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g~ Computers, Software, and Spreadsheets

m Computers Evolution Era (Chapra &
Canale 1988)

— Zero Generation - Manual & Mechanical
(pre 1951)

— First Generation — Vacuum tubes (1951 —
1958)

— Second Generation — Transistors (1958 —
1964)
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Computers, Software, and Spreadsheets
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m Computers Evolution Era (Chapra &
Canale 1988)

— Third Generation — Integrated circuits
(1964 — 1971)

— Fourth Generation — Very large scale
integration (1971 — present)

— Mainframes, Supercomputers

— Personal Computers, Microcomputers, and
Minicomputers
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Computers, Software, and Spreadsheets

m Computers Evolution Era (Chapra &
Canale 1988)

— Fifth Generation (19907?)
— Parallel Processing

— Artificial intelligence
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Computers, Software, and Spreadsheets

m High-level Languages

— FORTRAN (introduced by IBM in 1957)

* FORTRAN = FORmula TRANslation
» Developed for the IBM 704 Computer

» Developed by John Backus and a team of 13
other programmers

— BASIC
— Pascal
— C+, C++, Java, and Others
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Computers, Software, and Spreadsheets

m Software Packages
- MATLAB
— MathCad
— Spreadsheet

* Microsoft Excel

* Quattro Pro
* Lotus 123
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i~ Computers, Software, and Spreadsheets

m Spreadsheets and Engineering

— Spreadsheet is special type software that
allow the user to enter and perform
calculations on rows and columns of data
displayed on computer monitor

— Advantages of Spreadsheet

« Easy to use and understand

* Provide organized record of user computation
+ Entire calculation can be updated easily

« Suitable for “what if?” scenarios
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omputers, Software, and Spreadsheets

tircx

m Spreadsheet Calculations

B5=B3 + B4
A B / C D E F |
1
2 /
3 X= 10
4 Y= 13.5
5 Sum = 235 7
6
7
8 u= 45
9 V= 25
10 \/; = 33.54102
11
12 \

B10 = sqrt(B8*B9)
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Computers, Software, and Spreadsheets
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m Spreadsheet Calculations

— EXAMPLE: Volume of a Cylinder
* Input

— Diameter, D
— Height, h
» Computation

D~
V= xh
4
* Output
— Volume, V
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g~ Computers, Software, and Spreadsheets

m Spreadsheet (Example)

B5 = B3 + B4

A B /c D | E | F 1
1
2 / Volume of Cylinder:
3 |x= 10 D= 20[in
4 |v= 13.5 h= 76in
5 [sum= 23.5 7 Volume =| 23876.1[in?
6 A
7 \
8 |u= 45 \
9 |v= 25 \
10 | Vuv= | 33.54102 \
11 \
12 \

\510 = sqrt(B8*B9)
(PI(E3"2/4)E4




f@; CHAPTER 0b. INTRODUCTION TO DECISION ANALYSIS FOR ENGINEERING Slide No. 10
A1 -

—
ENCE 627 ©Assakkaf

omputers, Software, and Spreadsheets
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m Spreadsheet Calculations

A B C D E
1
Calculated
2 Diameter, D|Volume, V Height, h
3 2 300 95.49296586
4 4 450 35.8098622
5 6 600 21.22065908
6 8 750 14.92077591
7 10 900 11.4591559
8 12 1050 9.284038347
9 14 1200 7.795344151
10 16 1350 6.714349162
11
12
120
100
80 4
h 60+
40 4
© \’\’\0\0—0
0
0 5 10 15 20
=TT E
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omputers, Software, and Spreadsheets

m Spreadsheet & Numerical Solutions

Q20
X y ouU
-3 4
2.5 0 20 -
2 -3 |
15 -5 y 10
-1 6 T\‘ T T 0 /r T T
05 i RS
o = - 3.2 a0 1 2 3
|AV)
0.5 -3
1 0 X
1.5 4
2 9
2.5 15 2
3 22 y — 2.x + 3x - 5 - O
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B Ble Edit Wiew Insert Format Ioels Data Window Help
[ @E|§@V| % ﬂ@‘ﬂ-| ZJ;EHQ w0 = ([3) 2| ana
3 Fxv== /
A T B T ¢ o [/ T F [ 6 [ H [ 1T |

1
|2
E Paste Function [ 7] x]

MS Excel Math % Function category: Function name:
T Most Recently Used

1 1 -2 | Al

and Trig. functions|z| Fronc
8
12 Statistical
| 10 | Lookup & Reference
11 Database
EEa Text
i Logical
| 13| Information
|14 ABS{number)
% Returns the absolute value of a number, a number without iks sign.
117
i 2 Conce
|20 2] 218504 Han(C20)
[21] 4 0BG =log{t21)
122 | 5.5 2345208 =sqrt(D22)
23
|24
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e o m ) s =
J File Edit Wiew Insert Format Tools Data ‘Window Help
IDeds|alRy tar < v-|=s kMoo - @2
C3 X ==
A | B | ¢ [ b | E [ F [ 6 [ H [ I |

1
|2
il Paste Function EE
% Function categaory: Function name:
i Most Recently Used -
| B | Al

7 Financial
| a | Date & Time
ER Statistical
| 10| Lookup & Reference

11 Database
1| Text
£ Logical
i Information 4
ﬂ ABS{number}
% Returns the absolute value of a number, a number without its sign.
|17

18 I
|2 0K Cancel
ﬁ @I
| 20 | 2 218504 +Han(C20)
| 21| 4 060206 =lag(C21)
| 22 | 5.5 2345208 =sqrt(D22)
23
| 24|
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i
g Introduction to Microsoft Excel

EA Microsoft Excel - W Lecture [1-31-01)

J Filz Edit Wew | Insert Format Tools Data Window Help

JD@E|¢ Cells... §|nv|}:ﬁsgl|ﬂmu% - [2) 2| arial
3 - Rows
o | Columns | E | F | G | H |

1_ Worksheet
| 2 | ﬂ Chart...
|3 |

4 Page Break
E £ Function...
| B | Mame 3
L ﬁ Zomment

8
E Picture »
| 10 | Object...
11| % Hypetlink...  Ctrl4E
12

13

14
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ntroductio to Microsoft Excel

“irca

crosoft Excel - W Lecture [1-31-01)

ile Edit WView | Insert Format Tools Data ‘Window Help
DS Hae cobs. tla - s A 2o - 22
3 - Rows

AT Colms [ E [ F 1 6 [ "]
Worksheet

ﬂ Chart...

Page Break

J Arial

J

e Eunction...
Marne b
iﬁ Comment

Object... E From File. ..
% Hyperlink...  Ctrl+k

@ AutoShapes
= Qrganization Chart

4 Wordart...
@ From Scanner or Camera. ..

SlezRRERe= =]
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Ed Microsoft Excel - W Lecture [1-31-01)

] File Edb View Insert | Format Tools Data Window Help

D2 Ha &k s 2 - 02
B5 - Row 3

A B Column ' [E ‘ F | G | H ‘
Sheet 3

J Arial

AutoFormat. ..

Conditional Formatting. ..

X tyle...
0 30
1.2 34
24 15

B ] e e e -
e ol o il ) e
-~
=)
=
=
=)
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F3 Miciosoft Excel - W Lecture [1-31-01)
B Ble Edit Wiew Insert Format Ioels Data Window Help

[ @H|§I§V|}\ﬂ®’\n-|z Fo )| oo ) %] -w-lr Lo

BS j =| X \

A | B C N D ] E = T \
1
|2
=R Format Cells [ 7] x]
% number | afgnment | Font | Border  Pattems | protection |
X

= ) i T Cell shading
7 12 3 Color:
| & | 24 45 [ hla Color |
ER 36 56
o 18 100
11 3 102
12| 7.2 97
13 8.4 83
|14 ] 9.6 18 ol
5 10.8 36
|15 12 30
7 3.2 29
15 4.4 25
|19 15.6 15
20|
21|
22
|23 Cancel
| 24

g
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Press and Hald ko Yiew Sample |

@ Canicel < Back. I Mext = I Einish

DeEa 2Ry |taadt| o] A 3o - 37w - s|ez o
B5 p2 =| x
A [ B [ ¢ T 0 ] E [ F 1 G [ H | | K]
;_ Chart Wizard - Step 1 of 4 - Chart Type EHE
% Standard Types I Custom Types |
l‘ X i Chart type! Chart sub-type:!
B 0 30| | [af coumn =
7 1.2 34 = Bar
8 2.4 45| | [zt Lne
=l 3.6 56 @ P
10| 4.8 100
| 3 102] | [y avea >Q/
A2 72 ar @ Doughnut
3] 8.4 83| | [dy Radar —_—
4] 9.6 48 ) Surface
B 10.8 36 | [o eubble W
16| 12 30 i Stock =
7 132 29
18 144 25 Scatter with data points connected by
K 156 15 moathed Lines.
il
21
2
23|
24
25|
26 |
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ntroductio to Microsoft Excel

B3 Microsolt Excel - W Lecture [1-31-01) B =| ==l =
B Fle Edt view Insert Format Tools Data window Help
DzEaa2Rysada<d o= & 2o - @27 == |
B5 | =| x
& 8 | & [ b B T F & [ H [ T [ 3
% Chart Wizard - Step 2 of 4 - Chart Source Data HE
% Deta Range | series |
2] x ,
% 0 120
= = 100
i N =
== w0
|1a ol \
11 = .
112 7. = =
|13 8.4 " : 3 i G
14 9.4
|15 10
|15 1 Daarange:  [=Shest2I$B4S:4CE1S =
17 13
| 18| 1. Series in:  Rows
113 15 @ s
20
El
122
|22
|24
125
% ) Cancel <gack [ Met» | Ensh
28]
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FEd Microsolt Excel - W Lecture [1-31-01)

J File Edit ‘iew Insert Format Tools Data ‘Window Help

Introduction to Microsoft Excel

D2Ea|gRV|iar|a-= 4o - 326 e
[~ | =| «
A_] B8 [ ¢ [ b " E [ F [ & A [ T [ J | K
1
Z Chart Wizard - Step 3 of 4 - Chart Oplions HE
3
[ 4 | I Axes | Gridlines | Legend I Data Lahelsl
1 Chart itle:
|6 | IP\ot of ¥ s, % Plot of ¥ vs. X
% Walue () axis: 120
o | % 100 =
9
10| Walue () axis: CY }f/’ \\
) z 7%
% Second category () axis: ;: [+ \.._\\‘
14 : e
F Second value () axis: [ 5 0 15 an
16 :
17
% @ Cancel | < Back. | Rlext = I Finish
[20]
1
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Introduction to Microsoft Excel

3 Microsoft Excel - W Lecture [1-31-01)

]Ele Edit Yiew Insert Format Tools Data Window Help

—,

J Arizl

=«

DEzEasalky|(teadt| -z~ 5|l =32
El

Charit Wizard - Step 4 of 4 - Chart Location HE

Place chart:

 As new sheet: IChartZ
R |
< Back | Mext = | Finish I

¥ As ohiject in:

Canicel |

B3 Microsoft Excel - W Lecture (1-31-01)

E) Fle Edit Vew Insert Format Tools Chart window Help X
DeEagl¥[fieay|s-|= 7w w2 T 5
il |
Plot of Y vs. X
120
100
80
FPlot Area
= &0
40 //
20 <3
i
i 2 4 ] 8 0 12 14 8 18 w
X
[« [« [» [»[{ Spreadshest Example 1/ Spreadsheet Example 2/ Spreadsheet Calculations Chart2  Sheetz [« IOm
Do [y | autoshapes - S WO B 4@ &-L-A-= g|ev|
Ready T [l M
stan| | 1 @ =2 22 || 5y Esplarng. | [EEreel Fu. | &) demonsr. | [Ew Lect... & 5ereerbr. | | [E]Misrosott..| | assakiaf > B EEIRPD S, s557M
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Ed Microsoft Excel - W Lecture [1-31-01)

J@ Filze Edit %iew Insert

Forrnat

Tools Data wdWindow Help

=N=2 ===

T 4 Ba@ <o - = & E|@m 100=

ciz = =| =+B12:2-2"B12-20
A [ B | © | D | E [
|1
2
| 3 | y=x'-2x-20
L4 |
| 5 | x ¥
| B | 1] 20 |=+BE"2-2*BE-20
L 1.2 -20.96 (=+B7~2-2*B7-20
| 8 | 2.4 -19.04 [=+EB5"~2-2*B3-20
| 9 | 3.6 -14.24 = +B9~2-2*B3-20
| 10 | 4.8 6£.96|=+B10"2-2*B10-20
|11 | & 4|=+E11+2-2"B11-20
| 12 | 7.z 17 .44 [=+B12°2-2"B12-20
| 13 a4 33.76[=+5132-2"B13-20
| 14 | 9.6 52.96 |=+B14~2-27B14-20
| 15 | 10.8 75.04|=+B1522-27B15-20
| 15 | 12 100 (=+B16+2-2*B16-20
| 17 | 13.2 127 .84 |=+B172-27B17-20
| 18 | 14.4 158.56 |=+615~2-2"B18-20
EN 15.6 19216 |=+B152-2"B19-20
20
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to Microsoft Excel

F1 Microsoft Excel - W Lecture [1-31-01)

P | o et 1 ) )

J@ File Edit iew Insart Farmat Tools Data Window Help

DEHSSRT N ER T |o-= & &l o - 33w -w-|B 7 ul==
F10 =l =
AT B [ TN T E [F 6 [ H T [ J K

1
2 Object [2]=]
3 y=x—2r-20
4 | Create New | Create from File |
5| L ¥ Chiject type:
B 0 20(= -2BE-20 Media Clip a|

7 1.2 20.96 [=+B72-2*B7= Micrasoft Chat Room
8| 2.4 -19.04|=+B3"22"B8-20 Microsoft Clip Gallery
9 36| M24|-+E90TEIN0 | et
10} 1.8 £6.56(=+510"2-2"B10-20 | |Microsoft Gr

11 6 A|=+B1142-2"B11-20 Microsoft Map LI
ﬁ 732 17 44 |= +B 202 B1 2.0 Microsoft Music Conkrol ™ Display &s icon
3] 8.4 3376=+B1322B13-20 | _poay
14 9.6 52.96=+B1 4”2'2z81 4-20 Inserts a new Microsoft Equation 3.0
% 1['1-: ?51-:; :‘*glg’g'; glg'ég EE abject into your document,

= BB -2 B 1B-

7| 13.2]  127.84|=+E17.22B17-20
18| 14.4 158.56 [=+B18"2-2"B18-20

13 15.6]  192.16|=+E13+2-2*B13-20
= v |
[a1]

22
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] File Edit Yiew Insert

Format | Tools Data Window Help

(D2 Ha SR Y| &Y . P A Z |l oo ()%
F2a j = | AutoCarrect, .,
A | B [ ¢ ) E [ F | 6 |
;7 Track Changes 3
T y= P T [Merge Workbooks, .,
T Protection 3
i x y Online Collaboration  ®
B 0
= 12 3 Gnal Seek... -
T 24 KTl SCENAKios. ..
g | 36 i Auditing 3
% 4': ’ Macro 3
F 72 IH Add-Ins...
3] 84 3 Customize, ..
14 96 b5  Options...
E 10.8 7! Datafnalysis...
16 | 12 TO0[=+ETE-"BTE-20
A7 13.2 127.84|=+0172-2"B17-20
18] 144 158.56 (= +B182-2*B15-20
19| 15.6 192.16[=+B19+2-2"B15-20
20
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i Introduction

Ed Miciosoft Excel - W Lecture [1-31-01)

J@ File Edit Wiew Insert Format IOQS Data window Help

DeHS|E2RY s RRS[0 ][z 6 3 fwe - 7 7|as - 10
516 =] = L
a_ [ B | ¢ | A \ E [ F | 6 [ H ]
1
|2 |
EN y=x"-2x-20
4
| 5 | ® ¥ Goal Seek HE
& 0 20|=+B62-2"B6-20
7 12| 20.96|=+57'2-2'B7-20 el $css it
B 24| 19.04|=+EG2-2E8-20 To value: 0
Ex 35| 14.24|=+E92-2"E3-20 By changngcall o310 =
110 18 .56 |=+E10r2-2°610-20
111 6 4|=+B11+2.2°B11-20 [ ot | concel
112 72| 17M|=+B122-7B12-0 T =
[13] B4 33.76|=+B132-7B13-20
14 95|  52.96|=+B142-7*B14-20 [ |
(15| ___108[_ 75.04=+B15'2-2"B15:20
|16 | T 17 100 |=+B162-2*B16-20
117 | 13.2[ 122.84|=+B17"2-2°B17-20
18| 14.4]  158.56|=+B15"2-2"518-20
119 15.6]  192.16|=+B13"2-2*513-20
20
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-4 Microsoft Excel - W Lecture [1-31-01)

File Edt “iew Insert Format Tools Data Window Help

|
EEE e L A e BT =1
G14 =] =]
A | B | ¢ ] D [ E [ F T & [ H T 1
1
=2
3] y=x'-2x-20
L Goal 5eek Status
5 x y
B 0 -20|=+B6"2-2"66- Goal Seeking with C2ll C16
7 12|  20.96|=+B7"2-2*B7- fourd a solution,
B 2.4 19.04|=+B52-2*Ba- Cancel |
9 36|  -14.24|=+B32-2*Bg- Targstvale: 0
W 1.8 6.56(=+510+2-2*B1 Current value:  3.50111E-06 Step |
11 6 4|=+B1142-2°B1
2] 72| 17.44]=+B12:2-2°B1 / e |
13 8.4 33.06|=+B132-ZBT320
14 96| 52.96|=+ B14-20 [ _I
15 —108 T58i<Th152-7°B15-20
16 C 5.582576) 3.5E06|=3E16+2-7*B16-20
(77| : 23010 |=+517+2-7°B17-20
18 7.982576| 27.75637 = +E15+2-7*B18-20
19 9.182576] 45.95455|=+B19+2-7*B19-20
20
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Data Analzsis Tools 1in Excel

EA Microsoft Excel - Book2

] File Edit ¥iew Insert Farmat | Tools Data Window Help
DEEHS| SRy ¥ dn. 7 |6 E 00 - 32
Al j = | AutoCarrect. .,
A B | C Share Workboaok. .. |
Track Changes »
IMerge Workbooks, .,
Praotection 3
Online Collaboration  »

‘i‘w\':;“* CHAPTER 0b. INTRODUCTION TO DECISION ANALYSIS FOR ENGINEERING

Uherly,

T Lo

J Arial

F I 6 | H |

Goal Seek, ..
SCEnarios. ..
Auditing 3

Macra 3
Add-Ins...
Cuskamize. .,

Options
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Data Analzsis Tools 1in Excel

F3 Microsoft Excel - Book2
J File Edit Miew Insert Format Tools Data Window Help

o

=

g

DzEagRy |s2@so- > » il v - @37
A = =] \
A [ B | ¢ |J\ob [ E [ F | &6 | H |

1
2 \
3 Data Analpszis 12 x|
i Ainalysis Tools

i —— = |
Z escript Cancel

g F-Test Two-Sample for Yariances
g | Fourier Analysis Help |
— Histagram
ﬂ Moving Average

11 Random Number Generation
ET Rank and Percentile
£ Regression ﬂ
EE]
1
15|

16
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Data Analzsis Tools 1in Excel

A. Data Analysis Tools
If the Data Analysis Tools is not already installed, you have to install as follows:
1. Place the cursor on "Tools", and click
2. Select "Adds-In", you'll be prompted with a set of available tools (see Figure
1)
Check the "Analysis ToolPak" box
Hit "OK”
The "Data Analysis" Pak will be installed automatically.
To verify that the "Data Analysis" has been installed", move the cursor to
"Tools"
If you see "Data Analysis" in the menu, this means that the ToolPak has been
successfully installed.

kW
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Data Analzsis Tools 1in Excel

B. Descriptive Measures (i.e., mean, COV, etc.)

1. Input your data either column-wise or row-wise.

2. Go to "Tools".

3. Choose "Data Analysis", you'll be prompted with a set of tools.

4. Check the "Descriptive Statistics" box, you'll be prompted with a dialogue box
as shown in Figure 2.
In the "Input range" Entry box, provide the range of your data (e.g., A3:A89).
6. Inthe "New Worksheet Ply" entry box, provide a descriptive name of your

sheet that will contain your output.

7. Check the "Summary Statistics" box.

W

8. Click "OK".
Your statistical output will be given in a new worksheet under the name you have
provided.
547 _CHAPTER 0b. INTRODUCTION TO DECISION ANALYSIS FOR ENGINEERING Slide No. 33
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Data Analzsis Tools 1in Excel

C. Histograms

1. First you have to input your data in two columns, one for the actual or
measured data, and the other for the "Bin" (intervals). You need to know the
range of your data, number of intervals, and interval width to construct your
Bin column as explained in class (i.e., k = 1+3.3log;o(n)).

2. Go to "Tools" and click "Data Analysis", you'll be prompted with a set of
tools.

3. Check the "Histogram" box. You'll be prompted with a dialogue box as
shown in Figure 3.




=

ey “-““*«,{ CHAPTER 0b. INTRODUCTION TO DECISION ANALYSIS FOR ENGINEERING

Slide No. 34

i
iy e

—
ENCE 627 ©Assakkaf

Tools 1in Excel

Data Analzs

= Microsoft Excel - Lecture 3
|E] Fle Edit Wew Insert Format Took Data Window Help

JD@H|§@§‘%ﬁﬁ\?‘nv‘zﬁ.iuﬂmn%v@’_’JAna\ vmv|111g
G9 | =
A ] B ¢ T D0 ] E [F 6 [T H T 1T [ J 7]

1 Example: how to compute descriptive statistics using excel functions
2 "Commute times from home to work”
'3 |Commute Times (in hours)

4 05 0.6 0.8 0.4

5 08 0.4 1 1.3

5] 02 08 0.7 07

7 0.4 1.1 0.3 0.6

8 07 09 0.6 1

9 12 03 1.1 0.s I .l

10 1.1 04 0.7 0.4

11 07 1 1.1 0.9
2]
13 | Central Tendency Measures: Excel Function
14 Wiean =| 0.740625] =AVERAGE(AA D11
15 WMedian = 07| =MEDIAN{AL DT
16 | Mods = 04| =MODE{A4DI1)
17 |Dispersion Measures:
18 Wariance =[ 0.085298 =WVARAL D)
19 Standard Deviation =| 0.297147| =STOEW(A4:D11)
0] cov=| 0.401211 =C19/C14

21 |Others:
22 Minirmurm = U.2| =WINALDTT)

=] Maximurm = 1.3 =WAALDTT)

24 Count = 3g| =COUNT{AGDTT)

% Sum= 237 =SUn(A4:D11)

26 Rangs = 11] =C23-C22

27
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Data Analzs Tools 1in Excel

3 Microsoft Encel - Lecture 3
&1 Fe Ed View Insert Fumek Tosk Data Window Hel

DeEaary s masio- s /3w - @2 =ns | ERER0] | o
GB =l =
AT ] B eI E T F T 6 [T H T 1T [T 7T T kK IT'T

1 |Example: how to compute descriptive statistics using Excel Data Analysis Tools
2| "Commute times from home to wark:
_3 |Commute Times {in hours)

4 05 0.6 09 Descriptive § tatistics

5 03 04 1 13| input

6 0.2 0.8 a7 0.7] | put Range: e 0511 B3| ILI

7 04 1.1 03 0.§]

a o7 e} 06 7] | Grovpedsy: & columns _cael |

9 12 03 11 0.4 © Rows Help

10 11 0.4 07 0.4 | I Labels in First Row

1 07 1 [ 0.9
1z ~Output option
13 | Central Tendency Measures: " Qutput Range: 1]
EN Mean =| 0740625 % New Worksheet Ply: Statistics
5] hedian = 07  New Workbook
8| Mode = 0.4 e e
17 | Dispersion Measures: I Summary statistics
18] “Variance =| 0.0GG296 I™ Confidence Level for Mean: R
el Standard Deviation =| 0.287147 I KthLargest: l—,

| COv =[ 0401217 - . —

21 |Others: th Smallest:

22| Pinirmurm = 02

23] helaxirmurmn = 13 SR O

24| Count = 2 =COUNT(A:D11)

25| Sum = =7 =SUMiAADI1)

5| Range = [ =C25.c2

i
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Data Analzsis Tools 1in Excel

Ed Microsoft Excel - Lecture 3

J File Edit Yiew Insert Format Tools Data Window Help

DeHaaRy|faied|o-[z & 3w - @2 SN
Al | =| Columni
A | B | ¢ [ o [ E [ F [ 6 [ H 0]

1 | Columnd Column2 Colurmnd Columnd

2

|3 |Mean 0.7125 Mean 0.6875 Mean 0.8 Mean 0.7625

| 4 |Standard E 0121852 Standard E 0.107633 Standard E 0.098198 Standard E 01084682

|9 |mledian 0.7 Median 0.7 Median 0.8 Median 0.78

| 6 |Mode 0.7 Made 0.4 Mode 0.7 Made 0.4

| 7 |Standard [ 0.344083 Standard [ 0.304432 Standard [ 0.277746 Standard [ 03067689

| 8 |Sample ¥z 0.118393 Sample ¥z 0.092679 Sample e 0.077143 Sample Ve 0.0941071

| 9 |Kudosis  -0.96611 Kutosis  -1.82806 Kurtasis 01642 Kurtosis  -0.1665944

| 10 |Skewness 0027616 Skewness 0.038076 Skewness -0.64007 Skewness 0.4719572

| 11 |Range 1 Range 0.8 Range 0.8 Range 09

| 12 tinimum 0.2 Minimum 0.3 Minimum 0.3 Minimum 0.4

| 13 |tlaximum 1.2 Maximum 1.1 Maximum 1.1 Maximum 1.5

|14 |Sum 8.7 Sum 8.5 Sum 6.4 Sum 6.1

|15 JCaunt & Count & Count 8 Count g

| 16 |

| 17 |

| 18 |

| 19 |

an
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Palisade’s DecisionTools

m Will see in this course, a variety of
techniques and applications relevant to
decision making in engineering and
financial settings.

m Palisade DecisionTools work as one
program within Microsoft Excel.

m To help us with Decision Analysis, we
have the following software packages:
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"Palisade’s DecisionTools

- UR,
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Decision Tools

Where used in the Decision

Where in the Text

Program Process

Precision Tree Structuring the decision Chapter 3
Solving the decision Chapter 4
Sensitivity analysis Chapter 5
Value of information Chapter 12
Modeling preferences Chapter 13

Top Rank Sensitivity analysis Chapter 5

Risk View Modeling uncertainty Chapter 8 &9

Best Fit Using data to model uncertainty Chapter 10

@Risk Simulation Modeling Chapter 11

Slide No. 39
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m What is decision analysis?
m What makes a decision hard?
m Why is it useful?

m How can | apply it?
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Motivation: Making Hard Decision

d
iy e

m Example: Strength of Concrete (psi) in a
Parking Garage Deck

Sample 1 Sample 2
3250 3650
3610 3360
3460 3328
3380 3420
3510 3260
Mean 3442 3404
StDev 135.9 149.3
<25 CHAPTER 0b. INTRODUCTION TO DECISION ANALYSIS FOR ENGINEERING Slide No. 41
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Motivation: Making Hard Decision

m Example: Strength of Concrete (psi) in a
Parking Garage Deck

Assume that the building code requires a mean
compressive strength of 3500 psi.

Since the mean of 3442 psi of Sample1 is less
than 3500 psi
Should we conclude that the garage
deck does not meet the
specifications?

\
g




7'y: _CHAPTER 0Ob. INTRODUCTION TO DECISION ANALYSIS FOR ENGINEERING Slide No. 42
A - ENCE 627 OAssakkaf

i~ Motivation: Making Hard Decision

m Example: Strength of Concrete (psi) in a
Parking Garage Deck
Unfortunately, decision making is not that simple.

If a third sample of 5 measurements had been
randomly collected from other locations on the
garage deck, the following values as just likely
to have been obtained:

3720, 3440, 3590, 3270, and 3610 psi.

This sample would have different mean and
different standard deviation as shown next.

—_—
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= Motivation: Making Hard Decision
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m Example: Strength of Concrete (psi) in a
Parking Garage Deck

Sample 1 Sample 2 Sample 3
3250 3650 3720
3610 3360 3440
3460 3328 3590
3380 3420 3270
3510 3260 2610
Mean 3442 3404 3526
StDev 135.9 149.3 174.4
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“ Motivation: Making Hard Decision

m Example: Strength of Concrete (psi) in a
Parking Garage Deck

The third sample (Sample 3) produces a mean of
3526 psi and standard deviation of 174.4 psi.

In this case, the mean value is greater than the
specified value. The question now arises:
Can we conclude that the concrete is
of adequate strength?

Unfortunately, we cannot conclude with
certainty that the strength is adequate.
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i Motivation: Making Hard Decision

m Example: Strength of Concrete (psi) in a
Parking Garage Deck

“ The fact that different samples lead to
different means is an indication that we
cannot conclude that the design
specification is not met just because the
sample mean is less than the design
standard.”
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s~ Motivation: Making Hard Decision

m Example: Strength of Concrete (psi) in a
Parking Garage Deck

+ A systematic decision process is needed to take
into account the variation that can be expected
from one sample to another.

» The decision process must also capable to reflect
the risk of making incorrect decision.

* This decision making can be made using
techniques used in this course.

,;\
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g Quick Review on Decision-Analysis
& Decision-Making

m What is Decision Analysis?

m Areas of Application in Real Life
m Nature of Project/Organizational Problems

m Problem Solving & Decision-Making and their
Relationship

Definition of Decision-Making

Structuring & Analyzing The Decision
Problem

m The Decision Analysis Flow Chart
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i~ What is Decision Analysis?

m Definition
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“Decision Analysis is an analytic and
systematic approach to studying
decision making.”

—
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i Areas of Application in Real Life

m Decision analysis can be used in many
various applications in real life.
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m |t is used to determine optimal
strategies when a decision maker is
faced with several decision alternatives
and an uncertain or risk-filled pattern of
future events.
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= Nature of Project/Organizational

Problems

ORGANIZATIONAL NATURE OF NATURE OF
LEVELS PROBLEMS DECISION MAKING

Non-
programmed|
decisions

Unstruc-
tured

Pro-
grammed
decisions

Lowest |Structured
“Tevel

NATURE OF PROBLEMS AND DECISION MAKING IN THE ORGANIZATION.

Types of Organization Decisions and Management Levels
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5~ Problem Solving ad Decision-Making

m Problem Solving can be defined as

“The process of identifying a difference
between some actual and some desired
state of affairs and then taking action to
resolve the difference.”
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Problem Solving and Decision-Making
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m The Problem-solving process involves
the following eight steps:

Define the Problem
Identify the Alternatives

Determine the Decision Criteria

B Dn -

Evaluate the Alternatives
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Problem Solving and Decision-Making

Choose the Alternative
Implement the Decision

Evaluate the Results

©® N O O

Monitor the success or failure of the
chosen alternative
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- The Relationship between Problem
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Solving and Decision Making
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| Define the Problem

| Identify the Alternative

| Determine the Criteria | Decision Making |

| Evaluate the Alternatives

| Problem Solving |

| Implement the Decision

a

| Evaluate the Results Decision

|
|
|
|
[ Choose an Alternative |
|
|
|

| Monitor Results Such/Fail
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K

s Decision Making

\
L

m Definition

“Decision-making is defined as the
Selection of a Course of Action from
among Alternatives or Ventures.”
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Decision Makmg Process
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m The Decision-Making process involves
the following five steps:

— Define the Problem

— ldentify the Alternatives

— Determine the Decision Criteria
— Evaluate the Alternatives

— Choose the Alternative
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Decision- Makmg Types

m Decision Making

— Simple choice between two or more
alternatives

— Statistical decision making
— Decisions under uncertainty
— Consequences

— Past, present and future >> forecasting

m Decision Maker >> subijectivity
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R . .
g~ Structuring and Analyzing
the Decision Problem

| Analyzing the Problem
| Structuring the Problem |
Qualitative |
J Analysis l
Define Identify Determine
the ] the N the Summary & N{;ke
Problem Alternatives Criteria Evaluation [ D .e.
Y Quantitative T
Analysis —
The Role of Qualitative and Quantitative Analysis
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- i {1
eipcg o
Identify the decision
situation and understand
@‘ objectives @

Identify alternatives

<

se and m odel the problem :

D ecom po
1.M odel problem structure
2. M odel uncertainties
3.M odel preferences
The Decision-Analysis
Flow Chart
Choose best alternative
[Source: R.Clemen, 1996] I
Sensitivity analysis

Is further analysis
needed?

Im plem ent the chosen
alternative.
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Given a complicated
—= problem, how should 0N - mm—=—
begin?

I think , we have to
model the Decision
Problem, but how?

—
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ethodology for Modeling Uncertainties
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The Methodology of Modeling Uncertainty is described in five chapters
that mainly concentrating on how to model uncertainty using
probabilities and information as follows:

v Probability Basics: reviews fundamental probability concepts. Chapter 7

v Subjective probability: translates beliefs & feelings about
uncertainty in probability for use in decision modeling. Chapter 8

v Theoretical Probability Models: helps with representing
uncertainty in decision modeling Chapter 9

v Using Data: uses historical data for developing probability
distributions Chapter 10

v Monte Carlo Simulation: to give the decision-maker a fair idea
about the probabilities associated with various outcomes. Chapter 11

v Value of Information:explores the value of information within the
decision-analysis framework. Chapter 12
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=" Methodology for Modeling Decision

The Methodology of Modeling Decisions is to:

mn

v Understand the problem under study

v Introduce quantitative modeling

v Discuss the elements of a decision.

» Values and Objectives

> Decisions to be made Chapter 2
» Upcoming uncertain events, and

» Consequences

v Build the decision Model and identify a set of Chapter 3
feasible alternatives.

v Evaluate the alternatives and make a choice of a Chapter 4
feasible alternative.

v Re-evaluate the alternatives using sensitivity Chapter 5
analysis to refine the solution.




