 ðÿä Ì1 (â íîìèíàëüíûõ çíà÷åíèÿõ) èìååò
âèä:

Ïðè èñïîëüçîâàíèè êðèòåðèåâ Ïåððîíà íà íàëè÷èå ó ýòîãî ðÿäà åäè-
íè÷íîãî êîðíÿ ñ ýíäîãåííûì âûáîðîì äàòû èçëîìà â óïîìÿíóòîé ðàáîòå áû-
ëè ïîëó÷åíû ñëåäóþùèå ðåçóëüòàòû (îòíîñÿùèåñÿ ê ïåðèîäó ñ 06.1995 ïî
07.2000).

Äëÿ ìîäåëè, äîïóñêàþùåé ñäâèã òðàåêòîðèè è èçìåíåíèå íàêëîíà
òðåíäà â ôîðìå èííîâàöèîííîãî âûáðîñà (IO), â êà÷åñòâå äàòû èçëîìà óêà-
çàí 07.1999. 

Äëÿ ìîäåëè, äîïóñêàþùåé òîëüêî èçìåíåíèå íàêëîíà òðåíäà (áåç ñäâè-
ãà òðàåêòîðèè) â ôîðìå àääèòèâíîãî âûáðîñà (AO), â êà÷åñòâå äàòû èçëîìà
óêàçàí 02.1999.

Â îáîèõ ñëó÷àÿõ ãèïîòåçà åäèíè÷íîãî êîðíÿ íå îòâåðãàåòñÿ, ÷òî, â ñîã-
ëàñèè ñ ðåçóëüòàòàìè ïðèìåíåíèÿ äðóãèõ êðèòåðèåâ, ïðèâîäèò ê ðåøåíèþ î
òîì, ÷òî ïîâåäåíèå òðàåêòîðèè ðÿäà Ì1 íà âðåìåííîì èíòåðâàëå ñ 06.1995
ïî 07.2000 ñîîòâåòñòâóåò ïîâåäåíèþ DS-ðÿäà (ò.å. ïîâåäåíèþ èíòåãðèðîâàí-
íîãî ðÿäà, ïðèâåäåíèå êîòîðîãî ê ñòàöèîíàðíîìó ðÿäó òðåáóåò äèôôåðåíöè-
ðîâàíèÿ). Òåì íå ìåíåå, èìåÿ â âèäó çàäà÷ó ñðàâíåíèÿ ïðîãíîçîâ, ïîëó÷àå-
ìûõ ïî ìîäåëÿì TS- è DS-ðÿäîâ, ìû ïîñòðîèì äëÿ ïåðèîäà 06.1995�07.2000
ïîäõîäÿùèå ìîäåëè îáîèõ òèïîâ � DS è TS.

Çäåñü è äàëåå ñðåäè àëüòåðíàòèâíûõ âàðèàíòîâ ìîäåëè îäíîãî òèïà (TS
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èëè DS) ìû áóäåì îòáèðàòü ìîäåëü àâòîðåãðåññèè, ïîðÿäîê êîòîðîé îïðåäå-
ëÿåòñÿ ïî íàèìåíüøåìó çíà÷åíèþ SIC èíôîðìàöèîííîãî êðèòåðèÿ Øâàðöà
(áàéåñîâñêîãî èíôîðìàöèîííîãî êðèòåðèÿ), ïðîõîäÿùóþ ñòàíäàðòíûå äèàã-
íîñòè÷åñêèå òåñòû.

DS-ìîäåëè
Ñíà÷àëà ïîñòðîèì àâòîðåãðåññèîííûå DS-ìîäåëè ñ èííîâàöèîííûì

âûáðîñîì (äàòà èçëîìà 07.1999) è ñ àääèòèâíûì âûáðîñîì (äàòà èçëîìà
02.1999), èìåþùèå ïîðÿäîê 12. 

Îöåíåííàÿ DS-ìîäåëü ñ èííîâàöèîííûì âûáðîñîì 
(äàòà èçëîìà 07.1999)
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Dependent Variable: D(X) 
Method: Least Squares 

Date: 11/12/01 Time: 13:33 
Sample( adjusted): 1996:07 2000:07 

Included observations: 49 after adjusting endpoints 
Variable Coefficient Std. Error t-Statistic Prob. 

C 6538.025 5679.194 1.151224 0.2577 
DTB 6763.981 15653.45 0.432108 0.6684 
DU 15474.11 12173.59 1.271121 0.2123 
D( X( -1)) -0.111283 0.169099 -0.658094 0.5149 
D( X( -2)) 0.201149 0.162859 1.235112 0.2253 
D( X( -3)) 0.086458 0.165345 0.522895 0.6044 
D( X( -4)) 0.030484 0.158346 0.192518 0.8485 
D( X( -5)) 0.091538 0.153038 0.598140 0.5537 
D( X( -6)) 0.224769 0.151432 1.484287 0.1469 
D( X( -7)) 0.123352 0.162645 0.758411 0.4534 
D( X( -8)) -0.254336 0.183272 -1.387754 0.1742 
D( X( -9)) -0.409614 0.186994 -2.190522 0.0354 
D( X( -10)) -0.264368 0.208246 -1.269497 0.2129 
D( X( -11)) -0.328840 0.234154 -1.404377 0.1693 
D( X( -12)) 0.507417 0.227016 2.235154 0.0321 
R-squared 0.608055 Mean dependent var 10454.73 
Adjusted R-squared 0.446666 S.D. dependent var 17387.54 
S.E. of regression 12933.97 Akaike info criterion 22.01989 
Sum squared resid 5.69E+09 Schwarz criterion 22.59902 
Log likelihood -524.4872 F-statistic 3.767632 
Durbin-Watson stat 1.832913 Prob( F-statistic) 0.000779 



DS-ìîäåëü ñ àääèòèâíûì âûáðîñîì (äàòà èçëîìà 02.1999)

(Ìû îñòàâëÿåì AR(12) â ìîäåëè, íåñìîòðÿ íà ñòàòèñòè÷åñêóþ íåçíà÷è-
ìîñòü ñîîòâåòñòâóþùåãî êîýôôèöèåíòà, ïîñêîëüêó ïðè óäàëåíèè ýòîé ïåðå-
ìåííîé îòâåðãàåòñÿ ãèïîòåçà íåêîððåëèðîâàííîñòè îøèáîê.)

Åñëè çàôèêñèðîâàòü îáå ìîäåëè è ïðîèçâîäèòü ïðîãíîçû íà îäèí øàã
âïåðåä ïî ýòèì äâóì ìîäåëÿì, òî ïîëó÷àþòñÿ ñëåäóþùèå ðåçóëüòàòû:
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Dependent Variable: D(X) 
Variable Coefficient Std. Error t-Statistic Prob. 

C 4728.177 627.0684 7.540129 0.0000 
DU 14890.38 1450.730 10.26406 0.0000 
AR( 1) -0.345214 0.169657 -2.034775 0.0495 
AR( 2) -0.079099 0.172553 -0.458402 0.6495 
AR( 3) -0.129310 0.162248 -0.796990 0.4308 
AR( 4) -0.137688 0.146297 -0.941151 0.3531 
AR( 5) -0.067956 0.141762 -0.479370 0.6347 
AR( 6) 0.041004 0.138808 0.295399 0.7694 
AR( 7) -0.044951 0.144788 -0.310458 0.7581 
AR( 8) -0.322453 0.148128 -2.176852 0.0363 
AR( 9) -0.524660 0.160095 -3.277180 0.0024 
AR( 10) -0.426078 0.184944 -2.303825 0.0273 
AR( 11) -0.487277 0.195992 -2.486209 0.0178 
AR( 12) 0.296755 0.196791 1.507967 0.1405 
R-squared 0.667957 Mean dependent var 10454.73 
Adjusted R-squared 0.544627 S.D. dependent var 17387.54 
S.E. of regression 11733.35 Akaike info criterion 21.81321 
Sum squared resid 4.82E+09 Schwarz criterion 22.35373 
Log likelihood -520.4237 F-statistic 5.416000 
Durbin-Watson stat 1.837172 Prob( F-statistic) 0.000032 
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:



Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì DS-ìîäåëÿì:

Ïðîãíîç ïî âòîðîé ìîäåëè îêàçûâàåòñÿ ïðåäïî÷òèòåëüíåå ïî âñåì òðåì
ïîêàçàòåëÿì.

TS-ìîäåëè

TS-ìîäåëü, äîïóñêàþùàÿ ñäâèã òðàåêòîðèè è èçìåíåíèå íàêëîíà 
òðåíäà â ôîðìå èííîâàöèîííîãî âûáðîñà ñ äàòîé èçëîìà 07.1999
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:

 DS èííîâàö. DS àääèòèâí. 
Root Mean Squared Error 32677.59 30788.31 
Mean Absolute Error 27062.91 25004.23 
Mean Absolute Percent Error 3.374370 3.119278 

Dependent Variable: X 
Variable Coefficient Std. Error t-Statistic Prob. 

C 92605.11 38919.92 2.379376 0.0235 
DU -8972.727 12764.01 -0.702971 0.4872 
T 7352.346 2947.812 2.494170 0.0180 
DT 17196.43 6372.049 2.698729 0.0110 
X( -1) 0.588699 0.170328 3.456275 0.0016 
X( -2) 0.147850 0.176315 0.838555 0.4079 
X( -3) -0.116411 0.172833 -0.673549 0.5054 
X( -4) -0.098169 0.175323 -0.559930 0.5794 
X( -5) -0.030936 0.174361 -0.177426 0.8603 
X( -6) 0.096587 0.164697 0.586453 0.5617 
X( -7) -0.044053 0.172331 -0.255630 0.7999 
X( -8) -0.299828 0.194321 -1.542947 0.1327 
X( -9) -0.338117 0.197411 -1.712761 0.0964 
X( -10) -0.078094 0.202998 -0.384705 0.7030 
X( -11) -0.219526 0.205182 -1.069909 0.2927 
X( -12) 0.546394 0.213084 2.564221 0.0152 
X( -13) -0.578163 0.231096 -2.501836 0.0177 
R-squared 0.995492 Mean dependent var 333059.7 
Adjusted R-squared 0.993238 S.D. dependent var 138024.7 
S.E. of regression 11350.15 Akaike info criterion 21.77964 
Sum squared resid 4.12E+09 Schwarz criterion 22.43599 
Log likelihood -516.6012 F-statistic 441.6414 
Durbin-Watson stat 1.958880 Prob( F-statistic) 0.000000 



TS-ìîäåëü, äîïóñêàþùàÿ èçìåíåíèå íàêëîíà òðåíäà â ôîðìå 
àääèòèâíîãî âûáðîñà ñ äàòîé èçëîìà 02.1999

Åñëè çàôèêñèðîâàòü îáå ìîäåëè è ïðîèçâîäèòü ïîñëåäîâàòåëüíûå ïðîã-
íîçû íà îäèí øàã âïåðåä ïî ýòèì äâóì ìîäåëÿì, òî ïîëó÷àþòñÿ ñëåäóþùèå
ðåçóëüòàòû:
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Dependent Variable: X 
Variable Coefficient Std. Error t-Statistic Prob. 

C 105239.9 2647.314 39.75347 0.0000 
T 4823.404 92.89645 51.92238 0.0000 
DT 14422.74 453.3884 31.81102 0.0000 
AR( 1) 0.456479 0.161153 2.832571 0.0078 
AR( 2) 0.064584 0.162178 0.398228 0.6930 
AR( 3) -0.160353 0.159935 -1.002611 0.3233 
AR( 4) -0.150698 0.161762 -0.931602 0.3583 
AR( 5) -0.058754 0.159910 -0.367422 0.7157 
AR( 6) 0.058838 0.152973 0.384630 0.7030 
AR( 7) -0.072117 0.156758 -0.460052 0.6485 
AR( 8) -0.305773 0.173733 -1.760015 0.0877 
AR( 9) -0.324015 0.179801 -1.802079 0.0807 
AR( 10) -0.055112 0.183765 -0.299905 0.7661 
AR( 11) -0.201223 0.183716 -1.095297 0.2813 
AR( 12) 0.544210 0.187449 2.903237 0.0065 
AR( 13) -0.537698 0.187655 -2.865350 0.0072 
R-squared 0.996113 Mean dependent var 333059.7 
Adjusted R-squared 0.994346 S.D. dependent var 138024.7 
S.E. of regression 10378.13 Akaike info criterion 21.59054 
Sum squared resid 3.55E+09 Schwarz criterion 22.20827 
Log likelihood -512.9682 F-statistic 563.8116 
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:



Ñîîòâåòñòâåííî, îøèáêè ïðîãíîçîâ èìåþò âèä

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì TS-ìîäåëÿì:

Ïðîãíîç ïî ïåðâîé ìîäåëè îêàçûâàåòñÿ ïðåäïî÷òèòåëüíåå ïî âñåì òðåì
ïîêàçàòåëÿì.

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îäíó òàáëèöó.

Îáå DS-ìîäåëè ëó÷øå TS-ìîäåëåé ïî âñåì òðåì õàðàêòåðèñòèêàì.
Ïðèâåäåì òåïåðü ðåçóëüòàòû, ïîëó÷àåìûå ïðè èñïîëüçîâàíèè ðåêóð-

ñèâíûõ ìîäåëåé, èñïîëüçóþùèõ îäíè è òå æå ïåðåìåííûå, íî êîýôôèöèåí-
òû êîòîðûõ ïåðåîöåíèâàþòñÿ ïðè ïîñòóïëåíèè íîâûõ íàáëþäåíèé (ò.å. êî-
ëè÷åñòâî çàïàçäûâàíèé íå èçìåíÿåòñÿ, òàê æå êàê íå èçìåíÿþòñÿ è äàòû èç-
ëîìîâ). 

Äëÿ ðåêóðñèâíûõ ìîäåëåé íà ãðàôèêàõ ïî îñè àáñöèññ îòêëàäûâàþòñÿ
íîìåðà ïîñëåäîâàòåëüíûõ íàáëþäåíèé, íà÷èíàÿ ñ 06.1995 (òàê ÷òî 63-å íàá-
ëþäåíèå ñîîòâåòñòâóåò 08.2000, à 69-å ñîîòâåòñòâóåò 02.2001).
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Àääèòèâíûé âûáðîñ:Èííîâàöèîííûé âûáðîñ:

 TS èííîâàö. TS àääèòèâí. 
Root Mean Squared Error 36093.53 40981.79 
Mean Absolute Error 27502.40 32088.90 
Mean Absolute Percent Error 3.388481 3.958528 

 DS èííîâ. TS èííîâ. DS àääèòèâ. TS àääèòèâ. 
RMSE 32677.59 36093.53 30788.31 40981.79 
MAE 27062.91 27502.40 25004.23 32088.90 
MAPE 3.374370 3.388481 3.119278 3.958528 



Ðåêóðñèâíûå ìîäåëè ñ èííîâàöèîííûì âûáðîñîì
Ïðîãíîçû:

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè òî÷íîñòè ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì ñ èííî-
âàöèîííûì âûáðîñîì:
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ïî ðåêóðñèâíîé TS-ìîäåëè ïî ðåêóðñèâíîé DS-ìîäåëè

 Ðåêóðñèâíàÿ DS Ðåêóðñèâíàÿ TS 
Root Mean Squared Error 36796.05 36710.86 
Mean Absolute Error 30477.43 31124.61 
Mean Absolute Percent Er-
ror 3.793081 3.874630 



Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà M1 äëÿ ìîäåëåé ñ
èííîâàöèîííûì âûáðîñîì â îäíó òàáëèöó.

È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé ñ èííîâàöèîí-
íûì âûáðîñîì ëó÷øèìè ïî óêàçàííûì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíî-
çîâ îêàçûâàþòñÿ DS-ìîäåëè (RMSE äëÿ ðåêóðñèâíîé TS-ìîäåëè ìåíüøå, íî
íåçíà÷èòåëüíî). Ïðè ýòîì è ñðåäè TS-ìîäåëåé, è ñðåäè DS-ìîäåëåé ôèêñè-
ðîâàííûå ìîäåëè îêàçàëèñü ëó÷øå ðåêóðñèâíûõ. Íàèëó÷øåé ÿâëÿåòñÿ ôèê-
ñèðîâàííàÿ DS-ìîäåëü.

Ðåêóðñèâíûå ìîäåëè ñ àääèòèâíûì âûáðîñîì
Ïðîãíîçû:

Îøèáêè ïðîãíîçîâ:
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 DS ðåêóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 
Root Mean Squared Error 36796.05 36710.86 32677.59 36093.53 
Mean Absolute Error 30477.43 31124.61 27062.91 27502.40 
Mean Absolute Percent 
Error 3.793081 3.874630 3.374370 3.388481 
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Õàðàêòåðèñòèêè òî÷íîñòè ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì ñ àääè-
òèâíûì âûáðîñîì:

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà M1 äëÿ ìîäåëåé ñ àä-
äèòèâíûì âûáðîñîì â îäíó òàáëèöó.

È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé ñ àääèòèâíûì
âûáðîñîì ëó÷øèìè ïî óêàçàííûì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíîçîâ
îêàçûâàþòñÿ DS-ìîäåëè. Ïðè ýòîì ñðåäè TS-ìîäåëåé ëó÷øåé îêàçàëàñü ðå-
êóðñèâíàÿ ìîäåëü, à ñðåäè DS-ìîäåëåé ëó÷øåé îêàçàëàñü ôèêñèðîâàííàÿ
ìîäåëü. Íàèëó÷øåé ÿâëÿåòñÿ ôèêñèðîâàííàÿ DS-ìîäåëü.

Ïîäâåäåì èòîãè èññëåäîâàíèÿ ïðîãíîçîâ íà îäèí øàã âïåðåä äëÿ
ðÿäà Ì1. È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé äëÿ êàæ-
äîãî èç äâóõ òèïîâ âûáðîñîâ (èííîâàöèîííûé èëè àääèòèâíûé) ëó÷øèìè
ïî óêàçàííûì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíîçîâ îêàçûâàþòñÿ DS-ìîäå-
ëè. Ïðè ýòîì ðåêóðñèâíûå ìîäåëè íå îáÿçàòåëüíî äàþò ëó÷øèå ïðîãíîçû ïî
ñðàâíåíèþ ñ ôèêñèðîâàííûìè ìîäåëÿìè. Äëÿ îáîèõ òèïîâ âûáðîñîâ íàè-
ëó÷øåé îêàçàëàñü ôèêñèðîâàííàÿ DS-ìîäåëü.

Ïðèâåäåì òåïåðü ðåçóëüòàòû êîìáèíèðîâàííûõ ïðîãíîçîâ, ïîëó÷àå-
ìûõ ñëåäóþùèìè ñïîñîáàìè:

(à) íà êàæäîì øàãå ïîñòðîåíèÿ ðåêóðñèâíûõ ïðîãíîçîâ â êà÷å-
ñòâå ïðîãíîçíîãî áåðåòñÿ ñðåäíåå àðèôìåòè÷åñêîå âñåõ ÷åòû-
ðåõ ðàññìîòðåííûõ âûøå ðåêóðñèâíûõ ïðîãíîçîâ;

(á) íà êàæäîì øàãå ïîñòðîåíèÿ ðåêóðñèâíûõ ïðîãíîçîâ â êà÷å-
ñòâå ïðîãíîçíîãî áåðåòñÿ ïðîãíîç ïî ìîäåëè, äàâøåé íàèëó÷-
øèé ïðîãíîç çíà÷åíèÿ ðÿäà íà ïðåäûäóùåì øàãå.
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 DS ðåêóðñ. TS ðåêóðñ. 
Root Mean Squared Error 33750.29 35153.12 
Mean Absolute Error 28915.77 20926.71 
Mean Absolute Percent Error 3.604901 3.621122 

 DS ðåêóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 
Root Mean Squared Error 33750.29 35153.12 30788.31 40981.79 
Mean Absolute Error 28915.77 29026.71 25004.23 32088.90 
Mean Absolute Percent Er-
ror 3.604901 3.621122 3.119278 3.958528 



Ïðîãíîçû:

Îøèáêè ïðîãíîçîâ:

Ìîäåëè, äàâøèå íàèëó÷øèå ïðîãíîçû íà 1, 2,�, 7 øàãàõ, ñîîòâåòñòâåí-
íî:

DS_IO, DS_IO, TS_AO, DS_IO, DS_IO, TS_IO, TS_IO.
Íàïîìíèì çíà÷åíèÿ õàðàêòåðèñòèê ïðîãíîçîâ ïî êàæäîé èç ÷åòûðåõ ðå-

êóðñèâíûõ ìîäåëåé:

Õîòÿ ìîäåëü DS_AO íè íà îäíîì èç ñåìè øàãîâ íå äàëà íàèëó÷øåãî
ïðîãíîçà, îíà, òåì íå ìåíåå, îêàçàëàñü ëó÷øåé ñðåäè ðàññìîòðåííûõ ðå-
êóðñèâíûõ ìîäåëåé ïî ñîâîêóïíîñòè ïðîãíîçîâ.
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 DS_IO TS_IO DS_AO TS_AO 

RMSE 36796.05 36710.86 33750.29 35153.12 
MAE 30477.43 31124.61 28915.77 29026.71 
MAPE 3.793081 3.874630 3.604901 3.621122 



Õàðàêòåðèñòèêè ïðîãíîçîâ ïðè ïðèìåíåíèè ñòðàòåãèé (a) è (b):

Âûáîð ìîäåëè, êîòîðàÿ áûëà íàèëó÷øåé íà ïðåäûäóùåì øàãå, ïðèâî-
äèò ê íåñêîëüêî õóäøèì çíà÷åíèÿì òðåõ õàðàêòåðèñòèê ïîëó÷åííîé ïîñëå-
äîâàòåëüíîñòè ïðîãíîçîâ ïî ñðàâíåíèþ ñ ïðîñòûì óñðåäíåíèåì àëüòåðíà-
òèâíûõ âàðèàíòîâ ïðîãíîçîâ. Â òî æå âðåìÿ ïðîñòîå óñðåäíåíèå ïðîãíîçîâ
ñëóæèò ëèøü çàùèòîé îò ñëåäîâàíèÿ òîëüêî îäíîé ìîäåëè, êîòîðàÿ ìîæåò â
ðåçóëüòàòå äàòü íàèõóäøóþ ïîñëåäîâàòåëüíîñòü ïðîãíîçîâ.

2.1.3. M2

Çà ïåðèîä 06.1995�02.2001 ðÿä Ì2 (íîìèíàëüíûé ïîêàçàòåëü) èìååò
âèä:

Ïðè èñïîëüçîâàíèè êðèòåðèåâ Ïåððîíà íà íàëè÷èå ó ýòîãî ðÿäà åäè-
íè÷íîãî êîðíÿ ñ ýíäîãåííûì âûáîðîì äàòû èçëîìà â ðàáîòå [Ýêîíîìåòðè-
÷åñêèé àíàëèç äèíàìè÷åñêèõ ðÿäîâ îñíîâíûõ ìàêðîýêîíîìè÷åñêèõ ïîêàçàòå-
ëåé (2001)] áûëè ïîëó÷åíû ñëåäóþùèå ðåçóëüòàòû (îòíîñÿùèåñÿ ê ïåðèîäó
ñ 06.1995 ïî 07.2000).
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 Ñïîñîá (a) 
(óñðåäíåíèå) 

Ñïîñîá (b) 
(êîìáèíèðîâàíèå) 

RMSE 34966.44 36260.71 
MAE 29789.99 29975.76 
MAPE 3.711062 3.761013 

0
1996 1997 1998 1999 2000

M2



Äëÿ ìîäåëè, äîïóñêàþùåé ñäâèã òðàåêòîðèè è èçìåíåíèå íàêëîíà
òðåíäà â ôîðìå èííîâàöèîííîãî âûáðîñà (IO), â êà÷åñòâå äàòû èçëîìà óêà-
çàí 10.1999.

Äëÿ ìîäåëè, äîïóñêàþùåé òîëüêî èçìåíåíèå íàêëîíà òðåíäà (áåç ñäâè-
ãà òðàåêòîðèè) â ôîðìå àääèòèâíîãî âûáðîñà (AO), â êà÷åñòâå äàòû èçëîìà
óêàçàí 05.1997. 

Â îáîèõ ñëó÷àÿõ ãèïîòåçà åäèíè÷íîãî êîðíÿ íå îòâåðãàåòñÿ, ÷òî, â ñîã-
ëàñèè ñ ðåçóëüòàòàìè ïðèìåíåíèÿ äðóãèõ êðèòåðèåâ, ïðèâîäèò ê ðåøåíèþ î
òîì, ÷òî ïîâåäåíèå òðàåêòîðèè ðÿäà Ì2 íà âðåìåííîì èíòåðâàëå ñ 06.1995
ïî 07.2000 ñîîòâåòñòâóåò ïîâåäåíèþ DS-ðÿäà. Èìåÿ â âèäó çàäà÷ó ñðàâíå-
íèÿ ïðîãíîçîâ, ïîëó÷àåìûõ ïî ìîäåëÿì TS è DS-ðÿäîâ, ïîñòðîèì äëÿ ïåðè-
îäà 06.1995�07.2000 ïîäõîäÿùèå ìîäåëè îáîèõ òèïîâ � DS è TS.

DS-ìîäåëè
Ñíà÷àëà ïîñòðîèì DS-ìîäåëè ñ èííîâàöèîííûì âûáðîñîì (äàòà èçëî-

ìà 10.1999) è àääèòèâíûì âûáðîñîì (äàòà èçëîìà 05.1997). Îöåíåííûå ìî-
äåëè èìåþò ñëåäóþùèé âèä.

DS-ìîäåëü ñ èííîâàöèîííûì âûáðîñîì 

55

Dependent Variable: D(X) 
Method: Least Squares 

Sample: 1995:06 2000:07 
Included observations: 62 

Variable Coefficient Std. Error t-Statistic Prob. 
C 3426.696 3623.040 0.945807 0.3491 
DTB -5425.164 14786.03 -0.366911 0.7153 
DU 12888.66 8529.525 1.511064 0.1375 
D( X( -1)) 0.004036 0.137087 0.029442 0.9766 
D( X( -2)) 0.335098 0.134238 2.496290 0.0161 
D( X( -3)) 0.198757 0.142002 1.399685 0.1682 
D( X( -4)) -0.000546 0.135054 -0.004044 0.9968 
D( X( -5)) 0.036323 0.136403 0.266290 0.7912 
D( X( -6)) 0.273612 0.135045 2.026077 0.0485 
D( X( -7)) 0.138695 0.160186 0.865839 0.3910 
D( X( -8)) -0.164941 0.158634 -1.039758 0.3038 
D( X( -9)) -0.426693 0.159670 -2.672350 0.0103 
D( X( -10)) -0.058623 0.170621 -0.343588 0.7327 
D( X( -11)) -0.145693 0.198169 -0.735195 0.4659 
D( X( -12)) 0.472155 0.187386 2.519684 0.0152 
R-squared 0.625164 Mean dependent var 12790.32 
Adjusted R-squared 0.513510 S.D. dependent var 16295.92 
S.E. of regression 11366.21 Akaike info criterion 21.72156 
Sum squared resid 6.07E+09 Schwarz criterion 22.23619 
Log likelihood -658.3684 F-statistic 5.599148 
Durbin-Watson stat 1.672096 Prob( F-statistic) 0.000004 



DS-ìîäåëü ñ àääèòèâíûì âûáðîñîì

Åñëè çàôèêñèðîâàòü îáå ìîäåëè è ïðîèçâîäèòü ïðîãíîçû íà îäèí øàã
âïåðåä ïî ýòèì äâóì ìîäåëÿì, òî ïîëó÷àþòñÿ ñëåäóþùèå ðåçóëüòàòû:
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Dependent Variable: D(X) 
Method: Least Squares 

Date: 11/22/01 Time: 10:29 
Sample: 1995:06 2000:07 
Included observations: 62 

Convergence achieved after 32 iterations 
Variable Coefficient Std. Error t-Statistic Prob. 

C 2621.661 9620.741 0.272501 0.7864 
DU -4952.548 6111.386 -0.810381 0.4217 
AR( 1) 0.080314 0.124527 0.644955 0.5220 
AR( 2) 0.380210 0.127038 2.992891 0.0044 
AR( 3) 0.233580 0.138363 1.688176 0.0979 
AR( 4) 0.002231 0.134620 0.016570 0.9868 
AR( 5) 0.017391 0.134480 0.129320 0.8976 
AR( 6) 0.262875 0.134403 1.955865 0.0563 
AR( 7) 0.170206 0.150058 1.134270 0.2623 
AR( 8) -0.104926 0.156309 -0.671272 0.5053 
AR( 9) -0.380568 0.157295 -2.419456 0.0194 
AR( 10) -0.014140 0.162464 -0.087036 0.9310 
AR( 11) -0.032809 0.155304 -0.211259 0.8336 
AR( 12) 0.643909 0.154721 4.161736 0.0001 
R-squared 0.612218 Mean dependent var 12790.32 
Adjusted R-squared 0.507194 S.D. dependent var 16295.92 
S.E. of regression 11439.76 Akaike info criterion 21.72326 
Sum squared resid 6.28E+09 Schwarz criterion 22.20358 
Log likelihood -659.4209 F-statistic 5.829308 
Durbin-Watson stat 1.708116 Prob( F-statistic) 0.000003 
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:



Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì DS-ìîäåëÿì:

Ïî âñåì òðåì ïîêàçàòåëÿì êà÷åñòâà îáå ìîäåëè äîñòàòî÷íî áëèçêè, õî-
òÿ ôîðìàëüíî ëó÷øåé îêàçûâàåòñÿ ìîäåëü ñ èííîâàöèîííûì âûáðîñîì.

TS-ìîäåëè 
TS-ìîäåëü, äîïóñêàþùàÿ ñäâèã òðàåêòîðèè è èçìåíåíèå íàêëîíà 
òðåíäà â ôîðìå èííîâàöèîííîãî âûáðîñà ñ äàòîé èçëîìà 10.1999
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:

 DS (èííîâàö.) DS (àääèòèâí.) 
Root Mean Squared Error 40870.17 41472.50 
Mean Absolute Error 30168.47 30513.84 
Mean Absolute Percent Error 2.814443 2.847573 

Dependent Variable: X 
Method: Least Squares 

Sample: 1995:06 2000:07 
Included observations: 62 

Variable Coefficient Std. Error t-Statistic Prob. 
C 36749.89 12099.40 3.037332 0.0040 
DU -4474.596 10582.46 -0.422831 0.6744 
T 2886.380 835.1606 3.456077 0.0012 
DT 8782.086 2681.435 3.275144 0.0020 
X( -1) 0.846253 0.130008 6.509236 0.0000 
X( -2) 0.282462 0.165456 1.707175 0.0947 
X( -3) -0.088658 0.171157 -0.517993 0.6070 
X( -4) -0.233731 0.170416 -1.371532 0.1770 
X( -5) 0.000646 0.172620 0.003745 0.9970 
X( -6) 0.279709 0.168430 1.660687 0.1037 
X( -7) -0.013597 0.186172 -0.073037 0.9421 
X( -8) -0.277851 0.201141 -1.381378 0.1740 
X( -9) -0.347935 0.205507 -1.693054 0.0974 
X( -10) 0.290939 0.203619 1.428843 0.1600 
X( -11) -0.020465 0.224270 -0.091253 0.9277 
X( -12) 0.567617 0.207125 2.740453 0.0088 
X( -13) -0.680590 0.179540 -3.790734 0.0004 
R-squared 0.997889 Mean dependent var 408717.7 
Adjusted R-squared 0.997139 S.D. dependent var 189898.8 
S.E. of regression 10157.86 Akaike info criterion 21.51780 
Sum squared resid 4.64E+09 Schwarz criterion 22.10104 
Log likelihood -650.0518 F-statistic 1329.635 
Durbin-Watson stat 1.686412 Prob( F-statistic) 0.000000 



TS-ìîäåëü, äîïóñêàþùàÿ èçìåíåíèå íàêëîíà òðåíäà â ôîðìå 
àääèòèâíîãî âûáðîñà ñ äàòîé èçëîìà 05.1997

Åñëè çàôèêñèðîâàòü îáå ìîäåëè è ïðîèçâîäèòü ïîñëåäîâàòåëüíûå ïðîãíîçû
íà îäèí øàã âïåðåä ïî ýòèì äâóì ìîäåëÿì, òî ïîëó÷àþòñÿ ñëåäóþùèå ðåçóëüòàòû:
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Dependent Variable: X 
Method: Least Squares 

Date: 11/22/01 Time: 11:24 
Sample( adjusted): 1996:07 2000:07 

Included observations: 49 after adjusting endpoints 
Convergence achieved after 26 iterations 

Variable Coefficient Std. Error t-Statistic Prob. 
C 216543.9 97470.58 2.221633 0.0333 
T 665.5531 6387.900 0.104190 0.9176 
DT 14928.06 9393.632 1.589168 0.1216 
AR( 1) 0.981452 0.152779 6.424014 0.0000 
AR( 2) 0.376224 0.210744 1.785219 0.0834 
AR( 3) -0.187398 0.222473 -0.842339 0.4057 
AR( 4) -0.321529 0.220437 -1.458599 0.1541 
AR( 5) 0.007520 0.222916 0.033733 0.9733 
AR( 6) 0.290384 0.218354 1.329876 0.1927 
AR( 7) 0.004910 0.228411 0.021497 0.9830 
AR( 8) -0.362048 0.255537 -1.416814 0.1659 
AR( 9) -0.337684 0.256431 -1.316861 0.1970 
AR( 10) 0.415446 0.253427 1.639316 0.1106 
AR( 11) 0.101306 0.265421 0.381679 0.7051 
AR( 12) 0.592220 0.257105 2.303415 0.0277 
AR( 13) -0.691692 0.190090 -3.638771 0.0009 
R-squared 0.996845 Mean dependent var 461334.7 
Adjusted R-squared 0.995410 S.D. dependent var 178906.8 
S.E. of regression 12120.45 Akaike info criterion 21.90092 
Sum squared resid 4.85E+09 Schwarz criterion 22.51866 
Log likelihood -520.5727 F-statistic 695.0137 
Durbin-Watson stat 1.651115 Prob( F-statistic) 0.000000 
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:



Ñîîòâåòñòâåííî, îøèáêè ïðîãíîçîâ èìåþò âèä:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì TS-ìîäåëÿì:

Ïðîãíîç ïî âòîðîé ìîäåëè îêàçûâàåòñÿ ïðåäïî÷òèòåëüíåå ïî âñåì òðåì
ïîêàçàòåëÿì.

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îäíó òàáëèöó.

Çäåñü DS-ìîäåëü îêàçàëàñü ëó÷øåé òîëüêî ñðåäè ìîäåëåé ñ èííîâàöè-
îííûì âûáðîñîì. Íàèëó÷øåé, êàê è â ñëó÷àå ðÿäà Ì0, îêàçàëàñü TS-ìîäåëü
ñ àääèòèâíûì âûáðîñîì.

Ïðèâåäåì òåïåðü ðåçóëüòàòû, ïîëó÷àåìûå ïðè èñïîëüçîâàíèè ðåêóð-
ñèâíûõ ìîäåëåé (èñïîëüçóþùèõ òå æå ïåðåìåííûå, òå æå êîëè÷åñòâà çàïàç-
äûâàíèé è äàòû èçëîìîâ, ÷òî è â ñîîòâåòñòâóþùèõ ôèêñèðîâàííûõ ìîäå-
ëÿõ).
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:

 TS (èííîâàö.) TS (àääèòèâí.) 
Root Mean Squared Error 43134.08 36993.30 
Mean Absolute Error 33700.94 29946.52 
Mean Absolute Percent Error 3.154151 2.796299 

 DS èííîâ. TS èííîâ. DS àääèòèâ. TS àääèòèâ. 
RMSE 40870.17 43134.08 41472.50 36993.30 
MAE 30168.47 33700.94 30513.84 29946.52 
MAPE 2.814443 3.154151 2.847573 2.796299 



Ðåêóðñèâíûå ìîäåëè ñ èííîâàöèîííûì âûáðîñîì
Ïðîãíîçû:

Îøèáêè ïðîãíîçîâ: 

Õàðàêòåðèñòèêè òî÷íîñòè ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì ñ èííî-
âàöèîííûì âûáðîñîì:

Ðåêóðñèâíàÿ TS-ìîäåëü îêàçàëàñü íåñêîëüêî ëó÷øå ðåêóðñèâíîé DS-
ìîäåëè.
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 Ðåêóðñèâíàÿ DS Ðåêóðñèâíàÿ TS 
Root Mean Squared Error 43295.36 42186.68 
Mean Absolute Error 33643.49 32129.98 
Mean Absolute Percent Error 3.123998 2.982067 



Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà M2 äëÿ ìîäåëåé ñ
èííîâàöèîííûì âûáðîñîì â îäíó òàáëèöó.

Ðåêóðñèâíàÿ DS-ìîäåëü äàåò ëó÷øèå ïðîãíîçû ïî ñðàâíåíèþ ñ ôèêñè-
ðîâàííîé DS-ìîäåëüþ, òîãäà êàê ïðîãíîçû ïî ðåêóðñèâíîé TS-ìîäåëè íåñ-
êîëüêî õóæå, ÷åì ïî ôèêñèðîâàííîé DS-ìîäåëè. Ëó÷øåé â êëàññå ìîäåëåé ñ
èííîâàöèîííûì âûáðîñîì îêàçàëàñü ôèêñèðîâàííàÿ DS-ìîäåëü.

Ðåêóðñèâíûå ìîäåëè ñ àääèòèâíûì âûáðîñîì
Ïðîãíîçû:

Îøèáêè ïðîãíîçîâ:
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 DS ðåêóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 
Root Mean Squared Error 43295.36 42186.68 40870.17 43134.08 
Mean Absolute Error 33643.49 32129.98 30168.47 33700.94 
Mean Absolute Percent Error 3.123998 2.982067 2.814443 3.154151 
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Õàðàêòåðèñòèêè òî÷íîñòè ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì ñ àääè-
òèâíûì âûáðîñîì:

Ðåêóðñèâíàÿ DS-ìîäåëü èìååò íåñêîëüêî ëó÷øèå õàðàêòåðèñòèêè ïðîã-
íîçîâ.

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà M2 äëÿ ìîäåëåé ñ àä-
äèòèâíûì âûáðîñîì â îäíó òàáëèöó.

Ðåêóðñèâíûå ìîäåëè äàþò õóäøèå ïðîãíîçû ïî ñðàâíåíèþ ñ ôèêñèðî-
âàííûìè ìîäåëÿìè è â êëàññå DS-ìîäåëåé, è â êëàññå TS-ìîäåëåé. Ëó÷øåé
â êëàññå ìîäåëåé ñ àääèòèâíûì âûáðîñîì îêàçàëàñü ôèêñèðîâàííàÿ DS-ìî-
äåëü.

Ïîäâåäåì èòîãè èññëåäîâàíèÿ ïðîãíîçîâ íà îäèí øàã âïåðåä äëÿ
ðÿäà Ì2. Â öåëîì ðåêóðñèâíûå ìîäåëè äàþò õóäøèå ïðîãíîçû ïî ñðàâíå-
íèþ ñ ôèêñèðîâàííûìè ìîäåëÿìè. Ëó÷øåé è â êëàññå ìîäåëåé ñ àääèòèâ-
íûì âûáðîñîì, è â êëàññå ìîäåëåé ñ èííîâàöèîííûì âûáðîñîì îêàçàëàñü
ôèêñèðîâàííàÿ DS-ìîäåëü.

Ïðîâåäåííîå ýêîíîìåòðè÷åñêîå ìîäåëèðîâàíèå è îöåíêà ðàçëè÷íûõ
ìåòîäîâ ïðîãíîçèðîâàíèÿ äåíåæíûõ àãðåãàòîâ Ì0, Ì1 è Ì2 ïîêàçàëè, ÷òî
äëÿ Ì1 è Ì2 íàèëó÷øåé ÿâëÿåòñÿ ôèêñèðîâàííàÿ DS-ìîäåëü, òàê ÷òî ïðîã-
íîçèðîâàíèå íàèáîëåå òî÷íî îñóùåñòâëÿåòñÿ äëÿ ïðèðîñòîâ äåíåæíûõ àãðå-
ãàòîâ áåç ïåðåîöåíêè ìîäåëåé. Ñîäåðæàòåëüíî ýòî îçíà÷àåò, ÷òî â òî âðåìÿ
êàê äàííûå óêàçûâàþò íà íàëè÷èå ñòîõàñòè÷åñêîãî òðåíäà â äèíàìèêå äå-
íåæíûõ àãðåãàòîâ, ïðèðîñòû àãðåãàòîâ âïîëíå ïðîãíîçèðóåìû. Ýòî ñîîòâå-
òñòâóåò òîìó, ÷òî â îòíîñèòåëüíî ñòàáèëüíûõ óñëîâèÿõ Öåíòðàëüíûé áàíê
ïðèäåðæèâàåòñÿ ñòàáèëüíûõ îðèåíòèðîâ â ïðîâåäåíèè äåíåæíî-êðåäèòíîé
ïîëèòèêè (êàê â îòíîøåíèè äåíåæíîé áàçû, òàê è â îòíîøåíèè ìóëüòèïëè-
êàòîðà).

Ïîëó÷åííûé ðåçóëüòàò î òîì, ÷òî äëÿ ïðîãíîçèðîâàíèÿ âðåìåííîãî ðÿ-
äà Ì0 ïðåäïî÷òèòåëüíåå èñïîëüçîâàòü ðåêóðñèâíûå ìîäåëè, óêàçûâàåò íà
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 Ðåêóðñèâíàÿ TS Ðåêóðñèâíàÿ DS 
Root Mean Squared Error 43020.02 42689.06 
Mean Absolute Error 35293.53 33642.68 
Mean Absolute Percent Error 3.284899 3.125200 

 DS ðåêóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 
Root Mean Squared 
Error 42689.06 43020.02 41472.50 36993.30 

Mean Absolute Error 33642.68 35293.53 30513.84 29946.52 
Mean Absolute Percent 
Error 3.125200 3.284899 2.847573 2.796299 



òî, ÷òî ýòîò ðÿä ïîäâåðæåí áîëåå äèíàìè÷íûì èçìåíåíèÿì. Îäíî èç îáúÿñ-
íåíèé ýòîãî ìîæåò çàêëþ÷àòüñÿ â òîì, ÷òî ïðåäëîæåíèå íàëè÷íûõ äåíåã â
îòñóòñòâèå ýôôåêòèâíûõ èíñòðóìåíòîâ äëÿ ñòåðèëèçàöèè ìîæåò çàâèñåòü îò
ïðåäëîæåíèÿ âàëþòû íà âàëþòíîì ðûíêå, à çíà÷èò, Öåíòðàëüíûé áàíê íå
ìîæåò æåñòêî êîíòðîëèðîâàòü Ì0.

2.2. Ýêñïîðò
Â ðàáîòå [Ýêîíîìåòðè÷åñêèé àíàëèç äèíàìè÷åñêèõ ðÿäîâ îñíîâíûõ

ìàêðîýêîíîìè÷åñêèõ ïîêàçàòåëåé (2001)] ïî ðåçóëüòàòàì àíàëèçà äàííûõ çà
ïåðèîä ñ 01.1994 ïî 04.2000 ýòîò ðÿä áûë îòíåñåí ê êëàññó TS-ðÿäîâ è êâà-
ëèôèöèðîâàí êàê ñòàöèîíàðíûé ðÿä ñ íåíóëåâûì ñðåäíèì. Ìû ðàññìîòðèì
ïîâåäåíèå ïðîãíîçîâ äëÿ ýòîãî ðÿäà íà ðàñøèðåííîì èíòåðâàëå äî 12.2000.
Íà ýòîì èíòåðâàëå ãðàôèê ðÿäà èìååò âèä:

Îöåíåííûå àâòîðåãðåññèîííûå ìîäåëè ïîâåäåíèÿ ýòîãî ðÿäà íà âðå-
ìåííîì èíòåðâàëå 01.1994�04.2000

TS-ìîäåëü
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Dependent Variable: X 
Method: Least Squares 

Sample( adjusted): 1995:02 2000:04 
Included observations: 63 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob. 
C 2.239644 1.010418 2.216552 0.0313 

X( -1) 0.651056 0.118845 5.478195 0.0000 
X( -2) 0.015391 0.117147 0.131382 0.8960 
X( -3) 0.146575 0.117572 1.246683 0.2184 
X( -4) -0.000202 0.121629 -0.001661 0.9987 
X( -5) 0.022581 0.133819 0.168740 0.8667 
X( -6) -0.085018 0.133635 -0.636194 0.5276 



Ïðîäîëæåíèå òàáëèöû

DS-ìîäåëü

64

Variable Coefficient Std. Error t-Statistic Prob. 
X( -7) 0.024961 0.134457 0.185642 0.8535 
X( -8) 0.028611 0.133500 0.214313 0.8312 
X( -9) -0.108398 0.132628 -0.817312 0.4177 
X( -10) -0.081318 0.133100 -0.610959 0.5441 
X( -11) -0.106808 0.131358 -0.813111 0.4201 
X( -12) 0.780794 0.135034 5.782197 0.0000 
X( -13) -0.610254 0.130020 -4.693549 0.0000 
R-squared 0.662984 Mean dependent var 6.982540 
Adjusted R-
squared 0.573572 S.D. dependent var 1.018148 

S.E. of re-
gression 0.664866 Akaike info criterion 2.214667 

Sum squared 
resid 21.66028 Schwarz criterion 2.690919 

Log likeli-
hood -55.76201 F-statistic 7.414900 

Durbin-
Watson stat 2.096796 Prob( F-statistic) 0.000000 

Dependent Variable: D(X) 
Method: Least Squares 

Sample( adjusted): 1995:02 2000:04 
Included observations: 63 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob. 
D( X( -1)) -0.277817 0.117524 -2.363925 0.0219 
D( X( -2)) -0.229351 0.121724 -1.884185 0.0652 
D( X( -3)) -0.055384 0.126158 -0.439003 0.6625 
D( X( -4)) -0.052706 0.126601 -0.416318 0.6789 
D( X( -5)) -0.016802 0.135283 -0.124196 0.9016 
D( X( -6)) -0.090949 0.139185 -0.653441 0.5164 
D( X( -7)) -0.048823 0.146741 -0.332715 0.7407 
D( X( -8)) 0.007220 0.146710 0.049216 0.9609 
D( X( -9)) -0.069587 0.142771 -0.487403 0.6281 
D( X( -10)) -0.120175 0.139854 -0.859290 0.3942 
D( X( -11)) -0.190877 0.134192 -1.422409 0.1610 
D( X( -12)) 0.627777 0.132611 4.733969 0.0000 
R-squared 0.597714 Mean dependent var 0.038095 
Adjusted R-squared 0.510947 S.D. dependent var 0.978549 
S.E. of regression 0.684322 Akaike info criterion 2.248867 
Sum squared resid 23.88313 Schwarz criterion 2.657083 
Log likelihood -58.83931 Durbin-Watson stat 2.040815 

 



Ïðîãíîçû ïî ïðèâåäåííûì îöåíåííûì ìîäåëÿì:

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì ìîäåëÿì:

Ïî âñåì òðåì ïîêàçàòåëÿì ëó÷øåå êà÷åñòâî ïðîãíîçîâ äàåò DS-ìîäåëü.
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TS-ìîäåëü DS-ìîäåëü

 DS TS 
Root Mean Squared 
Error 0.774216 0.883284 

Mean Absolute Error 0.636348 0.769132 
Mean Absolute Percent 
Error 6.889349 8.383397 



Ðàññìîòðèì òåïåðü ðåçóëüòàòû ïðîãíîçèðîâàíèÿ ïî ðåêóðñèâíûì TS- è
DS-ìîäåëÿì.

Ïðîãíîçû ïî îöåíåííûì ìîäåëÿì:

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì:

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà EXPORT â îäíó òàá-
ëèöó.
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 DS ðåêóðñ. TS ðåêóðñ. 
Root Mean Squared Error 0.731282 0.818717 
Mean Absolute Error 0.599139 0.725064 
Mean Absolute Percent Error 6.513077 7.905067 



È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé ëó÷øèìè îêà-
çûâàþòñÿ DS-ìîäåëè. È ñðåäè DS-ìîäåëåé, è ñðåäè TS-ìîäåëåé ëó÷øèìè
îêàçûâàþòñÿ ðåêóðñèâíûå ìîäåëè. Íàèëó÷øåé ÿâëÿåòñÿ ðåêóðñèâíàÿ DS-
ìîäåëü.

Ýêñïîðò Ðîññèéñêîé Ôåäåðàöèè áîëåå ÷åì íà 50% ñîñòîèò èç ýêñïîðòà
ìèíåðàëüíîãî ñûðüÿ, ÷åðíûõ è öâåòíûõ ìåòàëëîâ, öåíû íà êîòîðûå â çíà÷è-
òåëüíîé ñòåïåíè âîëàòèëüíû è îïðåäåëÿþòñÿ íà ìèðîâûõ ðûíêàõ ðåñóðñîâ.
Ýòè öåíû, â ÷àñòíîñòè öåíû íà íåôòü, ÿâëÿþòñÿ íåñòàöèîíàðíûìè, ÷òî â
çíà÷èòåëüíîé ñòåïåíè îïðåäåëÿåò íàëè÷èå ñòîõàñòè÷åñêîãî òðåíäà âî âðå-
ìåííîì ðÿäå ýêñïîðòà. Äîïîëíèòåëüíîé îñîáåííîñòüþ ÿâëÿåòñÿ òî, ÷òî
ïðîãíîçèðîâàíèå ýêñïîðòà â ïðèðîñòàõ íà ðàññìàòðèâàåìîì âðåìåííîì èí-
òåðâàëå ëó÷øå îñóùåñòâëÿåòñÿ íà îñíîâå ðåêóðñèâíûõ ìîäåëåé. Ýòî îáñòî-
ÿòåëüñòâî ìîæåò áûòü ÷àñòè÷íî îáúÿñíåíî èçìåíåíèåì ñòðóêòóðû ýêñïîðòà,
÷òî ïðèâíîñèò äîïîëíèòåëüíûå èííîâàöèîííûå âûáðîñû â ðàññìàòðèâàå-
ìûé âðåìåííîé ðÿä.

2.3. Íàëîãîâûå äîõîäû ôåäåðàëüíîãî áþäæåòà
Â ðàáîòå [Ýêîíîìåòðè÷åñêèé àíàëèç äèíàìè÷åñêèõ ðÿäîâ îñíîâíûõ

ìàêðîýêîíîìè÷åñêèõ ïîêàçàòåëåé (2001)] ýòîò ðÿä ðàññìàòðèâàëñÿ íà âðå-
ìåííîì èíòåðâàëå ñ 01.1996 ïî 05.2000 è áûë êëàññèôèöèðîâàí â ýòîì ïå-
ðèîäå êàê DS-ðÿä.

Íà èíòåðâàëå 01.1996�12.2000 ãðàôèê ðÿäà èìååò âèä:
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 DS ðåêóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 
Root Mean Squared Error 0.731282 0.818717 0.774216 0.883284 
Mean Absolute Error 0.599139 0.725064 0.636348 0.769132 
Mean Absolute Percent Error 6.513077 7.905067 6.889349 8.383397 
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Ïðè èñïîëüçîâàíèè êðèòåðèåâ Ïåððîíà íà íàëè÷èå ó ýòîãî ðÿäà åäè-
íè÷íîãî êîðíÿ ñ ýíäîãåííûì âûáîðîì äàòû èçëîìà â óïîìÿíóòîé ðàáîòå áû-
ëè ïîëó÷åíû ñëåäóþùèå ðåçóëüòàòû (îòíîñÿùèåñÿ ê ïåðèîäó ñ 01.1996 ïî
05.2000).

Äëÿ ìîäåëè, äîïóñêàþùåé ñäâèã òðàåêòîðèè è èçìåíåíèå íàêëîíà
òðåíäà â ôîðìå èííîâàöèîííîãî âûáðîñà (IO), â êà÷åñòâå äàòû èçëîìà óêà-
çàí 04.1999. 

Äëÿ ìîäåëè, äîïóñêàþùåé òîëüêî èçìåíåíèå íàêëîíà òðåíäà (áåç ñäâè-
ãà òðàåêòîðèè) â ôîðìå àääèòèâíîãî âûáðîñà (AO), â êà÷åñòâå äàòû èçëîìà
óêàçàí 02.1999. 

Â îáîèõ ñëó÷àÿõ ãèïîòåçà åäèíè÷íîãî êîðíÿ íå îòâåðãàåòñÿ, ÷òî, â ñîã-
ëàñèè ñ ðåçóëüòàòàìè ïðèìåíåíèÿ äðóãèõ êðèòåðèåâ, ïðèâîäèò ê ðåøåíèþ î
òîì, ÷òî ïîâåäåíèå òðàåêòîðèè ðÿäà íà âðåìåííîì èíòåðâàëå ñ 01.1996 ïî
05.2000 ñîîòâåòñòâóåò ïîâåäåíèþ DS-ðÿäà. Òåì íå ìåíåå, èìåÿ â âèäó çàäà-
÷ó ñðàâíåíèÿ ïðîãíîçîâ, ïîëó÷àåìûõ ïî ìîäåëÿì TS- è DS-ðÿäîâ, ìû ïîñò-
ðîèì äëÿ ïåðèîäà 01.1996�05.2000 ïîäõîäÿùèå ìîäåëè îáîèõ òèïîâ � DS è
TS.

DS-ìîäåëè
Ñíà÷àëà ïîñòðîèì àâòîðåãðåññèîííûå DS-ìîäåëè ñ èííîâàöèîííûì

âûáðîñîì (äàòà èçëîìà 04.1999) è ñ àääèòèâíûì âûáðîñîì (äàòà èçëîìà
02.1999), èìåþùèå ïîðÿäîê 11. 

Îöåíåííàÿ DS-ìîäåëü ñ èííîâàöèîííûì âûáðîñîì 
(äàòà èçëîìà 04.1999)
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Dependent Variable: D(X) 
Method: Least Squares 

Sample( adjusted): 1997:02 2000:05 
Included observations: 40 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob. 
C 1059.300 1049.066 1.009756 0.3223 
DTB -13770.96 6072.221 -2.267862 0.0322 
DU 8327.450 4843.548 1.719287 0.0979 
D( X( -1)) -0.325442 0.174342 -1.866695 0.0737 
D( X( -2)) -0.242826 0.179405 -1.353504 0.1880 
D( X( -3)) -0.171433 0.182824 -0.937694 0.3574 
D( X( -4)) -0.049076 0.184115 -0.266554 0.7920 
D( X( -5)) 0.080119 0.186491 0.429614 0.6712 
D( X( -6)) -0.024464 0.206353 -0.118556 0.9066 
D( X( -7)) -0.024099 0.223645 -0.107754 0.9151 
D( X( -8)) -0.144790 0.230824 -0.627276 0.5362 
D( X( -9)) -0.356881 0.222879 -1.601234 0.1219 
D( X( -10)) -0.341746 0.213861 -1.597985 0.1226 



Ïðîäîëæåíèå òàáëèöû

DS-ìîäåëü ñ àääèòèâíûì âûáðîñîì (äàòà èçëîìà 02.1999)
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Variable Coefficient Std. Error t-Statistic Prob. 
D( X( -11)) -0.365560 0.193194 -1.892197 0.0701 
D( X( -12)) 0.392994 0.175103 2.244358 0.0339 
R-squared 0.774788 Mean dependent var 1916.750 
Adjusted R-squared 0.648670 S.D. dependent var 8880.354 
S.E. of regression 5263.664 Akaike info criterion 20.25504 
Sum squared resid 6.93E+08 Schwarz criterion 20.88837 
Log likelihood -390.1008 F-statistic 6.143329 
Durbin-Watson stat 1.920896 Prob( F-statistic) 0.000045 

Dependent Variable: D(X) 
Method: Least Squares 

Sample(adjusted): 1996:05 2000:05 
Included observations: 49 after adjusting endpoints 

Convergence achieved after 5 iterations 
Variable Coefficient Std. Error t-Statistic Prob. 

C 238.1837 130.7869 1.821159 0.0769 
DU 3592.132 333.1648 10.78185 0.0000 
AR( 1) -0.832716 0.117557 -7.083500 0.0000 
AR( 2) -0.748377 0.145532 -5.142359 0.0000 
AR( 3) -0.649621 0.165592 -3.923010 0.0004 
AR( 4) -0.534694 0.179638 -2.976508 0.0052 
AR( 5) -0.391297 0.183270 -2.135081 0.0396 
AR( 6) -0.411871 0.181896 -2.264319 0.0297 
AR( 7) -0.428597 0.183203 -2.339463 0.0250 
AR( 8) -0.473734 0.178118 -2.659665 0.0116 
AR( 9) -0.612492 0.166437 -3.680034 0.0008 
AR( 10) -0.708869 0.149669 -4.736254 0.0000 
AR( 11) -0.760419 0.124098 -6.127559 0.0000 
R-squared 0.717094 Mean dependent var 1510.449 
Adjusted R-squared 0.622792 S.D. dependent var 9668.323 
S.E. of regression 5938.021 Akaike info criterion 20.43845 
Sum squared resid 1.27E+09 Schwarz criterion 20.94036 
Log likelihood -487.7420 F-statistic 7.604223 
Durbin-Watson stat 2.069674 Prob( F-statistic) 0.000001 



Åñëè çàôèêñèðîâàòü îáå ìîäåëè è ïðîèçâîäèòü ïðîãíîçû íà îäèí øàã
âïåðåä ïî ýòèì äâóì ìîäåëÿì, òî ïîëó÷àþòñÿ ñëåäóþùèå ðåçóëüòàòû:

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì DS-ìîäåëÿì:
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:

 DS èííîâàö. DS àääèòèâí. 
Root Mean Squared Error 8459.231 9646.584 
Mean Absolute Error 6809.506 8902.694 
Mean Absolute Percent Error 7.994012 10.90060 



TS-ìîäåëè

TS-ìîäåëü, äîïóñêàþùàÿ ñäâèã òðàåêòîðèè è èçìåíåíèå íàêëîíà 
òðåíäà â ôîðìå èííîâàöèîííîãî âûáðîñà ñ äàòîé èçëîìà 04.1999
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Dependent Variable: X 

Method: Least Squares 

Sample(adjusted): 1997:02 2000:05 

Included observations: 40 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob. 

C 8260.345 22877.30 0.361072 0.7213 

DU 622.4802 5714.737 0.108925 0.9142 

T 209.5077 161.5124 1.297162 0.2074 

DT 2632.884 3030.193 0.868883 0.3939 

X( -1) 0.385968 0.223207 1.729190 0.0972 

X( -2) 0.021530 0.152492 0.141189 0.8890 

X( -3) 0.035270 0.151872 0.232233 0.8184 

X( -4) 0.090503 0.149418 0.605705 0.5506 

X( -5) 0.056159 0.144855 0.387691 0.7018 

X( -6) -0.083065 0.160478 -0.517610 0.6097 

X( -7) -0.014157 0.163874 -0.086389 0.9319 

X( -8) -0.122748 0.169391 -0.724642 0.4760 

X( -9) -0.242626 0.160772 -1.509125 0.1449 

X( -10) -0.082384 0.157644 -0.522597 0.6063 

X( -11) -0.107512 0.156546 -0.686775 0.4991 

X( -12) 0.680388 0.155324 4.380446 0.0002 

X( -13) -0.241768 0.217570 -1.111220 0.2780 

R-squared 0.961063 Mean dependent var 33456.95 

Adjusted R-squared 0.933976 S.D. dependent var 20596.03 

S.E. of regression 5292.182 Akaike info criterion 20.28246 

Sum squared resid 6.44E+08 Schwarz criterion 21.00024 

Log likelihood -388.6493 F-statistic 35.48084 

Durbin-Watson stat 1.979157 Prob(F-statistic) 0.000000 

 



TS-ìîäåëü, äîïóñêàþùàÿ èçìåíåíèå íàêëîíà òðåíäà 
â ôîðìå àääèòèâíîãî âûáðîñà ñ äàòîé èçëîìà 02.1999

Åñëè çàôèêñèðîâàòü îáå ìîäåëè è ïðîèçâîäèòü ïîñëåäîâàòåëüíûå ïðîã-
íîçû íà îäèí øàã âïåðåä ïî ýòèì äâóì ìîäåëÿì, òî ïîëó÷àþòñÿ ñëåäóþùèå
ðåçóëüòàòû:
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Dependent Variable: X 
Method: Least Squares 

Sample(adjusted): 1997:01 2000:05 
Included observations: 41 after adjusting endpoints 

Convergence achieved after 10 iterations 
Variable Coefficient Std. Error t-Statistic Prob.  

C 17176.29 2378.173 7.222474 0.0000 
DU 2887.408 3785.067 0.762842 0.4527 
T 141.7255 95.47941 1.484357 0.1502 
DT 3519.175 309.2493 11.37973 0.0000 
AR( 1) -0.068358 0.170221 -0.401584 0.6914 
AR( 2) -0.092527 0.166782 -0.554775 0.5840 
AR( 3) -0.095203 0.163811 -0.581172 0.5663 
AR( 4) -0.025976 0.156108 -0.166395 0.8692 
AR( 5) 0.014917 0.142789 0.104468 0.9176 
AR( 6) -0.142908 0.143724 -0.994324 0.3296 
AR( 7) -0.096370 0.142394 -0.676786 0.5048 
AR( 8) -0.158724 0.137935 -1.150716 0.2607 
AR( 9) -0.287779 0.139024 -2.069993 0.0489 
AR( 10) -0.199420 0.154979 -1.286753 0.2100 
AR( 11) -0.197585 0.157000 -1.258504 0.2198 
AR( 12) 0.559493 0.165522 3.380172 0.0024 
R-squared 0.964628  Mean dependent var 32920.44 
Adjusted R-squared 0.943405  S.D. dependent var 20625.06 
S.E. of regression 4906.662  Akaike info criterion 20.12037 
Sum squared resid 6.02E+08  Schwarz criterion 20.78908 
Log likelihood -396.4675  F-statistic 45.45134 
Durbin-Watson stat 1.437416  Prob(F-statistic) 0.000000 

70000

80000

90000

00:06 00:07 00:08 00:09 00:10 00:11 00:12

X XF_TS

70000

80000

90000

00:06 00:07 00:08 00:09 00:10 00:11 00:12

X XF_TS

Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:



Ñîîòâåòñòâåííî, îøèáêè ïðîãíîçîâ èìåþò âèä:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì TS-ìîäåëÿì:

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îäíó òàáëèöó.

Ïðèâåäåì òåïåðü ðåçóëüòàòû, ïîëó÷àåìûå ïðè èñïîëüçîâàíèè ðåêóð-
ñèâíûõ ìîäåëåé, èñïîëüçóþùèõ îäíè è òå æå ïåðåìåííûå, íî êîýôôèöèåí-
òû êîòîðûõ ïåðåîöåíèâàþòñÿ ïðè ïîñòóïëåíèè íîâûõ íàáëþäåíèé (ò.å. êî-
ëè÷åñòâî çàïàçäûâàíèé íå èçìåíÿåòñÿ, òàê æå êàê íå èçìåíÿþòñÿ è äàòû èç-
ëîìîâ). 

Äëÿ ðåêóðñèâíûõ ìîäåëåé íà ãðàôèêàõ ïî îñè àáñöèññ îòêëàäûâàþòñÿ
íîìåðà ïîñëåäîâàòåëüíûõ íàáëþäåíèé, íà÷èíàÿ ñ 01.1996 (òàê ÷òî 53-å íàá-
ëþäåíèå ñîîòâåòñòâóåò 05.2000, à 60-å ñîîòâåòñòâóåò 12.2000).
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Èííîâàöèîííûé âûáðîñ: Àääèòèâíûé âûáðîñ:

 TS èííîâàö. TS àääèòèâí. 
Root Mean Squared Error 12180.72 12989.34 
Mean Absolute Error 11051.46 12358.84 
Mean Absolute Percent Error 13.68804 14.98790 

 DS èííîâ. TS èííîâ. DS àääèòèâ. TS àääèòèâ. 
RMSE 8459.231 12180.72 9646.584 12989.34 
MAE 6809.506 11051.46 8902.694 12358.84 
MAPE 7.994012 13.68804 10.90060 14.98790 



Ðåêóðñèâíûå ìîäåëè ñ èííîâàöèîííûì âûáðîñîì
Ïðîãíîçû:

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè òî÷íîñòè ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì ñ èííî-
âàöèîííûì âûáðîñîì:

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà íàëîãîâûõ äîõîäîâ
ôåäåðàëüíîãî áþäæåòà äëÿ ìîäåëåé ñ èííîâàöèîííûì âûáðîñîì â îäíó òàá-
ëèöó.
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 Ðåêóðñèâíàÿ DS Ðåêóðñèâíàÿ TS 
Root Mean Squared Error 8656.144 9105.602 
Mean Absolute Error 7019.826 7385.307 
Mean Absolute Percent Error 8.095278 8.557180 



È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé ñ èííîâàöèîí-
íûì âûáðîñîì ëó÷øèìè ïî óêàçàííûì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíî-
çîâ îêàçûâàþòñÿ DS-ìîäåëè. Ñðåäè DS-ìîäåëåé ôèêñèðîâàííûå ìîäåëè
îêàçàëèñü ëó÷øå ðåêóðñèâíûõ. Îäíàêî ñðåäè TS-ìîäåëåé ðåêóðñèâíûå ìî-
äåëè îáåñïå÷èâàþò çíà÷èòåëüíîå óëó÷øåíèå êà÷åñòâà ïðîãíîçîâ. Íàèëó÷-
øåé ÿâëÿåòñÿ ôèêñèðîâàííàÿ DS-ìîäåëü.

Ðåêóðñèâíûå ìîäåëè ñ àääèòèâíûì âûáðîñîì
Ïðîãíîçû:

Îøèáêè ïðîãíîçîâ:
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 DS ðå-
êóðñ. 

TS ðå-
êóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 8656.144 9105.602 8459.231 12180.72 
Mean Absolute Error 7019.826 7385.307 6809.506 11051.46 
Mean Absolute Percent Error 8.095278 8.557180 7.994012 13.68804 
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Õàðàêòåðèñòèêè òî÷íîñòè ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì ñ àääè-
òèâíûì âûáðîñîì:

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà íàëîãîâûõ äîõîäîâ
ôåäåðàëüíîãî áþäæåòà äëÿ ìîäåëåé ñ àääèòèâíûì âûáðîñîì â îäíó òàáëè-
öó.

È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé ñ àääèòèâíûì
âûáðîñîì ëó÷øèìè ïî óêàçàííûì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíîçîâ
îêàçûâàþòñÿ DS-ìîäåëè. Ïðè ýòîì è ñðåäè TS-ìîäåëåé, è ñðåäè DS-ìîäåëåé
ëó÷øèìè îêàçàëèñü ðåêóðñèâíûå ìîäåëè. Íàèëó÷øåé ÿâëÿåòñÿ ðåêóðñèâíàÿ
DS-ìîäåëü.

Ïîäâåäåì èòîãè èññëåäîâàíèÿ ïðîãíîçîâ íà îäèí øàã âïåðåä äëÿ
íàëîãîâûõ äîõîäîâ ôåäåðàëüíîãî áþäæåòà. È ñðåäè ôèêñèðîâàííûõ, è
ñðåäè ðåêóðñèâíûõ ìîäåëåé äëÿ êàæäîãî èç äâóõ òèïîâ âûáðîñîâ (èííîâà-
öèîííûé èëè àääèòèâíûé) ëó÷øèìè ïî óêàçàííûì õàðàêòåðèñòèêàì òî÷-
íîñòè ïðîãíîçîâ îêàçûâàþòñÿ DS-ìîäåëè. Ïðè ýòîì ðåêóðñèâíûå ìîäåëè íå
îáÿçàòåëüíî äàþò ëó÷øèå ïðîãíîçû ïî ñðàâíåíèþ ñ ôèêñèðîâàííûìè ìîäå-
ëÿìè. Íàèëó÷øåé äëÿ èííîâàöèîííîãî âûáðîñà îêàçàëàñü ôèêñèðîâàííàÿ
DS-ìîäåëü, à íàèëó÷øåé äëÿ àääèòèâíîãî âûáðîñà îêàçàëàñü ðåêóðñèâíàÿ
DS-ìîäåëü.

Ïðè ïðîãíîçèðîâàíèè íàëîãîâûõ äîõîäîâ ôåäåðàëüíîãî áþäæåòà òàê-
æå îêàçàëîñü, ÷òî äàííûé âðåìåííîé ðÿä ëó÷øå ïðîãíîçèðîâàòü â ïðèðîñ-
òàõ. Êàê âèäíî èç äèíàìèêè, ðÿä èìååò çíà÷èòåëüíóþ ñåçîííóþ ñîñòàâëÿþ-
ùóþ ñî çíà÷èòåëüíûìè îòêëîíåíèÿìè â îòäåëüíûå ãîäû. Âîçìîæíî ïîýòî-
ìó ðåêóðñèâíûå ìîäåëè íå âñåãäà ëó÷øå ôèêñèðîâàííûõ, äàæå íåñìîòðÿ íà
íàëîãîâóþ ðåôîðìó, ïðîâîäèìóþ â ïîñëåäíèå ãîäû, êîòîðàÿ íå ìîãëà íå
ñêàçàòüñÿ íà âåëè÷èíå è äèíàìèêå íàëîãîâûõ ïîñòóïëåíèé â ôåäåðàëüíûé
áþäæåò ÐÔ. Áîëåå ïîäðîáíî èññëåäîâàíèå êà÷åñòâà ïðîãíîçèðîâàíèÿ íàëî-
ãîâûõ äîõîäîâ è ïîñòóïëåíèé îòäåëüíûõ íàëîãîâ ïðèâåäåíî â ãëàâå 5.
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 DS ðåêóðñ. TS ðåêóðñ. 
Root Mean Squared Error 9044.562 9495.680 
Mean Absolute Error 8003.194 8416.063 
Mean Absolute Percent Error 9.648978 10.166833 

 DS ðåêóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 
Root Mean Squared Error 9044.562 9495.680 9646.584 12989.34 
Mean Absolute Error 8003.194 8416.063 8902.694 12358.84 
Mean Absolute Percent Error 9.648978 10.166833 10.90060 14.98790 



2.4. Áåçðàáîòèöà
Äëÿ àíàëèçà âðåìåííîãî ðÿäà áåçðàáîòèöû áóäåì èñïîëüçîâàòü ïåðèîä

ñ 01.1994 ïî 04.1998, íà êîòîðîì ýòîò ðÿä â ðàáîòå [Ýêîíîìåòðè÷åñêèé àíà-
ëèç äèíàìè÷åñêèõ ðÿäîâ îñíîâíûõ ìàêðîýêîíîìè÷åñêèõ ïîêàçàòåëåé (2001)]
áûë îïðåäåëåí êàê ñòàöèîíàðíûé îòíîñèòåëüíî ëèíåéíîãî òðåíäà. Ãðàôèê
ðÿäà íà ýòîì èíòåðâàëå èìååò âèä:

Â êà÷åñòâå áàçîâîãî âîçüìåì çäåñü ïåðèîä ñ 01.1994 ïî 09.1997, òàê ÷òî
ïðîãíîçû áóäåì ïðîèçâîäèòü, êàê è äëÿ ïðåäûäóùèõ ðÿäîâ, íà ïîñëåäóþ-
ùèå ñåìü ìåñÿöåâ.

Ïîñòðîåíèå TS-ìîäåëè äàåò ñëåäóþùèå ðåçóëüòàòû:
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94:01 94:07 95:01 95:07 96:01 96:07 97:01 97:07 98:01

UNJOB

Dependent Variable: UNJOB 
Sample(adjusted): 1994:02 1997:09 

Included observations: 44 after adjusting endpoints 
Variable Coefficient Std. Error t-Statistic Prob.  
C 2.374932 0.537120 4.421607 0.0001 
T 0.029559 0.007321 4.037459 0.0002 
UNJOB( -1) 0.539134 0.108762 4.957033 0.0000 
R-squared 0.989811  Mean dependent var 6.572727 
Adjusted R-squared 0.989314  S.D. dependent var 0.848080 
S.E. of regression 0.087670  Akaike info criterion -1.964718 
Sum squared resid 0.315130  Schwarz criterion -1.843069 
Log likelihood 46.22381  F-statistic 1991.396 
Durbin-Watson stat 1.808843  Prob( F-statistic) 0.000000 



(Çäåñü ìîäåëü ñ âêëþ÷åíèåì â ïðàâóþ ÷àñòü òîëüêî çàïàçäûâàíèÿ íà
îäèí øàã óæå ïðîõîäèò âñå ñòàíäàðòíûå òåñòû.)

Ïðè ïîñòðîåíèè DS-ìîäåëè ïîëó÷àåì:

(Ýòà ìîäåëü òàêæå ïðîõîäèò âñå ñòàíäàðòíûå òåñòû.)
Ôèêñèðóÿ ýòè äâå ìîäåëè, ïîëó÷àåì ñëåäóþùèå ðåçóëüòàòû ïîñëåäîâà-

òåëüíîãî ïðîãíîçèðîâàíèÿ çíà÷åíèé ðÿäà íà îäèí øàã âïåðåä.

Îøèáêè ïðîãíîçîâ:
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Dependent Variable: D( UNJOB) 
Sample(adjusted): 1994:02 1997:09 

Included observations: 44 after adjusting endpoints 
Variable Coefficient Std. Error t-Statistic Prob. 

C 0.075000 0.015635 4.796958 0.0000 
R-squared 0.000000 Mean dependent var 0.075000 
Adjusted R-squared 0.000000 S.D. dependent var 0.103710 
S.E. of regression 0.103710 Akaike info criterion -1.671967 
Sum squared resid 0.462500 Schwarz criterion -1.631417 
Log likelihood 37.78327 Durbin-Watson stat 1.989189 

8.0

8.1

8.2

8.3

8.4

8.5

8.6

97:10 97:11 97:12 98:01 98:02 98:03 98:04

UNJOB FOREC_TS_FIX

8.0

8.1

8.2

8.3

8.4

8.5

8.6

97:10 97:11 97:12 98:01 98:02 98:03 98:04

UNJOB FOREC_DS_FIX

TS-ìîäåëü DS-ìîäåëü

-0.10

-0.05

0.00

0.05

0.10

0.15

97:10 97:11 97:12 98:01 98:02 98:03 98:04

DELTA_TS_FIX

-0.10

-0.05

0.00

0.05

0.10

0.15

97:10 97:11 97:12 98:01 98:02 98:03 98:04

DELTA_DS_FIX

TS-ìîäåëü DS-ìîäåëü



Õàðàêòåðèñòèêè ïðîãíîçîâ:

Çíà÷åíèÿ óêàçàííûõ òðåõ õàðàêòåðèñòèê äëÿ TS è DS-ìîäåëåé äîñòàòî÷-
íî áëèçêè. Íåêîòîðîå ïðåèìóùåñòâî èìååò TS-ìîäåëü.

Ïðèâåäåì òåïåðü ðåçóëüòàòû ïðîãíîçèðîâàíèÿ ïî ðåêóðñèâíûì TS- è
DS-ìîäåëÿì.

Îøèáêè ïðîãíîçîâ:
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 TS DS 
Root Mean Squared Error 0.068207 0.070076 
Mean Absolute Error 0.060048 0.060714 
Mean Absolute Percent Error 0.724306 0.734373 
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Õàðàêòåðèñòèêè îäíîøàãîâûõ ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì:

Äëÿ ðåêóðñèâíûõ TS- è DS-ìîäåëåé õàðàêòåðèñòèêè ïðîãíîçîâ îïÿòü
äîñòàòî÷íî áëèçêè, ïðåèìóùåñòâî òàêæå èìååò TS-ìîäåëü.

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà UNJOB â îäíó òàá-
ëèöó.

È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé íåñêîëüêî ëó÷-
øèìè îêàçûâàþòñÿ TS-ìîäåëè. Â öåëîì âñå ÷åòûðå ìîäåëè èìåþò î÷åíü
áëèçêèå ïîêàçàòåëè êà÷åñòâà ïðîãíîçîâ. Êàê âèäíî èç ãðàôèêà äèíàìèêè
áåçðàáîòèöû, ýòîò ïîêàçàòåëü èìååò äîñòàòî÷íî ñòàáèëüíóþ äèíàìèêó áåç
ðåçêèõ êîëåáàíèé ñ âûðàæåííûì ïîâûøàþùèìñÿ òðåíäîì. Ñòàòèñòèêà ïî
áåçðàáîòèöå â Ðîññèéñêîé Ôåäåðàöèè î÷åíü ñëàáî îòðàæàåò çàíÿòîñòü òðó-
äîâûõ ðåñóðñîâ, è ýòî îáúÿñíÿåòñÿ òåì, ÷òî äîâîëüíî áîëüøîå êîëè÷åñòâî
ðàáîòíèêîâ ôîðìàëüíî ÷èñëÿòñÿ íà ïðåäïðèÿòèÿõ, ðàáîòàÿ íåïîëíóþ íåäå-
ëþ èëè íåïîëíûé ðàáî÷èé äåíü (íåêîòîðûå ïðåäïðèÿòèÿ ôîðìàëüíî ôóíê-
öèîíèðóþò, ïðàêòè÷åñêè íå ðàáîòàÿ, è ò.ï.). Â öåëîì îôèöèàëüíàÿ ñòàòèñòè-
êà ïî áåçðàáîòèöå ÿâëÿåòñÿ äîñòàòî÷íî èíåðòíûì, ëåãêî ïðîãíîçèðóåìûì
ïîêàçàòåëåì, ÷òî è îáúÿñíÿåò ïîëó÷åííûå ïðè àíàëèçå ðåçóëüòàòû.

2.5. Èíäåêñ èíòåíñèâíîñòè 
ïðîìûøëåííîãî ïðîèçâîäñòâà

Ñëåäóÿ ðàáîòå [Ýêîíîìåòðè÷åñêèé àíàëèç äèíàìè÷åñêèõ ðÿäîâ îñíîâ-
íûõ ìàêðîýêîíîìè÷åñêèõ ïîêàçàòåëåé (2001)], âîçüìåì äëÿ ðàññìîòðåíèÿ
äîêðèçèñíûé ïåðèîä ñ 01.1994 ïî 08.1998, íà êîòîðîì ðÿä èíäåêñà èíòåí-
ñèâíîñòè ïðîìûøëåííîãî ïðîèçâîäñòâà (ñåçîííî ñãëàæåííûé) áûë êëàññè-
ôèöèðîâàí êàê DS-ðÿä.
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 DS ðåêóðñ. TS ðåêóðñ. 
Root Mean Squared Error 0.070806 0.067143 
Mean Absolute Error 0.061088 0.060246 
Mean Absolute Percent Error 0.738836 0.727211 

 DS ðåêóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 
Root Mean Squared Error 0.070806 0.067143 0.070076 0.068207 
Mean Absolute Error 0.061088 0.060246 0.060714 0.060048 
Mean Absolute Percent Error 0.738836 0.727211 0.734373 0.724306 



Ãðàôèê ðÿäà íà äàííîì èíòåðâàëå èìååò âèä:

Îöåíåííàÿ TS-ìîäåëü àâòîðåãðåññèè îòíîñèòåëüíî ëèíåéíîãî òðåíäà
èìååò âèä:

(Ïîðÿäîê ìîäåëè îïðåäåëÿåòñÿ êàê è ðàíåå).
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Dependent Variable: X 
Sample: 1994:01 1998:01 
Included observations: 49 

Variable Coefficient Std. Error t-Statistic Prob. 
C 0.420358 0.248287 1.693031 0.0984 
T -0.000355 0.001167 -0.304595 0.7623 
X( -1) 3.767049 0.140808 26.75316 0.0000 
X( -2) -6.570359 0.570864 -11.50950 0.0000 
X( -3) 6.635075 1.172242 5.660157 0.0000 
X( -4) -3.519549 1.589186 -2.214687 0.0327 
X( -5) -0.182805 1.533573 -0.119202 0.9057 
X( -6) 1.851247 1.054838 1.755005 0.0871 
X( -7) -1.373388 0.478584 -2.869689 0.0066 
X( -8) 0.382818 0.108436 3.530373 0.0011 
R-squared 0.999758 Mean dependent var 43.86466 
Adjusted R-squared 0.999702 S.D. dependent var 2.682861 
S.E. of regression 0.046324 Akaike info criterion -3.126391 
Sum squared resid 0.083692 Schwarz criterion -2.740305 
Log likelihood 86.59658 F-statistic 17884.22 
Durbin-Watson stat 1.874209 Prob( F-statistic) 0.000000 



Îöåíåííàÿ DS-ìîäåëü èìååò âèä:

Ôèêñèðóÿ ýòè äâå ìîäåëè, ïîëó÷àåì îäíîøàãîâûå ïðîãíîçû:

Îøèáêè ïðîãíîçîâ:
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Dependent Variable: D(X) 
Method: Least Squares 

Sample: 1994:01 1998:01 
Included observations: 49 

Variable Coefficient Std. Error t-Statistic Prob. 
C -0.014830 0.008756 -1.693669 0.0979 
D( X( -1)) 2.878065 0.142754 20.16106 0.0000 
D( X( -2)) -4.038304 0.454983 -8.875715 0.0000 
D( X( -3)) 3.221708 0.782165 4.118961 0.0002 
D( X( -4)) -1.089103 0.900020 -1.210088 0.2332 
D( X( -5)) -0.535873 0.723454 -0.740715 0.4631 
D( X( -6)) 0.817822 0.390195 2.095930 0.0423 
D( X( -7)) -0.327252 0.111240 -2.941861 0.0053 
R-squared 0.992350 Mean dependent var -0.220853 
Adjusted R-squared 0.991044 S.D. dependent var 0.522865 
S.E. of regression 0.049481 Akaike info criterion -3.026186 
Sum squared resid 0.100382 Schwarz criterion -2.717317 
Log likelihood 82.14155 F-statistic 759.8284 
Durbin-Watson stat 1.787437 Prob(F-statistic) 0.000000 
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Õàðàêòåðèñòèêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ôèêñèðîâàííûì ìîäåëÿì î÷åíü áëèçêè.
Ïðèâåäåì òåïåðü ðåçóëüòàòû ïðîãíîçèðîâàíèÿ ïî ðåêóðñèâíûì TS- è

DS-ìîäåëÿì.

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè îäíîøàãîâûõ ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì:

Ðåçóëüòàòû îêàçûâàþòñÿ âåñüìà áëèçêèìè.
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 TS DS 
Root Mean Squared Error 0.050764 0.048401 
Mean Absolute Error 0.039615 0.039698 
Mean Absolute Percent Error 0.098420 0.100229 
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 DS ðåêóðñ. TS ðåêóðñ. 
Root Mean Squared Error 0.049396 0.048034 
Mean Absolute Error 0.039283 0.039433 
Mean Absolute Percent Error 0.099288 0.098643 



Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà èíòåíñèâíîñòè ïðî-
ìûøëåííîãî ïðîèçâîäñòâà â îäíó òàáëèöó.

Íè îäíà èç ìîäåëåé íå èìååò îïðåäåëåííîãî ïðåèìóùåñòâà ïåðåä äðó-
ãèìè. Ýòî ñîãëàñóåòñÿ ñ òåì, ÷òî â êðàòêîñðî÷íîé ïåðñïåêòèâå (ñãëàæåííûé)
èíäåêñ ïðîìûøëåííîãî ïðîèçâîäñòâà èìååò äîñòàòî÷íî ïðåäñêàçóåìóþ äè-
íàìèêó è íå ñîäåðæèò ñåçîííûõ êîëåáàíèé, êîòîðûå ìîæíî áûëî áû ëåãêî
ó÷èòûâàòü â ýêîíîìåòðè÷åñêèõ ìîäåëÿõ âðåìåííûõ ðÿäîâ.

2.6. Èíäåêñ èíòåíñèâíîñòè ïðîèçâîäñòâà 
öâåòíûõ ìåòàëëîâ

Èíäåêñ èíòåíñèâíîñòè ïðîèçâîäñòâà öâåòíûõ ìåòàëëîâ áûë âûáðàí â
êà÷åñòâå ïðèìåðà äëÿ àíàëèçà èíäåêñà îòðàñëåâîãî ïðîìûøëåííîãî ïðîèç-
âîäñòâà. Íà âñåì âðåìåííîì èíòåðâàëå ðåãèñòðàöèè ýòîãî èíäåêñà ãðàôèêè
ïîâåäåíèÿ ñàìîãî èíäåêñà è åãî ñåçîííî ñêîððåêòèðîâàííîãî âàðèàíòà èìå-
þò ñëåäóþùèé âèä:
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 DS ðåêóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 
Root Mean Squared Error 0.049396 0.048034 0.048401 0.050764 
Mean Absolute Error 0.039283 0.039433 0.039698 0.039615 
Mean Absolute Percent Error 0.099288 0.098643 0.100229 0.098420 
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Çäåñü ìû âûäåëèì äëÿ ðàññìîòðåíèÿ ïåðèîä ñ 01.1994 äî 02.2001. Ïðè
ýòîì ìû èçáåãàåì ïðîáëåì ñ èäåíòèôèêàöèåé ìîìåíòà èçëîìà ðÿäà è âìåñ-
òî ýòîãî ïðîàíàëèçèðóåì êàê ñàì ðÿä, òàê è åãî ñåçîííî ñêîððåêòèðîâàííûé
âàðèàíò. Êàê è ïðè èññëåäîâàíèè ïðåäûäóùèõ ðÿäîâ, áóäåì ïîëó÷àòü îäíî-
øàãîâûå ïðîãíîçû íà îäèí øàã âïåðåä äëÿ ñåìè áóäóùèõ ìîìåíòîâ âðåìå-
íè. Ïîýòîìó ïåðâîíà÷àëüíî ïîñòðîèì àâòîðåãðåññèîííûå ìîäåëè íà âðå-
ìåííîì èíòåðâàëå ñ 01.1994 äî 07.2000.

Íåñêîððåêòèðîâàííûé ðÿä
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Îöåíèâàíèå ìîäåëè ñ äåòåðìèíèðîâàííûì ëèíåéíûì òðåíäîì äàåò
ñëåäóþùèé ðåçóëüòàò:

Ïðè îöåíèâàíèè ìîäåëè â ðàçíîñòÿõ ïîëó÷àåì:
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Dependent Variable: X_NSA 
Method: Least Squares 

Sample: 1994:01 2000:07 
Included observations: 79 

Variable Coefficient Std. Error t-Statistic Prob. 
C 36.56804 15.62891 2.339770 0.0224 

@TREND( 1993:12) 0.161451 0.067919 2.377117 0.0204 
X_NSA( -1) 0.425699 0.117298 3.629225 0.0006 
X_NSA( -2) 0.003631 0.119202 0.030463 0.9758 
X_NSA( -3) 0.140500 0.115874 1.212525 0.2298 
X_NSA( -4) 0.021980 0.116278 0.189029 0.8507 
X_NSA( -5) 0.045544 0.115937 0.392835 0.6957 
X_NSA( -6) -0.164483 0.117617 -1.398463 0.1668 
X_NSA( -7) 0.238075 0.116501 2.043543 0.0451 
X_NSA( -8) -0.097152 0.113795 -0.853743 0.3964 
X_NSA( -9) -0.059488 0.110920 -0.536313 0.5936 
X_NSA( -10) -0.019746 0.110063 -0.179406 0.8582 
X_NSA( -11) -0.105656 0.106267 -0.994247 0.3238 
X_NSA( -12) 0.370108 0.107821 3.432623 0.0011 
X_NSA( -13) -0.317331 0.107602 -2.949130 0.0044 
R-squared 0.911626 Mean dependent var 83.17016 
Adjusted R-squared 0.892295 S.D. dependent var 8.083686 
S.E. of regression 2.652942 Akaike info criterion 4.958398 
Sum squared resid 450.4385 Schwarz criterion 5.408293 
Log likelihood -180.8567 F-statistic 47.15707 
Durbin-Watson stat 2.053387 Prob(F-statistic) 0.000000 

Dependent Variable: D(X_NSA) 
Sample: 1994:01 2000:07 
Included observations: 79 

Variable Coefficient Std. Error t-Statistic Prob. 
C 0.970883 0.408373 2.377441 0.0203 

X_NSA_DIF( -1) -0.508794 0.116762 -4.357545 0.0000 
X_NSA_DIF( -2) -0.445117 0.130860 -3.401483 0.0011 
X_NSA_DIF( -3) -0.241818 0.136280 -1.774416 0.0806 
X_NSA_DIF( -4) -0.177286 0.136449 -1.299288 0.1984 
X_NSA_DIF( -5) -0.095401 0.134297 -0.710377 0.4800 
X_NSA_DIF( -6) -0.249181 0.132493 -1.880719 0.0644 
X_NSA_DIF( -7) 0.031485 0.133050 0.236637 0.8137 
X_NSA_DIF( -8) -0.062970 0.128450 -0.490228 0.6256 
X_NSA_DIF( -9) -0.095828 0.125037 -0.766397 0.4462 
X_NSA_DIF( -10) -0.098018 0.122619 -0.799373 0.4269 
X_NSA_DIF( -11) -0.166679 0.116017 -1.436675 0.1555 
X_NSA_DIF( -12) 0.259810 0.103544 2.509188 0.0146 
R-squared 0.607039 Mean dependent var 0.352056 
Adjusted R-squared 0.535592 S.D. dependent var 3.999653 
S.E. of regression 2.725664 Akaike info criterion 4.992622 
Sum squared resid 490.3302 Schwarz criterion 5.382531 
Log likelihood -184.2086 F-statistic 8.496303 
Durbin-Watson stat 1.999610 Prob(F-statistic) 0.000000 



Ôèêñèðóÿ ýòè äâå ìîäåëè, ïîëó÷àåì îäíîøàãîâûå ïðîãíîçû:

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ôèêñèðîâàííûì ìîäåëÿì î÷åíü áëèçêè.
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TS-ìîäåëü DS-ìîäåëü

 TS DS 
Root Mean Squared Error 2.709401 2.850249 
Mean Absolute Error 2.169326 2.082808 
Mean Absolute Percent Error 2.241112 2.171102 



Ïðèâåäåì òåïåðü ðåçóëüòàòû ïðîãíîçèðîâàíèÿ ïî ðåêóðñèâíûì TS- è
DS-ìîäåëÿì.

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè îäíîøàãîâûõ ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì:
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 DS ðåêóðñ. TS ðåêóðñ. 
Root Mean 
Squared Error 2.883328 2.835979 

Mean Absolute 
Error 2.091729 2.187653 

Mean Absolute 
Percent Error 2.181366 2.269576 

 



Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà ZVETMET_NSA â
îäíó òàáëèöó.

È ñðåäè TS-, è ñðåäè DS-ìîäåëåé ëó÷øèå õàðàêòåðèñòèêè èìåþò ïðîã-
íîçû ïî ôèêñèðîâàííûì ìîäåëÿì. Ïðîãíîç ïî ôèêñèðîâàííîé TS-ìîäåëè
íåñêîëüêî ëó÷øå ïðîãíîçà ïî ôèêñèðîâàííîé DS-ìîäåëè ñ òî÷êè çðåíèÿ
RMSE, íî íåñêîëüêî õóæå ïîñëåäíåãî ñ òî÷êè çðåíèÿ äâóõ äðóãèõ õàðàêòå-
ðèñòèê. Â öåëîì âñå ÷åòûðå ïðîãíîçà èìåþò âåñüìà áëèçêèå õàðàêòåðèñòè-
êè.

Ñåçîííî ñêîððåêòèðîâàííûé ðÿä
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 DS ðåêóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 
Root Mean 
Squared Error 2.883328 2.835979 2.850249 2.709401 

Mean Absolute 
Error 2.091729 2.187653 2.082808 2.169326 

Mean Absolute 
Percent Error 2.181366 2.269576 2.171102 2.241112 
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Îöåíèâàíèå ìîäåëè ñ äåòåðìèíèðîâàííûì ëèíåéíûì òðåíäîì äàåò
ñëåäóþùèé ðåçóëüòàò:

Ïðè îöåíèâàíèè ìîäåëè â ðàçíîñòÿõ ïîëó÷àåì:

90

Dependent Variable: X_SA 
Sample: 1994:01 2000:07 
Included observations: 79 

Variable Coefficient Std. Error t-Statistic Prob. 
C 1.889047 0.548959 3.441145 0.0010 
@TREND( 1993:12) 0.008485 0.002484 3.415543 0.0011 
X_SA( -1) 3.631262 0.096718 37.54472 0.0000 
X_SA( -2) -6.360191 0.332250 -19.14280 0.0000 
X_SA( -3) 6.989368 0.547534 12.76517 0.0000 
X_SA( -4) -5.121163 0.541297 -9.460907 0.0000 
X_SA( -5) 2.396030 0.320370 7.478938 0.0000 
X_SA( -6) -0.562043 0.090761 -6.192587 0.0000 
R-squared 0.999833 Mean dependent var 83.16323 
Adjusted R-squared 0.999817 S.D. dependent var 7.582406 
S.E. of regression 0.102643 Akaike info criterion -1.619359 
Sum squared resid 0.748025 Schwarz criterion -1.379414 
Log likelihood 71.96466 F-statistic 60796.79 
Durbin-Watson stat 1.901030 Prob(F-statistic) 0.000000 

Dependent Variable: D( X_SA) 
Sample: 1994:01 2000:07 
Included observations: 79 

Variable Coefficient Std. Error t-Statistic Prob. 
C 0.031516 0.016425 1.918845 0.0589 
X_SA_DIF( -1) 2.714390 0.099284 27.33957 0.0000 
X_SA_DIF( -2) -3.824217 0.252220 -15.16224 0.0000 
X_SA_DIF( -3) 3.322160 0.330006 10.06696 0.0000 
X_SA_DIF( -4) -1.812055 0.245999 -7.366110 0.0000 
X_SA_DIF( -5) 0.513092 0.093295 5.499652 0.0000 
R-squared 0.971546 Mean dependent var 0.331900 
Adjusted R-squared 0.969598 S.D. dependent var 0.626785 
S.E. of regression 0.109288 Akaike info criterion -1.516751 
Sum squared resid 0.871901 Schwarz criterion -1.336793 
Log likelihood 65.91168 F-statistic 498.5175 
Durbin-Watson stat 1.791566 Prob (F-statistic) 0.000000 

 



Ôèêñèðóÿ ýòè äâå ìîäåëè, ïîëó÷àåì îäíîøàãîâûå ïðîãíîçû:

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ:

Çäåñü DS-ìîäåëü îêàçàëàñü ëó÷øåé ïî âñåì òðåì ïîêàçàòåëÿì. Îòìåòèì
êðàéíå ìàëûå ïî ñðàâíåíèþ ñ ìîäåëüþ áåç ñåçîííîé êîððåêöèè çíà÷åíèÿ
MAPE, ÷òî, êîíå÷íî, îáúÿñíÿåòñÿ ãëàäêîñòüþ òðàåêòîðèé ñåçîííî ñêîððåê-
òèðîâàííîãî ðÿäà è ñàìîé ìåòîäèêîé ïîñòðîåíèÿ ñåçîííî ñêîððåêòèðîâàí-
íîãî ðÿäà, ïðèíèìàþùåé âî âíèìàíèå áóäóùèå çíà÷åíèÿ «ñûðîãî» ðÿäà.
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TS-ìîäåëü DS-ìîäåëü

 DS ôèêñ. TS ôèêñ. 
Root Mean Squared Error 0.084411 0.126271 
Mean Absolute Error 0.063081 0.099413 
Mean Absolute Percent Error 0.063052 0.099430 



Ïðèâåäåì òåïåðü ðåçóëüòàòû ïðîãíîçèðîâàíèÿ ïî ðåêóðñèâíûì TS- è
DS-ìîäåëÿì.

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè îäíîøàãîâûõ ïðîãíîçîâ ïî ðåêóðñèâíûì ìîäåëÿì:
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 DS ðåêóðñ. TS ðåêóðñ. 
Root Mean 
Squared Error 0.090938 0.105791 

Mean Absolute 
Error 0.066958 0.080089 

Mean Absolute 
Percent Error 0.066982 0.080246 

 



Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû â îòíîøåíèè ðÿäà ZVETMET_SA â îä-
íó òàáëèöó.

È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé ëó÷øèìè ÿâëÿ-
þòñÿ DS-ìîäåëè. Ñðåäè ýòèõ äâóõ DS-ìîäåëåé íåñêîëüêî ëó÷øåé îêàçàëàñü
ôèêñèðîâàííàÿ ìîäåëü, õîòÿ ðàçëè÷èå ìåæäó õàðàêòåðèñòèêàìè ïðîãíîçîâ
î÷åíü ìàëî.

2.7. Ïðåäïî÷òèòåëüíîñòü ìîäåëè íà âðåìåííîì 
èíòåðâàëå îöåíèâàíèÿ è êà÷åñòâî ïðîãíîçîâ

Ñäåëàåì íåñêîëüêî çàìå÷àíèé îòíîñèòåëüíî ñâÿçè ìåæäó ïðåäïî÷òè-
òåëüíîñòüþ ìîäåëè íà âðåìåííîì èíòåðâàëå îöåíèâàíèÿ è êà÷åñòâîì ïîñëå-
äîâàòåëüíîñòè îäíîøàãîâûõ ïðîãíîçîâ çà ïðåäåëàìè ýòîãî ïåðèîäà.

Çàìå÷àíèå 1

Ïðè ñðàâíåíèè TS- è DS-ìîäåëåé ìû, êàê è àâòîðû ðàáîò, êîòîðûå áû-
ëè óïîìÿíóòû â ãëàâå 1, íå çàíèìàëèñü óòî÷íåíèåì ñïåöèôèêàöèè ýòèõ ìî-
äåëåé â íàïðàâëåíèè èñêëþ÷åíèÿ èç íèõ ïåðåìåííûõ ñî ñòàòèñòè÷åñêè íå
çíà÷èìûìè êîýôôèöèåíòàìè. È ýòî èìååò íåêîòîðóþ àðãóìåíòàöèþ. Ïîñ-
êîëüêó ìû àíàëèçèðóåì êà÷åñòâî ïðîãíîçîâ íà îäèí øàã âïåðåä, ïîëíàÿ ìî-
äåëü, îáëàäàÿ íàèìåíüøåé îñòàòî÷íîé ñóììîé êâàäðàòîâ ïî ñðàâíåíèþ ñ ðå-
äóöèðîâàííûìè ìîäåëÿìè, ïîëó÷åííûìè íà åå îñíîâå, èìååò íàèëó÷øèå
ïîêàçàòåëè êà÷åñòâà îäíîøàãîâûõ ïðîãíîçîâ â ïðåäåëàõ ïåðèîäà, íà êîòî-
ðîì ýòà ìîäåëü îöåíèâàëàñü, ïî êðàéíåé ìåðå, â îòíîøåíèè RMSE. 

Âìåñòå ñ òåì óêàçàííîå ïðåèìóùåñòâî ïîëíîé ìîäåëè íèêàê íå ãàðàí-
òèðóåò òîãî, ÷òî ïîëíàÿ ìîäåëü îáÿçàòåëüíî äàñò ëó÷øåå êà÷åñòâî îäíîøà-
ãîâûõ ïðîãíîçîâ ïðè âûõîäå çà ïðåäåëû èíòåðâàëà, íà êîòîðîì ìîäåëü îöå-
íèâàëàñü. Ïîêàæåì ýòî íà ïðèìåðå.

Ïðè àíàëèçå îäíîøàãîâûõ ïðîãíîçîâ äëÿ ðÿäà Ì1 ïî DS-ìîäåëè ñ àä-
äèòèâíûì âûáðîñîì, äàòèðîâàííûì 02.1999, ìû ïîëó÷èëè äëÿ èñïîëüçî-
âàííîé òàì ôèêñèðîâàííîé DS-ìîäåëè ñëåäóþùèå ïîêàçàòåëè êà÷åñòâà îä-
íîøàãîâûõ ïðîãíîçîâ, ñîîòâåòñòâóþùèõ ïåðèîäó ñ 08.2000 ïî 02.2001. 

RMSE=30788.31, MAE=25004.23, MAPE=3.119278.
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 DS ðå-
êóðñ. 

TS ðå-
êóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 0.090938 0.105791 0.084411 0.126271 
Mean Absolute Error 0.066958 0.080089 0.063081 0.099413 
Mean Absolute Percent Error 0.066982 0.080246 0.063052 0.099430 



Â òî æå âðåìÿ, åñëè èñêëþ÷èòü èç ýòîé ìîäåëè ñîñòàâëÿþùèå
AR( 2),�,AR( 7), òî ïîêàçàòåëè êà÷åñòâà ïîëó÷àåìîé ïðè ýòîì ðåäóöèðî-
âàííîé ìîäåëè ðàâíû, ñîîòâåòñòâåííî,

RMSE=30337.52, MAE=24768.65, MAPE=3.090592.
Òàêèì îáðàçîì, ïîêàçàòåëè êà÷åñòâà ðåäóöèðîâàííîé ìîäåëè îêàçûâà-

þòñÿ ëó÷øèìè ïî ñðàâíåíèþ ñ àíàëîãè÷íûìè ïîêàçàòåëÿìè äëÿ ïîëíîé ìî-
äåëè.

Çàìå÷àíèå 2

Óêàçàííàÿ â ïðåäûäóùåì çàìå÷àíèè ðåäóöèðîâàííàÿ ìîäåëü îäíîâðå-
ìåííî îêàçûâàåòñÿ ëó÷øå ïîëíîé ìîäåëè è ïî èíôîðìàöèîííîìó êðèòåðèþ
Øâàðöà: äëÿ íåå çíà÷åíèå ýòîãî êðèòåðèÿ ðàâíî SIC=21.923, òîãäà êàê äëÿ
ïîëíîé ìîäåëè SIC=22.354. Îäíàêî íà îñíîâàíèè ýòîãî âñå æå íåëüçÿ äåëàòü
âûâîäû îá îáÿçàòåëüíîé ïðåäïî÷òèòåëüíîñòè äëÿ ïðîãíîçèðîâàíèÿ ìîäåëåé
ñ ìåíüøèìè çíà÷åíèÿìè SIC.

Åñëè èç òîé æå ïîëíîé ìîäåëè èñêëþ÷èòü òîëüêî ñîñòàâëÿþùóþ AR( 7),
òî ïîëó÷èì ñëåäóþùèå ïîêàçàòåëè êà÷åñòâà ïðîãíîçîâ íà îäèí øàã âïåðåä
ïî òàêèì îáðàçîì ðåäóöèðîâàííîé ìîäåëè:

RMSE=30897.48, MAE=25365.34, MAPE=3.168368.
Âñå òðè ïîêàçàòåëÿ ó ðåäóöèðîâàííîé ìîäåëè õóæå, ÷åì ó ïîëíîé, õîòÿ

äëÿ ðåäóöèðîâàííîé ìîäåëè çíà÷åíèå SIC=22.277 ìåíüøå, ÷åì äëÿ ïîëíîé
ìîäåëè (22.354).

Â êà÷åñòâå âàðèàíòà DS-ìîäåëè äëÿ ðÿäà Ì1, ñîäåðæàùåãî â êà÷åñòâå îáú-
ÿñíÿþùèõ ñîâåðøåííî äðóãèå ïåðåìåííûå, ðàññìîòðèì îöåíåííóþ ìîäåëü.
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Dependent Variable: D( X) 
Method: Least Squares 

Sample(adjusted): 1995:07 2000:07 
Included observations: 61 after adjusting endpoints 

Convergence achieved after 5 iterations 
Backcast: 1994:10 1995:06 

Variable Coefficient Std. Error t-Statistic Prob. 
C 4048.204 1086.735 3.725107 0.0005 
@SEAS( 12) 26585.19 4198.554 6.331988 0.0000 
@SEAS( 1) -21519.15 4231.340 -5.085658 0.0000 
T3 1037.048 130.7445 7.931870 0.0000 
MA( 9) -0.417871 0.124729 -3.350225 0.0015 
R-squared 0.713867 Mean dependent var 9607.820 
Adjusted R-squared 0.693429 S.D. dependent var 15969.54 
S.E. of regression 8842.148 Akaike info criterion 21.09086 
Sum squared resid 4.38E+09 Schwarz criterion 21.26388 
Log likelihood -638.2712 F-statistic 34.92834 
Durbin-Watson stat 2.070271 Prob (F-statistic) 0.000000 



Çäåñü @SEAS(1), @SEAS(12) � ñåçîííûå DUMMY, à Ò3 � ïåðåìåííàÿ,
ðàâíàÿ 0 íà âðåìåííîì èíòåðâàëå äî 07.1998 âêëþ÷èòåëüíî è ðàâíàÿ t-42,
íà÷èíàÿ ñ 08.1998 (43-å íàáëþäåíèå).

Ñðàâíèì ïðèâåäåííûå ðåçóëüòàòû äëÿ ýòîé ìîäåëè ñ ðåçóëüòàòàìè, ïî-
ëó÷åííûìè ïðè îöåíèâàíèè ôèêñèðîâàííîé DS-ìîäåëè äëÿ Ì1 ñ àääèòèâ-
íûì âûáðîñîì, ðàññìîòðåííîé â ðàçäåëå 2.1.1, à èìåííî:

Îöåíåííàÿ àëüòåðíàòèâíàÿ ìîäåëü èìååò ëó÷øèå ïîêàçàòåëè (R2, AIC,
SIC). Ñðàâíèì õàðàêòåðèñòèêè êà÷åñòâà ïîñëåäîâàòåëüíîñòè îäíîøàãîâûõ
ïðîãíîçîâ íà âðåìåííîì èíòåðâàëå 08.2000�02.2001, ïîëó÷àåìûå ïî ýòèì
äâóì ìîäåëÿì.

Àëüòåðíàòèâíàÿ ìîäåëü äàåò õóäøèå ïðîãíîçû ïî âñåì òðåì õàðàêòå-
ðèñòèêàì.

Çàìå÷àíèå 3

Èç ïðåäûäóùèõ äâóõ çàìå÷àíèé ñëåäóåò, ÷òî íè âûáîð ïî èíôîðìàöè-
îííîìó êðèòåðèþ Øâàðöà, íè âûáîð ïî êîýôôèöèåíòó äåòåðìèíàöèè R2 íå
ãàðàíòèðóþò òîãî, ÷òî â ðàìêàõ DS- èëè ÒS-ìîäåëåé âûáðàííàÿ ïî ýòèì êðè-
òåðèÿì èç íåñêîëüêèõ âàðèàíòîâ ìîäåëü îáÿçàòåëüíî äàñò ëó÷øèå ðåçóëüòà-
òû ïðîãíîçîâ çà ïðåäåëàìè èíòåðâàëà, ïî êîòîðîìó ýòè ìîäåëè îöåíèâà-
ëèñü. 

Ñ ýòîé òî÷êè çðåíèÿ âûáîð äëÿ ñðàâíåíèÿ êà÷åñòâà ïðîãíîçîâ èìåííî
«ïîëíûõ» TS- è DS-ìîäåëåé îïðàâäàí ëèøü ñ òî÷êè çðåíèÿ îïðåäåëåííîñòè
âûáîðà ìîäåëè. 
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R-squared 0.667957  Mean dependent var 10454.73 
Adjusted R-squared 0.544627  S.D. dependent var 17387.54 
S.E. of regression 11733.35  Akaike info criterion 21.81321 
Sum squared resid 4.82E+09  Schwarz criterion 22.35373 
Log likelihood -520.4237  F-statistic 5.416000 
Durbin-Watson stat 1.837172  Prob(F-statistic) 0.000032 

 DS àëüòåðíàò. DS àääèòèâí. 
Root Mean Squared Error 37314.6 30788.31 
Mean Absolute Error 26437.34 25004.23 
Mean Absolute Percent Error 3.270095 3.119278 



2.8. Ñðàâíåíèå ïðîãíîçîâ, ïîëó÷åííûõ 
ïî âûáðàííûì ìîäåëÿì, ñ «íàèâíûìè» ïðîãíîçàìè

Â ðàçäåëàõ 2.1�2.6 ìû ïðîâåëè ñðàâíåíèå ïðîãíîçîâ äëÿ ñîîòâåòñòâóþ-
ùèõ âðåìåííûõ ðÿäîâ ïî ôèêñèðîâàííûì è ðåêóðñèâíûì ìîäåëÿì â óðîâ-
íÿõ è â ðàçíîñòÿõ.

Ïðè ýòîì äëÿ íàèëó÷øèõ ñðåäè ðàññìîòðåííûõ ïî êàæäîìó ðÿäó àëü-
òåðíàòèâíûõ âàðèàíòîâ áûëè ïîëó÷åíû ñëåäóþùèå ñðåäíèå ïðîöåíòíûå
îøèáêè (MAPE):

Åñëè ôîðìàëüíî óïîðÿäî÷èòü ñïèñîê ýòèõ ðÿäîâ ïî âåëè÷èíå MAPE, òî
íàèõóäøèé ïðîãíîç ïîëó÷åí äëÿ ðÿäà «Ýêñïîðò», à íàèëó÷øèé � äëÿ ðÿäà
«Èíäåêñ èíòåíñèâíîñòè ïðîèçâîäñòâà öâåòíûõ ìåòàëëîâ (SA)». 

Âñïîìíèì, îäíàêî, îáùèé õàðàêòåð ïîâåäåíèÿ äàííûõ ðÿäîâ íà ðàñ-
ñìîòðåííûõ âðåìåííûõ èíòåðâàëàõ:
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Ðÿä MAPE 
M1 3.119 
M0 3.748 
M2 2.814 
Ýêñïîðò 7.363 
Áåçðàáîòèöà 0.724 
Èíäåêñ èíòåíñèâíîñòè ïðîìûøëåííîãî ïðîèçâîäñòâà 0.098 
Èíäåêñ èíòåíñèâíîñòè ïðîèçâîäñòâà öâåòíûõ ìåòàëëîâ (NSA) 2.171 
Èíäåêñ èíòåíñèâíîñòè ïðîèçâîäñòâà öâåòíûõ ìåòàëëîâ (SA) 0.063 
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Âñå ýòè ðÿäû, çà èñêëþ÷åíèåì ðÿäà «Ýêñïîðò», èìåþò íà ðàññìîò-
ðåííûõ âðåìåííûõ èíòåðâàëàõ âûðàæåííûé ëèíåéíûé òðåíä. Ïîýòîìó
ïðåäñòàâëÿåòñÿ åñòåñòâåííûì ñðàâíèòü ðåçóëüòàòû ïðîãíîçèðîâàíèÿ ïî
âûáðàííûì âûøå ìîäåëÿì, äëÿ êîòîðûõ ïðèâåäåíû ñîîòâåòñòâóþùèå çíà-
÷åíèÿ MAPE, ñ ðåçóëüòàòàìè «íàèâíûõ» ïðîãíîçîâ, ñòðîÿùèõñÿ ïî ëèíåé-
íîìó òðåíäó, âûäåëåííîìó èç äàííûõ íà âðåìåííîì ïåðèîäå îöåíèâàíèÿ
èëè íà ÷àñòè ýòîãî ïåðèîäà (åñëè çà âåñü ïåðèîä îöåíèâàíèÿ ïðîèñõîäèò çà-
ìåòíîå èçìåíåíèå íàêëîíà òðåíäà � ñì. äåíåæíûå ðÿäû).

Äëÿ ðÿäîâ ñ èçëîìîì äåòåðìèíèðîâàííîãî òðåíäà èñïîëüçóåì äëÿ âû-
äåëåíèÿ ëèíåéíîãî òðåíäà èíòåðâàëû âðåìåíè, ñëåäóþùèå çà ìîìåíòîì èç-
ëîìà, óêàçàííûì ïðîöåäóðîé Ïåððîíà â ìîäåëè ñ àääèòèâíûì âûáðîñîì.

Ïðèâåäåì ðåçóëüòàòû âûäåëåíèÿ ëèíåéíîãî òðåíäà ïî êàæäîìó èç ïå-
ðå÷èñëåííûõ ðÿäîâ, ïîëó÷àåìûå ýêñòðàïîëÿöèåé ïî ìîäåëÿì ëèíåéíîãî
òðåíäà ïðîãíîçû è õàðàêòåðèñòèêè ñîîòâåòñòâóþùèõ ïîñëåäîâàòåëüíîñòåé
îäíîøàãîâûõ ïðîãíîçîâ.
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Äëÿ óäîáñòâà çíà÷åíèÿ MAPE äëÿ êàæäîãî ðÿäà, ïîëó÷åííûå ïî ìîäå-
ëè ëèíåéíîãî òðåíäà è ïî ðàíåå ïîäîáðàííîé ìîäåëè, ñâåäåì â îäíó òàáëè-
öó.

Èç ýòîé òàáëèöû âèäíî, ÷òî äëÿ äåíåæíûõ ðÿäîâ ñðåäíÿÿ ïðîöåíòíàÿ
îøèáêà ïðîãíîçà ïî ðàíåå ïîäîáðàííîé ìîäåëè â äâà ñ ëèøíèì ðàçà ìåíü-
øå îøèáêè ïðîãíîçà ïî îöåíåííîìó ëèíåéíîìó òðåíäó. Äëÿ ýêñïîðòà ïåð-
âàÿ îøèáêà ìåíüøå â 2,7 ðàçà, à ïî èíäåêñó ïðîèçâîäñòâà öâåòíûõ ìåòàëëîâ
(NSA) � ïðèìåðíî â 1,5 ðàçà.

Äëÿ ñåçîííî ñêîððåêòèðîâàííûõ ðÿäîâ � èíäåêñà èíòåíñèâíîñòè ïðî-
ìûøëåííîãî ïðîèçâîäñòâà è èíäåêñà èíòåíñèâíîñòè ïðîèçâîäñòâà öâåòíûõ
ìåòàëëîâ � íàáëþäàåòñÿ íàèáîëåå ñóùåñòâåííîå ñíèæåíèå îøèáêè ïðîãíî-
çîâ ïî ñðàâíåíèþ ñ ïðîãíîçîì ïî ëèíåéíîìó òðåíäó: â 25,2 è 42,8 ðàçà ñî-
îòâåòñòâåííî.

Íàêîíåö, äëÿ ðÿäà, îïèñûâàþùåãî äèíàìèêó áåçðàáîòèöû, ïðîãíîç ïî
îöåíåííîìó ëèíåéíîìó òðåíäó îêàçàëñÿ äàæå ëó÷øå, ÷åì ïî ïîäîáðàííîé
ðàíåå TS-ìîäåëè:
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Ðÿä MAPE 
Selected model 

MAPE 
Linear model 

M1 3.119 7.770 
M0 3.748 8.550 
M2 2.814 5.912 
Ýêñïîðò 7.363 20.166 
Áåçðàáîòèöà 0.724 0.704 
Èíäåêñ èíòåíñèâíîñòè 
Ïðîìûøëåííîãî ïðîèçâîäñòâà 0.098 2.471 

Èíäåêñ èíòåíñèâíîñòè 
Ïðîèçâîäñòâà öâåòíûõ 
 Ìåòàëëîâ (NSA) 

2.171 3.364 

Èíäåêñ èíòåíñèâíîñòè 
Ïðîèçâîäñòâà öâåòíûõ  
Ìåòàëëîâ (SA) 

0.063 2.694 

Ðÿä Ïåðèîä 
îöåíèâàíèÿ 

Ïåðèîä 
ïðîãíîçèðîâàíèÿ MAPE 

M1 03.1993-07.2000 08.2000-02.2001 7.770 
M0 03.1993-07.2000 08.2000-02.2001 8.550 
M2 03.1993-07.2000 08.2000-02.2001 5.912 
Ýêñïîðò 01.1994-04.2000 05.2000-12.2000 20.166 
Áåçðàáîòèöà 01.1994-09.1997 10.1997-04.1998 0.704 
Èíòïðîì 01.1994-01.1998 02.1998-08.1998 2.471 
Öâåòìåò (NSA) 01.1994-07.2000 08.2000-02.2001 3.364 
Öâåòìåò (SA) 01.1994-07.2000 08.2000-02.2001 2.694 



Xt=2.375+0.0296*t+0.539*Xt-1.
È ýòî íåñìîòðÿ íà òî, ÷òî íà âðåìåííîì èíòåðâàëå îöåíèâàíèÿ äëÿ ïîñ-

ëåäíåé ìîäåëè R2
adj= 0.989, AIC= �1.96 è SIC= �1.84, òîãäà êàê äëÿ îöåíåí-

íîé ìîäåëè ëèíåéíîãî òðåíäà R2
adj= 0.981, AIC= �1.31 è SIC= �1.23, ò.å. íà

âðåìåííîì èíòåðâàëå îöåíèâàíèÿ ìîäåëü ëèíåéíîãî òðåíäà õóæå ïî âñåì
ïîêàçàòåëÿì. Ýòî åùå ðàç ïîäòâåðæäàåò ïîëîæåíèå, êîòîðîå áûëî ñôîðìó-
ëèðîâàíî ðàíåå â çàìå÷àíèè 3 ðàçäåëà 2.7.
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