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& Chapter 4: Inventory Simulation
el ik St 4

* |ntroduction.
« Simulating of Inventory System.
* The Newspaper Seller’s Problem.
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a0 Sim. of Inventory System(12/13)
B
Simulation Table (5 Cycles)

Random Random Days until

Beginning Digits for Ending Shortage Order Digits for Order
Cycle Day Inventory Demand Demand Inventory Quantity Quantiry Lead Time Arrives

1 24 — — 1
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Sim. of Inventory System(13/13)
e e et 3¢

Performance analysis:

« Based on five cycles of simulation, the average ending
Inventory Is approximately 3.5 (88 + 25) units.

« On 2 of 25 days a shortage condition existed.

« For large number of cycles, the computer Is used.

©Ahmed Hagag SC311 Modeling and Simulation 4




&) YOUR TURN
—r

Bonus Question:

_ Programmatic +2
In the previous example:

« Perform the simulation for 10 cycles.

« Plot a graph for this simulation.

» (Time, Amount in inventory)

e Submit your answer (Due Date: 6-April-2023)

»  https://docs.google.com/forms/d/e/IFAIpQLSIXnIfAK -’
Mgo8cgC8RosczNjYYgwOPR3augeznR4PiKgchSiNA,
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https://docs.google.com/forms/d/e/1FAIpQLSfxnJfAK-Mgo8cgC8RosczNjYYqwOPR3auqeznR4PiKqc5iNA/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSfxnJfAK-Mgo8cgC8RosczNjYYqwOPR3auqeznR4PiKqc5iNA/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSfxnJfAK-Mgo8cgC8RosczNjYYqwOPR3auqeznR4PiKqc5iNA/viewform?usp=sf_link

Note: Graph

e lBillg Sluwlall duds

Random Random Days until

Beginning Digits for Ending Shortage Order igits for Order
Cycle

S
=

Inventory Demand Demand Inventory Quantity Quantiry ad Time Arrives

24 - - 1
— ~ 0
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Time: x-Axis
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The Newspaper Seller (1/8)

——t L

The Newspaper Seller’s Problem (1/2):

« A classical inventory problem concerns the purchase
and sale of newspapers.

« The paper seller buys the papers for 33 cents each and
sells them for 50 cents each. Newspapers not sold at the
end of the day are sold as scrap for 5 cents each.

* Newspapers can be purchased in bundles of 10. Thus,
the paper seller can buy 10, 20, ... ,60, ... and so on.
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The Newspaper Seller (1/8)

. sty St A
The Newspaper Seller’s Problem (2/2):

* There are three types of newsdays, “good,” “fair,” and

“poor,” with probabilities of 0.35, 0.45, and 0.20,
respectively.

 The problem is to determine the optimal number of
papers the newspaper seller should purchase.
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D The Newspaper Seller (2/8)
e i Sl

Random-Digit Assignment for Type of Newsday

Type of Newsday Probability

Good 0.35
Fair 0.45
Poor 0.20

©Ahmed Hagag SC311 Modeling and Simulation 9




D The Newspaper Seller (2/8)
et i Sl s

Random-Digit Assignment for Type of Newsday

Cumulative Random-Digit
Type of Newsday Probability Probability  Assignment
Good 0.35 0.35 01-35
Fair 0.45 0.80 36—80
Poor 0.20 1.00 81—00
©Ahmed Hagag SC311 Modeling and Simulation
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D The Newspaper Seller (3/8)
et i Sl s

Random-Digit Assignment for Type of Newsday

Cumulative Random-Digit
Type of Newsday Probability Probability  Assignment
Good 0.35 0.35 01-35
Fair 0.45 0.80 36—80
Poor 0.20 1.00 81—00

Distribution of Newspapers Demanded

Demand Probability Distribution

Demand Good Fair Poor
40 0.03 0.10 0.44

50 0.05 0.18 0.22

60 0.15 0.40 0.16

70 0.20 0.20 0.12

80 0.35 0.08 0.06

90 0.15 0.04 0.00
100 0.07 0.00 0.00
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D The Newspaper Seller (4/8)
et i Sl s

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment

Demand Good Fair Poor  Good  Fair Poor
40
50
60
70
80
90
100
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The Newspaper Seller (4/8)

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment

Demand Good Fair

40
50
60
70
80

100

0.03
0.08
0.23
0.43
0.78
0.93
1.00

Poor Good Fair Poor

Demand

Demand Probability Distribution
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D The Newspaper Seller (4/8)
e i Sl

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment

Demand Good Fair  Poor Good Fair Poor

40
50
60
70
80
90
100

0.03 01-03
0.08 04 —-08
0.23 09-23
0.43 24—43
0.78 44—-78
0.93 79—-93
1.00 94—00

©Ahmed Hagag

SC311 Modeling and Simulation




——t L

The Newspaper Seller (4/8)

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment

Demand Good

Fair

40
50
60
70
80
90
100

0.03
0.08
0.23
0.43
0.78
0.93
1.00

0.10
0.28
0.68
0.88
0.96
1.00
1.00

Poor

Good Fair Poor

Demand

Demand Probability Distribution

Good

©Ahmed Hagag
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% The Newspaper Seller (4/8)
et i et 4t

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment

Demand Good Fair  Poor Good Fair Poor

40 0.03 0.10 Demand Probability Distribution
50 0.08 0.28 Demand Good

60 0.23 0.68 40 0.03

70 043 0.88 50 0.05

80 078 0.96 00 0-15

70 0.20
90 093 1.00

80 0.35

100 100 C1oo)fl oo 0.15

0.07
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The Newspaper Seller (4/8)

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment

Demand Good

Fair

40
50
60
70
80
90
100

0.03
0.08
0.23
0.43
0.78
0.93
1.00

0.10
0.28
0.68
0.88
0.96
1.00

Poor

Good Fair Poor

Demand

Demand Probability Distribution

Good
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D The Newspaper Seller (4/8)
et i Sl s

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment
Demand Good Fair Good  Fair Poor
40 0.03 0.10 01—-03 01-10
50 0.08 0.28 04—08 11-—28
60 023 0.68 09—-23 29—68
70 043 (.88 24—43 69—88
80 0.78 0.96 44—78 89—-96
90 093 1.00 79—93 97—-00
100 1.00 94—00
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D The Newspaper Seller (4/8)
et i Sl s

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment

Good

Fair Poor

Demand

Demand Probability Distribution

Good

Demand Good Fair  Poor
40 0.03 0.10 044
50 0.08 028  0.66
60 023 0.68 0.82
70 043 088 094
80 0.78 0.96 1.00
90 0.93 1.00 1.00
100 1.00 1.00
©Ahmed Hagag
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The Newspaper Seller (4/8)
et i et 4t

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment

Demand Good Fair  Poor
40 0.03 010 0.44
50 0.08 028  0.66
60 023 0.68 0.82
70 043 088 0.94
80 0.78 0.96 1.00
90 093 1.00
100 1.00
©Ahmed Hagag
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D The Newspaper Seller (4/8)
e i Sl

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment

Good

Fair Poor

Demand

Demand Probability Distribution

Good

Demand Good Fair  Poor
40 0.03 0.10 044
50 0.08 028  0.66
60 023 0.68 0.82
70 043 088 094
80 0.78 0.96 1.00
90 0.93 1.00
100 1.00
©Ahmed Hagag
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D The Newspaper Seller (4/8)
e i Sl

Random-Digit Assignments for Newspapers Demanded

Cumulative DistributionRandom-Digit Assignment
Demand Good Fair Poor  Good  Fair Poor
40 0.03 0.10 044 01-03 01—-10 01-—44
50 0.08 028  0.66 04—08 11—-28 45—66
60 023 0.68 0.82 09—-23 29—68 67—82
70 043 088 094 24—43 69—88 83—94
80 0.78 0.96 1.00 44-78 89—-96 95-00
90 0.93 1.00 79—-93 97-00
100 1.00 94 —00
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The Newspaper Seller (4/8)
et i et 4t

* The profits are given by the following relationship:

revenue cost of
Profit = ( ) - )
from sales newspapers

(lusl profit frc::-m) N salvage from sale)
excess demand of scrap papers

« This will be accomplished by simulating demands for
20 days and recording profits from sales each day. The
policy (number of newspapers purchased) is changed to
other values and the simulation repeated until the best
value Is found.
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@ The Newspaper Seller (5/8)
et i et 4t

Simulation Table (70 newspapers, 20 days) Cost of daily newspapers
= 70*0.33 = $23.10

Random

Digits for Random Revenue Lost Profii Salvage
Tvpe of Type of Diigirs for [from from Excess [from Sale Daily
Dhay Newsday Newsday Demand Demand Sales Demand of Scrap Profir
1 94 Poor =80 ol £30.00 — $0.50 £7.40
2 77 Fair 20 50 25.00 — 100 2.90
3 49 Fair 15 50 25.00 — 1.0 2.90
4 45 Fair 58 J0 35.00 — — 11.90
5 43 Fair 98 o0 35.00 $3.40 - &.50
6 32 Good 65 &0 35.00 1.70 — 10.20
7 49 Fair 86 J0 35.00 — — 11.90
] () Poor 73 6l 3000 — (.50 7.40
9 16 Good 24 70 35.00 — — 11.90
10 24 Good 6l &0 35.00 1.70 — 10.20
11 31 Good 6l &0 35.00 1.70 — 10.20
12 14 Good 29 70 35.00 — — 11.90
13 41 Fair 15 50 25.00 — 100 2.90
14 61 Fair Q0 &0 35.00 1.70 — 10.20
15 85 Poor u3 70 35.00 — — 11.90
16 (= Good 73 &0 35.00 1.70 — 10.20
17 15 Good 21 6l 3000 — (.50 7.40
18 o7 Poor 45 50 25.00 — 100 2.90
19 52 Fair 76 J0 35.00 — — 11.90
20 78 Fair 96 &0 35.00 1.70 — 10.20
$645.00 §13.60 $5.50 $174.90
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D The Newspaper Seller (6/8)
et i Sl s

Simulation Table (in the question)

Random
Digits for Random Revenwe — Lost Profit — Sulvage
Typeof — Twpeof  Digits for from  from Excess  fromSale  Daily
Day  Newsday — Newsday — Demand — Demand — Sales Demand ofSerap— Profit
1 U 80
. 1l il
] 49 13
. 4 88
] 43 %
b L) 65
/ 49 6
8 L 13
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% The Newspaper Seller (6/8)
et i et 4t

Simulation Table (in the question)

Random
Digits for Random Revenwe — Lost Profit — Sulvage
Typeof — Twpeof  Digits for from  from Excess  fromSale  Daily
Day \ Newsday — Newsday — Demand — Demand — Sales Demand ofSerap— Profit
B 1
2 Il il
] 49 13
. 4 88
] 43 %
b L) 65
/ 49 6
8 L 13
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% The Newspaper Seller (6/8)

elibuoil lSilly Sluwlall duls

Simulation Table (in the question)

Random
Digits for Random Revenwe — Lost Profit — Sulvage
Typeof [ Typeof  \Digits for from  from Excess  fromSale  Daily

Day JW'.'.'H’H}' Newsday ~— |Demand — Demand — Sales Demand ofSerap— Profit
4

1 8l
2 il

] 4 13
- 4 86
] 43 9%
b i 63
! 4 86
8 Ll 13
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% The Newspaper Seller (6/8)

elibuoil lSilly Sluwlall duls

Simulation Table (in the question)

Random
Digits for Random Revenwe — Lost Profit — Sulvage
Typeof — Twpeof  Digits for from  from Excess  fromSale  Daily
Dy~ Newsday ~ Newsdsy ~ Defand |~ Demand | Sale Demand ofSerap— Profit
1 U
2 Il !
] 49 13
. 4 88
] 43 %
b L) 65
/ 49 6
8 L 13
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% The Newspaper Seller (6/8)
R
Simulation Table (in the question)

Random
Digits for Random Revenwe — \ Lost Profit — Sulvage
Typeof — Twpeof  Digits for from rom Excess — from Sale — Daily
Day  Newsday — Newsday — Demand — Demand \  Sales Demand ofSerap— Profit
1 8 N4
2 Il il
] 49 13
. 4 88
] 43 %
b L) 65
/ 49 6
8 L 13
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The Newspaper Seller (6/8)

i
——t L

Simulation Table (in the question)

Random
Digits for Random Revenwe [ Lost Profit '\ Sulvage
Type of Digits for from | from Excess | fromSale  Daily
Day  Newsday Demand — Demand — Sales Demand ofSerap— Profit
1 0 8 ./
. 1l il
3 " g Have Demand  Lost Profit
*
| " g 70 90 20*(17 cents)
S 43 (LA
5 . The paper seller buys the papers for 33
T cents each and sells them for 50 cents each.
§ W 7 |
©Ahmed Hagag SC311 Modeling and Simulation 30




% The Newspaper Seller (6/8)
et i et 4t

Simulation Table (in the question)

Random
Digits for Random Revenwe — Lost Profit [ Sulvage
Typeof — Twpeof  Digits for from  from Excess|  fromSale | Daily
Day  Newsday — Newsday — Demand — Demand — Sales Demand of Serap | Profit
1 8 ./
2 Il il
] 49 13
. 4 88
] 43 %
b L) 65
/ 49 6
8 L 13
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The Newspaper Seller (6/8)

Simulation Table (in the question)

Random
Digits for Random Revenwe — Lost Profit — Sulvage
Typeof — Twpeof  Digits for from  from Excess  from Sale | Daily |
Day  Newsday — Newsday — Demand — Demand — Sales Demand of Serap \  Profit
1 8 A/
2 1 2 el
3 profit — ( revenue ) B ( cost of )
d from sales newspapers
5 lost profit from salvage from sale
b B (e:{cess demand) i ( of scrap papers )
/ 49 6
8 L 13
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily
Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
1 U il
! Il |
} 4 1)
. 4) 8
) 4 %
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The Newspaper Seller (7/8)
——lyy

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random

Dt for Random Cumulative - Random-Digi

lpeof  Tipeof  Digisfor |\ Typeof Newsday Probability Probability ~ Assignment
Doy Newsday  Newsday — Demand Good 035 035 0=
LM d Fai 045 080 3-8
Lo y Poor 020 10 8-
} 4 1)
. 4) %
) 4 %
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The Newspaper Seller (7/8)
——lyy

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random

Dt for Random Cumulative - Random-Digi

lpeof  Tipeof  Digisfor |\ Typeof Newsday Probability Probability ~ Assignment
Doy Newsday ~ Newsday  Denand Good 035 035 0=
oo e Fair 045 080 -0
Lo R D Poor 00 1 8-00

} 4 Fair 1)
. 4) Fair %
) 4] Fair %
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The Newspaper Seller (7/8)
——lyy

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

s Cumulative DistributionRandom-Digit Assignment

Digits for Random

Toeof — Tpeof  Digis for Demand Good Fair  Poor ~ Good ~ Fair  Poor
Doy Newsday  Newsdwy ~— Demand — Demand 005 010 04 01-03 OI-10 O1-44
1 0j Poor § 008 028 060 04-08 11-28 45-66
) 7 Fi i 023 068 08 09-23 29-68 67-82
3 {9 Fai 5 043 088 0% 2U-43 69-88 §3-%
J 5 Fil % 078 0% 100 44-78 89-% 95-00
; i Fil 0§ 093 100 100 79-93 97-(0

100 L0 100 %4-00
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The Newspaper Seller (7/8)

e sl8ily Oilewlnll dds

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

s Cumulative DistributionRandom-Digit Assignment

Digits for Random

Toeof — Tpeof  Digis for Demand Good Fair - Poor ~ Good ~ Fair
Doy~ Newday ~ Newsdy  Demand — Demand o 00 010 04 01-03 00-10§ 0144
] 0f Poir { 008 028 066 (408 11-28 | 45-66
|
b8 R R [E )
J 5 Fi % 0 078 0% 100 H-78 89-% § 95-00
5 It Fi 0§ 0 093 100 100 79-93 97-00

00 100 100 100  94-00
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The Newspaper Seller (7/8)

e sl8ily Oilewlnll dds

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

. Cumulative DistributionRandom-Digit Assignment
Digits for Random
Tpeof  Tpeof  Digisfor Demand Good Fair - Poor ~ Good ~ Fair

Doy~ Newday ~ Newsdy  Demand — Demand o 00 010 04 01-03 00-10§ 0144
1 i foor ol

? Il Fair il

] 4y Fair 13 A e U 0

| 5 Fair 8 078 0% 100 44-78 89-% § %-00

5 it Fair 08 095 100 100 79-93 97-0
L0100 100 94=00
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily

Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
1 U foor il il

! Il Fitr |

} 4 Fair 1)

. 4) Falr 8

) 4 Fitr %

©Ahmed Hagag SC311 Modeling and Simulation 39




The Newspaper Seller (7/8)

e sl8ily Oilewlnll dds

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

— Cumulative DistributionRandom-Digit Assignment

Digits for Random

Tpeof — Tpeof  Digis for Demand Good Fair ~ Poor~ Good Poor
Doy Newsday ~ Newsdsy  Demand — Demand ‘| 44 01-038 01-10 4 0[-44
% MW 94 008 B it -.
? I Fair il (25008 092 29-68 | 67-8)
] 4 Fair 1) 043 08
! 5 Fii % 078 0% 100  44-T8§ §9-% § %5-00
) 4 Fitr % 093 100

100 100
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily

Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
1 U foor il il

! Il Fitr | A

} 4 Fair 1)

. 4) Falr 8

) 4 Fitr %
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily

Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
1 U foor il il
! Il Fitr | A
} 4 Fair 1) M
. 4) Falr 8 il
) 4 Fitr % Y
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The Newspaper Seller (7/8)

elibuoil lSilly Sluwlall duls

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily

Doy Newsday ~ Newsdsy —~ Demand  Demand — Sales — Demand — ofScrp — Prof

l 2 Foor il bl 300 - W30 3140
! ll Fair 2 |
} 4 Fair 1) |
. 4) Fair % il
) {3 Fair % Y

60*(50 cents) = $30.00
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The Newspaper Seller (7/8)

elibuoil lSilly Sluwlall duls

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily
Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScp — Prof
l 0 Poor il il 300 - W30 3140

! Il Fair A |
} 4 Fair 1) |
. 4) Fair % il
) 4] Fair % |

10*(5 cents) = $0.50
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Divite o Randuny Revemue — Lost Proft —— Salvage
Profit = ( fevene ) - ( costof ) fom — fromExcess  fromSale — Daily
from sales”\ newspapers fes  Denand  ofSep  Proi
) (losl profi [mm) . (salvagr: from salc) a0l i 140
excess demand of scrap papers

3 ’ Hﬂ:r ’ Profit (Day#1)

oo R = 30.00 — 23.10 — 0 + 0.50

) 4 Fitr % = $7.40
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily
Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
l 0 Poor il il 300 - W30 3140
! Il Fitr | A ALl - L LY

} 4 Fair 1) |
. 4) Fair % il
) 4] Fair % |
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The Newspaper Seller (7/8)

elibuoil lSilly Sluwlall duls

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily
Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
l 0 Poor il il 300 - W30 3140

! Il Fair A | @ - Ll Al

} 4 Fair 1) |

: 'y Fatr 5 1l
5 I Fai 0 y  S0*(50 cents) = $25.00
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The Newspaper Seller (7/8)

elibuoil lSilly Sluwlall duls

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily
Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
l 0 Poor il il 300 - W30 3140

! Il Fair A | Al - m Al

} 4 Fair 1) |
. 4) Fair % il
) 4] Fair % |

20*(5 cents) = $1.00
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The Newspaper Seller (7/8)

elibuoil lSilly Sluwlall duls

Cost of daily newspapers

Simulation Table (70 newspapers, 5 days)
= 70*0.33 = $23.10

Random
Divite o Randuny Revemue — Lost Proft —— Salvage
Profif = ( fevenle ) _ ( costof ) fom — fromExcess  fromSale — Daily
lrom ales” -\ newspapers Sils — Demand — ofSerip  Profi
) (losl profit [mm) . (salvagr: from salc) 0l _ 030§
excess demand of scrap papers /| 2 _ ]ll)—-‘
} 4 Fair 1) Al
| 5 ki W Profit (Day#2)
: " b . = 25.00 — 23.10 — 0 + 1.00
= $2.90
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random

Digits for Random Revenwe Lot Profit — Salvage

Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily

Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof

l 0 Poor il il 300 - W30 3140
! Il Fitr | A ALl - L LY
} 4 Fair 1) M ALl - L Al
. 4) Falr 8 il Ll - - 1LY
) 4 Fitr % Y
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily
Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
1 U foor il il A {0l g4
y o m oy g P0CeNS) 283900 ),
} 4 Fair 1) M ANl - L Al
. 4) Falr 8 il @ - 1LY
) 4 Fitr % Y

©Ahmed Hagag SC311 Modeling and Simulation 51




D The Newspaper Seller (7/8)
R
Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers

= 70*0.33 = $23.10
revenue cost of
Prof = ( ) _ ( )

from sales/  \ newspapers

fevenue — Lost Profit — Salvage
_ (1051 proft [mm) : (Sal”ﬂgc lrom Salc) from— from Excess  fromSale Dy

o

excess demand ofscrappapers /Yl Denand  ofSewp  Prof
1 0 I Profit (Day#4) 0 5140
) 1 [ =3500—-2310-0+0 0
: I LT $11.90

. 4) Fair % il bl -
) {3 Fair % Y
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily
Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
l 0 Poor il il 300 - W30 3140
! Il Fitr | A ALl - L LY
} 4 Fair 1) M ALl - L Al
. 4) Falr 8 il Ll - - 1LY
) 4 Fitr % Y 0 340 - 3.
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily
Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
l 0 Poor il il 300 - W30 3140
! Il Fitr | A Al - LIl 2

70*(50 cents) = $35.00

Rl
- - ik
340 - 5.

} 4 Fair 1) )
. 4) Fair %
) 4] Fair % |

bl
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The Newspaper Seller (7/8)

——t L 0000000

Simulation Table (70 newspapers, 5 days)

Cost of daily newspapers
= 70*0.33 = $23.10

Random

Digits for Random Revenwe Lot Profit — Salvage
Tipeof — Typeof — Digit for fom — fromExcess  fromSale — Daily
Doy Newsday ~ Newsdsy ~ Demand — Demand — Sales — Demand — ofScrp — Prof
l 0 Poor U] il 300 - W30 3140
! Il Fitr | A Al - LIl 2
b9 mo o gl 200(7cents)=$340 ),
. 4) Falr 8 Ll - - 1LY
) 4 Fitr % - 3.
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D The Newspaper Seller (7/8)
et i Sl s

Simulation Table (70 newspapers, 5 days) @ Cost of daily newspapers
= 70*0.33 = $23.10

Rl
Profit = ( e ) - ( costof ) enie— LostProfit - Salvage
omsales” - \newspaper om— from Exeess  fromSale Dy

o

_ (105[ profi [Iﬂm) ; (Sal‘“ﬂgc from 531'3) iles Demand ~— ofSerap— Profi

excess demand of scrap papers \EU.UU _ K] §140

2 I t Profit (Day#5) L0 24
] 1 . =35.00—23.10—-3.40+0 [l 0

[ 5 p = %850 19

) 4] Fair % | bl 340 -
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The Newspaper Seller (8/8)
et i Sl s

Profit (1/5): Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digits for Randon Revenue — Lost Profit — Salvage
Tipeof — Typeof — Digits for fom — from Excess  fromSale  Daily
Day  Newsday — Newsdsy — Demand — Demand — Sales — Demand — ofScrp  Profi
1 U Poor Al bl 33000 - N §40

On day 1 the demand is for 60 newspapers. The revenue from the
sale of 60 newspapers is $30.00. Ten newspapers are left over at the
end of the day. The salvage value at 5 cents each iIs 50 cents.
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The Newspaper Seller (8/8)
Ly - 0@
Profit (2/5): Cost of daily newspapers

= 70*0.33 = $23.10

revenue cost of

Profit = (-~ °F ) -
from sales newspapers

(lusl profit fr-:::-m) N salvage from sale)
excess demand of scrap papers

On day 1 the demand is for 60 newspapers. The revenue from the
sale of 60 newspapers is $30.00. Ten newspapers are left over at the
end of the day. The salvage value at 5 cents each is 50 cents. The
profit for the first day is determined as follows:

Profit (Day#1) = 30.00 — 23.10 — 0 + 0.50 = $7.40
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@ The Newspaper Seller (8/8)
et i Sl s

Profit (3/5): Cost of daily newspapers
= 70*0.33 = $23.10

Random
Digils for Random Revenue — Lost Profit - Sulvage
Typeof — Twpeof — Digits for from from Excess  fromSale  Daily
Day  Newsday  Newsday — Demand — Demand — Sales Demand — ofSerap — Profit
] 4] Fair 9% 90 30 3340 - 8.3

On the fifth day the demand is greater than the supply. The revenue
from sales is $35.00, since only 70 papers are available under this

policy. An additional 20 papers could have been sold. Thus, a lost
profit of $3.40 (20 x 17 cents) is assessed.
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The Newspaper Seller (8/8)
Ly - 0@
Profit (4/5): Cost of daily newspapers

= 70*0.33 = $23.10

revenue cost of

Profit = (-~ °F ) - )
from sales newspapers

(lusl profit fr-:::-m) N salvage from sale)
excess demand of scrap papers

On the fifth day the demand is greater than the supply. The revenue
from sales is $35.00, since only 70 papers are available under this
policy. An additional 20 papers could have been sold. Thus, a lost
profit of $3.40 (20 x 17 cents) is assessed.

Profit (Day#5) = 35.00 — 23.10 — 3.40 + 0 = $8.50
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The Newspaper Seller (8/8)
kel ik St 4
Profit (5/5):

Cost of 20 days newspapers
= 70*0.33*20 = $462

Random
Digils for Random Revenue — Lost Profit - Sulvage
Typeof — Twpeof — Digits for from from Excess  fromSale  Daily
Day  Newsday  Newsday — Demand — Demand — Sales Demand — ofSerap — Profit
% R 0 40 3500 170 _ 1020

The profit for the 20-day period is the sum of the daily profits,
$174.90. It can also be computed from the totals for the 20 days of
the simulation as follows:

Total profit = $645.00 — $462.00 — $13.60 + $5.50
= $174.90
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Ll -

You can do the following, and not only:

1. Repeat the simulations many times and take the average of the
total profits.

2. Change the number of purchased Newspapers, then repeat the
simulation.

3. Draw a graph to show the relation between the number of
purchased Newspapers and the total profits.
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D Video Lectures
e i et 3

All Lectures: https://www.youtube.com/playlist?list=PLxlve-MG0sBgeF JmdvDOINGzEB3-HaBl|

| ecture #B-: https://www.youtube.com/watch?v=6UYLkzvBnCOalist=PLx|vc-
MG0sBgeFdmdvDOINGzEBS-Ha8liGindex=18
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https://www.youtube.com/playlist?list=PLxIvc-MGOs6geFJmdvD0lN5zE89-Hq8Ij
https://www.youtube.com/watch?v=6UYLkzvBnCQ&list=PLxIvc-MGOs6geFJmdvD0lN5zE89-Hq8Ij&index=18
https://www.youtube.com/watch?v=6UYLkzvBnCQ&list=PLxIvc-MGOs6geFJmdvD0lN5zE89-Hq8Ij&index=18

Thank You

Dr. Ahwed Hagag
ahagag(@fci.bu.edu.eg
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