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1. Introduction

When we discuss “market area” or “boundary of market area”, we cannot forget three
students who were great pioneers of the study of this problem. The students are William
Launhardt, Harold Hotelling and Tord Palander. '

Launhardt who showed first examination of industrial location® discussed a market area
for a producer located at a given point in a market?.

Hotelling studied the change of boundary of market area of two retailers which occurs
by the change of the locations of the two retailers R4 and Rz who endeavor to get their
market as widely as possible. From his study of the “spatial competition” which is found
between the two retailers, he concluded that the two retailers would stand back to back in
the center of the market®.

And Palander examined the effect of the price at the location of producer of commodity
and cost of transportion per km (or mile) to market areas of two sellers®.

According to Hotelling and Palander, the boundary of market areas for sellers R, and
Ry is given at the location where the condition expressed by the following equation is satis-
fied.

pat+faAC=pp+fsBC (1.D
or
P,=Ps - | L.2.1)
Pi=pa+f4AC ; 1.2.2)
Pp=pp+7sBC 1.2.3

where P4 and Pp are the prices of the commodity solled by the sellers R4 and Rp at a point
in market C, respectively; p4 and pp the prices of the commodity at the locations of the
__gellers R4 and Rz, A and B; f. and fp the cost of transportation per km, namely, freight
Tates, for obtaining the commodities sold by the sellers R, and Rjz; and AC and BC the
distances from the location of seller R4, A to a point in market C and from the location of
seller Rz, B to the point C. ‘

If a market in which the markets for the sellers R4 and Rp appear is a straight line
drawn from point L to point M, the boundary of market areas can be shown by the point
C* in Figure 1, as already shown by Palander and Hotelling (Figure 1). If we denote the
values of distances AC and BC which satisfy the condition given by equation (1.1) or given

by equations (1.2.1), (1.2.2) and (1.2.3), by AC* and BC¥%, andt he point C at which the
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Figure 1 The boundary of market areas of sellers R, and Rj,

distances AC and BC become distances AC* and BC¥%, by C¥, then C¥* is a point which shows
the boundary between the markets for sellers R4 and Rz

In this paper, I examined a modification of the model used by Palander and Hotelling
and tried to find theoretically overlapping market area®.

2. Spatial Cost Line for Each of n Pieces of a Commodity

If the price of a commodity G sold by a retailer R, at the location of this retailer A is
pa and freight rate is f4, then the total cost for a consumer at location X who purchases
the commodity, P, is expressed by

Pi=ps+fad ‘ @.D

where d is the distance between the location A and the location X.

Actually, when a consumer at location X who wants to purchase one piece of the com-
modity G, he must expend his money as much as P,.

But, if the consumer wants to purchase two pieces of the commodity G, and if we addi-
tionally suppose that a half of the total cost of transportation is allocated equally to each
piece of the commodity, then the total cost for purchasing one piece of the commodity,
namely, the price of the commodity for the consumer at location X, P4(2) must be express-
ed by

PA@)=put = fad @.2
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In general, if the consumer at location X wants to purchase » pieces of the commodity
G from the retailer Ra, and if we suppose that one nth of the total cost of transportation
is again allocated equally to each pieace of the commodity, then the price of the commodity
at location X, P4(n) can be expressed by

Pa)=pat s fad; =12, n @9

When # is equal to 1, equation (2.3) becorr'iés.‘_equation 2.1).

In Figure 2, we can find the lines showing the relationship between the distance d and
the price Ps(n) (n=1, 2, N). »

In this paper, each of the lines is called “spatial cost line fm'f each of n pieces of com-
modity”. .

Py(n) Py(1)

Py(2)

Bi(N)

Figure 2 Spatial cost lines for each of » pieces of
commodity (n=1, 2, N).

3. Spatial Cost Line for a Commodity among m Kinds of Commodities

In this section, the total cost for for purchasing a commodity G,, for a consumer at
location X who wants to purchase simultaneously m kinds of commodities G;, G, -y Gy ooy
G, from the retailer R4 (or retailers Ry, Ras -+, Ram Who sell the commodities G,, G, -+
G;, -, Gn, respectively) at location A is examined.

Here, if it is also supposed that when the consumer purchases # kinds of commodities
at location A, total cost of transportation is allocated equally to a commodity G, then the
price of the commodity G, for the consumer at location X, P4 (G1/Gy Gy s Gn) must be
expressed by

PA(GA/Gur Gor s Gu) =paG)+ = Fad 3.1

where p4(G,) is the price of the commodity G, at the location A.
When m is equal to 1, the form of equation (3.1) becomes that of equation (2.1).
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We can also draw a line which depicts the relation between the distance d and the price
P4(G,/Gy, Gy, -, Gn) (m=1, 2, M) as shown in Figure 3. Each of the lines is called, here
“spatial cost line for a commodity among m kinds of commodities”.

Fy(GY/ GG +,Gr) '
DGy Gy

E(G\/ G1,G3)

Py(GY G, G +,Gry)

By(Gy) L S e

0 d

Figure 3 Spatial cost lines for 2 commodity among
m kinds of commodities (m=1, 2, M).

The form of the spatial cost line for a commodity among # kinds of commodities is
expressed by the same form as the spatial cost line for each of » pieces of a commodity.

4. Market Areas for Retailers R, and Rz

When we theoretically determine the market area for two retailers R4 and Rz by using
the spatial cost line for a commodity among m kinds of commodities, we can find overlap-
ping market area for the two retailers R4 and Rz at location A and B.

For simplicity, here, I try to examine the boundary of market areas under the supposi-
tion that (1) the retailer R4 at location A sells two kinds of commodities G, and G,, and
the retailer Rp at location B sells only one kind of commodity G, and (2) a person belong-
ing to a group of consumers, a consumer of Type I, at location X always wants to purchase
only a piece of commodity G, and a person belonging to another group of consumers, a
consumer of Type I, at location X wants to purchase simultaneously two pieces of commo-
dities which consists one piece of commodity G, and one piece of commodity G,.

When a person is a consumer of Type I and purchases only a piece of commodity G,
from the'retaile_r R4 and Rp, the spatial cost line for one piece of the commodity G, is, as
already shown by equations (1.2.2) and (1.2.3) in section 1, expressed by the following
equation :

Py(G)=pa(G)+fada 4.1
Py(G) =pp(G)+fsds (4.1.2)

where Ps(G,) (S=A, B) is the price of the commodity G, sold by a retailer Rg S=A, B
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at location S for the consumer at location X; ps(G,) the price of the commodity G, sold by
the retailer Rs at the location of the retailer Rs, S; fs the freight rate for obtaining the
commodity sold by the retailer Rs; and ds the distance from the location of the consumer
X to the location of the retailer Rs.
At the boundary of the market areas of the commodity G, for retailers R4 and Rp, the
COIldlthl’l which is expressed by the following equations must be satxsﬁed
PA(G)=P5(G) | (4.2.1)

or

4G +Sada=pp(G1)+rds (4.2.2)

And, if the market area observed is a straight line drawn from pomt L to pomt M, as
shown in Figure 4, the boundary can be shown by a point C¥,

P, (G1),P5(G1)

equation (4.2.1)<

equation (4.1.2) equation (4.1.1)

~~~~~~ 25(G1)
PA(Gl) —————— B 1) |

Figure 4 The-_'l\)o‘undary of market areas for the retailers R4 and
Rz in-the market occupied by the consumers of Type
L : .

Note : d4* and dp* are the distances from location A to location
C* and from location B to location C. Equations 4.1.D, (4.1.
2) and (4.2.1) in this graph are equatlons 4.1.1), (4.1.2) and
(4.2.1) in this paper, respectxvely

On the other hand, when a person is a consumer of Type II and purchases one piece
of each of the commodities G, and G,, provided that he can find the both commodities, he
will purchase one piece of each of commodities G, and G, from retailer R4 at location A,
but he purchases only one piece of the commodity G, from retailer Ry at location B.

Therefore, we can draw a spatial cost line for a commodity among 2 kinds of commo-
dities, namely, the spatial cost line for the commodity G, (exactly saying, for one piece of
the commodity G,) among two kinds of commodities, G, and G, from the retailer R, for



the consumer of Type II. This cost line is expressed by

But, we cannot draw a spatial cost line for a commodity among two kinds of commo-
dities for the consumer of Type II from the retailer Rz. We can only draw the spatial
cost line for one piece of commodity G, from the retailer for the consumer of Type II from
the retailer Rp, because he cannot find the both commodities at location B where the retailer

Rz stands.

Therefore, at the boundary of the market areas of the commodity G, for retailers Ry4
and Rp, the condition which is expressed by the following equations must be satisfied.

or

Here, we can obtain another boundary of market areas for the retailers R, and Rj

Fy(G1).Pp(G1),
Py(Gi/ G1,G2)

P4(Gy)

PuGL/Gry G=pa(G+5 Fads

Py(G)=p5(G,) +/5ds

PA<G1/G17 GE):PB(GI>

pa(GY) +~;—fAdA:pB<Gl) +frdp

market area for Rp

-

overlapping market area for Rjand Rp

The spatial cost line for a one piece of commodity G, is expressed by

bp(Gy)

equation (4.1.1)
equation (4.2.1)
equations (4.1.2) equation (4.4.1)
- and (4.3.2) /
i equation {4.3.1)
N\ N
|
|
|
L A ctocHF B M
emﬁarket area for RA————"

Figure 5 The boundaries of market areas for the retailers R, and

Ry in the market occupied by the consumers of Type I

and Type IL
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under the condition expressed by equations (4.4.1) or (4.4.2) which is shown by point C*¥
in Figure 5.

In Figure 5, we can find two boundaries of market areas, the boundary obtained under
the condition expressed by equation (4.2.1) (or equation (4.2.2)) which is determined by
consumers of Type I and that obtained under the condition expressed by equation (4.4.1)
(or equation (4.4.2)) which is determined by consumers of Type II. Therefore, the part
of market from C* to C** in Figure 5 is the market area for retailer Rz when the retailer
Rp sells his commodity G, to a consumer of Type I and simultaneously, it is the market
area for retailer R, when the retailer R, sells his commodity G, to a consumer of Type II.
The part of market from C* and C** in Figure 5 is an overlapping area for the retailers
R4 and Rp.

Consequently, from a theoretical consideration we can say that there is the possibility
of appearance of overlapping market area for retailers R, and Rj.

5. Examples Obtained from Survey

According to the result of a recent survey which was done by the Kichijoji Station
Center”, the consumers who came to Kichijoji which have a considerable great shopping
center to buy commodities were found in a very wide area, as shown in Figure 6.

This result suggests the existence of overlapping area of retailers. Therefore, we can
say that this is regarded as an “indirect evidence” for the existence of overlapping market
area of retailers. ,

I can show another example which is regarded as a “direct evidence” for the existence
of the overlapping market area. In the areas in the vicinity of Kichijoji Station and
Musashisakai Station, we can find many shop-lined streets. Figure 7 (a) and (b) show the
market areas for some group of retailers of the shop-lined streets in the areas in the vicinity
of Kichijoji Station and Musashisakai Station which were obtained from the survey perform-
ed by the Musashino Chamber of Commerce and Industry”.

According to these figures, we can find directly the overlapping market areas for some
groups of retailers. For example, the areas O, and O, in Figure 7 () and the area O in
Figure 7 (b) are the overlapping market area of the market areas for the shop-lined streets .
S, S(2) and S(4) and for the shop-lined streets S(7), S(8), S(9), S(10) and S(11); that of
the market areas for the shop-lined streets S(7), S(8), S(9), S(10) and S(11) and for the
shop-lined streets S(12) and S(26); and that of the market areas for shop-lined streets S(51),
S(52) and S(53) and for the shop-lined streets S(54), S(55), S(56) and S(57), respectively.

From this result of the survey, we can find actually the size and configuration of the
overlapping market area.

It is very interesting to find that some parts of boundary of a market area are in the
overlapping market area and other parts of it are not in the overlapping market area.

This show that the overlapping areas found in these maps do not necessary appear by
physical insufficiency of the number of the kinds of commodities. If the reason why the
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Figure 6 The geographical distribution of customers who came to Kichij6ji.

Source : The Data for the Circle of the Kichijoji Station Center.
Notes : This result was obtained by a survey in a single day (Saturday).

The dots in this map are places of residence of customers who came to Kichijoji. One
dot shows the place of residence of one customer. The number of dots in 331. The loca-
tions of these dots are obtained from the observation of 409 persons.

The number in a small circle is the number for identifying the main stations in this
map. The names of the station given the number are as follows :

1: Kunitachi, 2: Kokubunji, 3: Musashikoganei, 4 : Higashikoganei, 5 : Musashisakai,

6 : Mitaka, 7 : Kichijoji, 8: Nishiogikubo, 9 : Ogikubo, 10 : Asagaya, 11:Ko&enji, 12:
Tanashi, 13: Seibuyagisawa, 14 : Higashifushimi, 15: Musashisakai, 16 : Higashikurume,
17 : Hoya, 18: Oizumigakuen, 19 : Shakujiikden, 20 : Bubaigawara, 21 :Fuchiihommachi,
22 : Meidaimae.

The percentage of the number of customers by places through which they came to Kichijoji
and the percentage of the number of customers by time (in minutes) spent for coming to

of 408 person. The number in parentheses is the value of the percentage.
&) ‘
others (2.9)

working
place

place of
employment
residence

school (62.5)

friend’s residence(2.0)
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(a) Kichijoji , (b) Musashisakai
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o % . % Musashisakai , L )
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Boundary lines of market area for shop-lined streets Boundary lines of market area for shop-lined streets
S, S(2) and S(4) : —, S(48), S(49), S(50) and S(58) : —,
for shop-lined streets S(7), S(8), S(9), S(10) and for shop-lined streets S(51), S(52) and S(G3) t---
S(A1):--- for shop-lined streets S(54), S(55), S(56) and S
for shop- hned streets S(12) and S(26) : — ~-— -, and (B7) 1 eeeeee , and
for shop-lined streets S(27) and S(31) : —~-—, for other shop-lined streets : ———-—, — = ——-~
Overlapping market area : The parts given oblique Overlapping market area: A part g1ven obhque
lines, O;, O; and O,. lines, O.

Figure 7 The market area for shop-lined streets.

Source : Musashino Shoké Kaigisho (Musashino Chamber of Commerce and Industry) : Musashinoshi
‘Chiiki Kouri Shogyo Kindaika Taisaku Chdsa Hokokusho (Report on the Policy for Modernization
of Local Retailers in Musashino City), 1981, p. 50. ,

Notes : Thick line given a number written in a circle is a shop-lined street. The number written
in a circle is the number for identifying shop-lined market. If the number is ¢, then it shows
shop-lined market S(7). The shop-lined street S(31) is not found in the map (a). It is found
outside the territory of this map.

overlapping areas appear in the maps is physical insufficiency of the number of the kinds
of commodities in a market area, the whole market area will become an overlapping area.
Therefore, the emergence of the overlapping areas in these maps may be, at least, partly
explained by personal difference of acquisition of information about the spatial distribution
of shops——some persons will have an information that they can purchase some kinds of
commodities simultaneously in some shops at a spot in market®, but other persons may not
have such an information——and by the mechanism of the emergence of overlapping area
depicted by means of the spatial cost line for a commodity among = kinds of commodities,
and partly explained by particular personal reason and by the mechanism to be depicted by
other principles which may be, for example, sociological or psychological principles of action®.

6. Conclusion

The traditional theories of market area showed a very lucid explanation of the existence
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of boundary of market areas for producers of commodities or retailers. These explanation
gives us a very important knowledge about the spatial structure of market However, the
theories did not show the existence of overlapping market area!®,

According to the traditional theories, it is difficult to find overlapping market area,
provided that they are not given some modification.

I found that if we modify the premises used in the theories, especially the premise about
the freight rate, we can theoretically find possibility of existence of overlapping area. The
key point of finding overlapping market area was the assumption that when a consumer
purchase more than one kind of commodities, the cost of transportation was allocated to the
cost of purchasing commodities.

Fortunately, I could show the actual survey of market area in which I can clearly find
the overlapping area of retailers, and it was found that the existence of the overlapping
area observed here would be explained by the spatial cost line for a commodity among
kinds of commodities proposed here.
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a
p+rz Y (2>
1/a
2= (2) (3)

On the other hand, if the highest price of the commodity which is accepted by consumer is
P, the P must be expressed by the following equation :

P=-L | (4)

Using these premises, Launhardt, concluded that the distance between the location of producer

(or supplier) R and the boundary of the market area of the commiodity, Z is given by

=2t | (5>
and the area of the market area A is given by
A=rz?
B—p >2
=z 6
(5 (6)

In the figure shown below, we can find the values given in the premises of this discussion
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