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Comparison of category-level, item-level and general sales forecast-
ing models

Abstract:

Sales forecasting is the process of estimating future sales. In this thesis, multiple
methods are tested out for achieving best forecasting accuracy with lowest computational
requirements.

Three families of methods are investigated: a traditional statistical forecasting ap-
proach (ARIMA), classical machine learning techniques (specifically ensemble methods)
and a third one based on deep learning methods (specifically recurrent neural networks
with LSTM architectures).

The study uses real-world sales transaction data from a large retail company in a
Baltic country and the aim of this thesis is to improve their current sales forecasting
system.

Here we show that improving on their current sales forecasting is possible and addi-
tionally analyse the influence of promotional sales to prediction accuracy. The results
show that using a combination of multiple item-level decision tree-based ensemble mod-
els yields the best prediction accuracy with regard to training complexity. Additionally,
when comparing accuracy of forecasts for promotional sales and non-promotional sales,
a variant of ARIMA achieves the most accurate results when forecasting promotional
sales.
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Kategooria-, toote- ning kogu kataloogi pohjal miiiike prognoosivate
mudelite vordlemine

Lithikokkuvote:

Miiligi prognoosimine on tulevase miiiigi hindamise protsess. Selles 16putdods on
katsetatud mitut meetodit parima prognoosimise tdpsuse saavutamiseks madalaimate
arvutuslike nduetega.

Uuritakse kolme meetodite klassi: traditsiooniline statistiline prognoosimismeetod
(ARIMA), klassikalised masindppe tehnikad (tdpsemalt ansamblimeetodid) ja kolmas
pohineb tehisnédrvivorkudel (konkreetsemalt rekurrentsed nirvivorgud LSTM-i arhitek-
tuuriga).

Uuringus kasutatakse Baltimaade suure jaemiiligiettevotte ajaloolisi andmeid miiii-
gitehingute kohta ja kiesoleva 10putd6 eesmirk on tdiustada nende praegust miiiigi
prognoosimissiisteemi.

Néitame siin, et nende praeguse miiligi prognoosimise parandamine on voimalik, ja
lisaks analiiiisime kampaaniamiiiigi mdju ennustuste tipsusele. Tulemused néitavad, et
mitmete iiksiktoote tasemel treenitud otsustuspuul pohinevate ansamblimudelite kombi-
neerimise kasutamine annab parima ennustustidpsuse, sidilitades samal ajal arvutusliku
lihtsuse. Kui vorrelda prognooside tipsust, kampaaniamiiiikide ja tavamiiiikide 16ikes,
siis saavutab variant ARIMA-st kdige tdpsema tulemuse kampaaniamiiiikide puhul.

Votmesonad:
masindpe, regressioon, aegridade analiiiis, miiligi prognoosimine, jaemiiiik
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