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In nurse scheduling, which makes rosters for nurses who work in shifts, it
is required to meet various constraints to assure the quality of nursing and working condition of
nurses. Recently, against a background of nurse shortage, hospitals which hire nurses by some types
of working patterns according to their personal situations are increasing in Japan. This researc
deals with the nurse scheduling problems in such a hospital and proposes a heuristic method based on

a series of heuristic rules for generating acceptable rosters efficiently. To evaluate the
effectiveness of the proposed method, the nurse scheduling problem is formulated in an integer
programming form and is solved by using an MIP solver. Numerical experiments on 70 examples in a
Japanese hospital where both two-shift nurses and three-shift nurses are hired demonstrate that
rosters obtained by the proposed method have acceptable quality and the computation time is short
enough for practical use.



24

65

25%

1BM 1LOG CPLEX

10



10

3
2 11
1:3 7 70
70
24
22
24 ©
22510157
3
3
2
70
@
3 2
24 30 3
2
1:1 1:3 1:7 3:5 5:3 3:1 7:1
10 70
10
1
@
®
©
(D
® )

@
W)

(i) 0JT
@ 6
1
10
oJT
3 2
71 80.3% 76.1 9.2 735
31 76.1% 78.0 10.2 | 66.6
53 69.9% 79.3 11.8 | 64.0
11 68.4% 80.0 12.2 | 57.6
35 67.9% 81.8 11.1 | 59.1
13 65.2% 80.3 11.1 | 46.7
17
1
/
2
0JT
70
1
3 24 3
17
10
3
2
CPU
Core-i7-2600 16GB
2
2
3
2




10
2
71 50.5
31 3.2
53 30
11 11
35 42
13 30
1 12
1:7
&)
3
13 Stepl 4
Step5 8
Step9 11
Stepl?
Stepl3
Stepl
Step2
Step3
Step4
StepS ( )
Step6
Step7 ( )
Step8
Step9
Stepl0
Stepll
Stepl2
Stepl3
3

Step
4
4
Stepl3
Stepl3
2
2
3
2
2
3
3
2
2
3 3
3 2
7:1 3:1 5:3
()] 10
3
3
10
@ 0JT
2 )
7:1 90.3% | 56.6 | 16.8 | 19.8 | 51.8
31 85.3% | 52.7 | 26.6 | 18.8 | 49.3
5:3 83.8% | 468 | 29.2 | 185 | 51.3




)

20

8
Kazuko Morizawa, Naoki Hirabayashi
A heuristic approach for nurse
scheduling under two- and three-shifts
workers mixed situation The 24th
International Conference on
Production Research 2017

Naoki Hirabayashi, Kazuko Morizawa
Facility layout methods using
distributed evolution strategies The
24th International Conference on
Production Research 2017

2017
2017

2016
2016

2016
2016

2015 2015

2015
2015

2015 2015

@
MORIZAWA Kazuko

@
HIRABAYASHI Naoki



