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Chapter 7

customer populations, even where there are only three possible locations for
the outlets. To illustrate one approach to searching for feasible solutions t¢
such problems, we apply to a sample problem a heuristic method based on ong

described by Ardalan.®

Example
Suppose that a medical consortium wishes to establish two clinics to provide
medical care for people living in four communities in central Qhio. Assumg
that the sites under study are in each community and that the population of
each community is evenly distributed within the community’s boundaries.
Further, assume that the potential use of the clinics by members of the various
communities has been determined and weighting factors reflecting the relative
importance of serving members of the population of cach community have
been developed. (This information is given in Exhibit 7.10.) The objective o
the problem: find the two clinics that can serve all communities at the lowes

weighted travel-distance cost.

Proceduve
Step 1. Construct a weighted population-distance table from initial data

table, multiplying distance times weighting factor (Exhibit 7.11). For exam-
ple, Community A to Clinic B is 11 X 1.1 x 10,000(.001) = 121,

Step 2. Add the amounts in each column. Choose the community with
the lowest cost and locate a facility there (Community C, in our exatnple)
{Recall that costs are expressed in weighted population-distance units.)

TQ CLINIC LOCATED IN COMMUNITY

From
Community A B c D
A 0 121 88 132
B 123.2 0 112 78.4
o) 12 140 0 126
B 114 B4 108 0
349.2 345 308 336.4

Step 3. For each row, compare the cost of each column entry to the:
communities already located. If the cost is less, do not change them. If the cost !
is greater, reduce the cost to the lowest of the communities already selected

6 Alireza Ardalan, “An Efficient Heuristic for Service Facility Location,” Proceedings, North-
east AIDS, 1984, pp. 181-82.
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MILES TO CLINIC _ Relative
From Population of Weighting
Community A B C .- D Community of Population
A 0 11 8 12 10,000 1.1
B 11 0 10 7 8,000 1.4
C 8 10 o g 20,000 07
D 2.5 7 9 0 12,000 1.0
TO CLINIC
From
Community A B C D
A 0 121 88 132
B 123.2 ¢ 112 78.4
C 112 140 0 126
G 14 84 108 0
Step 4. If additional locations are desired, choose the community with the

lowest cost from those not already selected (Community D in our example).

TO CLINIC LOCATED IN COMMUNITY

From
Community A B C D
A 0 88 88 £8
B i12 0 112 78.4
C 0 0; 0 0
D 108 _84 1o8 LU
220 172 308 166.4
Step 5. Repeat step 3, reducing each row entry that exceeds the entry in
the column just selected.
TO CLINIC LOCATED
IN COMMUNITY
From
Community A B D
A 0 88 88
B 78.4 0 78.4
C 0 0 0
D 0 0 0
78.4 88 166.4




284 Chapter 7

Continue repeating Steps 4 and 5 until the desired number of locations
selected. If we wished to compute the complete list, it would be as follows;

TO CLINIC LOCATED

IN COMMUNITY

From
Commutnity A B
A 0 88
8 78.4 0
c 0 0
D 0 0
78.4 88

The problem has now been solved for all four possible locatio

first, then D, then A, then B.
The logic in this procedure is as follows:

ns. Choose G

ast total cost column is obvious, since this column loca-

1. Selecting the ¢
| cost of all communities traveling to that

tion represents the lowest trave

location.

Onee a location is chosen, then no rational memb

would travel to any other community that was more costly. In Step 2,

for example, residents m Community A would certainly prefer going to

2 clinic located in Community C (88), which has already been decided

on, than to B (121) or D (132). Therefore, the maximum number of

-distance units that residents of A would be willing
to pay is 88, and we can use this amount as our top limit. If a clinic is
located in A, however, residents of A would patronize their own com-
munity clinic (at a cost of U}, Residents in Community B would prefer
C (112) to A (123.2) but not to B (0) or D (78.4). Therefore, the cost
123.2 is reduced to 112, but 0 and 78.4 remain unchanged.

3. Once a community locasion is selected and the matrix costs adjusted,
that community can be dropped from the matrix, since the column

costs are no longer relevant,

er of a community

B3

weighted population

7.6 CONCLUSION

gement, capacity planning and location
d by the information revolution and
f the network firm has changed
and the growth of interna-

Like so many topics in operations mana
decisions are becoming heavily affecte
globalization of production. The emergence o
the way management vicws its available capacity,
tional markets has altered its location strategies.
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