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Service Operations Management

Operations Management Simulation: Benihana

Instructor: Dr. I-Hsuan Hong

Institute of Industrial Engineering
National Taiwan University

Running a restaurant

Suppose you are the restaurant owner or manager...

THE JAPANESE STEAK HOUSE

Profitability

o

Capacity utilization

(@)

Throughput

(@)

o Customer satisfaction
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Background

Suppose you have those facilities with a very high demand.
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What limits those facilities’ profitability or customer satisfaction?

Restaurant capacity

o If you have a restaurant with
four tables with four chairs
each, what is the restaurant’s

total capacity?

o If your demand far exceeds
your capacity, will the capacity
utilization of your restaurant be
100%7?

i g

o Any suggestions?
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Why does capacity limit the profitability?

— demand variability

y \
f% /iﬁ{% o # of customersin a

.

_utilization ,,% particular party?

. 4 o ...
— process variability
o Dinning time?

|
-
Dinning in Benihana
https://
IH;IIIII.
Virtual tour:
Bar area Dinning area

.
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Dinning flow in Benihana

BENIHANA out
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Challenges

o Batch Dining Room Customers

o Design the Bar

o Change Dining Time

o Boost Demand with Advertising and Special Programs
o Use Different Type of Batching at Different Times

o Design Your Best Strategy
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A simulation of pi
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All models are wrong, but some are
useful.
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Operations Management Simulation: Benihana

https://hbsp.harvard.edu
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How to Play Benihana Simulation

o Select the challenge type ( 1 to 6)

o Choose the parameter options required for the related challenge

o Click ‘SIMULATE’ button to run the scenario (20 runs of simulation will
appear in the upper left corner box)

o To show the animation, click on any run listed in the box (while the
animation is running, the performance box at the lower left corner is also
being updated simultaneously)

o To show the recap of scenarios have been done, click ‘View Data’ option in
the upper left corner box (to go back to see the animation, click ‘View

Animation’)
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Challenge 1: Batch Dining Room Customers

Options
o Batching

Sending customers from the bar to the dining room in groups of eight
o No batching

Sending customers from the bar to the dining room based on the size of

their party

48
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Challenge 1: Batch Dining Room Customers

(Batch)

-
PREPARE: (L ) CHALLENGES:
-
Challenge 1: Batching Dining Room Customers
mare information SIMULATE
Batching
*' Use Batching
Mo Batching
Animation Speed = :
L] ® L]
L) L) » L) >
@ .' ® .' o -'
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Credits

£ 2011 Harvard Business School Publishing. Developed in partnership with Ferio Onfine Simulations:
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Challenge 1: Batch Dining Room Customers

(No Batch)

-
PREPARE: ([ CHALLENGES:
-
Echrfl;lusggfn:é Batching Dining Room Customers SIMULATE
Batching
Use Batching
*' Mo Batching
Animation Speed un
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Credits £ 2011 Harvard B School Publish Developed in partnership with Ferio Onfine Simulations
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Challenge 1: Batch Dining Room Customers

51
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Challenge 1: Batch Dining Room Customers

= Batching offers both higher profitability and increased utilization.

= Batching results in increased total dinner revenue even if fewer drinks are
sold.

= Batching reduces number of lost customers.

= Selection of batching affects the entire operations.

= Batching might reduce customers’ satisfaction.

52
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Challenge 1: Batch Dining Room Customers

Dining Room Utilization

0,
Total dinner revenue 60.0% 56.1%
$2,699
50.0%
42.2%
Total bar revenue 40.0%
30.0%
$3,057
Total T 20.0%
mNo $3,007
Batching 10.0%
= Batching
P 0.0%
Batching No
($500) $0  $500 $1,000$1,500$2,000$2,500 $3,000 $3,500 Batching
53
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Challenge 2: Design the Bar

Bar mainly serves as a “buffer” for the demand.

Elﬁmm [TME 600 PM | mu—mm TIME: 600 PM |
Animation Spee d & (o) iiatioh S SR T 2
w u
o : g i
15 bar seats, 19 tables 87 bar seats, 10 tables

54
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Challenge 2: Design the Bar

Batch
No batch

55
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Challenge 2: Bar with Batch

$3,600 ) $210
' $3,361
$3,100 -
$157 $160—Tota| cost
$2,600
$2,396
$2,100 === otal bar
- $110 revenue
$1,600
e otal
$1.100 12$60  dinner
’ revenue
$600 a=P rofit
- $10
$100

Bar 39 Bar47 Bar55 Bar63 Bar 71 Bar 79| Bar 87
($400) ($40)

56
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Challenge 2: Bar with No Batch

($240)
$3,400
($ 50) $3,248 ($250)
$3,178 $3,200 e==Total
$2,900 ($260) cost
$2,400 ($270) Tt
dinner
$1,900 ($280) revenue

($287) $1,560 ($290) amm T ot

EnY ($300) revenue

$900

($310)($310)==Profit
$52
Bar39 Bar47 Bar55 Bar63 Bar71 Bar79 Bar 87

$400 ($320)
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Challenge 3: Change Dining Time

By controlling some variables through its menu, ordering procedure, food

preparations, and ‘live-cooking’ style restaurant, Benihana is able to adjust its

customers dining time.

Challenge 3: Change Dining Time

more information

Average Dining Time Average Dining Time Average Dining Time
Open to 7pm 7pm to S8pm (Peak Time) Bpm to 10:30pm
435 '—i—' 73 43 + 75 45 + 75
&0 minutes &0 minutes ED minutes

58
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Challenge 3: Change Dining Time

Open to 7pm
7pm-8pm
8pm-10:30pm

59
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Challenge 3: Change Dining Time

Dining room
utilization

7si60/75 I ©27
0

65.9
[
75/75/75 o
56.1
%

56.1
%
49.2
%
53.2
%

42.7
%

60/60/60

75/45/75

60/45/60

60/45/75

so mH
45145145 60/A5IT5 ¢045/60 75/45175 0160160 1575175 75/60/75

45/45/45

($500)
m Profit m Total cost

m Total bar revenue  mTotal dinner revenue 60
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Challenge 4: Boost Demand with Advertising
and Special Programs

Options
o Advertising budget: 1 — 4 times normal budget
o Advertising Campaign: awareness building, discount promotion, happy hour

o Restaurant Opening Time: one hour earlier, normal opening time, one hour late

challenge 4: Boost Demand with Advertising and Special ngrams
more information

Advertising Budget Advertising Campaign Restaurant Opening Time
none —F Ay '® picareness Building 2 s:00 pm
1x normal budget " Discount Promotion ® g.00 prm
‘") Happy Hour @ 7:00 pm 61

* oSS
Challenge 4: Boost Demand with Advertising
and Special Programs

Advertising
budget

Advertising
campaign

Restaurant
opening time

challenge 4: Boost Demand with Advertising and Special ngrams
more information

Advertising Budget Advertising Campaign Restaurant Opening Time
. o =
none —F A 2! Aveareness Building ! 5:00 pm
1x nermal budget "' Discount Promotion ® g0 pm

& Ha Hour @ 7:00 pm
PEY P 62
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Challenge 4: Boost Demand with Advertising

Served |

and Special Programs surmr s e
Bar Usage Dining Room Usage
Drinks Sold 435.84 g;r:vn:;s 406,35
Avg. Cust. 15.8 Tables Served 51.25
) Awg. Tables in
« Spending 3 times normal budget rer cet e e
vg. Dining

Avg. Wait 28.14 Time 74.52

+ Discount promotion i RS i s e
Lost Cust. BS Max Cust. 112

° Opening time at 5:00 PM éﬁgt'.mnks Per 2.34 Sﬁi.zation 70.74%
Revenue $4,325.65 Hightly Profit -$265.95

Summally | Financial ‘Cnst. | I'_nst‘ Served |

Bar Usage Dining Room Usage

Drinks Sold 275.63 Dinners Served 285.8

H H Avg. Cust. 10.14 Tables Served 48.65
+ Spending 2 times normal budget e
Avg. Tables in

Max Cust. S0.25 Use .17
. Happy hour _ Avg. Dining

Avg. Wait 10.41 Time B5.69

Max Wait 44,55 Awg. Cust. 72.7

* Opening time at 5:00 PM —— r—— 1z

Avg. Drinks Per
Cust. .87 Avg. Utilization £4.94%

Revenue $4,277.48| Nightly Profit  $474.10 | |

63
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Challenge 5: Use Different Type of Batching
at Different Times

Options (enhancing the first challenge)

Operational hours:

Batching Type: no batching table for4to8 tableof 8 4 share atable

Challenge 5: Use Different Types of Batching at Different Times =
more informafion
Batching Type Batching Type Batching Type
Open to 7pm Fpm to 8pm (Peak Time) Spm to 10:30pm
® 1o batching W tables of 4 to 8 ® o batching ) tables of 4 to & '® g batching I tables of 4 to &

" tables of 8 " 4 zhare a table " tables of & 4 share a2 table @ tables of & "' 4 share 196t4able
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Challenge 5: Use Different Type of Batching

at Different Times

Open to 7pm
7pm-8pm

8pm-10:30pm

Challenge 5: Use Different Types of Batching at Different Times

more informaficn

w

Batching Type
Open to 7pm

Batching Type
Fpm to 8pm (Peak Time)

® 1o batching " tables of 4 to & ® o batching “Wtables of 4 to B

tables of 8 4 zhare a table tables of & 4 share a2 table

Batching Type
Spm to 10:30pm

®' 1o batching " tables of 4 to &

" tables of & 4 share a table
65
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Challenge 5: Use Different Type of Batching

at Different Times

Tables of 4 to 8/Tables of $2,670
8/Tables of 4to 8 $468
050

Tables of 4 or 8/Tables of 4 or
8/Tables of 4 or 8

($93) |
Tables of 4 to 8/Tables of 4 to
8/Tables of 4to 8

($28) |
Tables of 8/Tables of 8/Tables of
8

None/None/None

057
($282) I}
H Total dinner revenue

B Total bar revenue
m Profit

m Total cost

Dining room utilization

Tables of 4 to
8/Tables of
8/Tables of 4to 8

%

Tables of 4 or
8/Tables of 4 or 8%
8/Tables of 4 or 8

Tables of 4 to
8/Tables of 4 to
8/Tables of 4to 8

X

Tables of 8/Tables
of 8/Tables of 8

%

2.2%

None/None/None

66
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Summary

High profit — high utilization I optimal profit — right level of utilization

High utilization — high profit I not necessary

e

o= | I I N

Customer.
loss

» Long-term profit

67

Comparison of Benihana vs. Typical
Restaurant

Dining Room

0,
70.0% Utilizagjon,
Total dinner revenue $1,875 60.0% ~ 0
$4,209

50.0%
$46
Total bar revenue $252 40.0%
30.0% 27.3%
20.0%
10.0%
0.0%
($1,000) $0 $1,00052,000$3,00054,00055,000
m Typical Restaurant: No Batching 8 stools 19 = OPTIMUM
tables Open at 6
= OPTIMUM

68
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Challenge 6: Design Your Best Strategy with
limits of 20 scenarios

Please present your summary on Sunday afternoon, September 2.

* oSS
Challenge 6: Design Your Best Strategy

rommeenne demand variability

demand variability . :

table of 8 —— Happy hour

— Open earlier

Shorten the dining
time for the entire !
evening

Increase the bar
capacity w.rt.
number of tables’

S demand variability ST process variability EE—
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R A4 1 2 4
— LR 2E
No
s S iE A2 A E?
Verification
No
3 2F £ 7
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B3¢ B 7 (Verification) 7 75 32 (Validation)

B {37 B% 2% (Verification)
O B AR ALE oY
m ;% Frii(Validation)
O B3 A & 0 TR R R B
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1 K-S# #_ (Kolmogorov-Smirnov Test )
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5 BRE 2 s (1)

Wi Far KA 2 k> X2 iy

T BB KA A S R B gt RLE (6,-6)
T % B ant Xy

lower bound < 6; — 0, < upper bound

83

A 42 s 5 (1)

O %Hl_ezﬁjf'\;i??\f ) & /g\ 2&%{; ’ E'J/}i”ﬁ i/’}%‘_%%ﬁfrﬁ ﬂ} I:‘: “‘gi_,;FIE&
2
F

84




= R
R

mPRFRE ey i R A 1T
=3RS R

m D HRE %

85

Simulation of the Birthday Paradox




Simulation of the Birthday Paradox

I BEESERERREEEBEPBE PR EE EE R EEERRRE
0[{112|3|4/5/6(7(8{9(0|1|2|3|4|5|6|7|8][9|0]1

Jan

Feb

Mar

Apr

May
Jun
Jul
Aug
Sep
Oct
Nov

Dec
87

Thank you
Any questions or comments...?

Please feel free to contact me at
ihong@ntu.edu.tw
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