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Fig. 1 The dynamic state transition for individual consumer in FSA
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Table 1 The features of market growth models
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Table 3 The results of parameter estimation for varies data setting

ok FEAZWE | Al e W ik Gigla) ZEE FME | F - {H R
[2]3] " v e
(EAE=) A5 p H¥ q At m F¥a RECr B ¢ B EE
EX) .
0.0030 | 0.0827 1.6 | 0.0067 | 0.3511 | 0.2599 | 0.2034 |125.102 6**
2010 - 06
EX
0.0021 | 0.1350 1.642 | 0.0594 | 0.3171 | 0.4209 | 0.3274 |30.576 4**
Pl din: | 2009 - 06
PR EX
0.0017 | 0.1747 1.64Z | 0.0930 | 0.2929 | 0.5275 | 0.4103 |20.246 1**
2008 - 06
EX
0.0020 | 0.1342 1.64Z | 0.0553 | 0.3186 | 0.4133 | 0.3220 | 35.449 3**
2007 - 06
=
0.0035 | 0.1125 | 17.74Z | 0.0320 | 0.2213 | -0.498 8| 0.704 3 | 12.571 4**
2010 - 06
EX)
0.0018 | 0.2396 | 17.742 | 0.1363 | 0.1307 | -0.9727 | 1.371 8 |27.142 9**
iR | 2009 - 06
TR =
0.0044 | 0.0888 | 17.74Z | 0.0202 | 0.2343 | -0.4162| 0.5980 |21.714 3**
2008 - 06
S .
0.0042 | 0.0904 | 17.74Z | 0.0196 | 0.2338 | -0.4240| 0.6052 | 16.285 7
2007 - 06
S
0.0025 | 0.1169 | 4.542 | 0.0846 | 0.4761 | 0.1579 | 0.4657 |65.142 9**
2010 - 06
S
0.0017 | 0.1866 | 4.542 | 0.1371 | 0.4439 | 0.2222 | 0.6624 |59.714 3**
M%: 2009 - 06
A SR E
0.0064 | 0.0511 4.542, | 0.0583 | 0.5003 | 0.0986 | 0.2654 | 9.088 3**
2008 - 06
S
0.0065 | 0.0524 | 4.542 | 0.0465 | 0.5031 | 0.0732 | 0.2270 |44.553 6**
2007 - 06
S
0.0004 | 0.1199 | 32.64Z | 0.0513 | 0.1005 | 0.9952 | 0.9952 |50.552 4**
2010 - 03
. S
R 0.0003 | 0.1230 | 32.24Z | 0.0508 | 0.0992 | 1.0195 | 1.0195 |32.074 5**
2009 - 03
evagl = I
) Ans =
THEL 0.0004 | 0.1209 | 32.84Z | 0.0486 | 0.1011 | 0.9815 | 0.9815 |16.599 1**
2008 - 03
ES]
0.0003 | 0.1446 | 33.54Z | 0.0630 | 0.0844 | 1.1076 | 1.1076 | 14.553 3**
2007 - 03
S .
0.0005 | 0.064 5 28112 | 0.0470 | 0.0963 | 1.0214 | 1.0183 |37.714 3**
2010 - 03
z .
Tl e 0.0005 | 0.0432 | 28542 | 0.0162 | 0.1253 | 0.8858 | 0.8832 |41.1429**
2009 - 03
AR B =
7 0.0003 | 0.0650 | 27542 | 0.0297 | 0.1105 | 1.2579 | 1.2542 |52.571 4**
2008 - 03
z .
0.0006 | 0.0358 18642 | 0.0025 | 0.1348 | 1.0414 | 1.0383 |65.142 9**
2007 - 03

T FoRp <0.01; *F FRp < 0.001.
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Table 4 Forecasting evaluation for four models after cut end data: MAPE

- it AR 25 £S5 Bass |22 - HMlg | RgrHEK
HHZS ” . Fi gy [1-20 | g gp [15-16] 01 (9]
PR S RERL | A oAy AR
2000 - 07—2009 - 06 21% 25% 25% 70%
USEIRE : . : :
(5 2000 —07—2008 —06 25% 43% 22% 27%
1
2000 —07—2007 —06 23% 53% 32% 32%
2000 —01—2009 —06 17% 63 % 64 % 63 %
[GLEREE
e 2000 —01—2008 —06 15% 54 % 53% 56 %
IS
2000 —01—2007 —06 13% 56 % 55% 58%
1994 —06—2009 —06 9% 5% 10% 5%
i35
1994 —06—2008 —06 7% 28 % 10% 43 %
A
1994 —06—2007 —06 12% 9% 15% 9%
1999 —01—2009 —03 12% 38% 37% 58 %
R i
L 1999 —01—2008 —03 21% 55% 43 % 77%
i
1999 —01—2007 —03 9% 44% 37% 59%
1999 —01—2009 —03 12% 59% 49% 54%
Tl e
1999 —01—2008 —03 13% 56 % 49% 50%
A B 5
1999 —01—2007 —03 9% 52% 47% 47 %

i MAPE 8/ , 22 W00 AR 4 15 (R A AT > 9000 07 3 ARSI S A TR A TR A 2088,
P AR —AF 2528 1
£S5 HEARERBIEEILL 4 HERRATHRNRR: RMSE

Table 5 Forecasting evaluation for four models after cut start and end data: RMSE*

‘ it RES4 AL Bass |25 - I | RHSHK
eSS )
B R A R Bimee | g2 | g (15-16] iy o)
1999 - 07—2009 - 06 0.029 1.615 2.350 3.994
PR i
. 1999 - 07—2008 - 06 0.221 0.563 2.214 2.222
LR ABETS
1999 - 07—2007 - 06 0.029 0.393 2.672 1.216
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A study on market growth for new product based on finite state automata

WANG Feng, HUANG Min-xue
Economics & Management School, Wuhan University, Wuhan 430072, China

Abstract: The dynamic consumption process could be considered as state transition of finite state automata.

Trial purchasing, word-of-mouth effect, repeat purchasing, customer attrition, and seasonality can influence
the market growth for new product simultaneously. Combing all these factors, we develop a generalized market
growth model based on finite state automata. This model is more relaxed and rich than the Bass model, service
growth model, or trialrepeat model. Findings from five categories in China show that the forecasting effective—
ness is greater than those of other three models. Our research could help firms to understand deeply the diffu—
sion and growth patterns for new products and guide decision makings on marketing strategies.
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