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H|m(Model Comparison)

o wg | EAARAE [SARAE ]
Model I g A B A Model TV
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An Exploratory Study on Forecasting Sales Take-off Timing
for Products in Multiple Markets®
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Abstract

The objective of our study is to provide an exploratory model for forecasting sales take-off
timing of a product in the context of multi-national markets. We evaluated the usefulness of
key predictors such as multiple market information, product attributes, price, and sales for the
forecasting of sales take-off timing by applying the suggested model to monthly sales data for
PDP and LCD TV provided by a Korean electronics manufacturer.

We have found some important results for global companies from the empirical analysis.
Firstly, innovation coefficients obtained from sales data of a particular product in other markets
can provide the most useful information on sales take-off timing of the product in a target
market. However, imitation coefficients obtained from the sales data of a particular product in
the target market and other markets are not useful for sales take-off timing of the product in
the target market. Secondly, price and product attributes significantly influence on take-off
timing. It is noteworthy that the ratio of the price of the target product to the average price of
the market is more important than the price ofthe target product itself. Lastly, the cumulative
sales of the product are still useful for the prediction of sales take-off timing. Our model

outperformed the average model in terms of hit-rate.

Key words: Take-off timing, PLC(Product Life Cycle), Bass Model, Diffusion, Global Markets,

Hazard model
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The objective of our study is to provide a
forecasting model for sales take-off timing of a
product sold in multi-national markets. Forecasting
sales take-off timing of a product has little
been studied in the marketing literature while
field managers regard the forecasting of sales
take-off timing of products as the most
important task for PLC-based planning.

We employed Cox proportional hazard model
to develop a forecasting model for sales take-
off timing and considered five types of pre-
dictors: (1) Information on the previous diffusion
of target products in other markets, (2) Infor-
mation on the diffusion of other products in
the target market, (3) the attribute of target
products, (4) the price of target products, and

(5) the cumulative sales of target products in
the target markets. There are three different
methods for the measurement of take-off
timing in the extant studies. We used one of
them, called Maximum Growth Rule, to measure
the response variable, the take-off time of a
product.

We evaluated the usefulness of each
predictor for the forecasting of sales take-off
timing by applying the model to monthly sales
data between January 2003 to May 2006 for
ninety products (PDP and LCD TV) sold in
10 different countries by a Korean electronics
manufacturer. The following histogram shows
the distribution of sales take-off times of

ninety products in the dataset.

{Graph 1> Sales take-off distribution

25—

20—

Frequency

||

I I
0.00 3.00 6.00

I I l
9.00 12.00 15.00

HE0ISAIA

a2l =4 Al

Z ZE 7Yl ME HE OIF AIE ofF 28| wet A7 25



The average take-off time of this sample is
566 (months) and its standard deviation is
2.07, which means the variety of the take-off
times of products over countries. Most of
take-off times are within 3 to 9 months.

We estimated the model with this dataset
and suggest the best model as below.

The results of the significant tests of five
types of predictors show that product attributes
are useful predictors, especially the size of TV
monitor. It is not surprising that price predictors
are useful. Especially, ratio of the price of a
target product and market average price is
more important than the price of a target
product itself. This variable has not been intro-
duced as a predictor for forecasting take- off
times in the extant studies but our study show
the usefulness of a new predictor,

One of the most important questions in this
research is whether we can use the diffusion
data of a target product in other markets and

the diffusion data of other products in the

target market for global firms launching and
selling products in multiple markets. These
variables are especially important to global firms
since only global firms can obtain and use such
information. To test the usefulness of these
two types of predictors, we implemented model
comparison by estimatingfour models with dif-
ferent predictors: (1) model I (full model) with
all predictors considered in this study, (2) model
II without predictors of market diffusion of
other products in target markets, (3) model III
without predictors of market diffusion of target
products in other markets, and (4) model IV
without predictors of market price.

The results of this model comparison shows
that, among information on market diffusion,
innovation coefficients of the target products in
other markets are important predictors, while
imitation coefficients are not significant predictors,
for forecasting sales take-off times. This result
implies that sales take-off time depends on the

innovativeness of the market.

(Table 1> The parameter estimates of Best model

Estimate means SE. P-value
Display Size (Inch) 0.044736 0.0134 0.001
Average Innovation Coefficient of a
34.31172 5.8012 0.000
target product in other markets
Product Price -3.1E-05 8.89E-06 0.001
Ratio of the price of the targe‘t 0328341 0.1090 0.003
product and market average price
Cumulative sales of the target 0000035 L18E-05 0.003
product
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Furthermore, we tested the predictive power
of the model suggested in the study. Since the
predictive power of the model varies over the
time of prediction while some firms need to
predict the sales take-off time before launching
their product, while other firms need to predict
that three months after launching the product.
We estimated the best model with 74% of
sales data and tested the out-of sample fits of
these models with the rest of sales data (hold-
out sample). In order to understand how much
the suggested model improve the prediction
accuracy compared to other methods, we tested
two more models: (1) average model which
predicts sales take-off time based on averaged
take-off times obtained from the dataset and
(2) another model suggested in this study without
some predictors of market diffusion. The best
model outperformed average model, which can
be regarded as a base model for firms which
have no other method for forecasting sales
take-off times, by from 12.5% to 55.6%.

We have found some important results for
global companies from the empirical analysis.
Firstly, innovation coefficients obtained from
sales data of a particular product in other
markets can provide the most useful information
on sales take-off timing of the product in a
target market. However, imitation coefficients
obtained from the sales data of a particular
product in the target market and other markets
are not useful for sales take-off timing of the

product in the target market. Secondly, price

a2l =4 Al
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and product attributes significantly influence
on take-off timing. It is noteworthythat the
ratio of the price of the target product to the
average price of the market is more important
than the price of the target product itself.
Lastly, the cumulative sales of the product are
still useful for the prediction of sales take-off
timing. Our model outperformed the average
model in terms of hit-ratio.

Our study makes some contributions to the
PLC literature. Firstly, the model suggests in
the study is the first one for forecasting of
sales take-off of a product sold in multiple
markets. Secondly, we found a new useful
predictor, sales diffusion of a target product in
other markets, which can be used for firms
selling products in multiple markets/countries.
Lastly, the study implemented out-of-sample
fit tests with different prediction time which
has never been considered in the marketing

literature.
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