
Ãëàâà 3. Âëèÿíèå íà ñðàâíèòåëüíîå 
êà÷åñòâî ïîñëåäîâàòåëüíîñòåé 
ïðîãíîçîâ äëèíû èíòåðâàëà, 
íà êîòîðîì ýòî ñðàâíåíèå ïðîèçâîäèòñÿ

Äàííàÿ ãëàâà ïî ñâîåé ñòðóêòóðå â çíà÷èòåëüíîé ñòåïåíè ïîâòîðÿåò
ïðåäûäóùóþ; ñóùåñòâåííûì îòëè÷èåì ÿâëÿåòñÿ òî, ÷òî òå æå ñàìûå ìåòî-
äû, êîòîðûå áûëè èñïîëüçîâàíû äëÿ ïðîãíîçèðîâàíèÿ âûøå, ïðèìåíÿþòñÿ
äëÿ ïðîâåðêè êà÷åñòâà ïðîãíîçèðîâàíèÿ íà áîëåå äëèòåëüíûé èíòåðâàë
(12�15 ìåñÿöåâ). Ýòî íåîáõîäèìî äëÿ òîãî, ÷òîáû ïîíÿòü, ñîõðàíÿþòñÿ ëè
îòìå÷åííûå âûøå òåíäåíöèè (â îòíîøåíèè ñðàâíèòåëüíîãî êà÷åñòâà ïðîã-
íîçîâ ïî àëüòåðíàòèâíûì ìîäåëÿì) ïðè ðàñøèðåíèè èíòåðâàëà, äëÿ êîòîðî-
ãî ñòðîèòñÿ ïîñëåäîâàòåëüíîñòü îäíîøàãîâûõ ïðîãíîçîâ.

3.1. Äåíåæíûå ðÿäû

3.1.1. M0

Â êà÷åñòâå ðàñøèðåííîãî èíòåðâàëà áåðåòñÿ èíòåðâàë 08.2000�11.2001.
Ìîäåëè ñ àääèòèâíûì âûáðîñîì: 
ïðîãíîçû çà ïåðèîä 08.2000�02.2001 (7 òî÷åê):

ïðîãíîçû çà ïåðèîä 08.2000�11.2001 (16 òî÷åê):

Îáðàùàåò íà ñåáÿ âíèìàíèå ñóùåñòâåííîå óõóäøåíèå êà÷åñòâà ïðîãíî-
çîâ ïî ôèêñèðîâàííîé TS-ìîäåëè ïðè íåçíà÷èòåëüíîì óõóäøåíèè (è äàæå
óëó÷øåíèè � ïî MAPE) êà÷åñòâà ïðîãíîçîâ ïî ôèêñèðîâàííîé DS-ìîäåëè.
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 DS ðå-
êóðñ. 

TS ðå-
êóðñ. 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 

 DS ðå-
êóðñ. 

TS ðå-
êóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 17422.22 21420.81 24404.03 54664.95 
Mean Absolute Error 13679.97 18606.90 21787.85 44497.54 
Mean Absolute Percent Error 3.309110 4.320607 5.128878 9.520612 



Ãðàôè÷åñêè ýòî âûðàæàåòñÿ ñëåäóþùèì îáðàçîì. 
Äëÿ ôèêñèðîâàííîé TS-ìîäåëè:

Äëÿ ôèêñèðîâàííîé DS-ìîäåëè:

×òî êàñàåòñÿ ðåêóðñèâíûõ ìîäåëåé, òî äëÿ TS-ìîäåëåé êà÷åñòâî ïðîã-
íîçîâ óõóäøàåòñÿ ïî âñåì òðåì õàðàêòåðèñòèêàì, à äëÿ DS-ìîäåëåé îíî äà-
æå óëó÷øàåòñÿ ïî MAPE. 

Ðåêóðñèâíàÿ TS-ìîäåëü:
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Ðåêóðñèâíàÿ DS-ìîäåëü:

Èííîâàöèîííûé âûáðîñ: 
ïðîãíîçû çà ïåðèîä 08.2000�02.2001 (7 òî÷åê):

ïðîãíîçû çà ïåðèîä 08.2000�11.2001 (16 òî÷åê):

Çäåñü òàêæå íàáëþäàåòñÿ ñóùåñòâåííîå óõóäøåíèå êà÷åñòâà ïðîãíîçîâ
ïî ôèêñèðîâàííîé TS-ìîäåëè ïðè íåçíà÷èòåëüíîì óõóäøåíèè (è äàæå óëó÷-
øåíèè � ïî MAPE) êà÷åñòâà ïðîãíîçîâ ïî ôèêñèðîâàííîé DS-ìîäåëè. Ãðà-
ôè÷åñêè ýòî âûðàæàåòñÿ ñëåäóþùèì îáðàçîì. 

Äëÿ ôèêñèðîâàííîé TS-ìîäåëè: 
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 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 

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

Root Mean Squared Error 19346.11 20645.95 27501.13 90596.73 
Mean Absolute Error 16948.18 17302.25 24844.06 78204.61 
Mean Absolute Percent Error 4.204860 4.362469 5.861262 16.96909 

00:10 01:01 01:04 01:07 01:10

X XF

-50000

0

50000

00:10 01:01 01:04 01:07 01:10

DELTA_TS



Äëÿ ôèêñèðîâàííîé DS-ìîäåëè:

×òî êàñàåòñÿ ðåêóðñèâíûõ ìîäåëåé, òî è äëÿ TS-, è äëÿ DS-ìîäåëåé âñå
òðè õàðàêòåðèñòèêè êà÷åñòâà ïðîãíîçîâ óëó÷øàþòñÿ. Íåñêîëüêî ëó÷øåå êà-
÷åñòâî îñòàåòñÿ ó ïðîãíîçîâ, ïîñòðîåííûõ ïî ðåêóðñèâíîé DS-ìîäåëè.

Ðåêóðñèâíàÿ TS-ìîäåëü:

Ðåêóðñèâíàÿ DS-ìîäåëü:
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Ñâåäåì âìåñòå ðåçóëüòàòû, ïîëó÷åííûå äëÿ ðàñøèðåííîãî èíòåðâàëà
ïðîãíîçèðîâàíèÿ.

Àääèòèâíûé âûáðîñ:

Èííîâàöèîííûé âûáðîñ:

Ïîäâåäåì èòîãè èññëåäîâàíèÿ ïðîãíîçîâ íà îäèí øàã âïåðåä äëÿ ðÿäà
Ì0. 

Èíòåðâàë ïðîãíîçèðîâàíèÿ 08.2000�02.2001.
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. 

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

Èíòåðâàë ïðîãíîçèðîâàíèÿ 08.2000�11.2001.
È ñðåäè ôèêñèðîâàííûõ è ñðåäè ðåêóðñèâíûõ ìîäåëåé äëÿ êàæäîãî èç

äâóõ òèïîâ âûáðîñîâ (èííîâàöèîííûé èëè àääèòèâíûé) ëó÷øèìè ïî óêà-
çàííûì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíîçîâ îêàçûâàþòñÿ DS-ìîäåëè, ïðè-
÷åì äëÿ ôèêñèðîâàííûõ ìîäåëåé òàêîå ïðåèìóùåñòâî òðîåêðàòíîå. Ðåêóð-
ñèâíûå ìîäåëè íå äàþò îïðåäåëåííîãî ïðåèìóùåñòâà â êëàññå DS-ìîäåëåé;
îäíàêî îíè îáåñïå÷èâàþò çíà÷èòåëüíî ëó÷øåå êà÷åñòâî ïðîãíîçîâ â êëàññå
TS-ìîäåëåé. Äëÿ îáîèõ òèïîâ âûáðîñîâ íàèëó÷øåé îêàçàëàñü ðåêóðñèâíàÿ
DS-ìîäåëü.
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 DS ðå-
êóðñ. 

 TS ðå-
êóðñ. 

DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 17422.22 21420.81 24404.03 54664.95 
Mean Absolute Error 13679.97 18606.90 21787.85 44497.54 
Mean Absolute Percent Error 3.309110 4.320607 5.128878 9.520612 

 DS ðå-
êóðñ. 

TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 19346.11 20645.95 27501.13 90596.73 
Mean Absolute Error 16948.18 17302.25 24844.06 78204.61 
Mean Absolute Percent Error 4.204860 4.362469 5.861262 16.96909 



3.1.2. M1

Â êà÷åñòâå ðàñøèðåííîãî èíòåðâàëà áåðåòñÿ èíòåðâàë 08.2000�11.2001.
Ìîäåëè ñ àääèòèâíûì âûáðîñîì: 
ïðîãíîçû çà ïåðèîä 08.2000�02.2001 (7 òî÷åê):

ïðîãíîçû çà ïåðèîä 08.2000�11.2001 (16 òî÷åê):

Îáðàùàåò íà ñåáÿ âíèìàíèå ñóùåñòâåííîå óõóäøåíèå êà÷åñòâà ïðîãíî-
çîâ ïî ôèêñèðîâàííîé TS-ìîäåëè ïðè âåñüìà íåçíà÷èòåëüíîì óõóäøåíèè
êà÷åñòâà ïðîãíîçîâ ïî ôèêñèðîâàííîé DS-ìîäåëè. Ãðàôè÷åñêè ýòî âûðàæà-
åòñÿ ñëåäóþùèì îáðàçîì. 

Äëÿ ôèêñèðîâàííîé TS-ìîäåëè:
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 DS ðåêóðñ. TS ðå-
êóðñ. 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 Error 3.604901 3.621122 3.119278 3.958528 

 DS ðå-
êóðñ. 

 TS ðå-
êóðñ. 

DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 37646.23 41033.29 35359.73 108578.5 
Mean Absolute Error 30672.38 33871.66 30334.93 90923.73 
Mean Absolute Percent Error 3.440899 3.775183 3.362247 9.368012 
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Äëÿ ôèêñèðîâàííîé DS-ìîäåëè:
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Ñðåäè ðåêóðñèâíûõ ìîäåëåé ïî MAPE íåñêîëüêî óëó÷øàþòñÿ ðåçóëü-
òàòû äëÿ DS-ìîäåëè è íåñêîëüêî óõóäøàþòñÿ ðåçóëüòàòû ïî TS-ìîäåëè.

Äëÿ TS-ìîäåëè:

Äëÿ DS-ìîäåëè:
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Èííîâàöèîííûé âûáðîñ: 
ïðîãíîçû çà ïåðèîä 08.2000�02.2001 (7 òî÷åê):

ïðîãíîçû çà ïåðèîä 08.2000�11.2001 (16 òî÷åê):

Êàê è â ñëó÷àå ìîäåëåé ñ àääèòèâíûì âûáðîñîì, íàáëþäàåòñÿ ñóùåñò-
âåííîå óõóäøåíèå êà÷åñòâà ïðîãíîçîâ ïî ôèêñèðîâàííîé TS-ìîäåëè, òîãäà
êàê ñ òî÷êè çðåíèÿ MAPE ïðîãíîçû ïî ôèêñèðîâàííîé DS-ìîäåëè äàæå
óëó÷øàþòñÿ. Ãðàôè÷åñêè ýòî âûðàæàåòñÿ ñëåäóþùèì îáðàçîì. 

Äëÿ ôèêñèðîâàííîé TS-ìîäåëè: 
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 DS ðå-
êóðñ. 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 

 DS ðåêóðñ TS ðåêóðñ DS ôèêñ TS ôèêñ 
Root Mean Squared Error 38323.81 41215.39 33651.74 106400.4 
Mean Absolute Error 28954.54 33153.51 27219.82 87877.65 
Mean Absolute Percent Error 3.279413 3.721022 3.052948 9.018130 
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Äëÿ ôèêñèðîâàííîé DS-ìîäåëè:
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×òî êàñàåòñÿ ðåêóðñèâíûõ ìîäåëåé, òî è äëÿ TS-, è äëÿ DS-ìîäåëåé çíà-
÷åíèé MAPE óìåíüøàåòñÿ.

Äëÿ ðåêóðñèâíîé TS-ìîäåëè:

Äëÿ ðåêóðñèâíîé DS-ìîäåëè:
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Ñâåäåì âìåñòå ðåçóëüòàòû, ïîëó÷åííûå äëÿ ðàñøèðåííîãî èíòåðâàëà
ïðîãíîçèðîâàíèÿ.

Àääèòèâíûé âûáðîñ:

Èííîâàöèîííûé âûáðîñ:

Ïîäâåäåì èòîãè èññëåäîâàíèÿ ïðîãíîçîâ íà îäèí øàã âïåðåä äëÿ ðÿäà
Ì1. 

Èíòåðâàë ïðîãíîçèðîâàíèÿ 08.2000�02.2001.
È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé äëÿ êàæäîãî èç

äâóõ òèïîâ âûáðîñîâ (èííîâàöèîííûé èëè àääèòèâíûé) ëó÷øèìè ïî óêà-
çàííûì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíîçîâ îêàçûâàþòñÿ DS-ìîäåëè. Ïðè
ýòîì ðåêóðñèâíûå ìîäåëè íå îáÿçàòåëüíî äàþò ëó÷øèå ïðîãíîçû ïî ñðàâíå-
íèþ ñ ôèêñèðîâàííûìè ìîäåëÿìè. Äëÿ îáîèõ òèïîâ âûáðîñîâ íàèëó÷øåé
îêàçàëàñü ôèêñèðîâàííàÿ DS-ìîäåëü.

Èíòåðâàë ïðîãíîçèðîâàíèÿ 08.2000�11.2001.
È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé äëÿ êàæäîãî èç

äâóõ òèïîâ âûáðîñîâ (èííîâàöèîííûé èëè àääèòèâíûé) ëó÷øèìè ïî óêà-
çàííûì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíîçîâ îêàçûâàþòñÿ DS-ìîäåëè, ïðè-
÷åì äëÿ ôèêñèðîâàííûõ ìîäåëåé òàêîå ïðåèìóùåñòâî òðîåêðàòíîå. Ðåêóð-
ñèâíûå ìîäåëè íå äàþò îïðåäåëåííîãî ïðåèìóùåñòâà â êëàññå DS-ìîäåëåé;
îäíàêî îíè îáåñïå÷èâàþò çíà÷èòåëüíî ëó÷øåå êà÷åñòâî ïðîãíîçîâ â êëàññå
TS-ìîäåëåé. Äëÿ îáîèõ òèïîâ âûáðîñîâ íàèëó÷øåé îêàçàëàñü ôèêñèðîâàí-
íàÿ DS-ìîäåëü.

114

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

Root Mean Squared Error 37646.23 41033.29 35359.73 108578.5 
Mean Absolute Error 30672.38 33871.66 30334.93 90923.73 
Mean Absolute Percent Error 3.440899 3.775183 3.362247 9.368012 

 DS ðå-
êóðñ. 

TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 38323.81 41215.39 33651.74 106400.4 
Mean Absolute Error 28954.54 33153.51 27219.82 87877.65 
Mean Absolute Percent Error 3.279413 3.721022 3.052948 9.018130 



3.1.3. M2

Â êà÷åñòâå ðàñøèðåííîãî èíòåðâàëà îïÿòü áåðåòñÿ èíòåðâàë
08.2000�11.2001.

Ìîäåëè ñ àääèòèâíûì âûáðîñîì: 
ïðîãíîçû çà ïåðèîä 08.2000�02.2001 (7 òî÷åê):

ïðîãíîçû çà ïåðèîä 08.2000�11.2001 (16 òî÷åê):

Â îòëè÷èå îò ñèòóàöèè ñ ïðîãíîçèðîâàíèåì ðÿäîâ M1 è M0 çäåñü êà÷å-
ñòâî ïðîãíîçîâ ïî ôèêñèðîâàííîé TS-ìîäåëè äàæå óëó÷øàåòñÿ (ïî MAPE),
êàê è êà÷åñòâî (ïî MAPE) ïðîãíîçîâ ïî ôèêñèðîâàííîé DS-ìîäåëè. Ãðàôè-
÷åñêè ýòî âûðàæàåòñÿ ñëåäóþùèì îáðàçîì. 

Äëÿ ôèêñèðîâàííîé TS-ìîäåëè:

Äëÿ ôèêñèðîâàííîé DS-ìîäåëè:
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 DS ðå-
êóðñ. 

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 

 DS ðå-
êóðñ. 

TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 39133.66 41913.71 37951.93 41623.77 
Mean Absolute Error 28768.55 31083.92 31062.16 32920.79 
Mean Absolute Percent Error 2.457265 2.656437 2.598554 2.762772 
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×òî êàñàåòñÿ ðåêóðñèâíûõ ìîäåëåé, òî è äëÿ TS-, è äëÿ DS-ìîäåëåé ïðî-
èñõîäèò óëó÷øåíèå ïðîãíîçîâ ïî âñåì òðåì õàðàêòåðèñòèêàì.

Äëÿ TS-ìîäåëè:

Äëÿ DS-ìîäåëè:

Èííîâàöèîííûé âûáðîñ: 
ïðîãíîçû çà ïåðèîä 08.2000�02.2001 (7 òî÷åê):

ïðîãíîçû çà ïåðèîä 08.2000�11.2001 (16 òî÷åê):

116

64 66 68 70 72 74 76 78

X XF_RECUR_TS

-50000

0

50000

64 66 68 70 72 74 76 78

DELTA_TS

64 66 68 70 72 74 76 78

X XF_RECUR_DS

-50000

0

50000

64 66 68 70 72 74 76 78

DELTA_DS

 DS ðå-
êóðñ. 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 

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

Root Mean Squared Error 39331.72 43931.79 36671.29 36353.01 
Mean Absolute Error 28245.74 35045.52 29290.59 30451.56 
Mean Absolute Percent Error 2.428232 2.925264 2.465415 2.561185 

 



Çäåñü íàáëþäàåòñÿ óëó÷øåíèå êà÷åñòâà ïðîãíîçîâ (ïî âñåì òðåì õàðàê-
òåðèñòèêàì) è ïî ôèêñèðîâàííîé TS-ìîäåëè, è ïî ôèêñèðîâàííîé DS-ìîäå-
ëè. Ãðàôè÷åñêè ýòî âûðàæàåòñÿ ñëåäóþùèì îáðàçîì. 

Äëÿ ôèêñèðîâàííîé TS-ìîäåëè: 

Äëÿ ôèêñèðîâàííîé DS-ìîäåëè:

Ñâåäåì âìåñòå ðåçóëüòàòû, ïîëó÷åííûå äëÿ ðàñøèðåííîãî èíòåðâàëà
ïðîãíîçèðîâàíèÿ.

Àääèòèâíûé âûáðîñ:
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 DS ðå-
êóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 39133.66 41913.71 37951.93 41623.77 
Mean Absolute Error 28768.55 31083.92 31062.16 32920.79 
Mean Absolute Percent Error 2.457265 2.656437 2.598554 2.762772 

 



Èííîâàöèîííûé âûáðîñ:

Ïîäâåäåì èòîãè èññëåäîâàíèÿ ïðîãíîçîâ íà îäèí øàã âïåðåä äëÿ ðÿäà
Ì2. 

Èíòåðâàë ïðîãíîçèðîâàíèÿ 08.2000�02.2001.
Èííîâàöèîííûé âûáðîñ:
Ñðåäè ôèêñèðîâàííûõ ìîäåëåé ëó÷øåé ÿâëÿåòñÿ DS-ìîäåëü, à ñðåäè

ðåêóðñèâíûõ ìîäåëåé � TS-ìîäåëü. Ñðåäè TS-ìîäåëåé ëó÷øå ðåêóðñèâíàÿ, à
ñðåäè DS-ìîäåëåé � ôèêñèðîâàííàÿ. Ëó÷øåé ïî âñåì òðåì ïîêàçàòåëÿì ÿâ-
ëÿåòñÿ ôèêñèðîâàííàÿ DS-ìîäåëü.

Àääèòèâíûé âûáðîñ:
Ñðåäè ôèêñèðîâàííûõ ìîäåëåé ëó÷øåé ÿâëÿåòñÿ TS-ìîäåëü, à ñðåäè ðå-

êóðñèâíûõ ìîäåëåé � DS-ìîäåëü. È ñðåäè TS-, è ñðåäè DS-ìîäåëåé ëó÷øè-
ìè ÿâëÿþòñÿ ôèêñèðîâàííûå ìîäåëè. Ëó÷øåé ïî âñåì òðåì ïîêàçàòåëÿì ÿâ-
ëÿåòñÿ ôèêñèðîâàííàÿ TS-ìîäåëü.

Èíòåðâàë ïðîãíîçèðîâàíèÿ 08.2000�11.2001.
È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé äëÿ êàæäîãî èç

äâóõ òèïîâ âûáðîñîâ (èííîâàöèîííûé èëè àääèòèâíûé) íåñêîëüêî ëó÷øè-
ìè ïî óêàçàííûì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíîçîâ îêàçûâàþòñÿ DS-ìî-
äåëè; îäíàêî ïðåèìóùåñòâî ýòî íåçíà÷èòåëüíîå. Ðåêóðñèâíûå ìîäåëè èìå-
þò íåêîòîðîå ïðåèìóùåñòâî â êëàññå DS-ìîäåëåé; îäíàêî â êëàññå TS-ìîäå-
ëåé ýòîãî íå íàáëþäàåòñÿ. Äëÿ îáîèõ òèïîâ âûáðîñîâ íàèëó÷øåé ïî äâóì
ïîñëåäíèì ïîêàçàòåëÿì îêàçàëàñü ðåêóðñèâíàÿ DS-ìîäåëü.
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 DS ðå-
êóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 39331.72 43931.79 36671.29 36353.01 
Mean Absolute Error 28245.74 35045.52 29290.59 30451.56 
Mean Absolute Percent Error 2.428232 2.925264 2.465415 2.561185 



3.2. Ýêñïîðò
Â êà÷åñòâå ðàñøèðåííîãî èíòåðâàëà áåðåòñÿ èíòåðâàë 05.2000�08.2001.
Ôèêñèðîâàííûå ìîäåëè
Ïðîãíîçû ïî ïðèâåäåííûì â ãëàâå 2 îöåíåííûì ìîäåëÿì:

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì ôèêñèðîâàííûì ìîäåëÿì
(ðàñøèðåííûé èíòåðâàë):
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 DS TS 
Root Mean Squared Error 0.734464 0.869509 
Mean Absolute Error 0.622717 0.753316 
Mean Absolute Percent Error 6.989588 8.393028 

 



Íà ðàñøèðåííîì èíòåðâàëå DS-ìîäåëü òàêæå îêàçûâàåòñÿ ïðåäïî÷òè-
òåëüíåå ïî âñåì òðåì ïîêàçàòåëÿì.

Ðåêóðñèâíûå ìîäåëè
Ïðîãíîçû ïî ðåêóðñèâíûì ìîäåëÿì:

Îøèáêè ïðîãíîçîâ:

Õàðàêòåðèñòèêè ïðîãíîçîâ ïî ïîäîáðàííûì ðåêóðñèâíûì ìîäåëÿì
(ðàñøèðåííûé èíòåðâàë):
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TS-ìîäåëü DS-ìîäåëü

 DS TS 
Root Mean Squared 
Error 0.710022 0.770122 

Mean Absolute Error 0.594670 0.673983 
Mean Absolute Percent 
Error 6.693006 7.542889 



Íà ðàñøèðåííîì èíòåðâàëå DS-ìîäåëü òàêæå îêàçûâàåòñÿ ïðåäïî÷òè-
òåëüíåå ïî âñåì òðåì ïîêàçàòåëÿì.

Ñâåäåì ïîëó÷åííûå ðåçóëüòàòû âìåñòå.
Ïðîãíîçû íà âðåìåííîì èíòåðâàëå 05.2000�12.2000 (8 òî÷åê):

ïðîãíîçû íà âðåìåííîì èíòåðâàëå 05.2000�08.2001 (16 òî÷åê):

Ïðè ïåðåõîäå ê ðàñøèðåííîìó èíòåðâàëó õàðàêòåðèñòèêè ïðîãíîçîâ ïî
ðåêóðñèâíûì ìîäåëÿì óëó÷øàþòñÿ, à õàðàêòåðèñòèêè ïðîãíîçîâ ïî ôèêñè-
ðîâàííûì ìîäåëÿì ïðàêòè÷åñêè íå èçìåíÿþòñÿ.

3.3. Íàëîãîâûå äîõîäû ôåäåðàëüíîãî áþäæåòà
Â êà÷åñòâå ðàñøèðåííîãî èíòåðâàëà áåðåòñÿ èíòåðâàë 06.2000�09.2001.
Ìîäåëè ñ àääèòèâíûì âûáðîñîì: 
ïðîãíîçû çà ïåðèîä 06.2000�12.2000 (7 òî÷åê):

ïðîãíîçû çà ïåðèîä 06.2000�09.2001 (16 òî÷åê):

Èìååò ìåñòî óõóäøåíèå êà÷åñòâà ïðîãíîçîâ ïî ôèêñèðîâàííîé TS-ìî-
äåëè ïðè óëó÷øåíèè êà÷åñòâà ïðîãíîçîâ ïî ôèêñèðîâàííîé DS-ìîäåëè. Ãðà-
ôè÷åñêè ýòî âûðàæàåòñÿ ñëåäóþùèì îáðàçîì. 
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 DS ðå-
êóðñ. TS ðåêóðñ. DS 

ôèêñ. TS ôèêñ. 

Root Mean Squared Error 0.815693 0.901445 0.774216 0.883284 
Mean Absolute Error 0.676787 0.794594 0.636348 0.769132 
Mean Absolute Percent Error 7.362792 8.649441 6.889349 8.383397 

 DS ðå-
êóðñ. TS ðåêóðñ. DS 

ôèêñ. TS ôèêñ. 

Root Mean Squared Error 0.710022 0.770122 0.734464 0.869509 
Mean Absolute Error 0.594670 0.673983 0.622717 0.753316 
Mean Absolute Percent Error 6.693006 7.542889 6.989588 8.393028 

 DS ðå-
êóðñ. 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 

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

Root Mean Squared Error 6676.117 6983.570 8038.587 16075.68 
Mean Absolute Error 5097.416 5367.743 7134.696 15428.55 
Mean Absolute Percent Error 5.740951 6.044299 7.761660 15.44266 



Äëÿ ôèêñèðîâàííîé TS-ìîäåëè:

Äëÿ ôèêñèðîâàííîé DS-ìîäåëè:

Äëÿ îáåèõ ðåêóðñèâíûõ ìîäåëåé (TS è DS) êà÷åñòâî ïðîãíîçîâ ñóùåñò-
âåííî óëó÷øàåòñÿ.

Äëÿ TS-ìîäåëè:
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Äëÿ DS-ìîäåëè:

Èííîâàöèîííûé âûáðîñ: 
ïðîãíîçû íà âðåìåííîì èíòåðâàëå 06.2000�12.2000 (7 òî÷åê):

ïðîãíîçû íà âðåìåííîì èíòåðâàëå 06.2000�09.2001 (16 òî÷åê):

Êàê è â ñëó÷àå ìîäåëåé ñ àääèòèâíûì âûáðîñîì, íàáëþäàåòñÿ óõóäøå-
íèå êà÷åñòâà ïðîãíîçîâ ïî ôèêñèðîâàííîé TS-ìîäåëè, òîãäà êàê ïðîãíîçû
ïî ôèêñèðîâàííîé DS-ìîäåëè óëó÷øàþòñÿ. Ãðàôè÷åñêè ýòî âûðàæàåòñÿ
ñëåäóþùèì îáðàçîì. 

Äëÿ ôèêñèðîâàííîé TS-ìîäåëè: 
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 DS 
ðåêóðñ. 

TS 
ðåêóðñ. 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 

 DS 
ðåêóðñ. 

TS 
ðåêóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 6554.468 6656.385 6620.289 15255.10 
Mean Absolute Error 5033.279 4708.978 5168.779 14245.22 
Mean Absolute Percent Error 5.365670 5.147208 5.485214 14.29462 
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Äëÿ ôèêñèðîâàííîé DS-ìîäåëè:

×òî êàñàåòñÿ ðåêóðñèâíûõ ìîäåëåé, òî è äëÿ DS-, è äëÿ TS-ìîäåëåé êà-
÷åñòâî ïðîãíîçîâ çàìåòíî óëó÷øàåòñÿ.

Äëÿ ðåêóðñèâíîé TS-ìîäåëè:

Äëÿ ðåêóðñèâíîé DS-ìîäåëè:
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Ñâåäåì âìåñòå ðåçóëüòàòû, ïîëó÷åííûå äëÿ ðàñøèðåííîãî èíòåðâàëà
ïðîãíîçèðîâàíèÿ.

Àääèòèâíûé âûáðîñ:

Èííîâàöèîííûé âûáðîñ:

Ïîäâåäåì èòîãè èññëåäîâàíèÿ ïðîãíîçîâ íà îäèí øàã âïåðåä äëÿ íàëî-
ãîâûõ äîõîäîâ ôåäåðàëüíîãî áþäæåòà. 

Èíòåðâàë ïðîãíîçèðîâàíèÿ 06.2000�12.2000.
È ñðåäè ôèêñèðîâàííûõ, è ñðåäè ðåêóðñèâíûõ ìîäåëåé äëÿ êàæäîãî èç

äâóõ òèïîâ âûáðîñîâ (èííîâàöèîííûé èëè àääèòèâíûé) ëó÷øèìè ïî óêà-
çàííûì õàðàêòåðèñòèêàì òî÷íîñòè ïðîãíîçîâ îêàçûâàþòñÿ DS-ìîäåëè. Ïðè
ýòîì ðåêóðñèâíûå ìîäåëè íå îáÿçàòåëüíî äàþò ëó÷øèå ïðîãíîçû ïî ñðàâíå-
íèþ ñ ôèêñèðîâàííûìè ìîäåëÿìè. Äëÿ îáîèõ òèïîâ âûáðîñîâ íàèëó÷øåé
îêàçàëàñü ôèêñèðîâàííàÿ DS-ìîäåëü.

Èíòåðâàë ïðîãíîçèðîâàíèÿ 06.2000�09.2001.
Ñðåäè ôèêñèðîâàííûõ ìîäåëåé äëÿ êàæäîãî èç äâóõ òèïîâ âûáðîñîâ

(èííîâàöèîííûé èëè àääèòèâíûé) ëó÷øèìè ïî óêàçàííûì õàðàêòåðèñòè-
êàì òî÷íîñòè ïðîãíîçîâ îêàçûâàþòñÿ DS-ìîäåëè, ïðè÷åì òàêîå ïðåèìóùå-
ñòâî áîëåå ÷åì äâóêðàòíîå. Ñðåäè ðåêóðñèâíûõ ìîäåëåé â ñëó÷àå èííîâàöè-
îííîãî âûáðîñà íåêîòîðîå ïðåèìóùåñòâî èìååò TS-ìîäåëü, à â ñëó÷àå àääè-
òèâíîãî âûáðîñà � DS-ìîäåëü. 

Ðåêóðñèâíûå ìîäåëè èìåþò ïðåèìóùåñòâî è â êëàññå DS-ìîäåëåé è â
êëàññå TS-ìîäåëåé; ïðè ýòîì îíè îáåñïå÷èâàþò áîëåå ÷åì äâóêðàòíîå óëó÷-
øåíèå êà÷åñòâà ïðîãíîçîâ â êëàññå TS-ìîäåëåé. Äëÿ àääèòèâíîãî âûáðîñà
íàèëó÷øåé îêàçàëàñü ðåêóðñèâíàÿ DS-ìîäåëü, à äëÿ èííîâàöèîííîãî âûá-
ðîñà ÷óòü ïðåäïî÷òèòåëüíåå âûãëÿäèò ðåêóðñèâíàÿ TS-ìîäåëü.
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 DS 
ðåêóðñ. TS ðåêóðñ. DS ôèêñ. TS ôèêñ. 

Root Mean Squared Error 6676.117 6983.570 8038.587 16075.68 
Mean Absolute Error 5097.416 5367.743 7134.696 15428.55 
Mean Absolute Percent Error 5.740951 6.044299 7.761660 15.44266 

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

Root Mean Squared Error 6554.468 6656.385 6620.289 15255.10 
Mean Absolute Error 5033.279 4708.978 5168.779 14245.22 
Mean Absolute Percent Error 5.365670 5.147208 5.485214 14.29462 



Îáùèé âûâîä
Ïðè ðàñ÷åòå õàðàêòåðèñòèê êà÷åñòâà ïðîãíîçîâ ïî 7 (èëè 8 äëÿ âðåìåí-

íîãî ðÿäà ýêñïîðòà) ïîñëåäîâàòåëüíûì ïðîãíîçàì ðåêóðñèâíûå ìîäåëè îêà-
çàëèñü ëó÷øèìè òîëüêî â 41,7% ñëó÷àåâ, à ïðè ðàñ÷åòå õàðàêòåðèñòèê êà÷å-
ñòâà ïðîãíîçîâ ïî 16 ïîñëåäîâàòåëüíûì ïðîãíîçàì ðåêóðñèâíûå ìîäåëè
îêàçàëèñü ëó÷øèìè â 90,9% ñëó÷àåâ. Ëó÷øåå êà÷åñòâî ïðîãíîçèðîâàíèÿ ðå-
êóðñèâíûõ ìîäåëåé íà áîëåå äëèòåëüíûé ïåðèîä ìîæíî îáúÿñíèòü òåì, ÷òî
îíè äîïîëíèòåëüíî ó÷èòûâàþò èííîâàöèè è âîçìîæíûå èçìåíåíèÿ â ñòðóê-
òóðå âðåìåííîãî ðÿäà è èñïîëüçóþò ýòó èíôîðìàöèþ äëÿ ïðîãíîçèðîâàíèÿ.
Íàëè÷èå òàêîãî ðîäà èçìåíåíèé è ñòðóêòóðíûõ ñäâèãîâ ìîæåò áûòü îáóñ-
ëîâëåíî ìíîãèìè ïðè÷èíàìè, ãëàâíûìè ñðåäè êîòîðûõ ÿâëÿþòñÿ òðàíñôîð-
ìàöèîííûå ñäâèãè â ïåðåõîäíîé ýêîíîìèêå ÐÔ, íàó÷íî-òåõíè÷åñêèé è òåõ-
íîëîãè÷åñêèé ïðîãðåññ, ýêçîãåííîå âëèÿíèå âíåøíåýêîíîìè÷åñêèõ ôàêòî-
ðîâ è ðàçëè÷íûõ øîêîâ è äð.
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