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An on-site Poisson model for forecasting the numbers of visitors at shopping
sites with explaining their mutual intervening opportunity effects: How many
shoppers who used to pass through Hakata to Tenjin would be intercepted if a
big commercial complex is developed at Hakata station located midway to
Tenjin district?
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Abstract

In Kyushu island of Japan, Kyushu Shinkansen connecting Fukuoka and Kagoshima started full operation on
March 12" 2011. Almost at the same time, Hakata terminal station located in Fukuoka city finished its
redevelopment and the new JR(Japan Railway) Hakata terminal station building named “JR Hakata City” opened on
March 3rd, 2011. The JR Hakata City is a shopping complex with total floor space of 200 thousand m? and 100
thousand m? shop floor area increased by 94 thousand m? shop-floor area from the previous one. Fukuoka City is
known as a twin city composed of two core CBDs with their transport terminals: One is Hakata district including JR
Hakata station and the other is Tenjin district including NNR(Nishi-Nippon Railroad) Tenjin station. Tenjin consists
of many shops and three main department stores. Its shop-floor area amounts to 260 thousand m?. JR Hakata station
and NNR Tenjin station is about 2km apart from each other and connected by subway and by bus.

Facing with the drastic increase of shop-floor area of Hakata district, Tenjin district is worrying about how the
opening of JR Hakata City affects their business. At present, many visitors seem to travel through Hakata to Tenjin
without stopping at Hakata because there is not so much retail agglomeration at Hakata. Of quite interesting problem
is how this situation would change if the big shopping site, JR Hakata City opened. As suggested by this instance, if
some shopping site is located midway from visitors” home to their destination, the site is said to be an intervening
opportunity to the destination. It has the intervening opportunity effect on the destination, which is defined as the
difference of the numbers of visitors to the destination between with and without the intervening opportunity.

The purpose of this paper is to predict the changes of the actual numbers of visitors to Hakata and Tenjin districts
caused by the opening of JR Hakata City while specifying the above intervening opportunity effect.

For the purpose we constructed a Poisson regression model with intervening opportunity effects to estimate how
many visitors who used to visit Tenjin through Hakata without stopping at Hakata would be intercepted by the new
redevelopment of JR Hakata City. We also estimated how many visitors who used to be trapped by Tenjin on the
way to Hakata in turn would not be intercepted by Tenjin after the opening of JR Hakata City.

As a result, we obtain the following: While the total number of in-migrants to Tenjin decreases by 14 thousand
persons per day that of Hakata increases by 50 thousand persons per day. As for the intervening opportunity effect of
Hakata on the destination of Tenjin, we estimated the number of travelers who pass through Hakata to visit Tenjin at
present as 21 thousand persons per day, which would become decreased by 14 thousand persons per day after the
opening of JR Hakata City. On the other hand, we estimated the number of travelers who are intercepted by Tenjin
on the way to Hakata at present as 23 thousand persons per day, which would become decreased by 13 thousand
persons per day after the opening of JR Hakata City.
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