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abstract

Highly

for optimizing marketing

accurate purchase forecasting is essential

strategies and maintaining
competitive advantages of companies. Reflecting underlying
purchasing motivations of consumers through methods
combining search trends and product specifications holds
critical value for elucidating mechanisms behind purchasing
behaviors. This study validated effectiveness of a demand
forecasting model combining Amazon Sales Rank (SR) and
Google Trends under constraints where actual purchase data
was difficult to obtain. SR was converted into estimated
sales by applying Pareto transformation, and a regression
model was constructed by incorporating interaction terms
between nominal product specifications and corresponding
daily search trends. This proposed method was compared
with an autoregressive baseline model relying on historical
sales dynamics, using digital cameras and washing machines
as subjects. Analysis of top 10 products revealed that
models incorporating search data and product specifications
remained effective only when mean absolute error (MAE)
stayed around 0.3 and search weight ratios were maintained
between 29.8Future research aimed to add marketing
mix terms using proxy data such as YouTube views and
Meta ad library.

were proposed to generate candidate products demand to

Additionally, large language models

establish quantitative indicators for products significantly

influenced by product-spec.
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®D MAE i35/h T 0.2117. KT 0.7361 2D T L K &
BLTED., BEORBHERDOFHIE 7L OZAEHFZ KR
WHATWS, ZOXIRIFEFERS a v IPRELTVER
[T, BEDOERESHIT 272007 72T, €7
ADTHRAZREF 2 @R AE L, R LT THloREL
W X8 2 ATREEA VRIS X Tz,

£ 5. Pl 73V 0T FHIY < U — (2024)

Start Lag MI1_Imp M2 _Imp AvgProposedM1_Weight M2_ Weight

(%) (%) MAE Ratio (%) Ratio (%)
2 -0.1009 -0.0297 0.2111 3.3961 0.6425
3 0.4798 0.0577 0.2495 4.3548 1.3008
4 1.4495 0.2134 0.2787 17.3955 2.3864
5 2.0381 0.6835 0.3020 28.2181 6.8333
6 2.7967 0.8361 0.3204 33.5500 7.7674
7 2.8041 0.6283 0.3389 29.7816 5.3447
8 2.2633 0.5648 0.3572 24.3469 4.6285
9 2.7908 0.6289 0.3706 44.5986 7.4042
10 3.4431 0.8453 0.3809 54.7963 10.5668
11 3.6222 1.0737 0.3889 56.0602 12.6628
12 3.9204 1.1644 0.3960 75.9717 17.4005
13 4.1070 1.2527 0.4026 82.0164 16.9947
14 3.9321 1.1312 0.4098 96.8885 18.0517

415 ER

AWFRICBT 2 —HOBIEIC X Y. FTHIEF L OFEE v EB
LOERMEOBICIZIHMZ L — A TDFEET S 2 HS
Melolz, ITIORENBED, 77 R IERZIEZIFELRT
DEMHTT MAE QKT 2MEAICH 5, Fiz. BERIT- 728
R, ARTOMIAERTH 2R 7T HRT LI, BRPAX
EW o RN DA IR S E R E A L X8 B ATRENE
3H2HDD, MAE Ol % LTI O ERAFEEMTDH 5
33% D OEALXEIHEREHL, Fco7 72056 14 £ TOM
AR 2 BTN ST LA IR, 7277 7 BEBHICBI 5 Y —F
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Start Lag M1 _Imp M2 Imp AvgProposedM1_ Weight M2 Weight

(%) (%) MAE Ratio (%) Ratio (%)
2 6.3245 0.0221 0.2117 5.6344 0.0297
3 2.5698 -1.4153 0.2851 9.1009 2.6592
4 -5.6740 -1.7151 0.3564 7.1831 4.4019
5 -11.3461 -2.0625 0.4209 15.6962 7.2526
6 -11.8457 -1.9908 0.4686 17.6636 7.8634
7 -7.4347 -1.5085 0.5022 13.0585 6.1467
8 -4.2222 -1.1969 0.5362 10.3975 5.5515
9 -5.6736 -1.3196 0.5791 15.0956 7.8342
10 -6.8620 -1.4421 0.6165 22.1008 11.2573
11 -7.7236 -1.5529 0.6477 27.2342 14.0433
12 -10.4395 -1.6268 0.6847 40.3883 18.2291
13 -11.7015 -1.5841 0.7134 41.2189 17.2032
14 -11.2326 -1.4247 0.7361 40.6151 15.4893
07 —— 2024 Digital Camera
: 2025 Digital Camera
————— 2024 Washing Machine
0.6 2025 Washing Machine
:
205
E‘
04
0.3
0.2
2 3 4 5 6 10 11 12 13 14
Start_Lags
X 7: 227ZdMAE
K 7 SIHRLEE R O RS R LR
M1 M2
HHTEA MO MAE M1 MAE M2 MAE #G§% (%) 5% (%)
JAX 0.4109 0.4411 0.4057 —8.97 +1.81
AR 0.5137 0.5717 0.5221 —19.12 —0.48

XA LOWELR e DMK Z M X ¥ 2BETH 2, DLz
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MEDS L WIEE W 72 T & 72 - 72 2025 EEICE. —HR LT
ERMN —7.43%. MAE 28 0.5165 & KIEICELT 2HR e ko
Too THODERMNBHER D S, REETIVOEIERIRE
INtz, BRI, FRIKE ORYE (MAE) 2S5 7050 E
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EEAH Meta [R5 74 75 U 2 5BS T & 2 L5 BRI
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BICEZ 2 ERINNCIE ST 2 Z e pliff s %, . 7
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BB R AR - FIET 5 22 T, EFLVDOANERE BEL
TE3, ZOLIRBFEZEDIRTZLICED, YDX5kD
TAV—DTRRT MDA, YO XS REFRHOEICL ST
RO BERMEIN 2D WS B » AE B D
TR R ERN IR T2 Z E BHREL 12 5,

BE

(1] #EFERE, TEFEmsNcM S 2H5HAE) , 2023. https:
//c-portal-connect.com/info/2023ec

[2] Agriculture and Agri-Food Canada, “Sector Trend Analysis

2023. https:

//agriculture.canada.ca/en/international-trade/

— E-Commerce market trends in Japan,”

market-intelligence/reports-and-guides/
sector-trend-analysis-e-commerce-market-trends-japan
Du, R. Y., Hu, Y., Damangir, S. (2015). Leveraging trends
in online searches for product features in market response
modeling. Journal of Marketing, 79(1), 29-43. https://doi.
org/10.1509/jm.13.0495

[4] Choi, H., Varian, H. (2012). Predicting the present with
Google Trends. Economic Record, 88(S1), 2-9. https://doi.
org/10.1111/3j.1475-4932.2012.00809.x

Chevalier, J. A., Mayzlin, D. (2006). The effect of word of
mouth on sales: Online book reviews. Journal of Marketing
Research, 43(3), 345-354. https://doi.org/10.1509/jmkr.
43.3.345

Andersen, A. L., Hansen, E. T., Johannesen, N., Sheridan,

A. (2020). Pandemic, shutdown and consumer spending:

(3

[5

6

Lessons from Scandinavian policy responses. Proceedings of
the National Academy of Sciences, 117(34), 17209-17214.
https://doi.org/10.1073/pnas.2012145117

[7] He, Sherry, and Brett Hollenbeck (2020). Sales and Rank on
Amazon.com. SSRN Working Paper. https://doi.org/10.
2139/ssrn. 3728281

8] kTrktrH 5 — 3 —HHETE (2024). HAD EC {LF X ? HAD
T v YVP ECLRPMPDRRSFEH | . XX HhF—3I—.
https://shop-pro. jp/yomyom-colorme/97178



