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Development of a Staff Scheduling Model
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Abstract: Scheduling staff in the service industry often takes considerable time and resources. Developing
all-around software is also hard due to various constraints which depend on the type of the service and the
management policy. The constraints of this scheduling problem involve such factors as the skill level of a
team, balancing workload among staff and consideration of staff’s preferences. In this paper, we propose a
mathematical programming model for this problem, which can deal with differences among the type of the
service and the management policy as well as consideration of staff’s preferences. We also show a prototype
of the scheduling support system which is developed based on the model. We then discuss a way to represent

constraints or goals which are considered unconsciously, in our model.
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Fig. 1 Example of a shift schedule for a restaurant.
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ZHEIHA MEXHICERE | TENITERE | KIS Law
N7 T v ESTEE 31.1 47.0 21.9
A%y T DRES] 28.5 56.5 15.0
A%y 7 o NH IR 10.9 50.7 38.4
PN 4 28.2 53.2 18.6
) F e O R 23.9 55.5 20.6
S foe T T ] 44.5 43.3 12.2
IS 33.2 51.7 15.1
T SEIREH - I H 42.9 50.7 6.4
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Fig. 2 Examples of one-day schedules (consisting of a single
task) for staff who can work from 6:00 to 14:00.
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Fig. 3 Examples of one-day schedules (consisting of two tasks)

for staff who can work from 6:00 to 14:00.
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HER | X P> a?hkr DVC DDA IES.
10 A 7 0 0 3 0.85 f»
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1H 258 0 0 30 0.94 ¥
2 A 29 0 0 0.69 ¥
3 H 6 0 0 0.72 ¥
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Table 3 Comparison between actual schedules and our gener-

ated schedules: staff shortages and rate of agreement.
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10 H 12 7| 94.1%
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12 A 22 16 | 93.4%
1A 277 258 | 92.5%
2 A 43 29 | 93.6%
3 A 6 6 | 93.8%
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Fig. 4 Flow of scheduling when using the support system.
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&L ZH)THRVEE0 LD L) BEK yjneir (j €D,
heH;, ke K, i,i' e M, i#4) #BAL7. BEET
VT, LoOERLIZRIIRTX (9) £ (10) 2z, H
RIRIE A (11) ICEET 5.

By 3515 [1]

E E Oikr PijphkTijp = Yjhkii’

r€Ry pEP;;

je€D,he Hj ke K,i,i' € M,i #7 (9)
Z Z 5i'k7»pi’jphk$i'jp = Yjhkiil
rE€Ry pEP;/;

jeD,he Hj ke K,i,i' € M,i #4 (10)

#LUVWERESH (1]

- - +
E E E E (Wnkr % hr + WinkrQhg)

JED heH; keK rERy,
+ Y (w7 +wiBh)

i€ M

IDIDINDY

JED heH; kEK i,i' €M, i#i’

wyYinki (11)

CITwl, &, EBETAY v 7i b AT v 74 (i #£4)
WY A & SOFFfifEL LA EhTwa. K
(9) DfeliE, A% v 7 iHHjDOIALAT Y N hTHE
BhkEATIEZLIIRDD, £2)THRVEZ0IZRLDT
Yjnkir ® 0127% 5. [AKRIZ, KX (10) DL, 25w 7 ¢
NPHjOIZ AL ATy b h TEBEEITIEZ 1R
B, Z)THRVEZIF0IZRDDT yjpgier 0I12% 5. D
¥, TnH2200XTiE, HjD¥ A LAY b hDE
BhkTAYy7il i BB DHEEZDE yjppe B°
LiC%A 2 %7, 2L C, HWBEX (11) T, o
HIB#E DX (1) 2 R/MET 5720 TH <, wl,, DK
EWARY » 7 ki DG CEE T AR O RN R
T 5",

[2] &EX 4y 7ICRBAShBZERIPH D XTI 21—
BAY 9 THREI AL A0y N TRERZIT- EE
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D2 Y DEEER 7.
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x4 HROWE BARE, BUGOEIHEE O—HE, RKFKRH)
Table 4 Results (staff shortages, rate of agreement, and time

to find solution).

ET N > W | 2 a;fhkr 67 | S| EE | SRR
REETIV 6 0 0 0| 938% 0.72
[1] 6 0 0 0| 95.0% | 539.89 #
[2] (A)-1 6 34 0 0]953% ]| o07®
[2] (A)-1 6 0 0 0]954% | o075
[2] (A)-100 6 0 0 0]955% ]| o07®
[2] (A)-1000 6 0 0 0[956%| o075
[2] (B)-1 6 0 0 0[914% | o076
[2] (B)-1 6 0 0 0[954% | o075
[2] (B)-100 6 0 0 0955%| o075
[2] (B)-1000 6 0 0 0[956%| o075®

(23 L CRHEEO S WEBI B H A7 22— L & % CER L
IITRE L7,
#LVWEREIE (2]

minimize

Z Z Z Z (W her Oy +w;_hkra;-hkr)

jED heH; k€K TERy,
+ > (wy B+ wiB)

i€ M
=3O whmg, (12)
i€M jeD peP;;
4 BT 2R e RIS, B L7725 1 Bk GF

mﬁﬁ)%mwﬂmﬁﬁﬁ~ﬁ%¢é_k%§hb,UL
(2] DIBEET VIS CEFBREAER L., 2L C, 4%

THONT- R & L7z,

(1] <id, HL<REELZ wl, OMEICHL, TOHK
BBIAFAE L2 EA DT % 1000 L% EL, [2] i2owT
&, wi, OEISHL, TLO HWBEEBIAAE L I2EAD T &
1101m 1000 @ 4 FECEIHERZTo72. T4 1
BEMEERTLICEHDOR YA L AT Yy OREBICBIT
2 8B NEORREE BRI gy 0, TRENOR
M, £A5 v 7 ORBREBOLE L BR 37, 87 e
NO#KM, 2L T, HouBReo—3EE, KFREH%
gLz THhA.

% HWBEEICR Y At 2 & T, 3 BEOREET I
THEONIFEL) O —FER LN > TND T L iR L.

B, TNV [1] CRMBEMAH IS ERBoTW
LM ZIEL ORMGOBIEZBIEE L /2. el BRI
ERELTHAGTHOND, TREDOT v v THED
MNEVEDLEEST, REFETHS L V) RIEE 1572

OICHEFED 53 TEL Tz, RERTIE, w), OMHEIC
L, JTOHMBEEICHEELEADITE 1000 L& L
72h, ZOMEENELT D EEHITRMFMAEL 25 2
LB SN, BHOFEREOM CTROBEL IO XIS
<L, sz BB & FE 0038 SRS B K
B, 94 MR TRPBIIKVIRETH s 72 L IS5,
CORREE, G2 OoNMEHRERDITOREICL DR
NI BDT, ERIZHTzo TLRKFBEMIC ERZ5%ET
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RAL A5y 7OTREER (16 A5)
Table A-1 Tasks possible for each staff member (16 people).

x® A2 FAYy7OUBHLRRMT 31 HO) 5D 6 AIY)
Table A-2 Availability of each staff member (6 of 31 days).

2% v 71D EEEE k- ®vTr 2%y 7ID| 1W0H1H | 100420 | 10H3H | 10440 | 100H5H | 10H6H
1 () 1 14:00 | 24:00 14:00 | 24:00 | 14:00 | 24:00 | 14:00 | 24:00
5 P 2 18:00 | 23:00 17:00 | 23:00
) 3 17:00 | 23:00 17:00 | 23:00
3 ® 4 18:00 | 24:00 17:00 | 24:00 14:00 | 23:00
4 ® 5 17:00 | 24:00 17:00 | 24:00 | 17:00 | 24:00 14:00 | 24:00
5 [} 6 18:00 | 24:00 18:30 | 24:00 18:30 | 24:00
6 [ ) 7 19:00 | 24:00
7 PY 8 17:00 | 22:00 | 17:00 | 22:00 | 17:00 | 22:00 | 17:00 | 22:00
s ° 9 17:00 | 21:30 | 17:30 | 21:30 | 17:00 | 21:30 18:00 | 21:30 | 16:30 | 21:30
10 17:00 | 21:30 | 17:00 | 21:30 | 17:00 | 21:30 | 17:00 | 21:30 | 17:00 | 21:30
9 L4 11 17:00 | 24:00 | 17:00 | 24:00 17:00 | 24:00
10 [ 12 17:00 | 24:00 | 17:00 | 24:00 17:00 | 24:00 | 17:00 | 24:00
11 [ ) 13 18:00 | 24:00
12 Y 14 17:00 | 23:00
13 Py 15 17:00 | 24:00 | 17:00 | 24:00 | 17:00 | 24:00 14:00 | 24:00
16 17:00 | 24:00 | 17:00 | 24:00
14 [ ]
15 [ ]
16 [ ]
A3 BHPEAOATrY2—-VE BLHDOHHD 6 )
Table A-3 Number of one-day schedules (6 of 31 days).
2%v71ID | 10 H1H 10H2H 10 H3H 10H 4H 10H5H 10H6H
1 1 120 120 0
2 0 21 0 0 36
3 36 36 0 0 0
4 0 36 0 55 0 105
5 55 0 55 55 0 136
6 0 36 28 0 28
7 21 0 0 0
8 0 21 21 21 21
9 15 10 15 0 6 21
10 15 15 15 15 15
11 55 55 55 0
12 55 55 21 55
13 0 28
14 28 0 0
15 45 45 45 0 0 120
16 0 0 45 45 0 0
RAL HD1LHOEY A LAT Y FOFEBOFENED L TR (L TFBRAEE L))
Table A-4 Upper and lower bounds for the number of staff in each time slot (here, the
bounds match).
14:00 | 14:30 | 15:00 | 15:30 | 16:00 | 16:30 | 17:00 | 17:30 | 18:00 | 18:30 | 19:00 | 19:30 | 20:00 | 20:30 | 21:00 | 21:30 | 22:00 | 22:30 | 23:00 | 23:30
(CEIES YN N 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
kB IN gy 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
= NBCEIR 0 0 0 0 0 0 2 2 2 2 2 2 2 2 2 1 1 1 1 1
A=V BT IR 0 0 0 0 0 0 2 2 2 2 2 2 2 2 2 1 1 1 1 1
F v F o NECER 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
F v F v NEFB 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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