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Personnel Scheduling of Restaurant using Integer Programming

Kyu-Wan Choi'
Department of Hospitality and Tourism Management, Purdue University, USA

ABSTRACT

The purpose of this study is to investigate an efficient use of labor in personnel scheduling for the restaurant industry.
More specifically, this study attends to reduce overall labor cost while not sacrificing both full-time and part-time
employees® schedules. The customers’ demands were measured by sales in this analysis. Historically, server scheduling
in the restaurant has been practiced by manager’s experience and intuition; however, those practices provided
drawbacks because managers often fail to consider external factors such as a employees’ working conditions and
change in a restaurant’s size. The result of a new method in personnel scheduling provided significant cost saving
compared to a previous scheduling technique. This study found that a new method in personnel scheduling allowed
the restaurant to save labor cost. The outcome of this study should offer important strategic implication for the
restaurant managers. (Korean J Community Nutrition 12(5): 630~638, 2007)
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Table 1. General Information of Sample Restaurant
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Restaumant type Family restaurant {Global chain)

Time of Analysis Jan, 2007

Number of employees Serving part 44(Full timer 27, Part timer 15,
Only Weekend Part imer 2) Cooking part 14

Location Downtown, Seoul
Main target customer White color, Family group
Business hour 11:00 — 23:00
Duration of business  Eight years
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Fig. 1. Working type and time zone of servers

Table 2. Maximum Sales of day and time zone (unit : won)
Mon Tue Wed Thr Fri Sat Sun
121 235,085 264,975 216,230 291,820 237,060 53,990 152,980
122 807,357 1,044,122 1,131,695 1,243,863 1,041,655 944,200 641,732
Z3 731,077 1,664,140 1,474,431 1,440,687 1,689,755 1,421,372 1,124,060
124 111,580 173,490 215,590 61,900 346,095 205,900 175,855

Time zone 1 :08:00 — 12:00, Time zone 2:12:00 - 14:00, Time zone 3:14:00 - 21:00, Time zone 4: 21:00 - 23:00



iz el thet A8 TalF o, oAl Aul 19 o)
BN A solsich. Sk AH 199 BiE o) 4%

< TRPE AR JYE A vl 085 0)A)7] WiEo|t},
2 ATEZAN A 197 WER] A2 Hd wEs

5K

3= FLY 2F 19:00~20:002 mE&Az} 1 AJ7HHe)
AA wix g T2 A5 195 ZAsI AxtElold 5= 9l
o} H) miE e g3 2AEE MW= Y5 A
H|A F52 100%2 7F35Ha, o]o 80%°l sig3h= Al
H|& 0] B 08 Agsiohes =glol). o] gt XA
2 A 103 viE A 731 66,938¢0] Hot?. BE A
H|A $5& Fole 22 XL st a8 EE u)A
$23} 4] 74e) AR (trade—off) & Talsl] 2 Bl
2EFo|A 2] Mu|A FE& AAslojof g}

2. 3TN E 0188 HHAHYA

T FrjiEdel] 2A310] £2E WaAHH A
A= Table 33 2t &l 2AT Y71k
Z2%9 FeAg2 47golr}. 12vt AA wiXE AHL 9
BoE =4 ¢ dgo] 5%l Ao vehwth vk, 3ke
Y —773 23] B9 B alFo] 24 vl AR
HAIAES 19922 Yeldt o] 2elME 559 A4
o] #5HE RoE BHHJ. AvtH oz 77 19 73
3 oM 1Y) FF ¥l Yebgor, 713k 29 73t 4
M= A F5 FYo] vEhEth 98 FH #YL <
Aue] S712 FEsle, AAERS] 9o 5(-)9f I
& "R & 5 QUvh

Table 4= 7A@l 28 4 IR E BojErt.
HE A= o0l A Fe ] d7g FYs}
A Stk 2ol ool ust 2R EH 3 22 2
F2UE A48 A A&k dls Al 7] wiEelth
A& Bl ELY -7 28 S e VIFCR B
| 2%k Fosirhal spezls, 5Y AS5IFE THske A
Zollx| Table 49 & AHulx) Az}e} o] 47E& wjx]
& el gtk & AL ol A A
219 Al 7P FE53AA 22 Ao Hsrkssd ol
ok oA b, dlAERe] gefet SR-E0ET dE A
okxAE UEA e AP AT Yol $EE EE
T3tejof gt} $HE Table 4% A7 SEERIZ A
W& TSl HAFT ot 4o U -7 2l Fe
T A 4792 P24 399 SEEIAY 1902 749

¢

™

2) M 1A% & = (AZDZFHAE/AA wiAE
Y4) X AHlA 5 = (1,589,755/19) X0.8 = 66,938¢

H} F %635

Table 3. A comparison of needed schedule based on sales and
cumrent schedule by manager

Mon Tue Wed T Fid Sat  Sun
Needed schedule
Z1 4 4 4 5 4 2 3
122 13 16 17 19 16 156 10
Z3 n 24 23 22 24 22 17
1Z4 2 3 4 2 6 4 3
Curment Schedule
121 9 8 8 10 12 10 8

22 17 16 18 21 21 20 19
TZ3 18 19 21 19 19 21 22
TZ4 10 1 n 8 10 n n

Table 4. Optimal schedule using integer Programming
Mon Tue Wed Thr Fii Sat Sun

Optimal Schedule

1 4 4 4 5 4 4 5
72 14 19 18 19 2 2 2
3 15 24 23 23 24 2 19
Z4 5 9 9 9 6 4 3
Ful fimer Sch

71 3 3 3 4 4 4 4
Z2 9 12 1M 12 14 14 13
13 9 14 13 13 13 12 0m
124 3 5 5 5 3 2 2
Part timer Sch ,

r& 1 1 1 0 0 1
22 5 7 7 7 8 8 8
1Z3 6 10 10 10 11 10 8
Z4 2 4 4 4 3 2 1
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Table 5. Optimal schedule considering a various constraints

Mon Tue Wed Thr Fri Sat  Sun

Working Type | (8:00 - 14:00)

Full fimer 0 0 0 0 0
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
0 0 0 0 0
1 1 1 1 1
Part timer 0 6] 0 o 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
1 1 1 1 1
Total 4 4 4 5 4 4 5
Working Tytpe It (12:00 - 21:00)
Full fimer 0 0 0 0 0
3 3 3 3 3
3 3 3 3 3
0 0 0 0 0
4 4 4 4 4
0 0 0 0 0
2 2 2 2 2
Part timer 0 0 0 0 0]
2 2 2 2 2
3 3 3 3 3
0 0 0 o] 0
3 3 3 3 3
0 0 0 0 0
1 1 1 1 1
Total 10 15 14 14 18 18 16
Working Tytpe lil (14:00 — 23:00)
Full timer 1 1 1 1 1
2 2 2 2 2
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 ©
2 2 2 2 2
Part timer 1 1 1 1 1
2 2 2 2 2
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
1 1 1 1 1
Total 5 9 9 9 o) 4 3
Total
Full timer 12 17 16 17 17 16 15
Part fimer 7 11 1 11 11 10 Q

Totalserver 19 28 27 28 28 26 24
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