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(Figure 1) Adjacent Market Classification
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(Table 1) Improvement of Market Parameter Distances

o Improvement  Rate of Market Parameter Distances (%)
Prediction Market
Exp. 1 Exp. 2 Exp. 3 Exp. 4 Exp. 5
Key telecommunications service switch 9.4 14.4 12.8 11.3 7.4
Private switch 62.1 69.7 20.1 2.5 21.8
Photo  transmission systems -6.7 5.9 3.7 20.6 2.7
Hand-held  device -12.5 -11.7 11.9 1.3 19.7
Wireless  telecommunications switch 9.5 15.5 5.1 5.1 15.5
Terrestial broadcasting  transmitter-receiver 4.0 4.0 4.8 4.1 2.5
Wired broadcasting  transmitter-receiver 0.0 1.6 1.2 1.6 0.1
Digital camera -9.6 -9.6 43 1.3 3.9
DVD player 0.0 52.7 50.1 39.3 414
CCTV camera -19.4 2.1 0.6 0.6 17.0
Notebook PC 7.3 5.6 13.6 7.3 5.8
D RAM 0.0 2.6 6.1 3.7 1.2
Flash memory 0.0 11.5 28.3 20.4 8.8
Kimchi  refrigerator 0.0 3.0 2.3 0.9 5.2
Air conditioner 68.2 0.0 17.5 87.4 345
Vacuum cleaner 293 45.5 45.5 28.6 17.5
Average 7.7 13.3 14.2 14.8 12.8
(Table 2) Improvement of Variance Indices
o Improvement Rate of Market Parameter Distances (%)
Prediction Market
Exp. 1 Exp. 2 Exp. 3 Exp. 4 Exp. 5
Key telecommunications service switch 1.8 3.4 2.7 33 1.0
Private switch 1.1 1.3 0.3 0.4 1.2
Photo transmission systems 1.1 0.6 0.2 -0.8 0.3
Hand-held device 6.9 10.4 2.0 8.0 0.1
Wireless telecommunications switch 0.5 0.0 0.9 0.9 0.2
Terrestial broadcasting transmitter-receiver 0.2 0.2 1.2 0.6 0.9
Wired broadcasting transmitter-receiver 0.0 0.2 1.1 0.2 0.8
Digital camera 0.1 -0.2 0.0 -0.3 0.1
DVD player -0.3 0.1 0.2 -0.1 0.2
CCTV camera 0.1 0.3 0.6 0.6 0.3
Notebook PC 0.4 1.6 2.0 0.9 0.5
D RAM 0.0 0.4 0.4 0.0 0.2
Flash memory 0.2 0.1 0.5 -0.1 0.4
Kimchi refrigerator 0.0 0.1 0.1 0.2 0.2
Air conditioner 0.3 0.0 0.1 0.3 0.1
Vacuum cleaner 0.2 0.5 0.5 0.2 0.1
Average 0.8 1.2 0.8 0.9 0.4
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Abstract

An Expert System for the Estimation of the
Growth Curve Parameters of New Markets

Dongwon Lee* * Yeojin Jung** - Jackwon Jung** * Dohyung Park***

Demand forecasting is the activity of estimating the quantity of a product or service that consumers
will purchase for a certain period of time. Developing precise forecasting models are considered important
since corporates can make strategic decisions on new markets based on future demand estimated by the
models. Many studies have developed market growth curve models, such as Bass, Logistic, Gompertz
models, which estimate future demand when a market is in its early stage. Among the models, Bass model,
which explains the demand from two types of adopters, innovators and imitators, has been widely used
in forecasting.

Such models require sufficient demand observations to ensure qualified results. In the beginning of
a new market, however, observations are not sufficient for the models to precisely estimate the market’s
future demand. For this reason, as an alternative, demands guessed from those of most adjacent markets
are often used as references in such cases. Reference markets can be those whose products are developed
with the same categorical technologies. A market’s demand may be expected to have the similar pattern
with that of a reference market in case the adoption pattern of a product in the market is determined mainly
by the technology related to the product.

However, such processes may not always ensure pleasing results because the similarity between
markets depends on intuition and/or experience. There are two major drawbacks that human experts cannot
effectively handle in this approach. One is the abundance of candidate reference markets to consider, and
the other is the difficulty in calculating the similarity between markets. First, there can be too many
markets to consider in selecting reference markets. Mostly, markets in the same category in an industrial
hierarchy can be reference markets because they are usually based on the similar technologies. However,
markets can be classified into different categories even if they are based on the same generic technologies.
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*** School of MIS, Kookmin University
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Therefore, markets in other categories also need to be considered as potential candidates. Next, even
domain experts cannot consistently calculate the similarity between markets with their own qualitative
standards. The inconsistency implies missing adjacent reference markets, which may lead to the imprecise
estimation of future demand. Even though there are no missing reference markets, the new market’s
parameters can be hardly estimated from the reference markets without quantitative standards.

For this reason, this study proposes a case-based expert system that helps experts overcome the
drawbacks in discovering referential markets. First, this study proposes the use of Euclidean distance
measure to calculate the similarity between markets. Based on their similarities, markets are grouped into
clusters. Then, missing markets with the characteristics of the cluster are searched for. Potential candidate
reference markets are extracted and recommended to users. After the iteration of these steps, definite
reference markets are determined according to the user’s selection among those candidates. Then, finally,
the new market’s parameters are estimated from the reference markets. For this procedure, two techniques
are used in the model. One is clustering data mining technique, and the other content-based filtering of
recommender systems. The proposed system implemented with those techniques can determine the most
adjacent markets based on whether a user accepts candidate markets.

Experiments were conducted to validate the usefulness of the system with five ICT experts involved.
In the experiments, the experts were given the list of 16 ICT markets whose parameters to be estimated.
For each of the markets, the experts estimated its parameters of growth curve models with intuition at first,
and then with the system. The comparison of the experiments results show that the estimated parameters
are closer when they use the system in comparison with the results when they guessed them without the

system.

Key Words : market demand forecast, market growth curve, clustering data mining technique, content-based

filtering, recommender system
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