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The first interactive MCDM software
in the Internet

* Web-HIPRE = Hlerarchical PREference analysis in
the World Wide Web

* Successor of the the decision support software HIPRE
3+

» Unlimited global access

* Opens up a new dimension in decision support
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Web-HIPRE on the DSS-map
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Global Platform for Individual and Group
Decision Support

« Computer-Supported Collaborative Decision Making
* Physical distance 1s no longer a barrier

e Internet provides an easy way to communicate and
share information

* Individual models can be processed synchronously or
asynchronously

 Group results easy to combine
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Web-HIPRE as a Java-applet

* Platform independent - works 1n different computer
environments

 No 1nstallations on local computers - just a
Java-enabled browser needed (e.g. Netscape 3.01,
Internet Explorer 3.0)

» Updated version always available
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b4 Netscape - [wWeb-HIPRE] M= E3
File Edt View Go Bookmarks Options Directory ‘Window Help

O I & | (2 | & | ®| @
Back Forwerd Home Reload | Imeges Open Print Find Stop

Starting Window @] Goto:[nitp:/ 7w hipre. hut fi _'J

i Netscape - [Web-HIPRE] =] B3

Start Web-HIPRE |

In order to work properly, this window
must be open during the use of

Web-HIPRE, Glebal Decision Supper?

Version 1.0 (1998)

Web-HIPRE 15 a web-version of the HIPRE 3+ software for decision analytic problem
structuring, multicriteria evaluation and prioritization. Help for more information.

You can create a private working directory by registering as a Web-HIPRE user.
Web-HIPRE is a Java-applet, so ifthere doesn't appear a new window containing the "Start
Web-HIPRE"-button within a few seconds, you probably don't have a java-enabled browser

or you haven't selected "Enable Java" in the network preferences of your browser.

Bring Web-HIPRE to Front l

Design: Raimo P. Hamlainen
Programming: Tyni Iustajoki

Systems Analysis Laboratory
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Web-HIPRE Main Window

f&3 Web-HIPRE - cellular.jmd IS [=] B3
File Model Priorities Analpsis WWwWw-Links Window Help
Goal Criteria 1 Criteria 2 Criteria 3 Alternatives
TECHNICAL USABILITY .
DESIGN \ FEATURES
3| Ericsson GF768
SELECT PRICE
CELLULAR Y Motorola 8700
PHONE PERFORMANC TALK TIME | _|
\ STANDBY ',‘:':'Il M Nokia 6110
WEIGHT
SIZE < LENGTH

DIMENSIONS

WIDTH

HEIGHT

|

=8| |Unsigned Java Applet Window
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« Completely
mouse-driven
structuring of
the value tree

 This example:
Selecting a
cellular phone




WWW-links in Web-HIPRE

* Each element can be linked to a web-page

 Links can contain additional WW W-links, graphics,
sound or video

 This can increase the quality of decision support
dramatically

* On-line help also implemented by WW W-links

.ystems T — "

Analysis Laboratory
Helsinki University of Technology 8



sy Netscape - [Selecting a Cellular Phone]

File Edit View Go Bookmarks Options Directory Window Help

= 10] %]

o

Back

o | & & | ¥ | 22
Forward Home Reload Imeges Open

=

Print

]

Find

Stop

l

b IP E 1 . k Location: Ihttp: £ fvoww. hipre. hut.fi/ ~jmustajo/cellular. html#Phone

can refer to any
web-pages

File Model Prioities Analysis ‘WWwW-Links Window Help

nnA fphl
[23 Web-HIPRE - cellular.jmd = 3

Selecting a Cellular Phone

In this Web-HIPRE example we are comparing cellular phones. The decision maker (DM) 15 Is. Minna
Westerlund from the Systems Analysis Laboratory. She has already shortlisted three possibe phones, which
we have included in the evaluation. These three alternatives are: Ericsson GF768, Iotorola 8700 and

Nokia 6110. If you want to compare some other phones or use some other criteria, you can modify the
model to match your personal views. Technical information about other phones can be found for example at
the following web-sites: Matkawesti 2/1998 (in Finnish) and Telephone Comparison.

s mentioned above.

| Goal I Criteria 1 I Criteria 2 I Criteria 3 |Altemalives

TECHNICAL

B

b Motorola 8700
!

[Prone | PERFORMANC

i Nokia 6110

DIMENSIONS

I [

-

== Current Element: CELLULAR === Weighting Method: Pairwise ***
xf=8)| |Unsigned Java Applet Window

b three alternatives from left to right:
Motoroia, Nokia and Ericsson.

This model reflects Minnas personal opinions. You can do your own evaluation by clearing her weightings
acing them with your own views. The technical information used here is obtained from the

Minna seleciing a phone.

=8| |Netscape

g
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\ix Netscape - [Nokia 6110] =] B3
File Edit View Go Bookmarks Options Directory Window Help

e w | @ w5 G4 o|
Back Forward Home Reload Iages Open Print Find Stop

Web N HIP RE 1 inks Netsite: |http:a’/www. nokia.com/products/phones/phone_B110.html _'_I
can refer to any | =
Web—p a ges ' Leading Manufacturer

ef Mebfile Phenes

[&3 Web-HIPRE - cellular.imd
File Model Prioities Analysis ‘WwW-Links Window Help
Iﬁoal Il:litelial lEriteliaZ IClilelia3 IAIlemalives The PerfeCt PaCKage
TECHNICAL USABILITY
® Small and light: weighs 137 g
® Stands by up to 450 hours
® Personal assistant functions
® Built-in infrared link
PERFORMANC
" />§ The New Nokia '
: 6100 GSM Phone
’ Launch! J
DIMENSIONS
A
=== Current Element: Nokia 6110 ===
xl=g)| |Unsigned Java Applet Window
] =l
F}~3| |Netscape | i
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On-line help

[} Web-HIPRE - cellular.jmd
File Model Priorities Analysis WWW-Links Window

vy Netscape - [Web-HIPRE Help]
File Edit View Go Bookmarks Options Directory Window Help

e [ | Q| W28 | @ o|
Back Forward Home Reload Irages Open Print Find Stop

@ Location:Ihttp:a’.o"www.hipre.hut.fiMebHipre/’Help.html
What's New? | What's Cool? | Destinations | Met Search | People I Software |

B2} N\

Introduction

Creating a Model

File Operations
Priorities -dialog

I Goal I Criteria 1

Ratings -dialog

I Alternatives I

About Web-HIPRE...
USABILITY

L R Analysing Results

[seLeCT

e M- R

Web-HIPRE Links

m ack to Web-HIPRE Home Page

DIMENSIONS

Systems Analysis Laboratory

Helsinlt University of Technology

e

x| |Unsigned Java Applet Window
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Weighting Methods supported by Web-HIPRE

 Direct weighting, SMART, SWING
* SMARTER - rank based

» Pairwise Comparisons (AHP)

* Value Functions

* Any combinations of these

.ystems T — "

Analysis Laboratory
Helsinki University of Technology 1 2



Direct Weighting

k=3 Priorities - STYLE

Direct | ciiaRT | swinG | SMARTER | Paiwise | Valuemn |

[~ Normalize weights in analysis:

Nokia 6110 0.785

Motorola 8700 |0-105

Ericsson GF768 |0-935

Import Pairwise | Import ¥aluefn I

Normalize Now

0K |

/8| |Unsigned Java Applet Window

Cancel I

Note: Weights in
this example are her
personal opinions
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SWING,SMART and SMARTER Methods

RE3 Priorities - DIMENSIONS I =] S |

Direct | SMART SWING | SMARTER | Pairwise | Valusi |

1. Assign 100 points to the most important attribute (Rank = 1) ° SM ARTER uses

2. Give points [<100] to reflect the importance of the attribute relative

to the most important attribute ranklngs Only
[V Show Ranks Rank Points Weight

LENGTH 1 100 0385 | | |
WIDTH 2 80 0.308 | 1 |
[ Priorities - PERFORMANCE M= B3
HEIGHE 3 i . 308 I I I Direct SMART | SWING | SMARTER | Pairwise | Value |
1. Assign 10 points to the least important attribute (Rank = 2)
2. Give points [>10) to reflect the import of the attrib
to the least important attribute
[V Show Ranks Rank Points Weight
STANDBY II] |15 os00 [T ]
TALK TIME |10 os00 [T ]
Clear All | Original Order | Order by Rank
Clear All | Original Order ] Order by Rank
0K I Cancel |
_x=3| | Unsigned Java Applet Window
xf=a)| [Unsigned Java Applet Window
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Pairwise Comparison - AHP

k&3 Priorities - CELLULAR

Direct | SMART | SWING | SMARTER Pairwise | oer |

How many times more important?

P[] S |

. " P e  Continuous scale 1-9

IS =l J 2| [PeRrFoRMARCE =1 | | o Nlymerical, verbal or
9
Next Comparison I Islightly preferred ~| Clear All | graphl C al appro aCh
A B C D CM: 0.096

A SIZE 1.0/05(3.0 1.0 SIZE 0.227 || |
B PERFORMA | 2.0 1.0 5.0 3.0 PERFORMAN 0.486 | | |
C PRICE 0.33 0.2 1.0 0.33 PRICE 0.080 || |
D DESIGN 1.0 0.33 3.0 1.0 DESIGN 0.207 | | |

0K |

] ] Unsigned Java Applet Window

Cancel |
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Value Function

R Priorities - TALK TIME

_o[x]|
Directl :ELr).ﬁ.u.F.'TI :Ez‘u.."'l.l'lr-h.ial SWARTER | Pairwise Valuefn | d RatingS Of
* Exponential Flip Yertical X |240 Min. |60 altematlves Shown
" Piecewise Linear Linearize y [0.500 Max. |600

1.0

e Any shape of the
value function allowed
Ericsson G 180 0.359
0.5 "/ i

/|-| Nokia 6110 300 0.620

Hide Alternatives \\
0.0 0.5
60 600 min

0K | Cancel | . \\

1000 3000
] } Unsigned Java Applet Window
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Combined Use of Weighting Methods

[ Web-HIPRE - cellular.jmd _[O] x]
File Model Priorities Analysis WWwhW-Links Window Help

Goal Criteria 1 Criteria 2 Criteria 3 Alternatives

USABILITY

FEATURES

|

TECHNICAL
DESIGN .<
STYLE

PRICE

Ericsson GF768

SELECT

/

3 Motorola 8700

o

CELLULAR |,

WA

¥

PHONE PERFORMA

)

e

Tw

e

\ TALK TIME | ¥
R'A '_

STANDBY |,

WEIGHT
SIZE .<
DIMENSION

a4 Nokia 6110

A g
rily
!
v
g =
F =
o | »

/=8| |Unsigned Java &pplet Window
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 Combinations of
methods allowed

 Each element can
store all methods

e Selections shown
by indicators
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Composite Priorities

@Analysis

Composite Priorities | sensitivity Analysis |

Goal Segments Bars
[0 cELLULAR ~| ~| |4 Aematives ~|
0.8

P[] B |

0.6

0.4

0.2

=

MNokia 6110 Motorola 8700

Ericsson GF768

M SIZE

O PRICE

B PERFORMAN
CODESIGN

[~ Show Values

OK |

x| { Unsigned Java Applet Window
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 Bar graphs or
numerical values

 Bars divided by the
contribution of each
criterion

18



Sensitivitity Analysis

@Analysis

Composite Priorities  Sensitivity Analysis |

Criteria

1 SIZE

1 PRICE

1 PERFORMAR

1 DESIGN 0.7%

" —Eicsson GF 0.641

~—MNokia 6110 0.641
~—~Motorola 87 0.314

2 DIMENSION' ™|

2 TECHNICAL /
2 WEIGHT >_

Subcriterna 0.5

DESIGN 0.25

1.00

x/~3| } Unsigned Java Applet Window
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* Total weights of
alternatives shown
with respect to the
weight of the criterion
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Group Decision Support

k=3 Web-HIPRE - cellgrp.jmd

File Model Priorties Analpsis WwhW-Links Window Group Help

=100 ]

Goal Critena 1

Cntena 2

Alternatives

Parents

CELLULAR

Chidren

Nokia 6110

Erncsson GF768

Motorola 8700

|

=8| Unsigned Java Applet ‘Window

[& Priorities - CELLULAR

Direct | SMART SWING | sMARTER | Pairwise | Valuei | Group |

1. Assign 100 points to the most important attribute (Rank = 1)

2. Give points (<100) to reflect the i t. of the
to the most important attribute

[V Show Ranks Rank Points ‘Weight

» Group model 1s the
weighted sum of
individual decision
makers’ composite
priorities for the
alternatives

Parents (o] [0 oer [ |
Chidren [2] [ o33 [ ]
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Defining Group Members

R Y - <1 - [ndividual value trees
Direct| E:MAF.!TI SWING | :5:.'1.‘1,»"«'4F5TEFY| Pairwisel Valuefn Group l

can be different

Username: [carol

« Composite priorities of

Filename: |cellular Refresh
each group member
Nokia 6110 0.728
Motorola 8700  0.381 - obtained from their
Ericsson GF768  0.494 fi individual models

- shown 1n the
definition phase

[~ MNormalize weights in analysis

0K | Cancel |

] I Unsighed Java Applet Window

.ystems T — "

Analysis Laboratory
Helsinki University of Technology 2 1




Aggregate Group Priorities

I [=] B3

@ Analysis
Composite Priorities | sensitivity Analysis |
Goal Segments Bars
[0 CELLULAR ~| ¥| |3 Alternatives ~|
0:6 M Alice
05 CBob
M Carol
0.4 ODavid

0.3 T i
0.1 T =
0

MNokia 6110 Ericsson GF768

Motorola 8700

[~ Show Values

OK I

x5 | Unsigned Java Applet Window
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 Contribution of each
group member
indicated by segments
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Sensitivity analysis

@Analysis Hi=] E3
Composte Priorities Sensitivity Analysis | * Changes 1n the relative
Criteria importance of decision
0.8 -
P e makers can be analyzed
1 Chidren ~—Ericsson GF 0.356
§f;:§g° i —Motorola 87 0.356

2 Carol
2 David \

Subcriteria 0.4
Chidren

0.2

0

0.00 | ™ 1.00

0.67 (0.70)

OK I

x5 | Unsigned Java Applet Window
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Web-HIPRE Architecture

e * Browser loads
| Server Computer | Web-HIPRE -applet,
| Web-HIPRE | = which operates 1n the
' | -=% | memory of the local
| Applet : e
computer
I File Operation t Model Fil I /_‘\
: Request OTE TR I Il_ - *» Nothing remains on the
. |
: File Server Local Computers loca.l computer after
I Application \ closing Web-HIPRE
| | “web-niver .
| Save File l T [ ond File | B Models are saved on
| : e the server computer and
| > Hard I — —— operated via file server
| :
| u Drive : AR ° Web-HIPRE can also
il | ~ be installed locally
.ystems
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Model Handling in Web-HIPRE

 Models can be saved on the Web-HIPRE server

* to a public directory
* to your own password protected directory

* On the Internet use models cannot be saved on user’s
local machine due to Java security reasons

A local server can be 1nstalled to save models locally
« HIPRE 3+ models can be imported
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L.ocal use of Web-HIPRE

 Web-HIPRE can be 1nstalled on a local computer

 The file server 1s on the user’s computer
— Models are saved locally

* Locally installed Web-HIPRE can also be used via the
Internet or via Local Area Network (LAN)

 Organizations can install Web-HIPRE on their
Intranet
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Real Life Use of Web-HIPRE

* Value prioritizations related to the regulation
policy for Lake Paijanne

 Decision analysis interviews of stakeholders

* Open for public prioritizations
T e

FISHING |

-

TOURISM |
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Web-Page for the Lake Pajjanne Case

3 Multiple Criteria Decision Analysis in Water Resources Planning - Netscape

File Edit Yiew Go Communicator Help

4 & A N e £ s B m

Back Fomard Feload Home Seach Guide Print  Secuity  Stop

"u§ " Bookmarks & Locatior: [ritp://lsing i fi7 =]
4 r
.ystems \? ,‘ 3 5 NESHL FNY IROAMENTESSTATAT T
Analysic Laboratory ACGADEMY OF FINLAND o : 50
Systerns Analysis Laboratory Helsinki University of Technology Academy of Finland Finnish Environment Institute

Work in Progress

Suomeksi

Lake Piijinne project These web-pages contain material and results related to a research project lead by professor Raimo F. Hamalainen on
= the use of modem decision analytical and multicriteria optimization methods in the development of a new regulation
policy for the Paijanne-Kymijoki lake-river system. An essential goal is to develop user friendly methods for the direct
s inﬁer@ptive participation of stakeholders in the decision r_naking process. In the dec@sion analysis interviews
priotitizations are done by the web-HIPRE Global Decision Support System and with other new tools, These web-pages
are used as a suppart platform for these prioritizations.

Regulation policies The projectis partially funded by the Restore 2000 program of the Acadermy of Finland and it is closely connected to the
main Paijanne-Kymijoki development project co-ordinated by Mr. Mika Marttunen from the Finnish Environment Institute.

Lmpacts

Presentations of research resul

&l |Document: Done

http://leino.hut.fi
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The WWW-address of Web-HIPRE:

http://www.hipre.hut.fi

Model for cellular phone example: cellular.ymd

Site will be open free of charge for academic use.

Please, let us know your experiences:
raimo(@hut.fi, jyri.mustajoki@hut.f1
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Our DSS tools on the Internet

* Web-HIPRE
http://www.hipre.hut.fi

e Joint Gains
http://www.jointgains.hut.fi

e Opinions-OnLine
http://www.opinion.hut.f1 or

http://www.opinions-online.com
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