3l

311

2 OFD
AHP

Quality Function Deployment

QFD Input M atrix
(The Voice of the Customers)

1.1 Determine the target market

1.2 Demographics need to be established

1.3 Determine the geographical distribution

1.4 Use a nonaffiliated survey organization bias

31
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1.5 Survey people external to the organization

voice hias

1.6 Survey with or without samples of the current product

2.

2.1 Focus Groups §-12

2.2 Interview 1 1

2.3 Mail Questionnaires
15% - 50%

2.4 Product Clinics

2.5 Personal Observation

3.
Kano
3.1 Dissatisfiers “Expected Quality”
Customers’
Complaints
3.2 Satisfies “Desire Quality”

( )
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3.3 Deligthers “Exciting Quality” “Unexpected Quality”

1

Deligthers

Central Lock

Central Lock Deligthers

Central Lock Deligthers
Central Lock

4.

41 Determine root want

4.2 Capture Verbatim

4.3 Abbreviate the voice as necessary

4.4 Consolidate the voice

51 Use one card per voice
1 1
5.2 Use team action

5.3 Develop natural groupings
5.4 Group the groups ! 5.3
5.5 Title the groups using customer words

Satisfies
Dissatisfiers

Satisfiers

root want



QFD (
) QFD 2
3.1.2 Quality Function Deployment
QFD Matrix

Four-Phases
QFD 1 , 3.1
4 Matrix
1. Product Planning
(Customers™ Needs)

Four Phases

Four-Phases

(Technical Requirement)

2. Product Design

3. Process Planning

(Part Characteristics)

(Process Characteristics)

4. Process Control Planning
Phases
Matrix

Matrix QFD

34

OFD

Matrix

Four-

Process Planning
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Technical Requirement Part Characteristics

%) 8
5 o
V]
£ €
4 o
: 3
o
@
@ &
5 Product © Product
€ o
o C
5 Planning e Design
=] ]
O -

Process Characteristics
Process Control Methods

<

173
(2] 18]
e %
o 5
g ’8 Process
e Process £ Control
e (6]
(8] 173
bt Planning Q Planning
© Q
Q. o
a
3.1 QFD Four-Phases
Matrix

Matrix I Product Planning Matrix
(Customers’ Requirement)
(Technical Requirement) 2
(The Customer Portion)

(Customers’ importance)
(Customers’ Competitive Evaluation)
(The Technical Portion)

X'-2010" *
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‘ T (TV) (Screen
Resolution) “ "
Matrix 3.2 Matrix
1 Customers’ Requirement
3.3
2 Technical Requirements
Technical Requirements Customers’ Requirements
1
1 (QFD Product Matrix
)
L )
2. )
3 Importance
1-5 5
4 Competitive Evaluation (Current
Satisfaction ~ Performance) (Competitive  Satisfaction
Performance)
1-5 5
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Primary Secondary tertiary

p!
<
f
tah
1, 1G
¢ C
3.3
5 Goal
4 3 |
5
4
Current Satisfaction Performance 3 Competitive
Satisfaction Performance 5, 2 5
5

6 Improvement Ratio
5 Current Satisfaction Performance 4
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7 Sale Point
Competitive  Evaluation

15 12
1( QFD)

8 Determine Relationships

9 importance Weight (Column Weight)

L Raw Weight
3 (Importance) * 6 (Improvement Ratio) * 7 (Sale Point)
2.
Raw Weight
3 % Normalize Weight 2

10 Competitive Technical Requirement Data

(
) 6
11 Establishing Targets Target 4
10
1 “ ’
¢ " 4 Competitive Evaluation
2 ( 1-5)
158 172

165 115
4

“ Competitive Opportunity”
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Target
115
2 4.4
3 1.3 15 120
( )12 () 155 ( )
120
115 Target
120 ( )
3
“Catch-up Position”
Supplier
3.5 “ Competitive
Opportunity”
115
( )
A 4.3 3.8
125 115
!
A B A
B A B
12 Co-relationships
()
()
Matrix

Matrix



Matrix

2 QFD
QFD

Matrix

Column Matrix
1 1

Column

Questionnaires

Matrix
1-2
)
A 5
B
C )

QFD Matrix

Matrix

41
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Cell (

Part Planning Matrix
(Part Characteristics or Part Requirements)
Design Concept

QFD Four Phases
(Concept) (Criteria) (
QFD)
Stuart Pugh
L,
2.
3, Design Concept
4, Matrix Column
Design Concept Concept
5. Concept 1 Datum
6. Design Concept Datum
+

1. t- Design Concept
8. Concept
9, 6 Datum (



FMEA, FTA, VE
Characteristics

Mode

2MNATBAYNIA (1HATHN)

wn“alu . Q

ATNNSTC _

UTTYU0

Hlﬂ"ﬂ(};
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Part Characteristics
FMEA Part
Stuart Pugh
Failure

PNATBIBUM AN THN)
Low Density ‘
HNIINTVBNLAVDULA TN

ANNMLNBIR NN zan

FMEA

Stack stop height incorrect

Ll { WNATBIBYATA (1117 TWa)
T

ARTINTTULNLHUBIHATHY

3.5

FMEA (
Part Requirements

Matrix Il Part Planning Matrix

(1) Technical (2) Target
Requirements

3.6

FMEA

) Part Characteristics

Part Planning Matrix

(4) Part Characteristics
Part Requirements

(5) Relationships

(6) Part Specifications
(7) Column Weights

Part Planning Matrix
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1 Technical Requirements 2 Product Planning
Matrix Concept
Matrix 1
2 Target 11 Product Planning Matrix
Target
3 Importance 9 Product Planning Matrix
% Normalize 1-5

4 Part Characteristics Part Requirements

FMEA
5 Relationships Technical
Requirement Part Characteristics “
(Part Characteristic) (Technical Requirement) ( /
/ )" 9
3 1
6 Part Specifications
7 Importance Weight (Column Weight)
Part Characteristic
L Part Characteristic
Part Characteristic
Importance
2. % Normalize Weight
Part ~ Characteristic
(Importance: 7) Matrix Process
Planning Matrix Part Planning Matrix Design Concept
Part Characteristics Process Planning
Matrix Process Process
Characteristics Design Concept Process
Design
Concept Input Matrix

3 Process Flow



Setup-time, Maintenance, Process Variability
Process Characteristic Specifications

FMEA Failure
Matrix 3

Matrix Il Process Planning Matrix

(3) Process Flow
(4) Process Characteristics

(1) Part (2) Pat
Requirement  Specificat
jons (5) Relationships
(6) Process Soecifications
(7) Process Capability
3.7 Process Planning Matrix
1 4 5
Part Requirement Process Characteristic
¢ (Process Characteristic) (Part Characteristic) (
/ / )"
9 3 11
Column Weight Matrix 1 Matrix 2
Technical Requirement Part Requirement (
QFD ) QFD
Process Characteristic ( Process)
Part Requirement Part Characteristic
Process Requirement
6  Process Specification  Matrix Specification
Specification Procedure Instruction

Process 7

45



Matrix IV Process Control Matrix Manufacturing Planning Matrix

1.

QFD Four Phases

Initial Planning Document

1.1 Process step: Process Flow
1.2 Key Process Require: Process Planning Matrix
1.3 Risk Assessment: FMEA
1.3.1  Occurrence: Process
1-5 5 Failure
1.3.2  Seriousness: Product, Process
-5 5 Failure

1.3.3  Detect Difficulty
5 Failure
1.4 Planning Needs:
3
1.4.1  Tooling:

46

Matrix

Failure Prevention Action, Mistake Proofing, Maintenance

Instruction, Gauge Design

1.4.2  Manufacturing:
Analysis, Operator Instruction, Operator Training,
Qualification

1.43  Quality  Assurance:

Work
Machine

Supplier

Conference, Supplier Agreement, Gauge Requirement,

Procedures
Key Process Requirement
Planning Needs

3.8-4 QFD

3.8-1



Part Number : 7925987 Part name rear lock pillar

Process  Key Part Instruction  Data
Step requirements Sheet
procedure
Check  Weld 201 -211A

Part strength

PM-34 PM-34A
Part outline
And shape

3.8-1

Sample Size
And Frequency

4 every 2 hours

Levery 2 hours

Lat start-up
Lat middy
1at last piece

Date : January 10, 1992

Tools and
fixtures

Ultra sound-
. 4512

Chisel check

Fixture . .
5692

Acceptance
Criteria

Megt STD.

Pull nugget

Outline -
1mm max
Contour-
2mm max

47

Sheet 10f 8
Calibration
requirements

Each usage

Annually



Part number : 7925978 Part name : Rear lock pillar  Date :January 10, 1992 sheet 1 of 6
Process Step Key Process Risk Cap Planning Needs Notes Responsible Date
Requirement Assessment
Tooling Manufacturing Quality Assurance
w
c
£ @ c
o v = o
z < £ = IS 2 (E) E "::" g § uEJ
gl 2| 8| « el 8| 8| 2| 2| 2| 5| S| 5| &| z| 3| o
& o E S S| a c 8| § = = T| © @ | gl @
5| 5| ©| © gl of &8 =| €| 8| 8| | 5| 5| €| & 3
5| 3| | S El 8| 2| 8| £| g| =| £| 5| 2| 3| 8| B
gl 5| 3| & 2| 2| 8| 5| 5| &| &| 8| &| &| §| & 8
O| | of w|l | =| ol 2| 0| o] 2| 06| @| O] O
1. Load pillar Position gauge hole 3 5 1 15 o100 Q10| O Install part presence J.Grace 3-20
On gauge pin Detector and automatic
Shutdown
2. Load inner | Position on magnetic | 3 5 1 15 O |© @) O
panel holder
3. Spot weld Time 1 3 1 3 O| O Try out new automatic J.Grace 3-28
Controllers with steppers
Pressure 1 4 5 20 Ol O
Amperage 1 4 1 4 O| O
Weld tip condition 4 | 3|11 O|0 @)
G.Simms 6-1
4, Check part Weld strength 3 3 4 36 | 96% ©|0
Part outline and 1 2|1 |9%|62% o) OO O| 0|0
shape
3.8-2 [nitial Planning Document

cb



When

Before

Starting
equipment

Performing
The
Operation

49

Weld press  ber( ) : 45342 Sheet 10of 6
Part number : 7925978 Date : 01-18-92
Part name : Rear lock pillar

Before start-up

L Replace all tips. Use tip number cu 46

2. Check all hoses visually for wear and abrasion. Replace as necessary.

3. Checkweld pressure with gauge WP22 at each tip. Must be within green area. Check calibration
before use of gauge. Re-adjust when pressure is not in green range.

4. Resetall controllers to zero setting.

At midmorning and afternoon breaks

1 Dress all weld tips with blue file (Number3). Dress per standard.

At lunchtime

1 Replace all tips. Use tip number CU 46

2. Visually recheck hoses for any obvious wear.

3. Reset controllers to zero.

3.8-3 Maintenance, Setup Instruction
What How
Check for cleanliness of Hold glass container against the light. Examing for cleanliness.
equipment Reclean if required. Use one package of A60 cleaner in one
gallon of warm water. Rinse thoroughly.
Check inventory Check regular and decaf coffee is down to last carton reorder. See

reorder instructions on inside surface of coffeeffilter storage
cabinet, stock coffee and filter drawers as necessary.
Remove coffee and filter holder Grasp by handle. Pull directly toward you. Empty used filter and
and clean coffee into brown waste container under coffee unit counter.
Rinse holder under hot water in sink next to coffee unit.
2. Place new filter in holder and add 2 Remove single filter from filters in filter drawer under coffee unit
coffee Place in holder. Press against sides of holder Remove coffee
package from coffee drawer. Tear at tear line. Put contents
holder on filter and place empty package ~ waste container.

=
=

3 Brewcoffee 3. Push switch marked "Brew" to start brewing of coffee.
4. Place brewed coffee on awdliary 4. When coffee is brewed buzzer will sound. Remove container and
heater, place on auxiliary heater. Tumn on heat for auxiliary heater.

Numbers on switch panel correspond to numbers on heaters.

3.8-4 Operator Instruction
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3.1.3 Quality Function Deployment Integrated QFD Approach

Matrix 4 Matrix 4

3.9

Step 1: Developing System Matrix

System Matrix Product Planning Matrix Four-
Phase Customers’ Need Product

System  Matrix

1. Product Requirement
2. Service Requirement

3. Business Requirement

Product Planning Matrix
Four Phases

Step 2: Developing The Initial Integrated Plan
Integrated Plan Matrix

System
Matrix  ( )
Task Sheet ( 3.10)
Task Sheet
Input Output

Input Output  Integrated
Plan 311



Customer

Needs

51

System Matrix

(5)

A

v

B B

1 2

3
Develop

Functional Flow

6

Concept Matrix

v

4
Develop

System Alternatives

Gy | €

5
Evaluation of

Alternatives

e

Process Matrix

3.9

D D

1 2

8

Control Matrix

Integrated QFD approach

2. Develop Initial

Integrated Plan

v

Integrated

Plan

A

9. Refine

Integrated Plan

9




Task Title : Technology Development
Description:

|dentify new technology developments.

Assess cost, risk and schedule.

Consider new graphics capabilities. / development, the ability to create new
games & control systems.

Inputs: Outputs:
Customer requirements Concept & where possible
Previous warranty claims Prototype for customer
Customer complaints evaluation
Required Resources: Skills :
2 486/33 MHz computers with designicost & - Research
risk / - Design
prototype lab & materials - Prototype
4 peaple with indicated skills craftsmanship
| code
development

Total hours : 1,200 rs.
Man-hour level : 5

Duration : 51/4/94 to 6/4/94
Earliest start Date : 12/1/93
Latest Start Date : 2/3/94
Training:

Possibly / case toals training
Performance MeasLre:

Customer feedback
Enjoyment or action games
Time to initiate play
Ergonomic factors for controls

3.10 Task Sheet



Task Title : 1-Screen Resolution
Responsibility : Nick B
Description:

Analysis to target max number
Assessment includes :

V- Levels of diffr

3.11

Task Title : 3
Responsibility
Description:

|dentify /
Integration
\h/l op

Task Title : Technology Development

Responsivility : Nick B.

Description:

Identify naw technology developments.

Assess cost, risk and schedule

Screen resolution
Technology develop
Software design

Types of games [— ,
Levels of difficulty

Part failure rate

Impact resistance

Time to initiate play

© 0 N oUW N

Task Sheet

Interface controls K emmeemeee-

May.

Jun.

53
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Step 3 Developing The Functional Flow
Arthur E. Mudge

“Function "
QFD
L
( )
2.
2.1 (Active)
( Active)
2.2 (Passive)
( )
3.
Functional Analysis Initial Concept
Functional Flow
Diagram 3.12

Potatoes Harvested » Good Potatoes
And ground ' Potatoes ' Rejected/bruised potatoes
Debris (dirt, rocks, leaves etc

Potatoes i Lift Potato /

Ground Dirt Mixture

v

Sift

P Debris (dirt, rocks, leaves etc.)

Mixture

v

Separate —»  Debris (small particles)

Mixture
v

Scrt

P Bad Potatoes
Potaoes

v

Collect

P Good Potatoes
Potatoes

3.12 Functional Flow Diagram



Step 4 Developing System Alternatives

Product
3

3.13

3.14

55

Function Function Function Function Function Function Function Function
4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 \
Jump Run through Lift objects | Kick objects Punch Swing Climb Ride
objects terrain objects objects objects objects {
Pad with height Tread mill Pulley Boots Gloves Baton with Escalator Stationary
detection system system various system bike
Circular path Shoes Single weights
Single mechanized Free feature Ladder with | Attach ow
rubber element Single path weights Electrical attachment Tennis handles bike to
moves according to | power pad cloth racket with system
height Nautilus overlay attachable Step blocks
Tread mill / type “heads”
Muitiple escalator mix
e

predetermine size

& height of objects

Mounted detection
height system

attached to rail

Detection system

attached to boots

Electrical
cloth overlay

on path

3.13

\f



Function
40
Jump
objects

System 1:  Mounted
Stationary ~ detection
System system

System2: Detection

Portable ~ system

System attached to
shoes

Function Function Function

50 6.0 70
Run Lift objects Kick
through objects
terrain
Escalator/  Overhead ~ Cloth
tread mil  pulley overlay on
with system running
variable shoes
terrain
Electrical  Free Electrical
cloth weights at  cloth
overlay end of Overlay
route
3.14

Step 5 Evaluating System Alternatives

System  Matrix

Function
80
Punch
objects

Finger
holder

Lt. Cloth
gloves with
electrical
impulse

Importance Weight

Step 1 - Step 5 1

Function Function
90 100
Swing Climb
objects objects
Tennis Escalator /
racket with ~ tread mil
attachable
heads
Light baton ~ Step
with signal  blocks at

impulses  end of
route

Belt with

holster

when not

in use

56

Function
110
Ride

objects

Attach own
hike to
system

Attach

bicycle to

system

resistance
[ IF



Screen Resolution

| Development
! (1,000 lines of code)

Information Access for
I Technical Information
5 Maintenance & Repair
Time

Product Development
Process 6 Months

Manufacturing
Operations

30% Using Statistical
Process Control

— T

3.15

Step 6 : The Concept Matrix

Matrix

Matrix

Parts/Mechamsms :

o

System 1
Stationary

New screens with active
matrix projection system
exceed 256 colors with
320 X 192 pixels.

Estimate 9,000 lines of
code to refine earlier

program.

Use current satellite
communications system.

Current service capable
on 80% of products to be
delivered in 1 day, 20% in
2 days.

With design for
manufacturability in place
& new CAD systems
running this product could
be developed in 6
months.

Nearly 60% of all parts to
be delivered will be under
SPC manuf. Ops.

Four Phases

Service Deliverable and Methods :

Business Task Elements :

System 2
Portable

A Holographic images are sl
hazy and difficult to see.

- New technology required to

improve visual images.

A Total new code development
200,000 lines of code to
translate signal processing
system.

Use current satellite
communications systems.

A Delivery of head gear has 5
week delay. Inventory control
needs improvement.

A - Technology Dev. & Analysis
would indicate a 2 year
product dev' process
- Alliance with other
companies could minimize this
significantly.

A New manufacturing operations
need to be developed. Only
10% of manuf. Ops.
Anticipated to be under SPC
within 6 months.

57



Product Reg's

Service Reg's

Business Operations Reg's

Part / Service Task Characteristics

Parts Seivice Deliverable & Business Task Elements
Mechanisms Methods
L = %
o — B é & 5 %
= 88 5¢< S -
. £ EZ 3=  BS 3
8 & 2 == S5 & - 8 S &
s £ £ E§E EB 55 =8
2 8§ = 3§22 22 52 E£B
= 8 & L2 ° g =2 88
Technical Targets g Y _ &2 (= (=2
Requirement 3
Screen 256 colors, -
Resolution 320 X 192 pixels °
| Design 10,000 lines of ,
code ' - -
Info. Access to~ Real Time Info. S
Technical Access Time <3 : . A
Advice min,
Maintenance & 2 day delivery -
Repair Time time = °
Product 6 month cycle
Development  time. DFM o A
Process place.
Manufacturing ~ 50%
Operations manufacturing S
operations under
statistical process
control
s 5P
&8 e

Analyze amount of time it takes average

user to locate & contact
3000 to 1links / person

3 people / link

il

Concept Matrix ~ QFD
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10

Step 7 The Process Matrix
Matrix
Manufacturing Production Requirement : !

Service Production Requirement :

2
Business Operations Procedures : Training Procedure standard
Matrix 3 Four Phases 3.17

Step 8 The Control Matrix
Control Matrix

3.18
Planning  Requirements,  Control ~ Methods,
Inspection Methods Test Requirements Procedure Process
Matrix

Step 9 Refining the Integrated Plan

Control Matrix 3.16 Integrated
Plan Step 2 Process Control
Plan 3.19
Integrated Plan



Part / Service Task Characteristics
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QFD

Process Matrix
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8529
SLS

Service Locator System

SP2

Correct contact on 1st try
99.9% of time

Phone personnel on dept.
responsibilities on indiv. To
contact

Upkeep phone lists, training
program & indlividual contacts
0N expectations

Phone personnel exams

Operator control center

Every 2 weeks monitor type
question/correct contacts
Company Best Practices
Control Charts/ Pareto
Diagrams Team meeting
resolution

Information Access Phone
system working condition
Visual system check

Company Best Practices

Tick sheet identifies system not
operating / cause

Data link indlicator Signal/Noise
ratio

Signal to noise =+ 3 dB

Mable Becker
Establish new connections

Contact cahle company
None

3.18

Control Matrix

PSCR55432

Coating Thickness =0.003 in
Adhesion/Bond strength

Screen System

Coating Process

M

Temp variation 180° +2° Rall
alignment variation +0.001 in
Process Operations Calibrate
Alignment Cleaning Techniques

Lubrication : Every 2 month Bal
bearing replacement on schedule

Guard Inspection

Temp Inspection

Indicated on drawing 0009956
Thickness coating/every 10 runs
Flaking/every 30t item

ISO

Control Charts

Team megting resolution

Guards

Alignment of rollers
Visual/Each run Calibration
OSHA requirements
Check sheets

Control charts

Roll alignment wrench P3

+0.0001 in roller alignment
Pete Jacobs

Recalibrate as necessary
Freq. Of maintenance requires

further monitoring and
recommendations

Part Number

Part Characteristic
Value

Process Name

Routing Sheet Number
Process Characteristics

Value
Training

Maintenance

Fail Safing

Location
Sample/Frequenc

Standard
Data Evaluation

Inspect Item

Method/Frequency
Standards
Data Evaluation

Type
Calibration reguir.

Measurement
Inspection
Follow-up
Activities
Remarks

Process Matrix

8 5

Fos O3 8 w3

8™

woao™

3.15
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Process Control Control Sample Size Check
Flow Points Methods Frequency Method
Raw Materials Process
Chemistry
Hardenability See Supplier Plan
Etc.
0.D. X &R 5 Pos/H. Electri /
@ Inclusions N/a 100% gk
Cracks N/a 100% |
Fte Fte e

Process Control Plan

To Operating

Instructions




3.2

o N o ol B W N e

Analytical Hierarchy Process

(Decision Involving Multiple Objectives)

(Objectives)
2

2

Objectives
1
Attributes b Objectives
1
Attributes
Attribute
Attribute

63



64

Keeney and Raiffa
1. Completeness : Attribute

2. Operationally : Attribute

3. Decomposahility . Attribute
Attribute

4, Absence of Redundancy : Attribute
5 Minimum Size . Attribute Attribute

A 3
Attribute

3.2.1 Analytical Hierarchy Process (AHP)

Analytic Hierarchy Process (AHP) Wharton School of
Business Thomas Saaty
AHP
(Hierarchical structure)

(Verbal Judgement)

AHP

L AHP

1.1 Goal, Criteria, Alternatives

1.2 Goal, Criteria, Subcriteria, Alternatives

1.3 Goal, Criteria, Subcriteria, Scenarios, Alternatives
1.4 Goal, Criteria, Levels of intensities, Many Alternatives

2. Criteria Alternatives AHP
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Goal Preference
Alternative
AHP Multiple - Criteria Objective
) Subjective ( )
AHP
Criteria Alternatives
AHP
Criteria
1
2 ( )
3. (
4,
b
3 AB1 ¢
15,000 / 12,000 / 19,000 /
3 2, 5
90 , 60 75
31,000 / 20,000 / 28,000
Goal = Select the Best Location
[ | i ]
AT Ih1o sroza Iuman IWIUGUTI J
A A A A
B B B B
6 i o ¢
3.20

(Pairwise Comparisons)



" A
B A C
B
C Nine - Point Scale
(Saaty, 1977) 9
1. Extremely
9
2. Very strongly
1
3. Strongly
5
4. Moderately
3
5. Equally 1
6. Very strongly to Extremely
8
7. Strongly to Very strongly 6
8. Moderately to strongly 4
9. Equally to Moderately 2
3.2.2 Pairwise - Comparison Matrix
! A, B, C
A
B Equally to Moderately ( 2) A
C Very strongly to Extremely ( 8) B
C Strongly to Very strongly ( 6)
Matrix
L Matrix
Car A Car B Car C
CarA 2 8
Car B 6

Carc



2. Matrix
Matrix

Car A

Car B
CarC

CarA

CarB

CarC

Column Total

4. Column Total

CarA
CarB
CarC
Column Total

Car A

Car B

CarC =

1 (Cjj = 1ICj)

CarA Car B
1 2
A 1
1/8 1/6
Column
CarA Car B
1 2
1
1/8 1/6
13/8 19/6
Column
Car A Car B
8/13 12/19
4113 6/19
1/13 1/19
1.0 1.0
Row
8/13 +12/19 + 8/15
3
4/13 +6/19 + 6/15
3
113 +1/19 + 1/15
3
)

67

15
Column
CarC
8/15
6/15
1/15
1.0

0.593

0.341

0.066

1.000
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A 0.123 0.087 0.265
0.320 0.274 0.655
C 0.557 0.639 0.080
Equally to Moderately ( 2)
0.398
0.085
0.218
0.299
Car A =10.398(0.123) + 0.085(0.087) +0.218(0.593)+0.299(0.265) =  0.265
Car B =10.398(0.320) + 0.085(0.274) +0.218(0.341)+0.299(0.655) =  0.421
Car B =10.398(0.557) + 0.085(0.639) +0.218(0.066)+0.299(0.080) = 0.314

3.2.3

(Inconsistency)

Comparison

B

Absolute

Pairwise



Random

CR

Matrix 2 Pairwise - Comparison Matrix
Column 5
Car A Car Carc
Car A 1*0.593 2%0.341 8*0.066

Car B /2%0.593 1*0.341 6*0.066
Carc  1/8*0.593 1/6%0.341 1*0.066

Car A =1(0.593) + 2(0.341) + 8(0.066) = 1.803
Car B=05(0593) + 1(0.341) + 6(0.066) = 1.034
Car C = 1/8(0.593) + 1/6(0.341) + 1(0.066) = 0.197
Car A=1803/0593 = 3.040
Car B = 1.034/0.341 = 3.032
CarC =0.197/0.066 = 2.985
Lmax 2
Lmax = (3.040 + 3.032 + 2.985))3 = 3.019
Cl

Cl = (Lmax - ) - 1)

3
Cl = (3.019 - 3)/(3- 1) =10.0095

CR
CR = CIIRI
RI Random Index
RI

2 0.00
3 0.58
4 0.90
5 1.12
6 1.24
1 1.32
8 141

Consistency Ratio 0.10
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3.3

OFD

QFD

AFIP

QFD
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