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1 INTRODUCTION

The purpose of this manual is to demonstrate houwséthe main features of the IDS
Multicriteria Assessor software, or IDS for short.

IDS is a general purpose multi-criteria decisiopmrt software tool developed on
the basis of the Evidential Reasoning (ER) approkfdre information about the ER
approach can be found from the web si@iw.e-ids.co.uk More information about

MCDM problems can be found in sources suchtgs//www.terry.uga.edu/mcdm/

IDS is different from most other MCDM software pades in that it can handle
different types of uncertainties, such as randosynasbiguity and ignorance in an
integrated framework. It uses belief decision neaBi to preserve information
structures in raw data and provides more inforngabutcomes. The following are
some of the main features available in the IDS Mutéeria Assessor.

* There are two different interfaces for building anelwing an attribute hierarchy.
One is in a drawing style and the other in the \Wimsl Explorer style. For smaller
models, you can use the Drawing style. For largeleis it is better to use the
Explorer view. The switch between the two viewbysressing the picture button

in the IDS main window (se®ection 2.2.2andFigure 2.2).

In either style, there is a TreeView for displayitige attribute hierarchy and a
ListView for all alternatives.

 There are different types of graphic displays fospecting and reporting
outcomes such as ranking and performance distoilsiti

» Guidance, supporting information and comments canstored and retrieved
whenever and wherever they are needed.

* The total number of attributes that can be usednirattribute hierarchy in this
academic version is limited to 200, but there islinat (except for computer
space) in the corporate version of the software.

* Newly added alternatives can be assessed indepgndeithout affecting
previous assessment results.
Using IDS for MCDM problem analysis includes thddwing 4 major tasks.
* Modelling
» Data input
* Result reporting
» Sensitivity analysis

The information synthesis is handled by the buil&R algorithm automatically and
you may not notice the calculation process. Thie¥ohg sections will describe how
to use IDS for fulfilling the 4 tasks in detail. i& worth mentioning thatontext
sensitive helpcan be activated by pressing F1 key in the keybodrenever it is
needed when working in IDS windows. Also it is ma@cessary to read the whole
manual in order.



2 BUILD AN ATTRIBUTE HIERARCHY

2.1 Overview

This section describes how to model a MCDM problesimg IDS. In IDS, the model
building process is related to the common featofesssessing alternative courses of
action, or alternatives for short. It involves tbowing steps.

Step 1: Identify an attribute hierarchy for assessingralatives. This step requires
expert knowledge on alternatives to be assessed.

Step 2: Identify the types of BOTTOM level attributes. rF@xample, is it
qualitative or quantitative? Note that this stepyaapplies to BOTTOM
level attributes. Upper level attributes are alwdgéined as qualitative in
the program.

Step 3: For each QUANTITATIVE attribute, identify whethéris of probabilistic
nature. If yes, mark the attribute as uncertain.

Step 4: For each quantitative attribute, identify the uand range of possible
values. For each qualitative attribute, define taofgrades to measure its
performances.

Step 5: Define a value function for each attribute.

Step 6: Find out the relative importance of sub-attribufesildren) to their upper
level attribute (father) using eithBairwise Comparisomr Visual Scoring

For illustration purpose, a real life example, siedection of motorcycles, will be used
to demonstrate the model building process in ID8u ¥an find the example in the
installation folder, which is by default “C:\PrognaFiles\IDS Ltd\IDS Multicriteria
Assessor\Example\Motorcycle.ids”.

The attributes to consider for selecting a motdecyse described ifkigure 2.1 A
number given in brackets at the end of an attrimatene inFigure 2.1is a weight
assigned by a buyer, representing the relative itapoe of the attribute among a
group of attributes sharing the same immediate igpel attribute. Different groups
of attributes may use different scales for weighsignment. In the motorcycle
example, one group uses 0 to 100 as its scale ramithex group uses 0 to 1 as its
scale. It is not important what scale to use ag Esa weight assigned to an attribute
reflects the relative importance of the attributeomparison with the other attributes
in the same group.

Note that the attribute hierarchy constructedFigure 2.1 is independent of any
specific model of motorcycles.
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Engine (14)

Quietness (0.:

Vibration (0.1
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Figure 2.1

Horn (0.1

Attribute Hierarchy for Motorcycle Seledion




2.2 Model a MCDM Problem Using IDS
2.2.1 Start IDS Multicriteria Assessor (IDS.exe) Applicaion

From the Taskbar of your PC, seléart -> All Programs -> IDS Multicriteria
Assessoprogram or double click th®S Multicriteria Assessor shortcut# on your
Desktop if there is one. The programme “IDS.exaf aso be found in the directory
C:\Program Files\IDS Ltd\IDS Multicriteria Assessbiou used the default settings
to install the software.

By doing so, a window similar tBigure 2.2 will open. There is only one alternative
and one attribute initially. Note that in IDS alteanative boxes are marked yellow
and all attribute boxes are marked blue.

hﬁ IDS - Intelligent Decision System for Multiple Criteria Asses - |EI|5|
File Edit Yiew Modeling Input Anakesis Report  Sensitivity Window  Help

el B2 B8 =f D7 waldd| RE Bl
=101 |
Alternative Name | i

ZIFirst alternative

Far Help, press F1 [ | |nzinafzo08 [12:17:5 4

Figure 2.2 A New IDS Model Window

2.2.2 Insert Attributes

Left click the mouse (we simply use “click” in tlmeanual to represent a left click)
once anywhere on the top attribute, named ToplAittei by default, and then click the

blue arrowﬂ on the Toolbar of IDSHigure 2.2) to invoke the IDSInsert
Attributesdialog window Figure 2.3). From the window, select thesert rightradio
button and then click th€onfirm button once. Then select thesert belowradio
button and click theConfirm button 6 times. Now you should have an attribute
hierarchy with one top attribute and sev8hi@vel attributesRigure 2.4).



IDS Dialog: Insert Attributes -0 x|

IMame 2f the current atiribute:

Total coot ;I
|

Insert o new oftributs around the current attribute

" Insert ahsea

l1sertleft * |nzer: right

T Insert be ow

Help | Close |

Figure 2.3 IDS Dialog: Insert Attributes

At the moment, each attribute is given a defaulh@aTop Attribute, Attribute 1,
Attribute 2, ..., Attribute 7. They will be renameatér inSection 2.2.3

If for any reason any attribute box needs to betdd| it can be done by clicking
anywhere on the box and then @at £l button on the Toolbar or by selecting the
Cut command from thédit menu of the main window. It is also recommended to
save the model from time to time to avoid accideots of data.

hﬁ IDS - Intelligent Decision System for Multiple Criteria AsSSess ;|g|5|
File Edit Yiew Modeling Input Anakesis Report  Sensitivity Window  Help
D B2@BE D D7 wa &8 RE W
—loix
Alternative Name |
ZIFirst alternative | - =) Attribute 1
----- =) Attribute 2
----- =) Attribute 3
----- =) Attribute 4
----- =) Attribute 5
----- =) Attribute 6
----- =) Attribute 7
Faor Help, press F1 [ | [D2insfz005 [23:19:0 4

Figure 2.4  Attribute Hierarchy Skeleton

2.2.3 Define Top and Other Higher Level Attributes

Bottom level and higher level attributes are defimfferently. To define a higher
level attributes, such as the top one, select tiibuate by clicking on the attribute
box once Figure 2.4) and then right click on the same box or click dcon (see



Figure 2.2) on the Toolbar. By doing so, thieS Dialog: Define An Attributevindow
will appear Figure 2.5).

You can use the dialog window to define the attabloy providing the information
given inTable 2.1

Table 2.1 Attribute Definition for Top Attribute or Higher Level Attributes

Iltem

Information
Requested

Values
Provided

Comments

Attribute
Name

Overall
Performanc

Type in the attribute name in this field. If you

wish to provide more information about t
attribute, you can click thBescribe(Figure 2.5
button, which will invoke an interface for you
enter text information.

Attribute
Type

Qualitative

Any higher level attribute (an attribute with @h
attributes in the hierarchy) is always defined &
Qualitative type, while a bottom level attribu
can be eitheQualitative or Quantitative

Number of
Grades:

When an attribute is defined aQaalitativetype,
you may wish to specify the number of grades
be used for assessing the attribute. You I
change the number at any time when neces
The name of the grades can also be chang
necessary (see next item below).

he

to

I
1S a
[e

5 to

may
sary.
od if

Define Grades
Now?

> Yes/No

If you selectYes you will see a window simil

r

to (Figure 2.6). You can change the default grade
names and also the utility/value score associated
with each grade in the window. The higher the

score, the more preferred the grade is.

If you wish to provide explanations or stand

for a grade, you can click on the grade name
then theDefine button in the window Kigure

2.6). The grade definition you enter here w
appear later to guide the assessment of
alternative on this attribute [refer ection 4.5
for details].

ds

and

ill
an

Advanced
(button)

When the Advanced button
applicable to the top attribute), the marked g
(Figure 2.7) on the left side of the button w
appear (see below). You may leave this bu
alone, which implies that the value function

this attribute is assumed to be linear by default.

is clicked (not

irea
Il
tton
for

Ruleor Utility
(button)

You may specify how the value/utility function
this attribute is related to that of its fath
attribute. You can choose eithRule or Utility.

of
er

The difference is explained Bection 2.3




1ol xd
=l
=
Attribute Type: Quantitative or Qualitative oK
! Cuantitatiye & Qualitative —
Mumber of Grades: Cancel
|5
LDescribe
Define Grades Now?
Yes | No Help
Figure 2.5 Define A Qualitative Attribute
1DS Dialog: Define Evaluation Grades x|
Define Evaluation Grades and Assign Ltilities If Necessany for
wverall Performance ﬂ
I-
Grade Name Lltility [0 1]
Grade 1 0 - Help |
Grade 2 [ndifferent 0.75 j
Grade 3 Awvearage 05 j Dafing |
Grade 4 |Good 0.75 j
Grade § [Excellent 1 j
CK
Cancel |

Figure 2.6  Define Evaluation Grades

2.2.4 Define A Bottom Level Attribute

When defining a bottom level attribute, you have thoice to define it either as a
Qualitativetype orQuantitativetype.

2.2.4.1 Define Qualitative Attributes

Qualitative bottom level attributes are definedhe same way as defining the upper
level attributes such as tkeverall Performancattribute Table 2.1).
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2.2.4.2 Define Quantitative Attributes
To define a quantitative attribute, suchPace, involves the following steps:

» Select the attribute you wish to define by clicking the attribute box,
Attribute 1 (Figure 2.4

* Right click on the box or click th2 icon on the ToolbarHigure 2.4) to open
thelDS Dialog: Define An Attributevindow

* From the dialogue window, click tguantitativeradio button igure 2.7)

* Use the dialog window to define the attribute bpwding the information
given inTable 2.2
Follow similar procedures as above, the other diadive attributesDisplacement
RangeandTop Speedan be defined by using the information providediable 2.3

_ipix]
Attribute |Price =
Mame:
Jid
Attribute Type: Quantitative or Qualitative aK
& Quantitative © Qualitative —
™ Uncertain Cancel
Bestalue: “Worst value: Describe
|5ooo |9000 —
Unit: |£ Help
Rule E G i I Acdvanced

Figure 2.7 Define A Qualitative Attribute

2.2.5 Complete the Rest of the Model

By following the instructions detailed in the abdeair sections, other attributes can
be added and defined. Save the built model by img:$lsen button on the toolbar,
use a meaningful file name, such as Motorcycle$eleas. The file will be given an
extension “.ids” and you will be able to open it bguble clicking it later. The
complete IDS model of the motorcycle selection fgoblooks like the one shown in
Figure 2.8.

11



Table 2.2

Attribute Definition for Price

Item

Information
Requested

Values
Provided

Comments

Attribute
Name

Price

You type in the attribute name in this field.
you wish to provide more information abqg
the attribute name and its meaning, you can
the Describe(Figure 2.5 or Figure 2.7) button
to type in any explanation text.

Attribute
Type

Quantitative

By nature théPrice attribute is quantitative an
assessed numerically.

When an attribute is quantitative, it could
uncertain, such as random distribution or e
unknown (partially or completely). Fg
example, the fuel consumption rate of
motorcycle changes with weather and r¢
conditions. Its user may states that 70% of
time it will be used on motorways and 30%
urban road. Therefore thieuel Consumptior
attribute may be defined as uncertain

selecting theUncertain radio button in the

window.

If
ut
use

be
ven
DI

pad
the
on
I
by

1Y

Best value

5000

The lowest price you wish to pay or availa
for the product range.

=

e

Worst Value

9000

The highest price you wish to pay or availa
for the product range.

ble

Unit

The unit for the attribute value, tiBest Value
or theWorst Value

Advanced
(button)

When the Advanced button is clicked, the
marked area on the left side of the button
appear (see below). You may leave this bu
alone which implies that the value function
this attribute is assumed to be linear by defa]

nY

will
iton
for
ult.

Ruleor
Utility
(button)

You may specify how the value/utility functig
of this attribute is related to that of its fath
attribute. You can choose eitheule or Utility .

n
er

The difference is explained Bection 2.3
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Fhi IDS - Intelligent Decision Sysktem For Mulkiple Criteria As — 103 =]
@ Fil= Edit “iew Modeling Input Analysis BRepork Sensitiviby  Windows Help - |E'|i|
O | % B @ EE = & (o> F op oar | B & R EYE= bl | Fz |
Alternative Name |=-
ZIKawasaki
=1Yamaha
ZIHonda

ZIB MW

----- = Top speed
= Engine
- =I Responsiveness
== Fuel consumption
=) Quietness
- Wibration
-2 Starting
= Operation
Handling
[ =) Steering
= Bumpy bends
=1 Manoeuvrability
‘-z Top speed stability
= Transmission
=1 Clutch operation
i..=) Gearbox operation
= Brakes

.= Stopping power
=1 Braking stability
‘=1 Feel at control
= General

‘.= CQuality of finish
=) Seat comfort =
=) Headlight
i ) =1 Mirrors =1
Far Help, press F1 0 [04f08/z005 [14:27:38

Figure 2.8 IDS Model of the Motorcycle Selection i®blem

2.2.6 Import An Existing IDS Model

At times you may wish to incorporate previously e@uDS models (files with the
extension .ids) into the current model. This hagpehen the old attribute hierarchy
in the previous model can be used as a sub modeéafurrent model.

To do so, you should click on the attribute whesa wish to add the pre-built model,
and then select from the menu bar of the main wintModelling->Attribute->Add
from IDS File(Figure 2.9). You will then be asked to browse and add the hsglel
file (Figure 2.10. As soon as you click th&dd button Eigure 2.10) the model will
be inserted under the selected attribute. If yauret happy with position where the
model is added, you can use # dutton to cut the unwanted attributes, or simgly d
not save and re-do the importing at a differenatimn.

13



hﬁ ID5S - Intelligent Decision System for Multiple Criteria Asse - |EI|5|
File Edit “iew | Modeling Input  Analysis Report  Sensitivity  Window  Help

W= = M Attribute J  Insert attribute R E 0|
- Alternative 4
HB Motorcycle. Insert Above Chrl+-4 -0l x|
Alternative lMode] Builder Insert Below Ctrl+E
F— Insert Left Chrl+L
ZIKawasal Estimate Weight > .
) " Insert Right Chrl+R
=I1¥amaha Estimate Likility 3

Define Attribute

—=IHonda Change Grade Mame Defin Grades e

ZIBMW Convert Grades

Canwvert Yalues Delete Chrl+¥

al I vl
Add attributes From a file, A

Figure 2.9  Import Previously Built IDS Multicriter ia Assessor Model

IDS Dialog: Add Attributes from A File x|

Enter the name of & file, ar browse the directory hierarchy to find the file name.

CAFragram Files\ DS Lidy DS Multicriteria AssessofExample\Car.ids

Browse ... Acld | Help | Cancel

Figure 2.10 Browse and Add the Existing IDS Model

2.3 Convert Values or Grades of Attributes

In the attribute definition dialog~{gure 2.5 andFigure 2.7), you are asked whether
the attribute to be defined is related to its fagéribute based on rule or utility. This
section will explain what the difference is betwdba two. It is an advanced feature
of the IDS. You may skip answering the questioyoti are not sure how to handle it.
By default, the IDS program will assume a linealueaor utility function for each
attribute.

2.3.1 Relate a Quantitative Attribute to Its Father Attri bute

This sub section describes how to convert a quivi attribute value to the grades
of its father attribute. For qualitative attributéss described in the next sub section.

In the motorcycle selection problem, teerall Performanceof a motorcycle is
determined by its 7 sub-attributes. T@eerall Performanceas assessed by 5 grades:
Excellenf Good Average Indifferentand Poor. One of its sub-attribute®rice for
example, is assessed numerically in pound sterifiog. may ask how to relaterice

to its father attribut©verall Performancein another word, how to assess @werall
Performanceas far adrice is concerned? There are two techniques to conaéres
of an attribute to its father’'s grades, one basedutes and the other on utilities or
values.

14



2.3.1.1 Rule Based Approach

One way is to convelRrice into the 5 grades used in its father attributessment.
The decision makers is expected to provide equicalaules to relate each
evaluation grade of th®verall Performanceto a particularPrice. For example,
according to the decision makers’ knowledge, s/bg define the following rules:

Rule 1 If Price is £5000 thenOverall Performance is Excellentas far as
Priceis concerned.

Rule 2 If Priceis £6500 thenOverall Performance is Goodas far as Price
is concerned.

Rule 3. If Price is £7500 thenOverall Performance is Averageas far as
Price is concerned.

Rule 4 If Priceis £8500 thenOverall Performance is Indifferent as far as
Price is concerned.

Rule 5. If Price is £9000 thenOverall Performance is Poor as far as Price
is concerned.

This is the so-called rule based approach. If yoefep to relatePrice to Overall
Performanceby rules, then you should select tRele button when defining thBrice
attribute using the dialog box shownHigure 2.7. After theRule button is selected,
you can then select from the main menu of the ID8daw Modelling->Convert
Valuesto pop up theéDS Dialog: Convert Child Attribute’s Valugsr Grades to Its
Father's GradegFigure 2.11) From this dialog, you can input the rules.

IDS Dialog: Convert Child Attribute's ¥alues to Its Father's Grades

Child Attribute |Erica
MName:

Father Attribute |Cwerall Perfarmance
MName:

(Associate a numetical value of the above quantitative child About Eather
aftnbute to each evaluation grade of its father attribute )

|_|_ILILI‘_I'_|£

BestValue of Child Attribute: 5000 About Child
YWorst Value of Child Attribute; (3000

O

Cancel |
Indlifferent (8000

Ayerage (7000 Heln |
Good |6000

Excellent 5000 Yalue Unit |

Comments |

Figure 2.11 Convert Child Attribute’s Value to Its Father Grades

Marme of Father Grade: Child Yalue:
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2.3.1.2 Utility Based Approach

Another way is the so-called utility or value basggproach. You can choose this
method if you can express your preferences towdifierent attribute values by
numbers in [0, 1], with 1 representing the mostofaable and O the least. These
numbers are normally referred to atdities or values, depending upon how they

are generated

H ID% - Intelligent Decision System for Multiple Criteria Asse

File Edit “iew | Modeling Input  Analysis Report  Sensitivity  Window  Help

=101 x|

DM *‘rtribute YD wr ar | & & R B0 b P
3 Al Li 3
e
Alternative 77 all Performance
ZIKawasal Estimate Weight » :
=IYamaha Eskimate Lkility Select Methods
=IHonda Change Grade Mame Direct Assignment
ZIBMYW Canyerk Grades Yisual Scoring
Conyert Yalues e
; igine
= n Operation
w00 General
al | vl
4

Figure 2.12 Use the Modelling Menu to Assign Attbute Utility

In the case of thBrice attribute, suppose your preference is represdntdable 2.5
You can input the preference information in IDSa@®ws.

» Click theUtility option in theDefine An Attributedialog window Figure 2.7)

* From theModelling menu Figure 2.12 selectEstimate Utilitythen Direct
Assignmenbr Visual Scoringto activate an IDS Dialog window similar to
Figure 2.13if Direct Assignmenis selected oFigure 2.14if Visual Scoring

is selected

* Modify utilities/values and their correspondingriite values as necessary
from the dialog window shown iRigure 2.13(for Direct Assignmentor drag
and drop the marked point on the utility/value fume curve to the desired
position Eigure 2.14 (for Visual Scoring

Table 2.5 Utilities Assigned to thérice Attribute
Attribute Value (Price in £) | Utility (Preference degree)
9000 0.00
8500 0.25
7500 0.50
6500 0.75
5000 1.00

16



2.3.1.3 Let IDS Decide

If there is no rule or utility (preference) infortian available to convert the child
attribute values to its father grades, IDS will tise rule based approach and assign
the father grades to the range of the child atteibealues inequal distance For
example, in the case of therice attribute, IDS would relatd?oor to £9000,
Indifferent to £8000,Averageto £7000,Good to £6000, andexcellentto £6000.
Therefore if you are not sure whether to use ralged or utility base approach, you
may answeNo when you are asked whether to convert the values.

If you choose the utility based approach, IDS wi8o assign the initial utilities for
you assuming a linear relationship between thetyutiange [0,1] and the attribute
value range, [9000, 5000], for example in the ca¢he Price attribute. If it is
acceptable, you need do nothing else. Otherwise cgou use the dialog window
shown inFigure 2.13to modify the values.

IDS Dialog: Assign Utilities for A Quantitative £ E[

Azzign utilities to the typical attribute values for

Frice

; [Itility Mo

Best Attribute YW alue: IEEIEIEI
c 2 |
Wfarst Attribute W alle: IEIEIEIEI & 5 |
£ 8 |

W alue [tlitg [0 1]

3000 [E =l
8500 0.25 | Help
7500 0.5 =]
B500 0.75 j Comments
5000 1 =]

oK

Cancel |

Figure 2.13 Assign Utilities/Values to Attribute \alues by Direct
Assignment

17



IDS Dialog: Assign Attribute Utilities by ¥isual Scoring x|
— Grade [Utility] Mumber

3 &5 O §—| EditGradel Qammentsl Update I Restart Tool Bar Help | Cloge |

Mame of Current Attribute: IP[iCE

Utilitias of Evaluation Grades
1.0000

08000
08000
0.7ooa
0.6000

'B‘ 0.5000

=

) 0.4000
03000
02000 §500.0000
01000 0.2500
0.0000

9O00.0000 S500.0000 FE00.0000 ES00.0000 S000.0000
Evaluation Grades

Mame of Selected Grade: Edit Order Edit L tility
7500, 0000 [ 0.5

Grade Mame | Grade Order | Grade Ltility |
S000.0000 0.000000
8500.0000 0.250000
7500.0000 0.500000
E500.0000 0750000
5000.0000 1.000000

— L = T

Figure 2.14 Assign Utilities/Values to Attribute Vdues by Visual Scoring

2.3.2 Relate a Qualitative Attribute to Its Father Attrib ute

If a child attribute is qualitative, IDS allows tradtribute to be assessed using a
different set of grades from its father’s to fdeile data collection. When this is the
case, we will demonstrate how the rule and utbéged approaches can be applied to
relate the grades of the child attribute to thdsésdather attribute.

2.3.2.1 Rule Based Approach

In the motorcycle selection problem, for exampleghe Engineattribute is assessed
by 6 grades Best, Very Good, Good, Average, Poor, Worst use therule based
approach, the decision maker should provide eqeiva rules to relate each
evaluation grade for assessiBggineto all the grades foDverall PerformanceFor
example, according to the decision maker’s knowdedghe may define the following
6 rules, one for each of the 6 grade&ngine

Rule 1L If Engineis the Worst, thenOverall Performance is

0% Excellent
0% Good

0% Average
0% Indifferent
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100% Poor
as far a€ngineis concerned.

Rule 2 If Engineis Poor, thenOverall Performance is

0% Excellent

0% Good

0% Average

80% Indifferent

20% Poor

as far a€ngineis concerned.

Rule 3. If Engineis Average thenOverall Performance is

0% Excellent

0% Good

60% Average

40% Indifferent

0% Poor

as far a€ngineis concerned.

Rule 4 If Engineis Good thenOverall Performance is

0% Excellent

40% Good

60% Average

0% Indifferent

0% Poor

as far a€ngineis concerned.

Rule 5. If Engineis Very Good thenOverall Performance is

20% Excellent

80% Good

0% Average

0% Indifferent

0% Poor

as far a€ngineis concerned.

Rule 6. If Engineis Best thenOverall Performance is

100% Excellent

0% Good

0% Average

0% Indifferent

0% Poor

as far a€ngineis concerned.

To relate the grades &ngineto those ofOverall Performanceising the rules, follow
the following steps:

» Click and then right click on thEngineattribute from the attribute hierarchy
(Figure 2.8). When the attribute definition window similar Eigure 2.5is
displayed, change thidumber of Grade® 6,

* Click theAdvancedutton to reveal thRuleandUtility buttons,
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* Click the Rule button. If you are asked “Do you want to changedgr
conversion rules?” we normally recommend you tonem#No, but in this case
you should answeres

* |If you are asked “Do you want to change grade cmwwe rules?” we
normally recommend you to answidp, but in this case you should answer
Yes At this point, you will see a window shown Fkigure 15 for you to
rename the grade names. Rename the 6 grades anditieOK.

* When asked whether to convert grades manuBlyu¢e 16), answerYesand
the IDS Dialog window similar t&igure 2.17will be displayed. The window
displays the program default conversion feule 1 You may modify it
accordingly to the new rule above. When it is damel you click theOK
button in the window, the current window will closend another similar
window will pop up for you to view or modify anotheule. The process
continues until all the 6 rules are viewed or clethg

If you wish to change the conversion at any tinterlayou can invoke thi®S
Dialog: Convert Child Grades to Father Gradésigure 2.17) by selecting
Modelling->Convert Gradefrom the main menu of the IDS window.

Cancel

x
Define Evaluation Grades and Assign Utilities f Necessany for

Engine =]

I
Grade Marne Lhility [0 1]

Grade 1 e D = Help |
Grade 2 Foor 0z -

Grade 3 Awverage 0.4 z Define |
Grade 4 (Good 05 =~
Grade b Best 0e -

Grade B [New name 1 z

[ Cencal |

Figure 2.15 IDS Dialog for Defining Grades

ms ]

g, You have modified the evaluation grades For the Following attribute:
- =Engine =,
These grades need ko be converted ta the grades aof iks Father attribute,

To conwert manually, click Yes.
To accept defaulk conwersion, click Mo,

Figure 2.16 IDS Dialogue for Confirming Manual Grade Conversion



From the procedure shown above, we can see thathetter not to change the
assessment grades frequently, especially the grEdésse attributes at a high level
in the attribute hierarchy.

Fortunately, if you have to change assessment gréole some attributes, IDS
provides default conversion rules for you. The difeonversion assumes that any set
of assessment grades is equal distance distribntede utility/value range [0,1],
which is reasonable and most commonly used.

As mentioned earlier, the above conversion proedare for illustration purpose and
not really required in the motorcycle example. Yoan find the example in the
installation folder.

IDS Dialog: Convert Child Grades to Father Grades

Father Attribute Name: |Top Attribute

Child Attribute Name: |[Engine

MNarme of Child Grade: Father Attribute

Warst
Child Aftribute

Is equivalent to
Beliet Degres

Marme of Father Grade: o1 0]
Wu:urst j
Poorl0 j Cancel
Average |0 j
Good 0 - Help
Best|0 j

Child Grade

Father Grade

HHANNE)

Comments

Figure 2.17 Covert Child Grade to Father Grade byRules

2.3.2.2 Utility Based Approach

Another way is the so-called utility based approatbu can choose this method if
you can express your preferences towards diffeggatles by numbers in the
utility/value space [0, 1], with 1 representing ttm®st favourable and O the least.
Again we use thé&ngineattribute as an example and assume it was assbgsgd
grades before and is now by 6 grades.

To use this method to conduct the grade conversesweenEngine and its father
attribute and betwedangineand its children,

» Click and then right click on thEngineattribute from the attribute hierarchy
(Figure 2.8). When the attribute definition window similar Edgure 2.5is
displayed, change tidumber of Gradet 6,



Click the Advancedoutton Figure 2.7)to show theRuleandUtility buttons,

Click the Utility button. If you are asked “Do you want to estimatteibute
utilities?” we normally recommend you to answéo, but in this case you
should answeYes

At this point, a dialog window shown irigure 2.18 will pop up for you to
select a method to assign utility to each gradeu Yway selectDirect
Assignmenor Visual Scoringwhich will activate a window similar tBigure
2.19if Direct Assignmenbr Figure 2.14if Visual Scoringis selected. It
basically gives you another chance to edit thatiesl you have assigned to
each assessment grade Efigine You will not see the grade by grade
conversion process as shown in the rule based agprtt is because by using
the utility based approach, the father's grades ehitt’s grades are all
represented by utilities, which is in a common gpat|0, 1]. It implies that
the conversion is already implemented through tilgyuassignment and an
conversion matrix is generated internally by IDS.

If you wish to change the conversionKrigineat any time later, you can click
on theEngineattribute box figure 2.8) and then seled¥lodelling->Estimate
Utilities->Direct Assignmentr Visual Scoringfrom the main menu of the
IDS window.

ID% Dialog: Select A Method for Estimating Ukilities ﬂ

—Select one of the following methods

&+ isual Scoring

" Direct Assignment

' Brobakility Assignment
) Altemative Comparsan

| Befetence Assignment

Help | gelect ............. Cancel

Figure 2.18 Covert Child Grade to Father Grade byRules
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x
Define Evaluation Grades and Aszign Utilities IF Necessany for
I E hagine
Grade Mame [ztring] Ll [0 1]
Grade 1 [worst 0 j Help |
Grade 2 |Poar 0z j
Grade 3 |bwverage 0.4 j Define |
Grade 4 |Good 0.E j
Grade & [ery Good 0.8 =l | oK, |
Grade & |Best 1 j
Cancel |

Figure 2.19 Define Evaluation Grades and Assign Uities

3 ASSIGNING WEIGHTS

Having defined all attributes, the next task isagsign a weight to each attribute. A
weight should reflect the relative importance ofteahild attribute to the evaluation
of its father attribute. Therefore when assignirgjghts, each time you only need to
look at a small group of attributes which shareghme father attribute.

At the start, IDS automatically assigns a weighevwery attribute, assuming that all
attributes are equally important.

In the motorcycle selection problem, there are gupgs of attributes as shown in
Table 3.1.Different groups can use different scales for tharghts.

Table 3.1 Weight Assigned to Each Attributes
Group | Father Attribute Child Attributes in the Group with Weights in Brack ets
of the Group
1 Overall Price (9), Displacement (5), Range (7), Top Sp&¢dEngine
Performance (14), Operation (7) and General (14)
2 Engine Responsiveness (0.2), Fuel Consumptidi), (Quietness (0.1),
Vibration (0.1), Starting (0.2)
3 Operation Handling (0.5), Transmission (0.16 7akeés (0.333)
4 General Quality of Finish (0.4), Seat Comfort3j0.Headlight (0.1)
Mirrors (0.1), Horn (0.1)
5 Handling Steering (0.3), Bump Bends (0.1), Manoahility (0.4), Top
Speed Stability (0.3)
6 Transmission Clutch Operation (0.5), Gearbox @jen (0.5)
7 Brakes

Stopping Power (0.4), Braking Stability3j0 Feel at Control
(0.3) O‘

IDS provides two ways to help you to assign weigystematically: visual scoring

and pairwise comparison.

23



3.1 Visual Scoring
The first method i¥isual Scoring. To use the method,

(1) Click any attribute of the group you wish to assigeights to (refer td-igure
2.9).

(2) Click the shortcut icor» (the w here stands for Weight) from the toolbathef
IDS main window, and then thésual Scoringadio button and th8electbutton
on the IDS Dialog: Select A Method for Assigning Weigliisgure 3.1).
Alternatively, from Modelling menu of the IDS main window seleEistimate
Weightand then seledtisual Scoring This will invoke the dialog window shown
in Figure 3.2

IDS Dialog: Select A& Method for Assigning Weights il

—oelect a method for weight assignment

& Yisual scoring

" Pairwize comparisons of attributes

Cancel Help

Figure 3.1 Select A Method for Assigning Weight

(3) In the dialog window shown ifrigure 3.2 the weight of each attribute in the
group is displayed graphically. The relative impode of each attribute is
represented by the height of its column. To chahgewneight of an attribute, you
can use a computer mouse to drag the top edge obliimn up and down until it
reaches the desired height. During the draggingga®) the weights are displayed
at the top of each column dynamically.

You can choose any of the 3 scales: [0, 1], [0, &O]JO, 100] for assigning
weights. You can also change scales at any timeerWWlou change scales, the
ratio of any two attribute weights will be maintachand the assessment results
will not be affected.

You can also use a normalised scale. If weightsnarealised, the total sum of
the normalised weights in a group will be 1 if gwale [0, 1] is used, 10 or 100 if
[0, 10] or [0, 100] is chosen respectively.

If you change any of the weights using the draga@mog function and the weights
are not normalised, the rest of the weights wilt obange. If the weights are
normalised, the rest of the weights in the groulp also change automatically in
order to keep the total sum at a fixed number,0],at 100. However, the ratio
between any two will be maintained during the pssce

At the bottom of the windowHgure 3.2), there is also a list view to list all
attributes in a group and their weights. By clickon any of the attribute name in
the list, you can type in a weight value from thl& ox just above the list. This is
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a better way for assigning weights than the draggind dropping graph bars if
you want to assign weights precisely.

(4) When you are happy with weights assigned to afibattes in a group, you can
click on theConfirm Weightdutton to accept the assigned weights. If younate
happy with all the changes you have made sincetitast you have pressed the
Confirm Weightsbutton or from when the window shown in Figure 3vas
invoked, then you can press tRestartbutton to start from the previous weight
setting again until you are happy with the newisgit

IDS Dialog: Assign Attribute Weights by Yizual Scoring

—Scale Style
C Oneld 1] & Hunded[d 100 | |© Homased Confim | __=omments |_teb | ox |
" Ten[D 10] ' NotNomalied || /@0 Restart | Tool Bar | Cancel

Relative Weights of Attributes

100.00

90.00

80.00
w7000
=, 6000
O 5000
g 40.00

30.00

20.00

10,00 ' 7.00 /

0.00 T ! ! T
Price Dizplacement Fange Top speed Engine Operation General
Attributes
Selected Attibute M ame: Weight:
IF'riu:e

Attribute name | ‘wieight |
= Price 5.000000
= Dizplacement 5.000000
= Range 7.000000
= Top speed 7.000000
=|Engine 14.000000
= Operation 7.000000
= General 14.000000

Figure 3.2 Assigning Attribute Weights by Visual $oring

3.2 Pairwise Comparison

The second method Rairwise Comparison Users who know the AHP (Analytical
Hierarchy Process) method may find this method lfamiTo use this method,

(1) Click any attribute of a group you wish to assigeights to (refer td-igure 2.8.

(2) Click the shortcut icor® from the toolbar of the IDS main window, and then
click the Pairwise Comparisorradio button and the®electbutton on thedDS
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Dialog: Select A Method for Assigning Weig(fggure 3.1). Alternatively, from
the Modelling menu of the IDS main window seleEstimate Weighand then
Pairwise ComparisonThis will activate the dialog window similar Ebgure 3.3.

IDS Dialog: Aszzign Weights Using Pairwize Comparizons

In evaluation of the following father attibute

M otorcecle selection

Compare the relative importance of a selected child attribute with the other child attributes in the following painwize Fashion

S'e"efgggt; Dizplacement Confirm zelectian | Help I ] |
is IIZI.35?'1 43 vl times as important as [Eamfirm gumparisunl Comments | Cahcel |
Attribute
Compared b IGE”E'E‘I 'eight generation method —
. _ . " Geometric Mean
Provided Painwize Comparizons: - =
P Calculate weights | & Eigerwectar [HP)
Attribute Selected | times a.i.a. | Attribute Compared to |  Mived A "
=|Frice 1.800000  Displacement Generated "Weights: L) FIAPIIEELE
;I EUCE 15:2;:}: ?ange d Attribute name | Wieight |
— e ey PP =) Fiice 3.000000
& Price : ngine B Displacement 000000
= EU“E 10232?5; gpe{a“‘f” =|Range 7.000000
& Frice : enera B Top speed 7.000000
= g!Sp:acemE”‘ g;} :g:g ?a”ge ; = Engine 14.000000
— D!S"IE'CE”’E”‘ 0557143 E°"_*':'EE =) Operation 7.000000
& Displacement : nane =) General 14.000000
= Displacement 0714286 Operation
= | Displacement 0.357143 General

Inconsistence
Indes:

Clear all comparisonsl

Figure 3.3

ID— Advice |

Assigning Attribute Weights by PairwiseComparison

(3) In the dialog window shown iRigure 3.3 from theAttribute Selectedrop down
list, select an attributédd{splacementn the example oFigure 3.3 and then press
the Confirm selectionbutton. As soon as the button is pressed, Gbafirm
comparisonbutton is enabled and so does the ratio drop dsivon the left side
of the Confirm comparisorbutton. The ratio 0.357143 in the example~ajure
3.3 can be edited and indicates tiasplacements 0.357143 times as important
as theGeneralattribute.Generalis the attribute name shown below the ratio drop
down list in the fieldAttribute Compared tolf you are happy with the ratio
displayed in the ratio drop down list, you shoultkcthe Confirm comparison
button to save the change and move to the nextigaicomparison. The attribute
name in thettribute Compared tdéield changes each time you press @mnfirm
comparisonbutton until all attributes in the group have bemympared with
Displacemenbnce. When it is don¢he results will be added to the list displayed
in the left bottom pane of the windowigure 3.3). Next, you may choose another
attribute from theAttribute Selectedrop down list and repeat the above process
until all possible pairs in the group are comparedtotal there are (K- N)/2
possible pairs.
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It is not compulsory to compare all the 3N N)/2 pairs. The minimum
requirement is that you should at least compareatinibdute with the rest of the
attributes in the group once. For example, if ydwasePrice, you should
compare at lease the following 6 paiRri¢e, Displacement (Price, Rangg
(Price, Top Speegd(Price, Enging, (Price, Operatioi, and Price, Genera).

If you provide only minimum information, IDS will erk out the relative
importance of all the pairs. If you provide moréommation than minimum, then
IDS will use the redundant information for consmig test. The inconsistence
index is displayed at the bottom on the same windéwure 3.3. More
information about the inconsistence index is disedselow.

(4) The results for the compared pairs are listed énleft bottom pane of the window
shown inFigure 3.3 If you are not happy with any of the results, yam use the
process stated above to make changes. Once ydappg with the comparison,
you can click theCalculate weightdutton. The calculated weights are displayed
in the bottom right pane of the window showrfFigure 3.3

There are 3 methods to calculate weights from ps@&rweomparisons: Geometric
Mean, Eigenvector and Mixed Approach. You can use @& them. The Mixed

Approach takes the average of the weights genebgtédth Geometric Mean and
Eigenvector methods. The detailed description efttho methods is out of the
scope of the manual and could be found in the tldtesks on multiple criteria

decision analysis.

Below the weight pane, the inconsistence index |so aisplayed. If all
comparisons are completely consistent, the inctersie index will be zero and
vice versa. In this case, the weights generatatyusiy of the three methods will
be the same. This will happen if only minimum imf@tion is used, that is only
one attribute is selected to compare with all oth#ributes and only these
comparisons are used to generate weights, as dextus point (3) above. If the
inconsistence index is

* less than 0.01, the comparisons can be regardédienty consistent. In this
case, the weights generated using the three metimildd be very similar. If
the inconsistence index is

* less than 0.1 but larger than 0.01, the comparisande regarded reasonably
consistent. In this case, the weights generatedyubie three methods may be
slightly different. You could choose the weightsngeted using one of the
three methods that you prefer. If the inconsistendex is

» larger than 0.1, the comparisons may involve caraigle inconsistency. If the
weights generated using the three methods areeablig different, then the
comparisons may need to be modified. If this is possible, the mixed
approach could be used to generate a set of avergghts.

3.3 Visual Scoring vs Pairwise Comparison

The pairwise comparison method is sometimes calleid® (Analytical Hierarchy
Process) method because it is the core elemenhefAHP method. Pairwise
comparison is more complicated than the visual isgomethod and may not
necessarily produce a better set of weights. Hsrrémson, we recommend to use
visual scoring, especially for beginners. For peoplho know AHP very well,
pairwise comparison provides an alternative waygtmerating weights.
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4 USING IDS MODEL FOR DATA COLLECTION

4.1 Overview

In a multicriteria analysis, an alternative neerlbé¢ assessed on each attributes in the
bottom level of the attribute hierarchy. This sewtidescribes how to collect and
record assessment information for each alternativeach bottom level attribute and
how to record uncertainties in assessment.

4.2 Add and Define an Alternative

To use the model for assessing an alternative, ry@ed to add and define an
alternative. It is easy to add an alternative. Yimi click anywhere in the left pane of
the IDS Multicriteria Assessor main windowigure 2.2, and then click the&=>
command button on the toolbar. A new alternativik mé added with a default name
Alternative n

When you first use the model, there is an alteveatiready in the left pane of the
main window with a namEirst Alternative.You may rename it and use it.

To define an alternative in most cases is simphet@ame the alternative. To define it,
you need to click on the alternative box and thghtrclick it. You will see a dialog
box similar to one shown iRigure 4.1 You can then change the name in the space
provided. If you wish to provide more detailed dgstton about this alternative, you
can do so by clicking thBescribebutton in the same window.

IDS Dialog: Define An Altarnakive x|

Altern ative MName:

I3

0] Cancel Describe Help |

Figure 4.1 Define An Alternative

To input and record assessment information, chekalternative box (in the left pane)
once to select it and double click on the bottovellattributes, one at a time to input
assessment information and all information you rerfgs explained in the next
section) will be associated with this alternatiVee alternative will remain selected
as long as you do not click on any other altereastif you have navigated away from
this alternative, you should navigate back by dhigkit again once before you enter
any information for it.

You should also save your work from time to time.

28



4.3 Data Input for Quantitative Attributes without Uncertainty

To record assessment information in the IDS mditst, you need to make sure the
targeted alternative is highlighted. If not, youn @dick it once to highlight it.

If an attribute is defined a3uantitative(refer toTable 2.2, double clicking on it will
activate a dialog window similar téigure 4.2 For example, th€rice for Yamahais
£5199. You simply type the price in the space mrediin the window.

IDS Dialog: Dverall Performance x|

Alternative Mame: |Yam aha

Aftribute MName: |Price

Hiowe to Assess | 0];4

Agsessment Value: |EEEE

Cancel

Best Attribute Walue: Help

Worst Attribute Yalue: Attribiute Definition

Adtribute Unit: £ Alternative Definition

Erovide Comments

Figure 4.2  Input Assessment Data for Quantitativéttributes

4.4 Data Input for Quantitative Attributes with Uncertainty

If an attribute is defined &3uantitativewith uncertainty Table 2.2, double clicking
on it will activate a dialog window similar tigure 4.3 For example, the fuel
consumption rate of a motorcycle measured by npégggallon changes with weather
and road conditions. If its user states that 70%heftime it will run on motorways
and 30% on urban streets, you should enter 2 irfighet “The Number of Possible
Values$ in Figure 4.3 one for motorways and the other for urban streétse
maximum number of possible values the current garsf IDS can handle is 20. If
you wish to use a number larger than 20, pleasd esatinfo@e-ids.co.uk

Other buttons in this window are mainly used foooviding help and other
information to assist the assessment. Details enfuhction of each button in this
window are given imable 4.1
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x|
Alternative MName: IHDnda
Aftribute Mame: |Fuel consumption -~
=
Hiow to Assess | | 0];8
The NMumber of Possible Yalues: |3 Cancel
baximum MNumber: Help

| vl
IED
binimum Mumber: |1 Alternative Definition

Adtribute Definition

Figure 4.3
Uncertainty (Step 1)

Input Assessment Information for Quantititive Attributes with

After you have entered a number fbine Number of Possible Valyedick the OK
button and you will then be prompted to enter tl@ues and their associated

probabilities in a window similar to the one showrrigure 4.4.

on

on

Table 4.1 Input Assessment Information for Quantative
Attributes with Uncertainty
Item Information Values Provided Comments
Requested
1 How to Assess| N/A Press this button to get some help
how to assess this attribute.
2 The Number of | 2 An integer is required. You may use
Possible Values any number from 1 to 20.
3 Help N/A Press this button to get some help
how to use this dialog window.
4 Attribute N/A Press this button to find out more
Definition information about this attribute. The
information is stored at the model
building stage (refer to Item 1 of
Table 2.1orTable 2.2
5 Alternative N/A Press this button to find out more
Definition about this alternative. The
information is stored when you
defined the alternative earlier (refer
to Section 4.3.
6 Provide If you wish to The information entered may help
Comments explain the other people to understand how the
(for Figure 4.4) | assessment you | assessment is made.
made, you may
enter it here.
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1DS Dialog: Engine

Alternative Name: IHunda

Adtribute Name: |Fuel consumption

Belief Degree:
Best Attribute YValue: Fossible Value: o1

Xl
=l
=l

E— 0.3 =l 0K |
Worst Attribute Value: Id13 0.7 j Cancel |
|25 ~
Attribute Unit: LI

How to Assess

m
= Alternative Definition

Attribute Definition

Provide Comments

Figure 4.4  Input Assessment Information for Quantiative Attributes with
Uncertainty (Step 2)

To input assessment information, depending on idned you entered earlier, you
need to provide the same number of values inRbssible Valuecolumn and the
probability associated with each of the valueshiaBelief Degreecolumn. For the
motorcycle Honda the Fuel consumptionrate is 43 and 31 miles/gallon on
motorways and urban streets respectively. For theeibwho uses the motorcycle
mainly on motorways (70%), then the assessment ef@tered should be similar to
those shown ifrigure 4.4.

The values you enter must be between Best Attribute Valueand theWorst
Attribute Value The total belief degrees should be 1 or lesthdftotal is less than 1,
it means that some of the information is missimgg@mplete). Although the program
can accept and process such incomplete informayimun,are encouraged to identify
as much information as possible to reduce uncei¢ainn the overall assessment
results.

For details on how to use each of the buttonsigwtindow, refer torable 4.1

4.5 Input Assessment Information for Qualitative Attributes

If an attribute is defined as tlfgualitativetype, double clicking it will bring a dialog
window similar toFigure 4.5

The figures displayed in th@rade Namecolumn are defined in the modelling stage
(refer to Item 4 infable 2.1).

To input your assessment of the selected altemativthe attribute, you only need to
tick one or more grades and provide each grade avibelief degree in thBelief
Degreeg[0, 1] column. You may select a figure from themhfown list or type in your
own figure.

Note that the total belief degrees (subjective philiily) should be 1 or less. If the
total is less than 1, it means that some of thermétion is missing (incomplete).
Although the program can accept and process sumplete information, you are
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encouraged to identify as much information as fms<b reduce uncertainties in the
final results.

Attribute Definition

Provide Evidence

x
Father Attibute |General |
MName: =l
Current Aftribute |Seat comfort il
MNarme: LI
Grade Definition: |Mo definition for the grade is provided. -l
I
Grade Mame: ElelieEDDeP]ree How'io Assess |
PDDFDU [ | QK I
Indiﬁerentﬂﬂ |Ed Cancel |
Awerage (|0 v
Good T Help |
Excellentﬂﬂ z Alternative Definition |
|
|
|

Provide Comments

Figure 4.5 Input Assessment Information for Qualiative Attributes

1DS Dialog: Kawasaki on Seat comfork

Grade definitions:

X
[l Grade Definitians = oK |
All Grade Definitions
Poor |
Indifferent ezl
Average
Good Help |
Excellent
Good:
Mo definition for the grade is provided. |
Frovide evidence as follows:
Mo evidence is provided. ;l Copy |
Cut
FPaste |
Undo |
=

Figure 4.6  Provide evidence When Input Assessmelmformation
for Qualitative Attributes

For details on how to use each of the buttons is window §igure 4.5 refer to
Table 4.2



Table 4.2 Input Assessment Information for Qualiative
Attributes with Uncertainty
Item Info Values Provided Comments
Requested
1 Grade N/A Depending on which grade name
Definition: the cursor is in th&rade Name
column, theGrade Definition
display area will display more
information about the grade. Such
information acts as assessment
standards to help reduce
inconsistency in subjective
judgements. The information is
entered earlier in the model
building process (See Item 4 in
Table 2.1).
2 How to N/A Press this button to get some help
Assess on how to assess this attribute.
4 Help N/A Press this button to get some help
on how to use this dialog window.
5 Attribute N/A Press this button to find out more
Definition information about this attribute.
The information is stored at the
model building stage (refer to
Item 1 of Table 2.1or Table 2.2
6 Alternative | N/A Press this button to find out more
Definition about this alternative. The
information is stored when you
defined the alternative earlier
(refer toSection 4.2.
6 Provide If you wish to record The information entered may help
Evidence evidence used to assess an to convince people that the grades
alternative related to the and their associated belief degrees
attribute, you may press this you entered in the window shown
button to activate a window | in Figure 4.5are based on
shown inFigure 4.6 and evidence and are compared with
enter the information in the | assessment standards for each
space provided. To help you grade.
make consistent judgements,
the grade definitions are
displayed in the upper pane
of the window. You may
choose from the dropdown
list to display the definition
for one grade at a time.
7 Provide If you wish to explain the The information entered may help
Comments | assessment you made, you| other people to understand how
may enter it here. the assessment is made.
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5 VIEW RESULTS WITH IDS MULTICRITERIA ASSESSOR

Once assessment information for all bottom leveibattes is collected, the overall
performance and the performance for higher leviibates are then calculated by
IDS Multicriteria Assessor using the Evidential Reming (ER) approach
automatically. For each attribute, the computedgperance information includes not
only an indicative score, but also a performancstridution and uncertainty
associated with the assessment.

You may view the assessment information for anyedet alternatives on any
selected attributes in the attribute hierarchyrgt ame — even when you have not
gathered information for some of the bottom leuéilzutes. In this case the missing
information will be shown in the assessment as miaicgy in terms of performance
score rangeRigure 5.2).

There are a number of graphic interfaces for vigwesults. In this section, we will
demonstrate how to use the interfaces to view actawmonly used graphics.

5.1 View Performance Scores on Top and Sub Attributes

Performance scores of alternatives on attributestien used for ranking purposes. If
you wish to compare and rank alternatives, IDS ioless a very simple interface to
view performance scores on the top or any sulbatgs as follows:

1. Click anywhere in the alternative pane (left paok}he IDS main window
(Figure 2.8),

2. Click the top attribute or any attribute of intdrée you in the attribute
hierarchy once in the right pane, and

3. Click thelll button in the toolbar at the top of the windoweTdraph you see
is similar to the one shown iRigure 5.1 (for the Overall Performance
attribute)or Figure 5.2(for theEngineattribute).

The results inFigure 5.1 or Figure 5.2 display the performance scores for all the
alternatives on the selected attributes. Becausee thre some missing data in the
assessment information, the graph provides a loamd upper bound of the
performance scores, so that you know that the sowile be in the range marked in
grey whatever the missing data turn out to be.

The table at the lower pane of the window displines values plotted in the graph.
You may hide the table by dragging down the diwdine just above the table.
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Figure 5.1 Performance Scores on Overall Performare

(Note that if you wish to change any colour in tigeife, you can right click the
colour and then sele€olor to pick up a desired colour from the provided colo

pallet, as shown ifigure 5.1)
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Figure 5.2  Performance Scores on Engine
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5.2 Compare Selected Alternative on Any Selected Attributes

The previous section talked about viewing perforogascores of all alternatives on
ONE attribute. This section describes how to viéw performance scores of any
selected alternatives on a number of selectedatés. The steps are given below.

1. Click the = button once in the toolbar of the main winddvig(re 2.8). This
will bring the graphic window similar tBigure 5.3

This window displays all the performance scorealbthe alternatives on the
top attribute and its immediate child attributéghkre are uncertainties in the
estimates, the lower and upper bound will not bgpldyed. Instead the
average of the lower and upper bound is calculateddisplayed.

If the legend is not shown in the graph, you mahtrclick any blank area on
the graph to display the pop up menu and seledtegend boxo display it.

If the data displayed on the graph look crowded) g@ay wish not to display
them. You can do so by right clicking anywhere ba graph except the data
columns (so that the changes will be applied tcakérnatives, not just the
selected one), and then from the pop up menu seiettte Properties... This
will bring up the chart property window, as shownFigure 5.4 Select the
Seriestab if it is not already selected. Make sure thafll Series>> is
displayed in the drop down list and then un-chdwok $Show points labels
option.

1DS Dialog: The ¥isual Comparison of the Selected Alternatives on the Selected Attributes
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Figure 5.3 Compare Selected Alternatives on Select Attributes
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Figure 5.4 Handling Graphs Using the Graph Propery Window

If you wish to add or remove an alternative frora thsplay, you can click on
the alternative listed in the upper left pane oe th List of Selected
Alternatives: dropdown list Figure 5.3, click the buttonSelect Oneor
Deselectespectively, and then click tiraw button to redraw the picture.

By clicking the arrow in thé\ List of the Selected Alternativédsopdown list
(Figure 5.3), you can view which alternatives are selectedHterdisplay.

. If you wish to add or remove an attribute from theplay, you can click on
the attribute listed in the upper right pane orAhkist of Selected Attributes:

dropdown list Figure 5.3), click the button Select Oneor Deselect

respectively, and then click tizraw button to redraw the picture.

If you wish to select a group of attributes, youn azse theSelect Group
button. Clicking the button will add the selectettilaute and all the attributes
sharing the same father attribute.

By clicking the arrow in the\ List of the Selected Attributelsopdown list,
you can view which attributes are selected fordisplay.

. You may use th€lear button to deselect all the alternatives and aiteib.
. You may use th&elect Albutton to select all the alternatives and attribute

. You may click theToolbar button to show the graphic editing tool box to
change the appearance of the picture.
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5.3 View Performance Diversity Information

Performance diversity information for any altermai on any attributes is uniquely
provided by the IDS Multicriteria Assessor due he tadoption of the Evidential
Reasoning approach for information aggregation. Th&tributed performance
information of alternatives on bottom level attridsl is preserved and propagated to
the top level attribute in the aggregation procés® distributed information provides
a panoramic view on the diversity of an alternasiy@erformance.

5.3.1 View Performance Diversity Information for One Alternative

To view the performance diversity information foreoalternative on any attribute, do
the following.

1. Click once on the alternative you are interestedanexample, BMW, in the
left pane of the IDS main windowrigure 2.8),

2. Click once on the attribute you are interested for, example, Overall
Performancein the right pane of the window, and

3. Click thedll button in the toolbar at the top of the windoweTdraph you will
see is similar to the one shownFigure 5.5

1DS Dialog: IDS Graphic Demonstration of Generated Assessments — |E||i|
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O T O o e T e T e @
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B0.00%
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L annow
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o 3000% 94.99%
0.00% 19.04%
11.55%
10.00% 8.88%
2.65% //
0.00% 1 T T T T
Indifferent Good Urktiow
Foor Avrerage Excellent

Figure 5.5 Display Performance Diversity of An Alernative

The information displayed ifrigure 5.5 provides more information than just an
average performance score. This picture revealsdib&ibution of the overall
strengths and weaknesses of the alternative. Youais® search where those weak
areas and strong areas locate (Seetion 5.3.3. Such information can help the
decision maker to make a more informed choice.
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5.3.2 View Performance Diversity Information for SelectedAlternatives

To view performance diversity information for alt eelected alternatives on any
attribute, do the following.

1. Click once on the attribute you are interestedfam, example, theOverall
Performancein the right pane of the IDS main windofidure 5.6),
2. Select from the menu bar of the main wind@eport -> Graph Belief Degree
->Alternatives(Figure 5.6). This will generate a graph shownRigure 5.7.
hﬁ IDS - Intelligent Decision System for Multiple Criteria AssSessm - |EI|5|
@ File Edit Wew Modeling Input  Analysis | Report  Sensitivity  Window Help - |5’|£|
D | % B @B(EE (=) £ (> seenteere v R[] < bl il |F
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—IKawasaki Wisual Comparison
=IY¥Yamaha Graph Belief Degree # ALk ak alk
ZIHonda araph Lkility Interval Alternatives
IBMW =) Top speed
= Engine
= Operation
4| | x| = General
Graph belief degrees of assessments For all alternatives on a selected attribute, o

Figure 5.6
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Figure 5.7 Compare Performance Diversity of All Alernatives on An

Attribute
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Note that this type of graph can only be plotteddfealitative attributes. The labels of
the X-axis in the picture are the grades definethatattribute definition stage (refer
to Item 4 ofTable 2.1).

The picture inFigure 5.7 displays the diversity information for all the eathatives.
There is a legend box to help you identify whichamsich. If the legend box is not
shown, you can right click on any blank area ingleture and then selecegend box
from the pop up menu={gure 5.3. You may also drag the legend box to where you
want it to be located.

If you wish to exclude some of the alternativesrfrthe display, you may right click
the unwanted alternative and then seRcperties...from the pop up menu-{gure
5.3). This will bring the following window as shown Figure 5.8 From the Series
tab of the window, you need to make sure that thwamted alternative name is
displayed in the drop down list of the window ahdrt un-tick theVisible option, as
highlighted inFigure 5.8

The chart property window also provides many othactions for you to change the
appearance of the picture. You can edit all pictineough their property windows.

x
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Figure 4.8 CompareAll Alternatives’ Total Cost Estimates

5.3.3 Search Strengths and Weaknesses for Selected Altatives
To search strengths and weaknesses for selecsgdatives, do the following.

1. Click the = button once in the toolbar of the main winddvig(re 5.6). This
will invoke the graphic window similar teigure 5.3

2. If you wish to add or remove an alternative frora ffearch, you can click on
the alternative listed in the upper left pane oe th List of Selected
Alternatives: dropdown list Figure 5.3), click the buttonSelect Oneor
Deselectrespectively.
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By clicking the arrow in thé\ List of the Selected Alternativdsopdown list
(Figure 5.3), you can view which alternatives are selectedHersearch.

3. Click on theView What?button at the top of the windowigure 5.3), so that
the window similar to the one shown kigure 5. 9will be displayed. Click
the last radio button to specify that you want tew for the selected
alternatives on all the attributes which have sg¢@igther more or less than a
specified score. When you have made the seledtimk, the View button. For
example, if you specify t&iew any attributes better that 0.5 each for a# th
selected alternativesand Honda and BMW are the selected alternatiy@s,
will see a picture similar to the one showrFigure 5.10Q

5.3.4 Compare Differences and Similarities between Two Ad¢rnatives

To search and compare differences and similarieseen two alternatives, do the
following.

1. Click the = button once in the toolbar of the main winddvig(re 5.6). This
will invoke the graphic window similar teigure 5.3

2. Add or remove alternatives by clicking on the ailtdive listed in the upper
left pane or theA List of Selected Alternativedropdown list Figure 5.3,
and clicking the buttorselect Oneor Deselectrespectively. Check that only
two alternatives are selected by clicking the arnowheA List of the Selected
Alternatives:dropdown list Figure 5.3). If not, use th&elect On®r Deselect
button to add or remove alternatives from the setelist.

3. Click on theView What?utton at the top of the Windowifure 5.3, so that
the window similar to the one shown kigure 5. 9 will be displayed. You
may specify what you want to view by clicking therd radio button. You
may specify whether you what to see the differeraresimilarities between
the two and by how much. When you have made ydacten, click theView
button. The selection iRkigure 5.9 will display all areas where Yamaha and
BMW are scored very differently, with at least 50%tween the scores in
each area (attribute). The outcome of the searshas/n inFigure 5.11

IDS Dialog: Select the Type of Curves to Wiew x|

One of the following four types of curve can be drawn. Flease select one type to view

 Yiew ANY selected alternatives on ANY selected attributes

 Wiew maximum, minimum and average utiliies of OME selected alternative

& “iew all attribute differences Igreater j than ID_EDDD j between TWO selected alternatives

 Yiew any aftibutes Ibetter j than IU.SUUU j each for all the selected alternatives

Help | e I

Figure 5.9 Search and Compare Differences and Sifarities
between Two Alternatives
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IDS Dialog: The ¥isual Comparison of the Selected Alternatives on the Selected Attributes
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Figure 5.10 Search Outcomes Showing All AttributeScored Higher than 50%
for Both Honda and BMW
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6 SENSITIVITY ANALYSIS

Decision maker are often interested in examining lohanges in attribute weights
and alternative performances on an attribute affexioverall ranking of alternatives.
This is the purpose of sensitivity analysis.

When there is missing information in alternativesessments, the score ranges
generated by the ER approach, such as the onesishduwgure 5.1 andFigure 5.2,

are the outcomes of a kind of global sensitivitalgsis carried out on the possible
ranges of missing information.

On top of score ranges, IDS also provide 3 othpegyof sensitivity analysi€hang
Weight Change Input DatandTrade-Off AnalysisThey are described below.

6.1 Sensitivity Analysis on Change of Weight
To conduct sensitivity analysis on change of weightthe following.

1. Click once on the attribute you are interested manging its weight, for
example Engineg in the right pane of the IDS main windoftidure 6.1),

2. Select from the menu bar of the main wind8ensitivity -> Change Weight
(Figure 6.1). This will invoke a graphic window shown kigure 6.2

hﬁ IDS - Intelligent Decision System for Multiple Crite

SH|»BR@BE DS D> Fw Ceeiwtdda [P L

Zhange Rules
Alternative Name -0 Qverall
“Kawasaki 0000 | = Pric: Trade-Cff Analysis
ZlYamaha | . =) Displacement
ZIHonda | =) Range
=BMw =) Top speed

=0 Operation
=0 General hd

Depick the changes of the scares or belief degrees of alkernatives caused by changing weights of an 2

Figure 6.1 Menu Selection for Sensitivity Analysis

3. To see the effect of changing the weightEngine you need only to drag and
drop the bar corresponding to tBaginés weight in the lower left pane of the
window (Figure 6.2) to the desired height. The scores of all the'sétizves on
Overall Performancehange accordingly and are dynamically updatetthen
lower right pane of the window.
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IDS Dialog: Sensitivity of alternative rankings to the changes of attribute weights oy ] 54
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Figure 6.2 Ranking Sensitivity Analysis on Changef Weight

There are various options in this window to alloauyto select alternatives and
attributes. You can also choose weights of otheibates to change and use different
types of graph for the analysis. The details asexdeed below.

6.1.1 Select Alternatives to View Ranking

If you are only interested in the ranking of a n@mbf alternatives, you may add or
remove alternatives displayed in the lower righhgoaf the window by clicking on
the alternatives listed in the upper left panehaA List of the Selected Alternatives:
dropdown list Figure 6.5, and then clicking the buttoBelect Oner Deselect One
respectively. Check that the alternatives listed tle A List of the Selected
Alternatives:dropdown list are what you are interested in.

6.1.2 Select Attributes on Which to Rank Alternatives

If you wish to add or remove attributes in the lowight pane of the window, so that
you can examine the rankings of the selected altewes on these attributes, you
should first make sure the radio button (on thatji€lick this button if you want to
Select attributes on which to rank alternativeselected. Then you can click on the
attributes listed in the upper right pane or thelist of the Selected Attributes:
dropdown list Figure 6.2), and click the buttoSelect On®r Deselectespectively.
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6.1.3 Select Attributes for Changing Weights

If you wish to add or remove attributes in the lowedt pane of the window, so that
you can change weights for the attributes, you khfitst make sure the radio button
(on the left)Click this button if you want to select attribufes Changing weightss
selected. Then you can double click on the atteilyatu wish to select from the upper
right pane Figure 6.2). As soon as you double click on the attribute, Weights for
the attribute and the other attributes in its groupich share the same father attribute,
will be displayed in the lower left pane of the daw. You may use the mouse to
drag and drop the edge of the bars to change tighiseof the attributes and see the
effects of the changes in the lower right pane.

The weights displayed can be normalised. Click Mwemalise button to get the
weights normalised and click on the button agaicatacel the normalisation.

6.1.4 Select Different Types of Sensitivity Analysis Graps

There are three types of graphs for you to choas®a:fRanking Belief Degreeand
Rank ChangeBy default, theRankingtype (shown as ifigure 6.2) is displayed. If
you click theRank Changeébutton at the top of the window, the graph typel wil
change to the one shown kigure 6.3 If you click theBelief Degreebutton at the
top of the window, the graph type will change te tme shown ifrigure 6.4
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Figure 6.3 Rank Change Sensitivity Analysis on Chrage of Weight
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IDS Dialog: Sensitivity of alternative rankings to the changes of attribute weights oy ] 54
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Figure 6.4 Belief Degree Sensitivity Analysis onl@ange of Weight

You may choose any type of the graphs accordingoto requirement. All graphs

will respond dynamically to any changes you makétattribute weights displayed
in the lower left pane. Note that the ER approach nonlinear aggregation method
and the nonlinearity is shown kgure 6.3

6.2 Sensitivity Analysis on Change of Input Data
To conduct sensitivity analysis on change of imgatg, do the following.

1. Click once on an alternative, for examplenda in the left pane of the IDS
main window Figure 6.1) to select it.

2. Click once on the attribute in the right pane @ tBS main windowKigure
6.1 on which you wish to change the assessment datahk selected
alternative. The attributes have to be at the botevel of the hierarchy, for
exampleQuietnessin the right pane of the IDS main windofidure 6.1),

3. Select from the menu bar of the main wind®ensitivity -> Change Input
Data (Figure 6.1). This will generate a graph shownRigure 6.5

4. To see the effect of changing the assessment datad selected alternative
on the selected attribute, you need only to chahgeassessment input by
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dragging and dropping the bars (from the top edgeeco level if the belief
degree is 0.00 and the bar is not shown) correspgnd the belief degrees of
the assessment grades for the attribute if it & gfalitative typeRigure 6.5)
or the attribute value if it is of a quantitatiugpé Figure 6.6). The scores of
all the alternatives on the selected attribute gbaaccordingly and are
dynamically updated in the lower right pane ofwiedow.

IDS Dialog: Sensitivity of alternative rankings to input data
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Figure 6.5 Ranking Sensitivity Analysis on Changef
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IDS Dialog: Sensitivity of alternative rankings to input data
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Figure 6.6  Ranking Sensitivity Analysis on Changef
Input Data for Quantitative Attributes

There are various options in this window to alloauyto select any alternative and
any bottom level attribute for changing input déteough the lower left pane of the
window (Figure 6.50r Figure 6.6). You can also choose any attribute or a number of
attributes from different levels in the hierarchywhich to view the ranking changes
simultaneously.

6.2.1 Select Alternatives to View Ranking

If you are only interested in the ranking of a n@mbf alternatives, you may add or
remove alternatives displayed in the lower righthgaf the window by clicking on
the alternatives listed in the upper left paneherA List of the Selected Alternatives:
dropdown list Figure 6.5, and then clicking the buttoBelect Oner Deselect One
respectively. Check that the alternatives listed tle A List of the Selected
Alternatives:dropdown list are what you are interested in.

6.2.2 Select Attributes on Which to Rank Alternatives

If you wish to add or remove attributes in the lowight pane of the window, so that
you can examine the rankings of the alternativeshese attributes, you should first
make sure the radio button (on the rightick to Select attributes on which to Assess
alternativesis selected. Then you can click on the attriblisged in the upper right
pane or theé List of the Selected Attributedropdown list Figure 6.5), and click the
buttonSelect On@r DeselecOnerespectively.
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6.2.3 Change Selection of Attribute for Changing Input Dda

From the window shown iRigure 6.5 you may select any bottom level attribute for
changing input data for a selected alternative.n@lmay the selection of an alternative
is discussed in the next section.

If you wish to change the assessment informatiorihfe attribute currently displayed
in the lower left pane of the window, you shouldtfimake sure that the radio button
(on the left)Click to Select attributes for Changing input Dagaselected. Then you
can double click on the attribute you wish to sefemm the upper right pan&igure
6.5). As soon as you double click on the attribute, dssessment information for the
selected alternative on the attribute will be digpd in the lower left pane of the
window. You may use the mouse to drag and dropetlye of the bars to change the
input data and see the effects of the changeitotker right pane.

6.2.4 Change Selection of Alternative for Changing InpuData

To change the selection of alternative for changipgit data on the selected attribute
is simple. You need only to click once on the barresponding to the alternative in
which you are interested in the lower right pangh&f window Figure 6.5. If the
alternative is not shown in the pane, you may felline instruction described in
Section 6.2.1to add it on in the lower right pane of the window

6.3 Trade-Off Analysis

Trade off analysis is to compare all alternativestwo attributes, usually one cost
related attribute and the other benefit relatedibatie. Therefore, the trade-off
analysis is sometimes called cost-benefit analydie picture will visually display

any best value options and worst value options.

To conduct the analysis, do the fowling:

1. Click once on an attribute in any level of theihtite hierarchy, for example
Price, in the right pane of the IDS main windofidure 6.1).

2. Click once on another attribute in the hierarchy.

3. Click the MY button from the toolbar of the main windowidqure 6.1). This
will invoke the graphic window shown Figure 6.7.

Note that the attribute selected first (in stepvil) be on the X-axis in the graph and
the second attribute on the Y-axis.
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IDS Dialog: Trade-Off Analysis 5[
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Figure 6.7  Trade-Off Analysis
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7 ADVANCED FUNCTIONS

This section describes several other functiondDi@ Which may help you save time
and effort during modelling, data collection andadautput processes. Although they
are called advanced functions, they are not negbsddficult to learn.

7.1 Compare Results Using Different Models

Experts may do their estimates separately in them computers. They may use the
same cost model (including hierarchy and attrildeénitions). They may also use
different models. How to compare the estimates madelifferent experts side by
side? We will look at two cases below.

7.1.1 Compare Results Using the Same Model Structure

If you have two or more IDS Multicriteria Assesddes (with extension .ids) and
they have the same model structure, you can inthertlternatives from one file to
another file. To do it, you need to

1. Open the .ids files and make sure that all altereatames in different files
are different from each other. If they are the sathe data may be over-
written by the imported file;

2. Click once on any of the alternatives listed in thdeft pane. If you leave
the cursor in the right pane on any of the attribues, the view of the
alternative list will not be updated automatically after importing.
However, you may manually update the view by clickig any alternative
and then clicking the # icon in the toolbar.

3. Select from the menu bar in the program main windoput -> Add Data
from IDS File and then from the window similar t&igure 2.9 browse and
select the file you wish to import. Once you haetested the file and press
the Add button, the alternatives in the selected file Wwél added to the current
window,

4. Save the file in another name from the menu bdénenprogram main window
File->Save As...

7.1.2 Compare Results Using Different Model Structures

If the models in different files are completelyfdient, the data in the two files can
not be compared directly. It makes sense to onypaoe things with some similarity.

If you have two or more .ids files and they haviéedent model structures to certain
degrees, you may still be able to import the alitves in one file to another by
following the steps in the previous section. Theaniing function will import the
alternatives and their data on the attributes @ common to both models.
Therefore you should always import the alternativesof a more detailed model --
a model with more sub attributes, into a less detkid model. This is because the
attribute hierarchy of the less detailed model is@mmon to both models
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When importing, you should make sure that Best Valueand Worst Valueare the
same for the common quantitative attributes in kbt current .ids file (container
file) and the imported .ids file.

7.2 Save the Model and Data in Text File

If you wish to save the model and the assessméarmiation for an alternative in text
format, you can do so by

1. Clicking the alternative you want to save from ta& pane of the program
main window,

2. Clicking from the menu of the windoviReport->Save in Text File ->
Alternative(Figure 7.1). This will bring a window similar to the one shown
Figure 7.2,

If you wish to save only the model structure (tlherdrchy), you can select the second
radio button and then clicking tHgtart Savingbutton Figure 7.2). If you wish to
save the data for the selected alternative, yowselatt the first radio button, and then
from the enabled list below, select what you wargdve.

The text may not be in the exact format you warmt you may need to edit them for
your reporting purposes.

You may also save all the alternative estimatesr selected attribute by clicking
the Report->Save in Text File -> Attributd-igure 7.1) menu in the program main
window.

Fﬁ IDS - Intelligent Decision System for Multiple Criteria - |I:I|5|
@ File Edit “iew Modeling Input Analysis | Report  Sensitivity  ‘Window  Help - |E’|5|
O =i | b ic) | | > F | SpY  Save in Text File Text File Type

Alternative Name |=- Overall F  GraphRanking Alkernative
“IKawasaki | - = m Wisual Comparison Akkribuke
lyamana | . = £ Graph Belisf Degree  » Surmmary Report
=AY h =) Displz h Bielief
ZIHonda | = Rang- Graph Lkility Inkerval  # |
IBMW 1 =) Top speed

=0 Engine

=0 Operation

#..0 General
4 | _'I [+
Save the resulks for a selected alternative assessed on all attributes, v

Figure 7.1  Menu Selection for Saving Model and Datin Text File

52



IDS Dialog: Save Assessment Results or Attribute Hierarchy x|
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Figure 7.2  Save the Model in Text Format

7.3 Import or Copy Graphs

7.3.1 Copy Graphs to Other Documents
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Figure 7.3  Copy a Graph and Graph Toolbar
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If you wish to use a graph in presentations or rspgou can left click th == button

in the graph toolbar at the top of the graph windas/shown irFigure 7.3), from the
pop up menu seledés a Bitmap(or As a Metafilg¢, and then paste it into your power
point or word documents

7.3.2 Change Colours

If you wish to change any colour in a graph, yoo gght click the colour you want
to change, from the pop up menu seleéctor and then pick up a desired colour from
the provided colour pallet, as showrFigure 5.2.

7.3.3 Change Font

If you wish to change any font in a graph, you dght click the text for which you
want to change the font, from the pop up menu séleat... and then pick up a
desired font from the provided font changing window

7.3.4 Change Graph Titles, Titles for X-Axis and Y-Axis

If you wish to change the text in a graph titled #me titles for X-Axis or Y-Axis, you
can right click the title you want to change, frohe pop up menu seleEdit Title
and then type the text you want in the space peakid

7.3.5 Change the Appearance of a Graph

If you wish to change any part of the Graph Tithgsy can right click the place you
want to change, from the pop up menu sefrdperties..and then use the provided
chart properties window to make the chariggire 5.4 andFigure 5.8).

You can also use the graph toolbar at the topefjtaph window to change the style
of the graph, add or remove gridlines, switch betw8-D and 2-D, and print the
graph.

7.4 Aggregating A Group of Alternatives

To aggregate the assessments of several altersaiiee need to create a Group
alternative by following the steps below.

You can create a group alternative by clickinghe &lternative pane and then the
Modelling -> Alternative -> Create Group Assessmergnus Eigure 7.4). This will
activate a window similar tbigure 7.5

You can select and deselect any alternatives ta the group alternative. You may
also change the weight of any of the alternativdected. The dropdown list in the
window will display which alternatives are includiedthe group.

For the aggregated group alternative, the beligfels associated with the grades or

the value of each bottom level attribute are thaglted average of the belief degrees
or the values of the alternatives in the grouphandttribute.
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APPENDIX COMPARE ER APPROACH WITH AHP

People who know AHP method often ask what are tfferences between the ER
approach and the AHP method. Although both ER aH® Aise hierarchical structure
to model a MADA problem, ER differs from AHP in tf@lowing ways.

1.

In the ER framework, alternatives are not in therdnichical structure, while in
AHP all alternatives consist of the bottom levetlod hierarchy.

ER approach uses a belief decision matrix to med®MADA problem. Each

element of the matrix is a distributed assessmreifvrims of the belief structure.
In a conventional decision matrix, each of its edeiris a single number. In AHP,
the decision matrix becomes a pairwise comparisatrixwith each element
describing the relative importance of an attribateer another attribute or the
relative preference of an alternative over ano#fernative.

ER uses the Evidential Reasoning approach to agtpethe distributed
assessments of the lower level attributes to highel attributes progressively.

AHP and many other methods based on the additivaeefdility function
approach that requires the attributes of a MCDMbjenm to satisfy the additive
preferential independence condition. Such a candilimits the scale of MCDM
problems those methods can handle. ER approach woesequire such a
condition and can handle large scale MADM problefifsere is no limit on the
number of attributes in the IDS hierarchy or on thenber of alternatives to be
assessed. For example, IDS has been used for dorglwrganisational self-
assessment, which includes 3 levels of criteriar&lare 9 criteria in level 1, 32 in
level 2, and 210 in level 3. IDS can handle it gasith a 256 MB RAM PC. It
would be a daunting task for AHP.

IDS can assess newly added alternatives indepdgpdBetause IDS calculates a
ranking score for an alternative independently, nvheew alternatives are

presented to IDS, IDS does not need to re-evaltlsepreviously assessed
alternatives. AHP, on the other hand, is based arwjse comparisons. When
new alternatives are presented to AHP, the assessndone on the old

alternatives have to be abandoned. A new assesgmm@dure has to be started
taking into account all the old and newly addedralitives.

IDS produces consistent rankings after new alteresitare added into the

assessment procedure. It is known that the useHéf Aay lead to problems like

rank reversal, that is, the introduction of newemlatives for assessment may
cause the unexpected and irrational change of #mkings of the current

alternatives.

In addition to generate a score for each altereati?S produces a distributed
assessment. The distributed assessment gives timodemaker an idea of the
diversity of the performance of an alternative.

IDS can handle mixed information with uncertaintieshe same ER framework.
The mixed information includes deterministic, ramjajualitative and incomplete
or missing data for some attributes.

IDS also uses the pairwise comparison method abite weighting elicitation
methods.
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