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[&El AHP TUTORIAL--[8 of 42] == B

| SEE A NEWwW CAR
IN YOUR FUTURE
.’—

<= Previous PaEH Homel Exit|| Next Page >> Il

JE AHP TUTORIAL-[9 of 42] = E3

AN IMPORTANT PART OF THE
PROCESS IS TO ACCOMPLISH

THESE THREE STEPS

- STATE THE OBJECTIVE:

- SELECT A NEW CAR
- DEFINE THE CRITERIA:

- STYLE, RELIABILITY, FUEL ECONOMY
- PICK THE ALTERNATIVES:

- CIVIC COUPE, SATURN COUPE, FORD
ESCORT, MAZDA MIATA
| WHAT ABOUT CDST?I
(BE QUIET, WE'LL TALK ABOUT THAT LATER)

SKEPTIC-GATOR
<< Previous Pagel Homel Exitl Next Page >>||
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& AHP TUTORIAL--[10 of 42] [ =]

THIS INFORMATION IS THEN

ARRANGED IN A HIERARCHICAL TREE

OBJECTIVE

CRITERIA /

Select a
T New Car

1=
| |

I Fuel

Style Reliability Economy
ALTERNATIVES

— Civic Civic Civic
— Saturn Saturn Saturn
— Escort Escort Escort

— Miata Miata Miata

<< Previous Page” Homel Exit|| Next Page >>||

o =
VYUNOUN 4

B AHP TUTORIAL--[11 of 42] [ =]

HOW DO YOU DETERMINE THE RELATIVE
IMPORTANCE OF THE CRITERIA?

’ !
Here’s one way ! STYLE

RELIABILITY

FUEL ECONOMY

v -

| << Previous Pa£|| Homel Exit|| Next Page >>||
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B AHP TUTORIAL--[12 of 42] = =

HMM,
HERE’'S ANOTHER WAY I THINK RELIABILITY IS THE MOST
IMPORTANT FOLLOWED BY STYLE AND

FUEL ECONOMY IS LEAST IMPORTANT SO

USING JUDGMENTS TO | WILL MAKE THE FOLLOWING JUDGMENTS.
DETERMINE THE RANKING

OF THE CRITERIA

1. RELIABILITY IS 2 TIMES AS IMPORTANT AS STYLE

2. STYLE IS 3 TIMES AS IMPORTANT AS FUEL ECONOMY

3. RELIABILITY IS 4 TIMES AS IMPORTANT AS FUEL ECONOMY

HE'S NOT VERY CONSISTENT HERE.. THAT S OKAY!

<< Previous Paﬁ” Home | Exit|| Next Page »> ||

o =
VYUADUN 6

= AHP TUTORIAL--[13 of 42] [ [ =]

\N"”/fi/ THE ANALYTIC HIERARCHY PROCESS

= A A BETTER WAY

&

USING PAIRWISE COMPARISONS, THE RELATIVE IMPORTANCE
OF ONE CRITERION OVER ANOTHER CAN BE EXPRESSED

1 EQUAL 3 MODERATE 5 STRONG 7 VERY STRONG 9 EXTREME

STYLE RELIABILITY FUEL ECONOMY

STYLE 1M1 1f2 3
RELIABILITY 21 1M1 41
FUEL ECONOMY | 1/3 1/4 1M1

=< Previous PaEH Homel Exit|| Mext Page >>|I
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JE AHP TUTORIAL--[14 of 42] [ [01=]

HOW DO YOU TURN THIS
MATRIX INTO A RANKING

OF CRITERIA?

STYLE RELIABILITY FUEL ECONOMY

STYLE 11 1/2 31
RELIABILITY 21 1M1 41
FUEL ECONOMY 113 1/4 11

<< Previous Pag” Home| Exit|| Next Page >>||

o =
VYUNDUN 8

= AHP TUTORIAL--[15 of 42] == B3

HOW DO YOU GET A RANKING OF PRIORITIES FROM A

PAIRWISE MATRIX?
|AND THE SURVEY
SAYS j
-

-~

EIGENVECTOR !!

ACTUALLY...

DR THOMAS L. SAATY, CURRENTLY WITH THE UNIVERSITY OF
PITTSBURGH, DEMONSTRATED MATHEMATICALLY THAT THE
EIGENVECTOR SOLUTION WAS THE BEST APPROACH.

REFERENCE : THE ANALYTIC HEERARCHY PROCESS, 1990, THOMAS L. SAATY

<< Previous Pag” Home| Exit|| Next Page >>||
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IE AHP TUTORIAL-[16 of 42]

HERE’'S HOW TO SOLVE FOR THE EIGENVECTOR:

1. ASHORT COMPUTATIONAL WAY TO OBTAIN THIS RANKING
IS5 TO RAISE THE PAIRWISE MATRIX TO POWERS THAT ARE

SUCCESSIVELY SQUARED EACH TIME.

2. THE ROW SUMS ARE THEN CALCULATED AND NORMALIZED.

3. THECOMPUTER IS INSTRUCTED TO STOP WHEN THE

DIFFERENCE BETWEEN THESE SUMS IN TWO CONSECUTIVE

CALCULATIONS IS SMALLER THAN A PRESCRIBED VALUE.

SHOW ME AN
EXAMPLE

SAY WHAT!

[— =]

<< Previous Pa£|| Homel Exit|| Next Page >>||

JUADUN 10

= AHP TUTORIAL--[17 of 42]

l IT°S MATRIX ALGEBRA TIME !!! I

T ——

STYLE 1/1
RELIABILITY 211
FUEL ECONOMY 1/3

FOR NOW, LET’S REMOVE THE NAMES AND
CONVERT THE FRACTIONS TO DECIMALS :

1.0000 0.5000
2.0000 1.0000
0.3333 0.2500

STYLE RELIABILITY

1/2

1/1

1/4

=] B3

FUEL ECONOMY

3M1

41

1M1

e

3.0000

4.0000

1.0000

== Previous PaEH Homel Exit|| Mext Page >>-I|

CT487
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STEP 1: 1.0000 0.5000 3.0000
SQUARING THE MATRIX
2.0000 1.0000 4.0000
THIS TIMES
| 0.3333 0.2500 1.0000 |
1.0000 0.5000 3.0000
THIS 2.0000 1.0000 4.0000
| 0.3333 0.2500 1.0000

LE. (1.0000 * 1.0000) + (0.5000 * 2.0000) +(3.0000 * 0.3333) = 3.0000

3.0000 1.7500 8.0000

RESULTS >
IN THIS 5.3332 3.0000 14.0000
| 1.1666 0.6667 3.0000

<< Previous PaEH Home| Exit|| Next Page >>||

JUNDUN 12

= AHP TUTORIAL-[19 of 42] [ =]

STEP 2 : NOW, LET'S COMPUTE OUR FIRST EIGENVECTOR
(TO FOUR DECIMAL PLACES)

FIRST, WE SUM THE ROWS e

3.0000 + 1.7500 + 8.0000 = 12.7500 0.3194
5.3332 + 3.0000 + 14.0000 = 22.3332 0.5595
1.1666 + 0.6667 + 3.0000 = 4.8333 0.1211
SECOND, WE SUM THE ROW TOTALS = 219 915 1.0000

FINALLY, WE NORMALIZE BY DIVIDING
THE ROW SUM BY THE ROW TOTALS

(LE. 12.7500 DIVIDED BY 39.9165 EQUALS 0.3194) 0.2194
THE RESULT IS OUR EIGENVECTOR 0.5595
{ A LATER SLIDE WILL EXPLAIN THE —-

MEANING IN TERMS OF OUR EXAMPLE) 0.1211

| << Previous Pa£|| Homel Exit|| Next Page >>||
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AHP TUTORIAL--[20 of 42] !Elm
THIS PROCESS MUST BE ITERATED UNTIL THE EIGENVECTOR
SOLUTION DOES NOT CHANGE FROM THE PREVIOUS ITERATION
(REMEMBER TO FOUR DECIMAL PLACES IN OUR EXAMPLE)
CONTINUING OUR EXAMPLE,

AGAIN, STEP 1: WE SQUARE THIS MATRIX
3.0000 + 1.7500 + 8.0000
53332 + 30000 +  14.0000
11666 + 0.6667 + 3.0000
27.6653 + 15.8330 + 72.4984
WITH THIS RESULT —> | 4813391 + 27.6662 + 126.6642
10.5547 + 6.0414 + 27.6653

<< Previous PaEH Home| Exit|| Next Page >>||

JunoUN 14

& AHP TUTORIAL-[21 of 42] == B3
AGAIN STEP 2 : COMPUTE THE EIGENVECTOR (TO FOUR DECIMAL PLACES)
27.6653 + 15.8330 + 72.4984 = 115.9967 0.3196
48.3311 + 27.6662 + 126.6642 = 202.6615 0.5584
10.5547 + 6.0414 + 27.6653 = 44.2614 0.1220
TOTALS 362.9196  1.0000
COMPUTE THE DIFFERENCE OF THE
PREVIOUS COMPUTED EIGENVECTOR
TO THIS ONE:
0.3194 0.3196 = -0.0002
0.5595 0.5584 = 0.0011
0.1211 01220 = -0.0009
TO FOUR DECIMAL PLACES THERE’S NOT MUCH DIFFERENCE
HOW ABOUT ONE MORE ITERATION?
<< Prewvious Pag” Homel Exit|| Next Page >>||
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JE AHP TUTORIAL--[22 of 42] (=]

| SURRENDER !!
DON'T MAKE ME COMPUTE

ANOTHER EIGENVECTOR

&

OKAY,0OKAY
ACTUALLY, ONE MORE
ITERATION WOULD SHOW
NO DIFFERENCE TO FOUR
DECIMAL PLACES

LET’S NOW LOOK AT
THE MEANING OF THE
EIGENVECTOR

<< Previous Paﬁ” Homel Exit|| Next Page >>||

JunoUN 16

B AHP TUTORIAL--[23 of 42] = E3

HERE’S OUR PAIRWISE
MATRIX WITH THE NAMES

STYLE RELIABILITY FUEL ECONOMY

STYLE 1M1 1/2 31
RELIABILITY 21 11 411
FUEL ECONOMY 1/3 1/4 1M1

AND THE COMPUTED EIGENVECTOR GIVES US THE RELATIVE
RANKING OF OUR CRITERIA

STYLE 0.3196 -—— THE SECOND MOST IMPORTANT CRITERION
RELIABILITY 0.5584 -—— THE MOST IMPORTANT CRITERION
FUEL ECONOMY 01220 -=—— THE LEAST IMPORTANT CRITERION

NOW BACK TO THE HIEARCHICAL TREE...

<< Previous Page|| Home | Exit|| Next Page »> |
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J& AHP TUTORIAL--[24 of 42] M= E3
HERE’S THE TREE
WITH THE CRITERIA
WEIGHTS
OBJECTIVE
CRITERIA
Select a New
\i ‘( Car 1.00
1= | |
Style Reliability Fuel Economy
.3196 .5584 1220
ALTERNATIVES
— Civic Civic Civic
— Saturn Saturn Saturn
— Escort Escort Escort
— Miata Miata Miata
IWHAT ABOUT THE ALTERNATIVES?
I'M GLAD YOU ASKED...
SEPTIC.GATOR << Previous Pagel Homel Exitl Next Page >>|

JUNDUN 18

= AHP TUTORIAL--[25 of 42] = =

DETERMINES THE PREFERENCE

IN TERMS OF STYLE, PAIRWISE COMPARISONS I
OF EACH ALTERNATIVE OVER ANOTHER

STYLE
CIVIC SATURN ESCORT MIATA

] [ ]

Yy civiC 1M1 1/4 4M1 1/6
15

SATURN 41 11 41 1/4
ESCORT 1/4 1/4 1/ 1/5

MIATA | 6/1 41 51 1M1 ]

AND...

<< Previous Pa&” HomeI Exit|| Next Page >>||
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= AHP TUTORIAL-[26 of 42] [0 =]

IN TERMS OF RELIABILITY, PAIRWISE
COMPARISONS DETERMINES THE PREFERENCE
OF EACH ALTERNATIVE OVER ANOTHER

RELIABILITY
CIVIC SATURN ESCORT MIATA

R

¥y CIvIC 1M1 21 51 11

E
SATURN 1/2 1M1 31 21
ESCORT 1/5 1/3 11 1/4
MIATA | 1M1 1/2 411 1M1

ITS MATRIX ALGEBRA TIME!!!

=< Previous PaEH HomeI Exit|| Mext Page >->-|I

JUNDUN 20

JE AHP TUTORIAL--[27 of 42] = =
COMPUTING THE EIGENVECTOR
DETERMINES THE RELATIVE RANKING OF
LTERNATIVES UNDER EACH CRITERION
RANKING STYLE RANKING RELIABILITY
3 CIvIC 1160 3 cCwic .3790
v
[T 2 SATURN 2470 SATURN .2900
4 ESCORT .0600 ESCORT .0740
1 MIATA | 5770 | MIATA | .2570 |

WHAT ABOUT FUEL ECONOMY? I

SHKEPTIC.GATOR

ANOTHER GOOD QUESTION...

<< Previous Paﬁ” Homel Exit|| Next Page >>||
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Yunaun 21
IE AHP TUTORIAL--[28 of 42] = E3
AS STATED EARLIER,
AHP CAN COMBINE BOTH QUALITATIVE
AND QUANITATIVE INFORMATION
FUEL ECONOMY INFORMATION IS OBTAINED FOR EACH

ALTERNATIVE:
FUEL ECONOMY
(MILES/GALLON)
CIiviC 34 34/113 = .3010
i
SATURN 27 27 f113 = .2390
e
ESCORT 24 24 /113 = .2120
MIATA 28 28 /113 = .2480

113 1.0000

NORMALIZING THE FUEL ECONOMY INFO /
ALLOWS US TO USEIT WITH OTHER

RAN KINGS << Previous Pagel Homel EXitI MNext Page >> ||

JUADUN 22

J& AHF TUTORIAL--[29 of 42] [_ =]

HERE'S THE TREE
WITH ALL THE

WEIGHTS
OBJECTIVE
CRITERIA
Select a New
Car 1.00
| |
Style Reliability Fuel Economy
.3196 .5584 1220
ALTERNATIVES

— Civic 1160 Civic  .3790 Civic  .3010
— Saturn .2470 Saturn .2900 Saturn .2390
— Escort .0600 Escort .0740 Escort .2120
— Miata .5770 Miata .2570 Miata .2480

OKAY, NOW WHAT ? | THINK WE'RE READY
FOR THE ANSWER...

<< Previous Page” Homel Exit|| Next Page >->||
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|E AHP TUTORIAL--[30 of 42] [_ =]
A LITTLE MORE MATRIX ALGEBRA GIVES US THE SOLUTION:
RELI- FUEL CRITERIA
STYLE ABILITY ECONOMY RANKING
CIVIC 1160 .3790 .3010 0.3196 | STYLE
SATURN | .2470 .2900 .2390
% | 0.5584 | RELIABILITY
ESCORT | .0600 .0740 2120
MIATA | .5770  .2570 .2480 | | 0.1220 | FUEL ECONOMY
LE. FOR THE CIVIC {.1160 * .3196) + (.3790 * .5584) + (.3010 * .1220) = .3060
civic .3060

AND THE WINNER IS ...
SATURN 2720

= THE MIATA IS THE
ESCORT | .0940 HIGHEST RANKED CAR

MIATA .3280

| << Previous Page” Homel Exit|| Next Page >>I|
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IN SUMMARY, THE ANALYTIC HIERARCHY PROCESS
PROVIDES A LOGICAL FRAMEWORK TO DETERMINE THE
BENEFITS OF EACH ALTERNATIVE

1. MIATA .3280
By 2. CIVIC .3060
"

3. SATURN 2720

4. ESCORT .0940

| WHAT ABOUT COSTS?

WELL, 'LL TELL YOU...

SKEPTIC-GATOR

<< Previous Page” Homel Exit|| Next Page >>I|
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WAYS TO HANDLE BENEFITS AND
COSTS INCLUDE THE FOLLOWING:

1. GRAPHING BENEFITS AND COSTS OF EACH ALTERNATIVE

BENEFITS

‘_\CHDSE ALTERNATIVE WITH LOWEST

" COST AND HIGHEST BENEFIT

COSTS
2. BENEFIT TO COST RATIOS
3. LINEAR PROGRAMMING

4. SEPARATE BENEFIT AND COST HIERARCHICAL TREES
AND THEN COMBINE THE RESULTS

IN OUR EXAMPLE...

<< Previous PaEH HomeI Exit|| Next Page >>||
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ILET’S USE BENEFIT TO COST RATIOS I

NORMALIZED

COSTS$ COSTS BENEFIT - COST RATIOS
1. MIATA 18,000 .3333 3280/ .3333 = .9340
2. CIVIC 12,000 2222 3060 f.2222 = 1.3771
3. SATURN 15,000 2778 27201 .2778 = 9791
4. ESCORT 9,000 1667 0940/ .1667 = .5639
54,000 TO000

{REMEMBER THE BENEFITS WERE DERIVED
EARLIER FROM THE AHP)

AND...

THE CIVIC IS THE WINNER WITH THE HIGHEST BENEFIT TO COST RATIO

<< Previous Page” Home| Exit|| Next Page >>|I
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B AHP TUTORIAL--[35 of 42]

AHP CAN BE USED FOR VERY
COMPLEX DECISIONS

MANY LEVELS OF CRITERIA
AND SUBCRITERIA CAN
BE INCLUDED

=l

GOALS

HERE’'S SOME EXAMPLES

<< Previous Paﬁ” Home| Exit|| Next Page >>||
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S AHP TUTORIAL--[36 of 42]
AHP CAN BE USED FOR A WIDE
VARIETY OF APPLICATIONS

STRATEGIC PLANNING

o]

RESOURCE ALLOCATION
SOURCE SELECTION
BUSINESS/PUBLIC POLICY
PROGAM SELECTION

AND MUCH MUCH MORE...

<< Previous Paﬁ” Hornel Exit|| Next Page >>||
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	บรรดากรรมวิธีหลายๆวิธีนั้นมีวิธีหนึ่งที่เป็นที่ยอมรับกันเป็นสากลอย่างแพร่หลายก็คือวิธีที่เรียกว่า AHP (Analytic  Hierarchy Process)  เป็นวิธีที่ช่วยแก้ปัญหาที่ซับซ้อนให้ดูง่ายเข้า โดยอาศัยกระบวนการเลียนแบบจากพฤติกรรมของมนุษย์   ซึ่งจะทำการแยกแยะถึงองค์ประกอบของปัญหาตามระดับ และยังมีการให้น้ำหนักเปรียบเทียบในแต่ละปัจจัยของปัญหาในแต่ละลำดับชั้น ซึ่งประกอบด้วยทางเลือกต่างๆ จนสุดท้ายจึงได้ทางเลือกที่ต้องการ  ในกรณีของการตัดสินใจเป็นกลุ่ม  
	(Group Decision) นั้น AHP ยังเปิดโอากาสให้สมชิกของกลุ่มที่ตัดสินใจได้สามารถประชุมร่วมกันในส่วนของการแยกแยะปัจจัยในแต่ละระดับ ให้น้ำหนักของแต่ละปัจจัย  เปรียบเทียบทางเลือกในการตัดสินใจแต่ละทางเลือกในปัจจัยนั้นๆ  เราอาจจัดว่า AHP สามารกเป็นได้ทั้ง  DSS สำหรับบุคคล หรือเป็น GDSS (Group Decision Support   System ) ได้ 
	ปัจจัยที่มีอิทธิพลต่อการตัดสินใจ   เนื่องจากว่าปัจจัยที่มีอิทธิพลต่อการตัดสินใจ ไม่ว่าจะในส่วนของปัจจัยในการกำหนด หรือทางเลือกนั้นล้วนแต่ขึ้นอยู่กับ ความเสี่ยง  และโอกาส  ดังนั้น จึงต้องมีการพิจารณาถึง 2 คำนี้ว่าหมายความถึงอะไร เพื่อความถูกต้องในการดำเนินงาน 
	การสร้างแผนภูมิ   เป็นการแยกแยะความคิดของมนุษย์ออกเป็นลำดับชั้นจากลำดับชั้นบน 
	สู่ชั้นล่างในรูปแบบที่เป็น Top Down  จำนวนระดับชั้นที่เหมาะสมควรจะอยู่ระหว่าง 5 ถึง 9 ระดับ ตัวอย่างเช่น การเลือกที่อยู่อาศัย บ้านสวน    บ้านทาวน์เฮาส์   หรือคอนโดมิเนียม   ปัจจัยที่แยกแยะจะประกอบด้วยระดับย่อยๆต่อไปนี้คือ พิจารณาจากแผนภูมิ 
	  
	                                               การเลือกสถานที่อยู่อาศัย 

	สถานที่พักผ่อน    มลภาวะ        อัตราดอกเบี้ย      ค่าของอสังหาริมทรัพย์      รถเมล์         รถไฟฟ้า        รถส่วนตัว 
	  
	                                               การเลือกซื้อคอมพิวเตอร์ 1ระบบ 
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