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Ââåäåíèå

Ïðîãíîçèðîâàíèå ïðèìåíèìî â øèðîêîì ñïåêòðå îáëàñòåé:

• Áèçíåñ;

• Ìàêðîýêîíîìèêà;

• Ïîãîäà;

• Ýíåðãèÿ (ýëåêòðî è íå òîëüêî);

• Âûáîðû;

• Èñõîä ñïîðòèâíûõ ñîðåâíîâàíèé;

• Ôèíàíñû;

• Ïðåñòóïëåíèÿ;

• è äð.
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Ââåäåíèå

Âñå ýòè ðàçíûå îáëàñòè îáúåäèíÿþò áàçîâûå ïðèíöèïû

(Makridakis and Hibon, 2000):

• Ñëîæíûå è ñòàòèñòè÷åñêè îáîñíîâàííûå ìîäåëè íå

îáÿçàòåëüíî îêàçûâàþòñÿ òî÷íåå ïðîñòûõ ìîäåëåé;

• Êîìáèíèðîâàíèå ìîäåëåé èëè êîìáèíèðîâàíèå ïðîãíîçîâ

ðàçíûõ ìîäåëåé â ñðåäíåì ïîâûøàåò òî÷íîñòü ïðîãíîçîâ;

• Ñ ðîñòîì ãîðèçîíòà ïðîãíîçèðîâàíèÿ òî÷íîñòü ïðîãíîçîâ

ñíèæàåòñÿ.
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Áèçíåñ-ïðîãíîçèðîâàíèå

Ïîïóëÿðíûå òåìû:

• Ñïðîñ;

• Ïðåðûâèñòûé ñïðîñ;

• Âðåìåííûå è ïðîñòðàíñòâåííûå èåðàðõèè;

• Âûñîêî÷àñòîòíûå äàííûå;

• Ýêñïåðòíûå ìåòîäû;

• Àêöèè;

• Ãðóïïû òîâàðîâ;

• Ìàêðîýêîíîìè÷åñêèå èíäèêàòîðû;

• Íîâûå ïðîäóêòû.
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Çàéä¼ì â Îêåé è ïîñìîòðèì âîêðóã. ×òî ìû âèäèì?
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Ïðîãíîçèðîâàíèå ñïðîñà

Íóæíî ó÷åñòü ñëåäóþùåå:

1. Òîâàð, èíòåðåñóþùèé ïîòðåáèòåëåé;

2. Ïîëêè íå äîëæíû ïóñòîâàòü;

3. Òîâàð äîëæåí ïðîäàâàòüñÿ, à íå ïîðòèòüñÿ.
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Ïðîãíîçèðîâàíèå ñïðîñà

Ýòî îçíà÷àåò:

• Âûáîð ïðàâèëüíûõ òîâàðíûõ ïîçèöèé;

• Êîëè÷åñòâî òîâàðà äîëæíî ñîîòâåòñòâîâàòü ñïðîñó;

• Ó÷èòûâàåòñÿ âðåìÿ äîñòàâêè;

• Ó÷èòûâàåòñÿ ñðîê ãîäíîñòè òîâàðà;

• Ó÷èòûâàþòñÿ àêöèè;

Êàê îïðåäåëèòü, êàêîå êîëè÷åñòâî ìîëîêà ìàãàçèíó çàêóïàòü ó

Ïåòìîëà?
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Ïðîãíîçèðîâàíèå ñïðîñà
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Êàê áûòü, åñëè íàì íóæíî çàêàçàòü ðàçíóþ ìîëî÷íóþ

ïðîäóêöèþ ó íåñêîëüêèõ ïðîèçâîäèòåëåé?

À åñëè íå òîëüêî ìîëî÷íóþ?

Íóæíî çàêàçûâàòü ïîðÿäêà 100.000 òîâàðíûõ ïîçèöèé.

À åñëè ýòî íóæíî äåëàòü êàæäûé äåíü?!
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Ïðîãíîçèðîâàíèå ñïðîñà

Ðåøåíèå:

1. Êëàññèôèêàöèÿ òîâàðíûõ ïîçèöèé (íàïðèìåð, ABC-XYZ):
I Íåêîòîðûå òîâàðû èìåþò ñõîæóþ äèíàìèêó ïî ïðîäàæàì;
I Ðàçíûå òîâàðû ïðèíîñÿò ðàçíóþ ïðèáûëü;
I Êàêèå-òî ëåã÷å ñïðîãíîçèðîâàòü, êàêèå-òî ñëîæíåå.
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Ïðîãíîçèðîâàíèå ñïðîñà
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Ïðîãíîçèðîâàíèå ñïðîñà

Ðåøåíèå:

1. Êëàññèôèêàöèÿ òîâàðíûõ ïîçèöèé (íàïðèìåð, ABC-XYZ):
I Ðàçíûå òîâàðû ïðèíîñÿò ðàçíóþ ïðèáûëü;
I Êàêèå-òî ëåã÷å ñïðîãíîçèðîâàòü, êàêèå-òî ñëîæíåå;
I Íåêîòîðûå òîâàðû èìåþò ñõîæóþ äèíàìèêó ïî ïðîäàæàì.

2. Ïðîãíîçèðîâàíèå ãðóïï òîâàðîâ;

3. Àâòîìàòèçèðîâàíèå ïðîöåññà ïðîãíîçèðîâàíèÿ.
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Ïðîãíîçèðîâàíèå ñïðîñà

Äëÿ ïðîãíîçèðîâàíèÿ ñïðîñà îáû÷íî èñïîëüçóþò:

• ETS (ExponenTial Smoothing) � Ýêñïîíåíöèàëüíîå

ñãëàæèâàíèå;

• SMA (Simple Moving Average) � Ñêîëüçÿùàÿ ñðåäíÿÿ;

• Ðåãðåññèè;

• ARIMA (AutoRegressive Integrated Moving Average).
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Ïðîãíîçèðîâàíèå ñïðîñà

Ñîâðåìåííûå òåíäåíöèè â íàóêå:

1. Íîâûå ìåòîäû êëàññèôèêàöèè (Kang et al., 2017);

2. Ñîâåðøåíñòâîâàíèå ìåòîäîâ ïðîãíîçèðîâàíèÿ:
I Theta (Fiorucci et al., 2016);
I MAPA (Kourentzes et al., 2014);
I CES (Svetunkov and Kourentzes, 2015);
I Íåéðîííûå ñåòè.

3. Ñâÿçü ïðîãíîçèðîâàíèÿ ñ óïðàâëåíèåì çàïàñàìè (Rego and

Mesquita, 2015).
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Ïðîãíîçèðîâàíèå ñïðîñà

Ïàêåòû â R:

1. stats - ARIMA, ðåãðåññèÿ;

2. forecast - ETS, àâòî ARIMA, Theta, SMA, Naive è ïð.;

3. smooth - ETS, ARIMA, CES, SMA;

4. MAPA - MAPA.
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Ïðåðûâèñòûé ñïðîñ
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Ïðåðûâèñòûé ñïðîñ

×òî åñëè íàø òîâàð ïîêóïàþò íå êàæäûé äåíü?
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Ïðåðûâèñòûé ñïðîñ

Èëè èíòåðåñ ê òîâàðó ñíèæàåòñÿ...
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Ïðåðûâèñòûé ñïðîñ

Èëè î òîâàðå òîëüêî íà÷àëè óçíàâàòü...
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Ïðåðûâèñòûé ñïðîñ

Ïðîñòûå ìåòîäû ðàáîòàþò ïëîõî.
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Ïðåðûâèñòûé ñïðîñ

Íóæíû ñïåöèàëèçèðîâàííûå:

• Ìåòîä Êðîñòîíà (Croston, 1972);

• TSB, Teunter-Syntetos-Babai � (Teunter et al., 2011);

• INARMA, Integer ARMA (Mohammadipour and Boylan,

2012);

• ADIDA, Aggregate-Disaggregate Intermittent Demand

Approach � (Nikolopoulos et al., 2011).

Íî íóæíî ïîíÿòü, ãäå ïðîñòîé ñïðîñ, à ãäå ïðåðûâèñòûé.
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Ïðåðûâèñòûé ñïðîñ

Ïðåðûâèñòûé ñïðîñ � òîò, êîòîðûé ïðîèñõîäèò íå ðåãóëÿðíî.

Îäèí íóëü � ýòî óæå ïðåðûâèñòûé èëè íåò?

À äâà?

Ïðîáëåìû:

• Êëàññèôèöèðîâàíèå;

• Îòñóòñòâèå àäåêâàòíîé ñòàòèñòè÷åñêîé ìîäåëè;

• Ïðîáëåìà ÷èñëà íàáëþäåíèé.
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Ïðåðûâèñòûé ñïðîñ

Ñîâðåìåííûå òåíäåíöèè â íàóêå:

1. Êàê îïðåäåëèòü ïðåðûâèñòûé ñïðîñ (Petropoulos and

Kourentzes, 2015);

2. Íîâûå ìîäåëè è ìåòîäû ïðîãíîçèðîâàíèÿ:
I iMAPA (Petropoulos and Kourentzes, 2015);
I iETS (Svetunkov, Boylan in press);
I Íåéðîííûå ñåòè (Kourentzes, 2013).
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ïðåðûâèñòûé ñïðîñ

Ïàêåòû â R:

1. forecast - Croston;

2. tsintermittent - Croston, TSB, SBA, iMAPA, ADIDA;

3. smooth - iETS;
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Âðåìåííûå è ïðîñòðàíñòâåííûå èåðàðõèè

Íàì íóæíû ðàçíûå ïðîãíîçû. Íàïðèìåð:

1. Ïî êàæäîìó ìàãàçèíó;

2. Ïî êàæäîìó ðàéîíó;

3. Ïî êàæäîìó ãîðîäó;

4. Ïî ñòðàíå â öåëîì.

Íàì íóæíû ïðîãíîçû íà ðàçíûå ñðîêè:

1. Îïåðàöèîííûå ïðîãíîçû (äåíü � äâà âïåð¼ä);

2. Òàêòè÷åñêèå ïðîãíîçû (íåñêîëüêî ìåñÿöåâ âïåð¼ä);

3. Ñòðàòåãè÷åñêèå ïðîãíîçû (íåñêîëüêî ëåò âïåð¼ä).

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå



CMAF
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Ïðîñòðàíñòâåííûå èåðàðõèè

Êàê âûãëÿäèò èåðàðõèÿ?

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå



CMAF

Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ïðîñòðàíñòâåííûå èåðàðõèè

Åñëè äàòü ïðîãíîç ïî êàæäîìó ýëåìåíòó èåðàðõèè, îíè íå

ñîâïàäóò.

Íà ðàçíûõ óðîâíÿõ � ðàçíûå ìîäåëè.

Íà íèæíèõ óðîâíÿõ áîëüøå øóìîâ è ïðåðûâèñòîñòè.

Íà âåðõíèõ � áîëåå ãëàäêèå òåíäåíöèè.

Ïðîãíîçû íóæíî ïðèâåñòè â ñîîòâåòñòâèå.

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ïðîñòðàíñòâåííûå èåðàðõèè

Ðàçíûå ïîäõîäû ê èåðàðõè÷åñêîìó ïðîãíîçèðîâàíèþ:

1. Top-Down � ïðîãíîçèðóåì íàâåðõó, ðàçáèâàåì íà ÷àñòè;
I Ïðîãíîçû íàâåðõó òî÷íûå, âíèçó � íåò;
I Íåìíîãî âû÷èñëåíèé;
I Êàê èìåííî ðàçáèâàòü?

2. Bottom-Up � ïðîãíîçèðóåì âíèçó, ïîñëå ÷åãî àãðåãèðóåì;
I Ïðîãíîçû âíèçó òî÷íûå, íàâåðõó � íå îáÿçàòåëüíî;
I Ìíîãî âû÷èñëåíèé.

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ïðîñòðàíñòâåííûå èåðàðõèè

Ðàçíûå ïîäõîäû ê èåðàðõè÷åñêîìó ïðîãíîçèðîâàíèþ:

3 Middle-Out � ïðîãíîçèðóåì â ñåðåäèíå, ðàçáèâàåì íà ÷àñòè
+ àãðåãèðóåì;

I Ñåðåäèíà õîðîøà, ïî êðàÿì � íå î÷åíü;
I ×òî òàêîå �ñåðåäèíà�?

4 Reconciliation � ïðîãíîçèðóåì âåçäå, ïîñëå ÷åãî
ñîãëàñîâûâàåì;

I Ïðîãíîçû íåïëîõèå ïî âñåì óðîâíÿì;
I Ìíîãî ñëîæíûõ âû÷èñëåíèé.

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Âðåìåííûå èåðàðõèè

Ïðîãíîçû äëÿ ðàçíûõ çàäà÷ äîëæíû ñîãëàñîâûâàòüñÿ.

Â äàííûõ íèæíèõ óðîâíåé ìíîãî øóìà (êîìïîíåíòû íå âèäíû).

Íàâåðõó øóìà ìàëî, íî è íåò ñåçîííîñòè.
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Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Âðåìåííûå è ïðîñòðàíñòâåííûå èåðàðõèè

Ñîâðåìåííûå òåíäåíöèè â íàóêå:

1. Êàê ñîãëàñîâûâàòü ïðîãíîçû áûñòðî è ýôôåêòèâíî

(Wickramasuriya et al., 2015);

2. Íîâûå ïîäõîäû ê èåðàðõè÷åñêîìó ïðîãíîçèðîâàíèþ:
I Ïðîñòðàíñòâî (Hyndman et al., 2011);
I Âðåìÿ (Athanasopoulos et al., 2017).

3. Èñïîëüçîâàíèå âåêòîðíûõ ìîäåëåé äëÿ èåðàðõèé.
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ïðåðûâèñòûé ñïðîñ

Ïàêåòû â R:

1. hts - Ïðîñòðàíñòâåííûå èåðàðõèè;

2. thief - Âðåìåííûå èåðàðõèè.

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå



Âûñîêî÷àñòîòíûå äàííûå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Âûñîêî÷àñòîòíûå äàííûå

Äàííûõ ñòàíîâèòñÿ âñ¼ áîëüøå.

Ïðîãíîçèðîâàòü íóæíî âñ¼ ÷àùå.

Ñïðîñ íà ýëåêòðîýíåðãèþ, âåòðîãåíåðàöèÿ, ñîëíå÷íàÿ ýíåðãèÿ,

ðîçíèöà.
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Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Âûñîêî÷àñòîòíûå äàííûå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Âûñîêî÷àñòîòíûå äàííûå

Ïðèìåð
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Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Âûñîêî÷àñòîòíûå äàííûå

Ïðîáëåìû:

• Íåñêîëüêî ñåçîííûõ êîìïîíåíò:

1. Êàæäûé äåíü;
2. Êàæäóþ íåäåëþ;
3. Êàæäûé ìåñÿö;
4. Êàæäûé ãîä.

• Äðîáíûé ñåçîííûé ëàã (ñêîëüêî äíåé â ãîäó?);

• Ñëèøêîì ìíîãî íàáëþäåíèé;

• Ïðåðûâèñòûé ñïðîñ â âûñîêî÷àñòîòíûõ äàííûõ.

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Âûñîêî÷àñòîòíûå äàííûå

Ñîâðåìåííûå òåíäåíöèè â íàóêå:

1. Äèíàìè÷åñêèå ãàðìîíè÷åñêèå ðåãðåññèè (Trapero et al.,

2015b);

2. Äâîéíîå è òðîéíîå ETS (Taylor and Snyder, 2012);

3. TBATS (De Livera et al., 2011);

4. Íåéðîííûå ñåòè (îïÿòü?).

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå



Ýêñïåðòíûå ìåòîäû



CMAF

Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ýêñïåðòíûå ìåòîäû

Êàê ó÷åñòü â ïðîãíîçå èíôîðìàöèþ, êîòîðóþ ñëîæíî

èçìåðèòü?

Íàïðèìåð, çàìåíà òðóá õîëîäíîé âîäû.

Âîçìîæíû âàðèàíòû:

1. Ýêñïåðòíûé ïðîãíîç;

2. Êîððåêòèðîâêè ïðîãíîçîâ.

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå



CMAF

Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ýêñïåðòíûå ìåòîäû

×åëîâåê íàõîäèò òåíäåíöèè òàì, ãäå èõ íåò.
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CMAF

Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ýêñïåðòíûå ìåòîäû

×åëîâå÷åñêàÿ îöåíêà ïîäâåðæåíà èñêàæåíèÿì.

Ëþäè èçëèøíå îïòèìèñòè÷íû.

Íàñòðîåíèå ÷åëîâåêà âëèÿåò íà ïðîãíîç.

Õîðîøèé ïðîãíîçèñò � ïðîãíîçèñò â äåïðåññèè.

Ëþäè ïëîõî ïîíèìàþò âåðîÿòíîñòü è íåäîîöåíèâàþò å¼.

Íà ðåøåíèå ïðîãíîçèñòà âëèÿþò óñëîâèÿ.

Ìåëêèå êîððåêòèðîâêè óõóäøàþò òî÷íîñòü ïðîãíîçîâ.

Êðóïíûå � â ñðåäíåì óëó÷øàþò.
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ýêñïåðòíûå ìåòîäû

Êàæäûé îòäåëüíûé ýêñïåðò îøèáàåòñÿ. Â ñðåäíåì ìû ïðàâû.

Â êàêîì ãîäó áûëî íàïèñàíî �Ïðîèñõîæäåíèå âèäîâ� Äàðâèíà?

Ñêîëüêî åù¼ ëåò Ïóòèí áóäåò ó âëàñòè?

Êîãäà ÷åëîâå÷åñòâî êîëîíèçèðóåò Ìàðñ?

Êàêèì áóäåò êîëè÷åñòâî ýëåêòðè÷åñêèõ ìàøèí íà äîðîãàõ

Ðîññèè â 2025 ãîäó?

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ýêñïåðòíûå ìåòîäû

Ñêîëüêî äåïóòàòîâ ïðîéä¼ò â ìóíèöèïàëèòåòû â Ìîñêâå?

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ýêñïåðòíûå ìåòîäû
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ýêñïåðòíûå ìåòîäû

Êîððåêòèðîâêè? Âñå äåëàþò ýòî!

Ñîâðåìåííûå òåíäåíöèè â íàóêå (Lawrence et al., 2006):

1. Êàê èìåííî ïðîèñõîäÿò êîððåêòèðîâêè;

2. Êàê ìîæíî ïîâûñèòü òî÷íîñòü ýêñïåðòíûõ ïðîãíîçîâ;

3. Êàêèì äîëæåí áûòü èíòåðôåéñ ïðîãðàììû, ÷òîáû

óìåíüøèòü ÷åëîâå÷åñêèé ôàêòîð.

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå



Ðàçíîå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ìàêðîýêîíîìè÷åñêèå èíäèêàòîðû

Ìîæíî ëè ñïðîãíîçèðîâàòü ïðîäàæè ïðîäóêöèè, èñïîëüçóÿ

çíà÷åíèÿ ÂÂÏ?

Êàê âûáðàòü òå èíäèêàòîðû, êîòîðûå íà ñàìîì äåëå âëèÿþò íà

ïðîäàæè?

À ÷òî, åñëè èõ îêîëî 100 òûñ., à íàáëþäåíèé � âñåãî 70?

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ìàêðîýêîíîìè÷åñêèå èíäèêàòîðû

Ñóùåñòâóþùèå ðåøåíèÿ:

1. Stepwise;

2. LASSO � Least Absolute Shrinkage and Selection Operator;

3. LARS � Least-Angle Regression.

Ñîâðåìåííûå òåíäåíöèè â íàóêå:

1. Êàê âûáðàòü èíäèêàòîðû (Bertsimas and King, 2015);

2. Ðàáîòàþò ëè ýòè ìåòîäû â ïðîãíîçèðîâàíèè (Sagaert et al.,

2017).
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Ñîâðåìåííîå ïðîãíîçèðîâàíèå



CMAF

Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Ãðóïïû òîâàðîâ

Òîâàðû ìîãóò èìåòü ñõîæóþ äèíàìèêó ïðîäàæ.

Òîâàðû ìîãóò áûòü âçàèìîçàìåíÿåìûìè èëè

âçàèìîäîïîëíÿåìûìè.

Ðàññìàòðèâàòü íàäî íå îòäåëüíûå ïîçèöèè, à ãðóïïû ñðàçó.

Âåêòîðíûå ìîäåëè (Athanasopoulos and de Silva, 2012):

1. VES (ïàêåò smooth);

2. VARMA (ïàêåò vars).
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Àêöèè

Êàê ó÷åñòü â ïðîäàæàõ àêöèþ �Êóïè îäíó áóòûëêó, ïîëó÷è

âòîðóþ â ïîäàðîê�?

Âî ñêîëüêî ðàç âûðàñòàåò ñïðîñ íà áóòûëêó?

×òî ïðîèñõîäèò ñî ñïðîñîì íà òîâàðû-çàìåíèòåëè?

×òî ïðîèñõîäèò, êîãäà àêöèÿ çàêàí÷èâàåòñÿ?

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå
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Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû
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Ëèáî íåéðîííûå ñåòè (Barrow and Kourentzes, 2015)

Èâàí Ñâåòóíüêîâ LCF

Ñîâðåìåííîå ïðîãíîçèðîâàíèå



Çàêëþ÷åíèå



CMAF

Ââåäåíèå Ñïðîñ Ïðåðûâèñòûé Èåðàðõèè Âûñîêî÷àñòîòíûå Ýêñïåðòíûå Ðàçíîå Ôèíàë Ñïèñîê ëèòåðàòóðû

Çàêëþ÷åíèå

• Ïðîãíîçèðîâàíèå îáøèðíàÿ îáëàñòü;

• Ïðîãíîçèðîâàíèå íàñòóïàåò;

• Ðîññèÿ îòñòà¼ò;

• Ñïðîñ íà ñïåöèàëèñòîâ â ýòîé îáëàñòè ñêîðî âûðàñòåò;

• Õîðîøèé ñïåöèàëèñò � òîò, êîòîðûé ìîæåò ó÷èòüñÿ.
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