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Estimation of Dynamic Effects of Price Increase on Sales Using Bayesian Hierarchical Model

Abstract

Estimating the effects of price increase on a company’s sales
is important task faced by managers. If consumer has prior
information on price increase or expect it, there would be
stockpiling and subsequent drops in sales. In addition, consumer
can suppress demand in the short run. Above factors make the
sales dynamic and unstable. We develop a time series model to
evaluate the sales patterns with stockpiling and short-term
suppression of demand and also propose a forecasting procedure.

For estimation, we use panel data and extend the model to
Bayesian hierarchical structure. By borrowing strength across
cross-sectional units, this estimation scheme gives more robust
and reasonable result than one from the individual estimation.
Furthermore, the proposed scheme yields improved predictive

power in the forecasting of hold-out sample periods.
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b1 (s.d) bz (s.d.) bz (s.d) ba (s.d)
0.9450 0.0196 -0.4077 0.0284 05534 00416 0.1801  0.0307
oG sd) G (sd) o (sd) o (ed)
0.0031  0.0015 0.0051  0.0029 0.0073  0.0048 0.0082  0.0038
L bii bzi bai b4i RMSE R-Souare
FER 8,711 0,9488 -0.4169 05842 0,1680 0,4838 0,774
LER 25,000 0,9508 -0.4164 05457 0,1830 1.3874 0,850
HEE: 12.210 0.95586 -0.4003 0.5686 0.1707 0.7351 0.809
P 8.991 0.9424 -0.4124 05724 0.1873 0.6999 0.754
ER 4.811 0.9496 -0.4047 0.5451 0.1501 0.4089 0.670
HEN: 7.490 0.9612 -0.3829 0.5609 0.1775 0.4291 0.802
RER: 4.471 0.9523 -0.4109 0.5370 0.1877 0.3559 0.730
HER: 11,540 0.9292 -0.3872 0.5569 0.2030 0.7749 0.800
ER: 33.290 0.9097 -0.4045 0.5404 0.2143 2.4269 0.812
PR 3.484 0.9467 -0.3745 0.5456 0.1890 0.2020 0.806
AE 11 11.650 0.9720 -0.4336 0.5432 0.1793 0.9245 0.741
FERE 7.143 0.9589 -0.4159 05618 0.1714 0.7799 0.585
A% 13 6.305 0.9412 -0.4305 05832 0.1956 0.5451 0.755
A= 14 2.052 0.9319 -0.4023 05377 0.1167 0.1403 0.763
A= 15 6.756 0.9468 -0.4185 0.5579 0.1554 0.5598 0.716
A= 16 5.374 0.9329 -0.4320 0.5449 0.2171 0.5066 0.740
=

-

) *:0.05<p-value 0.1, * Q=: p-value < 0.05
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by, by, by 2000 62 7€ 2001 1127442 A AL =}
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Aol A o] ok 2, A 2 b A Al o R o 5]
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vy, 7hA A ol whE g A vl =20 Aol s A
= 3R ghasel Wi g S A A0 vlEo] A RA 7FA )
FEC e F WA 7 QL EY S Fdsithal 7P #
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T B AFAETS AT TR FA S AL, E
AR el AlREL] 7S FLT For e dEe 1EdEl =
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RMSE MAFE
Aezd  wolAUCAS AEEd  wolAUTAS

o) @ /D @@

EES 05258 05141 0.978 7.91% 8.24% 1.041
EEF 1.4828 0.1829 0.123 8.52% 8.74% 1,339
LEE 0.8979 1.4823 1651 7.22% 6.97% 0,965
EER 0.6325 0.2419 1,331 7.19% 7.58% 1,055
EEY 0.3027 0.7505 2,479 7.00% 10.77% 2,111
EEY 0.6942 0.1762 0.254 11.22% 14.38% 1.281
LEY 0.5222 0.8266 1583 15.43% 17.58% 1,126
EEY 0,9601 0.4211 0,433 2.97% 3.02% 0,394
EEX 3.0000 1.9548 0.652 13.51% 2.11% 0,304
A9 10 0.1990 0.8963 4504 5.72% 5.47% 0.956
A9 11 1.7935 0.6256 0.349 18.44% 15.55% 0,843
A 12 0.9644 0.,4935 0512 18,19% 15,74% 0,365
7913 0.9549 0.8726 0,914 21.21% 16,54% 0,780
EESN 0.2898 0.5700 1.967 17.39% 10.19% 0.586
EERG 0.7036 0.8599 1.222 12,56% 16.13% 1,285
A 16 0.4620 1,1407 2,437 10,24% 8.89% 0,363
EE] 0,3995 0.7881 0,876 11.80% 11.17% 0,947
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