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Proposal of an Order Determination Algorithm for Substitute

Attendance Requests

Abstract: In an alternative attendance request, managers ask employees to fill in a shift that has
been vacated due to unexpected absence. It is necessary to contact the employees individually, which
places a heavy burden on the the managers. Some companies try to use a messaging application to
automate the task. In this paper, we propose a request algorithm for leveling the number of acceptance
for one month and improving the sufficiency rate using a messaging application. We use multi-agent
simulation based on our study|[1] for testing the algorithm. The experiments show that optimal request

number strategy is effective when requesting in descending order of acceptance rate.
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Fig. 1 Model for multiple substitute attendance requests
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Table 1 Examples of acceptance levels and acceptance proba-
bilities

Acceptance level | Acceptance probability

1 0.1
2 0.15
3 0.5
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Table 2 Common parameters related to shift creation

Parameter Value
Term 4 weeks(28 days)
Number of projects 1
Number of workers 215
Numer of level 1 workers 185
Numer of level 2 workers 20
Numer of level 3 workers 10
Probability of absence the day before 0.05
Probability of absence on the day 0.05
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Table 3 Number of each employee agent type

Type Number of workers
MAE 20
AEN 80
MA 5
EN 20
Only A 10
Only N 60
Other 20
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Fig. 2 Daily insufficiency occurrence rate for each condition of

acceptance probability
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Fig. 3 Daily insufficiency occurrence rate for each request or-

der algorithm
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Table 4 Acceptance probability searched in preliminary experiments

. Acceptance probability Acceptance probability Acceptance probability
Condition
of level 1 of level 2 of level 3
Condition 1 0.01 0.05 0.5
Condition 2 0.01 0.1 0.5
Condition 3 0.05 0.1 0.5
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Fig. 5 Relationship between the insufficiency occurrence rate

and the average number of requests per month
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*  noexcess expected value(a=0.8) e optimal(8=0.25)
expected value(a=0.2) expected value(a@=1.0) v optimal(8=0.50)
expected value(a =0.4) expected value(a@=1.2) v optimal(8=0.75)

expected value(a =0.6)
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Fig. 6 Relationship between the insufficiency occurrence rate

and the excess security occurrence rate for the descend-

ing order
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