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It answers the question, “Which one?”
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* In AHP, the decision maker determines how well each alternative

scores on a criterion using pairwise comparisons (2 CH H| ).




AHP/Expert Choice & &

=8 2AMZ2E0 ==

2 22 YA Z2E 2 M0 =€ (channel capacity)
Nice presentation & effective communication

012 & & & What-if scenario

15 (A EE

Re-evaluation upon new information



Issues in AHP

(Objectivity vs. Subjectivity)
& (Consistency vs. Inconsistency)
A 9| & QI (Causes of inconsistency)
| UIDFKI &= & (4 levels of measurement):
& = (Nominal)
2 Al (Ordinal)
- ZF (Interval)
HI & (Ratio)




Issues in AHP

: A 1s equally as important as B.

: A 1s equally to moderately more important than B.

: A 1s moderately more important than B.

: A 1s moderately to strongly more important than B.

: A 1s strongly to very strongly more important than B.
: A 1s very strongly more important than B.

: A 1s very strongly to extremely strongly more important than B.

1
2
3
4
5: A is strongly more important than B.
6
7
8
9

: A 1s extremely strongly more important than B.




Issues in AHP
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: A 1s equally as preferable as B.

: A 1s equally to moderately more preferable to B.

: A 1s moderately more preferable to B.

: A 1s moderately to strongly more preferable to B.

: A 1s strongly more preferable to B.

: A 1s strongly to very strongly more preferable to B.

: A 1s very strongly more preferable to B.

: A 1s very strongly to extremely strongly more preferable to B.

: A 1s extremely strongly more preferable to B.



Issues In AHP: Consistency vs. Inconsistency

AHS| 3 AHALQ| CHEk A CHH|

— matrix

Silver | Blue Silver ¢ Blue, by 3 times.
Silver 1 3 Blue ¢ Red, by 4 times.
Blue 1 Then,

RE Silver ¢ Red, by ? Times?

If perfectly consistent, 3 X4=12 times.

“Being consistent 1s often thought of as a clear thinking or rational thinking.
However, when we face a real world problem, we can hardly be perfectly
consistent.”

For example, silver © red. — It’s okay.




Issues In AHP: Consistency vs. Inconsistency

Expert Choice gives an inconsistency index, bt. 0~1 or (0%~100%).

If perfectly consistent — 0 %
If random judgment — 100% (1)
Usually 10% or less is acceptable

In AHP, maximum (preference or importance) is 9.

.- Silver ¢ red, by 9 times at most.

Silver | Blue Red Silver is 3 times as preferable as Blue.

Silver | 9 I
Blue 1/3 4

Red 1/9 1 Blue 1s 1/3 times as preferable as Silver.




Issues In AHP: causes of inconsistency

Clerical error = key-stroke error

HIOIIHU IIE2E0 &S A2 Ul .

Lack of information

: “We fool ourselves by thinking, we know more than we really do.
But, many times we don’t have enough information.”

Lack of concentration

2, 22s S0l 2fet &% Mot

Actual lack of consistency

: AAEAN RIS It Al (Ul: color, style).




Issues In AHP: 4 Levels of measurement

CHet =& H & (identification purposes only)

—
=S
| AKX 11
=2 =& Hd&

=
=)

&<, Billboard Top ten songs

¢ not add or multiply ordinal data
“2tE & =M &S + 12} No true or absolute zero.

0°C is simply an arbitrary point on the scale, not meaning there is no temperatures

(e}

Gl & M/3HM =2 &
155 - 55=55%-50%
One cannot say, 60°C is twice as hot as 30°C.

HE=%: 22t & + H| 2. Absolute zero
& (Kelvin scale)

0l) $, & ==(real numbers), & H 2
Ratio of 100$ and 508 is equivalent to the ratio of 6% and 3.




# Southcorp Co.2| &
# CHeF (Ml XI9):
Atlanta

Birmingham

Charlotte.

Customer market base.
Income level
Infrastructure

Transportation
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Cr=2| A0H Bl Al

Customer Market
B C

3 2
1 1/5
5

1

Income Level Infrastructure Transportation
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713t A column sum, then divide by column sum

Customer Market
A B C
1 2
1/3 1/5

3
1

1/2 5 1
)

11/6 16/5

Customer Market
A B C
6/11 3/9 5/8

2/11 1/9 1/16
3/11 5/9 5/16




O dl 2
= O

Customer Market

A B

Row Average

0.5455 0.3333
0.1818 0.1111
0.2727 0.5556

0.5012
0.1185
0.3803
1.0000




Criteria Preference Matrix

MARKET INcOME LEVEL

0.5012 0.2819
0.1185 0.0598
0.3803 0.6583

Criteria
INFRASTRUCTURE

0.1790
0.6850
0.1360

TRANSPORTATION

0.1561
0.6196
0.2243




COOdl 2
T =2o

Pairwise Comparison Matrix:

Criteria Market Income Infrastructure Transportation
Market 1 1/5 3
Income 5 1 9
Infrastructure 1/3 1/9 1
Transportation 1/4 117 1/2

Normalized Matrix for Criteria with Row Averages

Criteria Market Income Infrastructure Transportation Row Averages

Market 0.1519 0.1375 0.2222 0.2857 0.1993
Income 0.7595 0.6878 0.6667 0.5000 0.6535
Infrastructure 0.0506 0.0764 0.0741 0.1429 0.0860
Transportation 0.0380 0.0983 0.0370 0.0714 0.0612

1.0000




Preference Vector:

Market
Income
Infrastructure

Transportation




] dal 2|
e

e Multiply (3 X4) matrix with (4 X 1) matrix, resulting in (3 X 1) matrix for the
alternatives.

Criteria

0.6535
0.5012 0.2819 0.1790 0.1561 Income
0.1185 0.0598 0.6850 0.6196 Infrastructure 0.0860

0.3803 0.6583 0.1360 0.2243 Tl'ﬂllSle'tati on 0.0612

i MARKET IncoME LEVEL INFRASTRUCTURE TRANSPORTATIO

Site
Charlotte
Atlanta
Birmingham
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e

# Overall Score:
Site A score =.1993(.5012) + .6535(.2819) + .0860(.1790) + .0612(.1561)

= 3091
Site B score = .1993(.1185) + .6535(.0598) + .0860(.6850) + .0612(.6196)

1595

Site C score = .1993(.3803) + .6535(.6583) + .0860(.1360) + .0612(.2243)
5314

%= QOverall Ranking: Chz :-tlitte

Atlanta
Birmingham




column & 2 column sum Al A,

(—

Column suml & 2t column= L} =.

Row average Hl &t

Combine the vectors of preferences for each criterion.
HOl ol V=== dliblwe
Jé* ot S,
=+ Develop the preference vector.
zll- EH (&|- B4 I—IJ\ }”/\}

2t ot LM =25




lg2td Al

2l 2t A K| == (Inconsistency index): S EH et J|E&=2 <R

Multiply the original importance matrix by the preference vector for criteria:

Criteria Market Income Infrastructure Transportation
Market 1 115 3 _
Income 5 1 9 0.1993
Infrastructure 13 19 1 0.6535
Transportation 1/4 U7 12 0.0860

0.0612

The product is as follows: (4X4)X(4X1)=(4X1)




* If perfectly consistent, these values will be all 4 (i.e., the number of items
for comparison) *
- Divide this number by the number of items for comparison (n)
: 16.6257/4 =4.1564

- Consistency index (CI):

T




dlg2d A=

Random index (RI): consistency index of a randomly generated pairwise
comparison matrix

n 2 3 4 5 6 / 8 g 10
Rl 0 .58 .90 1.12 .24 132 1.41 1.45 1.51

The degree of inconsistency is the ratio of CI to RI
: 0.0521/0.90 = 0.0580
0.10 Olote| Bl & &t& Kl==Jt d

2 =0l tHet CHet=2l Bl Wl A
b Falg=ig




If perfectly consistent: a:b:c:d=8:4:2:1

Importance

A
b
C

d
Mormalized matrix

a b C

1 2 4
0.5 1 2
0.25 0.5 1
0.125 0.25 0.5

a b C d
0.533333 0.533333 0.,533333 0.533333
0.266EEY 0.266667 0.266667 0.26BBEET
0133333 0.133333 0.133333 0.133333
0.0BEEEY 0.066667 0.066667 0.0BEEET

1 1 1 1

2.133333
1.066667
0.533333
0.266667

row average
0.533333
0.266667
0.133333
0.066667
1

0




Expert Choice - 0il: Choosing the best car

Criteria

Alternative

Acceleratio
f tirme
(seconds for
0 — &0 mph)

Eeliability

Car 1

.

Slver

Excellent

Average




Expert Choice — 0il: Choosing the best car




Expert Choice

o« &l AOIE 0| A free trial version LI 2 E & &= AUS.

&8 cxpertchoice® oherwise ygure/juirgusising

A

Customer Service
& Resources

Products &
Services

Welcome to Expert Choice

a"\ Enterprise Portfolio
T Analysis

Customers

+ Resource Allocation
’;I Vendor Selection

él- Strategic Planning

Y

‘: Risk Assessment

‘ HR Management
\




Expert Choice

ﬁi e\’( G’r ChOice | otherwise vou're 1ust-guessing
Pt | r p F L . & &

e

Products &
Services

Customer Service

& Resources Partners

Customers

:
6 Entemrise Portiolic. - Expert Choice 11

Analysis

| 15-Day Trial Version

© Resource Allocation

© Vendor Setection  This is the tri ion of Choice 11. The application times
: out in 12 das as the itations:

,:I Strategic Planning
)

¢ Risk Assessment
\

é HR Management

e ) nts
® Free Trial
'I Printing disabled




Expert Choice

The serial number to activate the trial version will be emailed to
you,
so please make sure the email address you enter below is valid.

If you do not receive the email message containing the serial
number,

please email support@expertchoice.com
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Humber

Machine
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Anyang

NEGDY

ANOT

SFS

2000

=54
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NEY=1
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20022
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MNEG49d

ANOS

SFS

20022

g7

202

g4.5

Anyang

MESTI0

ANOG

SFS

20022

265

4.3

Taejon

ACE-TJ10

TJ10

SFS

2000

a60

206
|
25.4

a7 .1

Taejon

HNR-7553

Td11

SFS

2002

Goo

=05

a7y .G

Taejon

HNER-7S54

TJ12

SFS

2000

Goo

=1.0

a7y

Taejon

=0 1-0059-95

TJ135

FL

2530

5.5

ay.4

Taejon

=0 1-0091-95

1114

SFS

2002

Fi=1n)

=9.4

a7 .4

Taejon

T115

Gro

227

253




* SeATHEO| FEELX| S5t
- XIZZEY UOH 25

» MAztol ME = H S7H|E

eSO
. ABH AR 2
« AIEH A A
- Ch S 4ol B2

s M2 AENE

- AEH EATS
o HHE A2 7Ll 0f OF 30}

« M2l 40-s0kmO| & EOZI
xle




“wPongducheon’




53

60,000

20,000

5,040,000 m*
(45.5%)

OH= AT A

2850Hy

433

132,000

47,000

2.851,000m
(30.3%)

I AMEAl

3580HY

146

75,000

25,000

1,060,000m*
(29.6%)

86.4

89,100

29,700

3,448,000m
(37.0%)
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Inconsistency = 0.35

with 0 missing judgments.

AF02 Ad
HEW=EJDHE
A5E20HA
Inconsistency = 0.02

with 0 missing judgments.

ZAHE
mHo| 2AAE
Mmoo
Inconsistency = 0.04
with 0 missing judgments.

AEL
2N
Inconsistency = 0.
with 0 missing judgments.
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ombined: Perfformance Sensitivity for nodes below — Goal: Find Best New City

File Options Tools  Window
\ .

Obiz

a2 &l FlE| 3]
g

20 I

.on
s uE

OVERALL
| Sensitivity w.r.t.: Goal: Find Best New City

[Ideal Mode



=- Combined: Head-to-Head Sensitivity for nodes below —— Goal: Find Best New City
File Options Head_to_head_frorn  Tools  Window
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* Hul A NS JHE oI,

Owerall

3. ?22 1. BBZ 154 1. BEZ 3. ?22 5. EBZ

5. 532

Weighted head to head between &« and & W

| Sensitivity w.r.t.: Goal: Find Best Mew City [Ideal Mode
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