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warranty of MultCSync Version 1.0 is expressed or implied.

The software, data, and related materials contained therein are provided “AS 1S,”
without warranty of any kind, either expressed or implied, including, but not
limited to, the implied warranties of merchantability and fithess for a particular
task.

As of July 2004, MultCSync Version 1.0 can be downloaded from:

http://uts.cc.utexas.edu/~consbio/Cons/Labframeset.html
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Chapter 1
Introduction

A standard strategy for biodiversity conservation consists of the selection of
conservation area networks (CANSs): sets of places such as national parks and
reserves at which conservation plans are implemented (Margules and Pressey
2000). CANs are selected so that desired features of biodiversity such as
species, which are generically called “biodiversity surrogates,” are represented in
CANSs up to specified targets, for instance, 10 per cent of the range of a species
(Margules et al. 1988). Additionally, well-designed CANs incorporate design
criteria such as the size of individual areas, their dispersion over the landscape,
and their connectivity. Moreover, CAN selection occurs in the context of many
other social claims on land use besides biodiversity conservation. These include
use for recreation (including wilderness preservation [Callicott and Nelson 1998;
Sarkar 1999]), habitat transformation for agricultural or industrial development,
biological and industrial resource extraction, etc. CANs are typically initially
selected as economically as possible, that is, by representing biodiversity
surrogates up to their targets in the smallest possible total area (Sarkar et al.
2004). A central task of systematic conservation planning is to find a CAN that
not only economically represents surrogates but: (i) incorporates the other design
criteria; and (ii) also performs as optimally as possible with respect to the social
claims on land use.

In what follows, each CAN that satisfies the biodiversity representation targets
will be regarded as a “feasible alternative” or, in short, an “alternative.” Given a
set of feasible alternatives, besides the design criteria, the various competing
social claims on land use can also be modeled as criteria each of which assigns
at least an ordinal rank, and preferably a quantitative value, to every such
alternative. These criteria are often incompatible in the sense that they cannot all
be fully optimized simultaneously. For instance, preserving land for its wilderness
value is incompatible with converting it for agricultural use. Selecting the “best
available” alternative involves computing “trade-offs” between all the design and
social criteria.

A wide variety of techniques exist for such computations ranging from heuristic
multi-dimensional optimization algorithms (Dyer et al. 1992) to the well-
developed multi-attribute value theory (MAVT) and multi-attribute utility theory
(MAUT) (Keeney and Raiffa 1993; Dyer 2004). The MultCSync software package
implements several of these techniques for use in conjunction with place
prioritization  software packages that ensure biodiversity surrogate
representation. These packages include ResNet (Kelley et al. 2002; Sarkar et al.
2002), C-Plan (Pressey 1999), and Marxan (Ball and Possingham 2000). Each of
these packages implements a different set of algorithms for selecting a CAN that
satisfies all biodiversity representation surrogates (and is thus a feasible
alternative).



MultCSync begins by computing the subset of “non-dominated” alternatives in
the set of feasible alternatives. An alternative, o i dominates another alternative,

aj, if aj is better than «; by at least one criterion, and no worse than a; by any

of the criteria. An alternative is “non-dominated” if no other alternative dominates
it. Non-dominated alternatives are thus straightforwardly preferable to the
dominated ones: there is no criterion by which any dominated alternative is better
than any non-dominated alternative. If the number of non-dominated alternatives
is small, the non-dominated set can be presented to political decision makers
who can then select between them on the basis of considerations beyond those
that have been modeled. MultCSync implements a computationally efficient
(polynomial-time) algorithm (developed in Sarkar and Garson [2004]) for
computing the non-dominated set.

However, typically, the cardinality of the non-dominated set increases rapidly with
the number of criteria (Sarkar and Garson 2004). In such a circumstance, the
non-dominated set may be intractably large for use by decision-makers. It then
becomes imperative to refine the non-dominated set, that is, produce a ranking
among the non-dominated alternatives, so that some of them can be eliminated.
This requires establishing preferences between the criteria and compounding this
additional information with the rankings of the alternatives according to the
criteria.

MultCSync provides three options for such refinement: (i) it allows the less
important criteria to be dropped sequentially, leading to either (a) a new revised
non-dominated set or (b) the elimination of some alternatives from the existing
non-dominated set; (ii) it allows the use of the Analytic Hierarchy Process (AHP)
(Saaty 1980) to produce a ranking of all the non-dominated alternatives; and (iii)
it provides a modification of the AHP which brings it in accordance with standard
multi-attribute value theory (MAVT) (Kamenetzky 1982; Belton 1986; Dyer 1990;
Salo and Hamalainen 1997). The AHP has routinely been used in the context of
CAN design and selection, though without first excluding dominated members of
the feasible alternatives set (Anselin et al. 1989; Mendoza and Sprouse 1989;
Kangas 1993; Peterson et al., 1994; Li et al. 1999; Mendoza and Prabhu 2000;
Diaz-Balteiro and Romero 2001; Pesonen 2001; Reynolds 2001; Schmoldt and
Peterson 2001; Clevenger et al. 2002; Villa et al. 2002; Ananda and Herath
2003). The two versions of the AHP that are implemented in MultCSync, the
“relative” version and the “absolute” version, differ in the way in which the
alternatives are ranked.

Under the relative version of the AHP, the priorities assigned to solutions are
normalized such that the sum of the priorities for all solutions is equal to one, as
specified by Saaty (1980) in his initial version of the AHP. However, this
normalization process can have the counterintuitive result that the addition of a
non-optimal alternative to a set can engender a rank reversal of the original set of
alternatives.



The absolute version of the AHP avoids the possibility of rank reversal by using
the maximum and minimum values of solutions relative to each criterion to
normalize the priorities assigned to solutions, thus removing from the
normalization process a dependency on the number of solutions under
evaluation (Dyer 1990). This version of the AHP is consistent with multi-attribute
value theory (MAVT). Additionally, regardless of which version of the AHP is
used, once the user’s preferences with respect to the relative importance of the
different criteria are elicited, four different methods are applied to impose a
unigue ranking on the criteria (Saaty 1980), and the method that maximizes the
consistency of the user’'s preferences (or that minimizes the consistency ratio)
will then be used to rank the alternatives.

The initial explicit combination of the non-dominated set and methods (i) and (iii)
make MultCSync unique among software packages for multi-criteria decision
making. (For a review, see Belton and Stewart [2002].)



Chapter 2
The Main Program

MultCSync Version 1.0 consists of a single executable file (MultCSync.exe) and
can be downloaded anywhere onto the user’s hard drive. Additionally, the user
has the option of using Gnuplot, a free software package for the graphical display
of output, in conjunction with MultCSync. The windows version of Gnuplot can be
downloaded from: http://www.ncftpd.com/download/.

The MultCSync interface is composed of a main interface (Figure 2.1), as well as
a number of auxiliary screens.

E¥ MultcSync x|

File Edit Input MDS Cukput Files  AHP Qukput Files  Project  Execut

Help

Froject Files to Screen: OFF
Froject Plotz to Screen: OFF
Refine Output File: OFF
Revize Input File: OFF

AHF Criteria: OFF

SHF Alternatives: OFF

s Feasible solutions

+ Mon-Dominated
Solutions

Figure 2.1. The main interface.



There are eight menu options and a progress window in the upper-left hand
corner of the interface that informs the user about which options are currently
activated (See Figure 2.1). (Upon execution, none of these options are activated;
hence they are all labeled “OFF”.) However, instead of explaining the function of
each menu item in turn, this manual will describe six different procedures for
analyzing and representing a given data set. (See Appendix 1 for a summary of
the function associated with each menu item.)

2.1. Finding the Set of Non-Dominated Solutions.

Given an NDS input file that contains the value for each alternative on each
criterion, the following four steps can be performed to produce the NDS output
file, which contains the non-dominated solutions. (See Chapter 3 for input and
output file format.)

1. Under the “Input” menu heading, click “Input to NDS” (see Figure 2.2).

£ Multcsync x|

File Edit | Input WDS Oukput Files  AHP Oukput Files  Project  Execute  Help

Impuk ko NDS
Inpuk ko AHP
Log File

Figure 2.2. The input menu heading.

Enter MultCSync Input File

x|
_ Caredl |

E rter mumber of alkernatives: 0 Cancel

E nter number af criteria: 0

Enter input filename, or prezz ‘Browse' to zearch:
E nzure there are no spaces in the input path or filenarme.

Browse |

To create a new file, press the 'Edit’ option an the menu.
Then return to this window to enter its specifications.

Figure 2.3. The NDS input file dialog box.



This opens the dialog box shown in Figure 2.3. Enter the number of alternatives
(number of rows), the number of criteria (number of columns — 1), and the
filepath for the NDS input file (or click “Browse” to search for the input file). Click
“OK” after entering these values.

2. Under the “Input” menu heading, click “Log File” (see Figure 2.2.) This opens
the dialog box shown in Figure 2.4. Enter the name of the log file into which
information about the user settings will be written.

Input Filename

Erter the name of the log file, or press Browse' to zearch;

Enzure there are no zpaces in the input path or file name.

Browse

Cancel

UK

Figure 2.4. The log file dialog box.

3. Under the “NDS Output Files” menu heading, click “Basic Output” (see Figure
2.5). This opens the dialog box shown in Figure 2.6. Enter the filepath for the
NDS output file (or click “Browse” to search for the output file). Ignore the box
labeled “Enter total number of plots that should be produced”. Click “OK” after
entering the filepath.

£ MultCsync x|
File Edit Input | NDS Qukput Files  AHP Oukput Files  Project  Execute  Help
Basic Cutput
Refine Non-dominated Set

R evise Mon-dominated Set

Figure 2.5. The NDS output files menu heading.



Enter Output Information

E.

Enter autput filename, or press 'Browse' to search:

; . Cancel
Enzure there are no zpaces in the output path or file name.

L

I Browse

|Enter total number of plotz that should be produced: 1]

Figure 2.6. The NDS output file dialog box.

4. Under the “Execute” menu item, click “Execute NDS” (See Figure 2.7). After
calculating the non-dominated solutions, the program will alert the user to the
location of the NDS output file into which the solutions have been written.

B MultCaync

File Edit Input MDS Oubput Files  AHP Oukput Files  Project | Execute  Help

Figure 2.7. The execute menu heading.

2.2. Refining the Set of Non-Dominated Solutions.

It may be that the list of non-dominated solutions contained in the NDS output
file is too large for a given purpose and hence must be refined. By “refining” an
output file, what is meant is that a criterion, or set of criteria, is excluded from
consideration, and only the set of alternatives that are non-dominated along the
remainder of the criteria are retained. Therefore, in order to refine a set of non-
dominated solutions, an NDS output file must have already been produced by
carrying out the procedure described in Section 2.1.

Given an NDS output file, the following three steps can be performed to produce
a refined NDS output file:

1. Carry out the procedure described in Section 2.1.

2. Under the “NDS Output Files” menu heading, click on “Refine Non-dominated
Set” (see Figure 2.5). This opens the dialog box shown in Figure 2.8.
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Modify Dutpuk

Refine Mon-Dlominated Set
Cancel

Dirop Criteria; ||:| II:I IEI IEI

[ Diop Additional Criteria®

Enter the name aof the new output file:

Browze |

Figure 2.8. The refined NDS output file dialog box.

Beginning with the first of the five boxes next to “Drop Criteria”, enter the number
of the criterion to be excluded from consideration. If there are more than five
such criteria, then check the box labeled “Drop Additional Criteria?”. Enter the
name of the output file for the refined NDS output file. Upon clicking “OK”, the
progress window in the upper-left hand corner of the interface will reflect the
updated settings; Figure 2.9 shows that the “Refine Output File” setting is “ON”.

Project Files to Screen: OFF
Froject Plotz to Screen: OFF
R efine Output File: OR
Revize Input File: OFF

AHP Critena: OFF

BHP Alternatives: OFF

Figure 2.9. The updated progress window.
3. Under the “Execute” menu heading, click “Execute NDS” (see Figure 2.7).

After refining the set of non-dominated solutions the program will alert the user to
the location of the refined NDS output file into which the solutions have been

written.

2.3. Revising the Set of Non-Dominated Solutions.
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Instead of refining the set of non-dominated solutions once they have been
created, one can exclude certain criteria from consideration before the non-
dominated solutions have been calculated. By “revising” an input file, what is
meant is that a criterion from the input file, or set of criteria, is excluded from
consideration and the set of alternatives that are non-dominated across the
remainder of the criteria are found. Therefore, unlike the procedure for refining
the set of non-dominated solutions, the procedure for revising the set does not
presuppose that an NDS output file has been produced.

Given an NDS input file, the following four steps can be performed to produce a
revised NDS output file:

1. Under the “Input” menu heading, click “Input to NDS” (see Figure 2.2). This
opens the dialog box shown in Figure 2.3. Enter the number of alternatives
(number of rows), the number of criteria (number of columns — 1), and the
filepath for the NDS input file (or click “Browse” to search for the input file). Click
“OK” after entering these values.

2. Under the “Input” menu heading, click “Log File” (see Figure 2.2.) This opens
the dialog box shown in Figure 2.4. Enter the name of the log file into which
information about the user settings will be written.

3. Under the “NDS Output Files” menu heading, click on “Revise Non-dominated
Set” (see Figure 2.5). This opens the dialog box shown in Figure 2.10. Notice
that this dialog box is similar to that used to produce a refined output file (as in
Figure 2.8); the only difference is the text. Beginning with the first of the five
boxes next to “Drop Criteria”, enter the number of the criterion to be excluded
from consideration. If there are more than five such criteria, then check the box
labeled “Drop Additional Criteria?”. Enter the name of the output file for the
revised NDS output file.

4. Under the “Execute” menu heading, click “Execute NDS” (see Figure 2.7).
After revising the set of non-dominated solutions the program will alert the user to
the location of the revised NDS output file into which the solutions have been
written.

12



Modify Output

Revize Hon-Dominated 5 et

X
Cancel |
Dirop Criteria; ||:| IIJ II:I IEI IEI

[T Diop Additional Criteria?

Enter the name of the new autput file:

Browse |

Figure 2.10. The revised NDS output file dialog box.

2.4. Projecting Output to the Screen.

There are two ways in which the set of nhon-dominated solutions can be projected
to the screen. The first is that, after the non-dominated solutions are found, the
NDS output file is automatically opened to the screen. Alternatively, if the user
has installed Gnuplot (see page 7 on downloading instructions), the solutions can
be automatically projected on a two-dimensional graph.

2.4.1 Automatically Opening Output Files to the Screen.
In order to automatically open the NDS output file, the refined NDS output file,
or the revised NDS output file to the screen, the following two steps can be

performed:

1. Under the “Project” menu heading, click “Project to screen” (see Figure 2.11).
This opens a sub-menu. Under the sub-menu, click “Files”.

B MultCsync
File Edit Input MDS Output Files  AHP Outpuk Files | Projeck  Execute  Help
FiojE = Ploks

Figure 2.11. The project menu heading.
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2. Create an NDS output file (Section 2.1), a refined NDS output file (Section
2.2), or arevised NDS output file (Section 2.3). The file will automatically open
to the screen once it is created.

2.4.2 Projecting the Output File to a Two-Dimensional Graph.

As the number of criteria in the NDS output file may be greater than two, the
user must specify which of the two criteria should be projected to Gnuplot, and
how many different two-dimensional plots should be created. This can be done
by performing the following 5 steps. Gnuplot must be installed on the computer.
(See page 7 on downloading instructions.)

1. Under the “File” menu heading, click “Locate Gnuplot” (see Figure 2.12). This
opens a dialog box that takes the pathname of Gnuplot. (The name of the
Gnuplot executable is typically “wgnuplot.exe”).

Figure 2.12. The file menu heading.

2. Under the “NDS Output Files” menu heading, click on “Basic Output” (see
Figure 2.5). This opens the dialog box shown in Figure 2.6. After entering the
name of the NDS output file, enter the number of plots that should be produced
in the box labeled “Enter total number of plots that should be produced”. This
opens the dialog box shown in Figure 2.13.

The program will automatically generate names for each plot file that will be
produced. For example, if the name of the NDS output file is
“C:\\MultSync_Output.txt”, and the user wants three different two-dimensional
plots to be created, then the dialog box will create names for the three files, e.qg.,
“C:\\MultSync_Output_plot_1.txt". For each plot file, enter the two criteria that
should be plotted in that file. An example is given in Figure 2.13.

14



Enter Plot Information

Cancel

x|
o]
_ Carcel |

|Enter names of platz, and the bwo criteria to plat for each file

|F'I|:|t hiarme F< [Y

IE: SAultCS wne_Output_plob_1 k=t |1 |2
IE: SAultCS wne_Output_plob_ 2 bxt IE |3
IE: SAURCS pne_ Output_plat 3t |1 IC{
| o °

| B L

Figure 2.13. Plot information dialog box with example input.

3. Under the “Input” menu heading, click “Log File” (see Figure 2.2.) This opens
the dialog box shown in Figure 2.4. Enter the name of the log file into which
information about the user settings will be written.

4. Under the “Project” menu heading, click “Project to screen” (see Figure 2.11).
This opens a sub-menu. Under the sub-menu, click “Plots”.

5. Under the “Execute” menu heading, click “Execute NDS” (see Figure 2.7).
Each plot will be associated with two different plot files. One of these files will
contain only the non-dominated solutions. This file will have a “nds.txt” suffix. The
second file will contain all of the initial alternatives. This file will have a “all.txt”
suffix. When each plot file has been created, then, assuming that Gnuplot can
be opened, a set of Gnuplot windows will appear on the screen. (One window will
be opened for each pair of plot files.) Figure 2.14 gives an example of a two-
dimensional plot created by Gnuplot, in which criterion 1 and criterion 3 are
plotted as specified by the example input shown in Figure 2.13. In this example,
all of the feasible solutions are depicted as red crosses; the non-dominated
solutions as black diamonds.

15
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Figure 2.14. Example of two-dimensional plot created by Gnuplot.

2.5. Ranking the Set of Criteria.

In order to rank all of the non-dominated alternatives (the ranking of which will be
contained in the alternatives output file), the user must first rank the criteria
themselves in order of importance (the ranking of which will be contained in the
criteria output file). In order to produce such a ranking, the user must provide
MultCSync with information about his or her preferences regarding the criteria.
This information will be stored in the AHP preference file. This file may be
automatically created by MultCSync, or the user may supply it. This section will
explain how to use MultCSync to create the AHP preference file and how to use
that file to create the criteria output file. The next section (Section 2.6) will
explain how to create the alternatives output file. The following 5 steps can be
used to produce the AHP preference file and the criteria output file. (See
Chapter 3 for input and output file format.) Note that there must be at least 3
criteria, and no more than 15 criteria.

1. Under the “Input” menu heading, click “Log File” (see Figure 2.2). This opens

the dialog box shown in Figure 2.4. Enter the filepath for the log file (or click
“Browse” to search for the log file). Click “OK” after entering the filepath.
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2. Under the “Input” menu heading, click “Input to AHP” (see Figure 2.2). This
opens the dialog box shown in Figure 2.15.

Enter AHP Input Files x|

To create a new file, prezs the 'Edit’ option an the menu,

T hen returd to thiz window to enter itz specifications. |

Cancel

— Enter Input for Criteria

Enter number of criteria: IEI

Enter Input File containing preference matnix, or prezss Browse' to search;
Ensure there are no spaces in the input path or filename.

Browse |

[ Manual Painwize Assignment

— Enter Input for Alternatives

Enter nurmber af zalubions in fle: IEI

Enter Input File containing zolutions, or press ‘Browse' to search:
Enzure there are no spaces in the input path or filename.

Browze |

¥ Use absolute measurements?

Figure 2.15. The AHP input file dialog box.

Enter the number of criteria to be ranked. If the process for finding non-
dominated solutions (NDS) has already been executed, then this number will
already be filled in, with the number of criteria set equal to the number of criteria
found in the NDS input file. Enter the name of the AHP preference file to be
created (or click “Browse” to search for a pre-existing AHP preference file).

There are two different ways to construct the AHP preference file. The user can

either use MultCSync to construct the AHP preference file automatically, or the
file can be constructed manually using a text editor. To use MultCSync to

17



construct the AHP preference file automatically, check the “Manual Pairwise
Assignment” box. If this box has been checked, the program will aid the user in
the construction of the matrix of pairwise comparisons used to determine the
relative priorities of the criteria, and this matrix will be stored in the AHP
preference file. (See step 3a below.) If this box has not been checked, the AHP
preference file must be supplied by the user. (See step 3b below.) (It is
recommended that beginning users of MultCSync check the “Manual Pairwise
Assignment” box at this stage in the procedure, in that this option greatly
simplifies the process by which the AHP preference file is constructed.) Ignore
the section of the AHP input dialog box that is entitled “Enter Input for
Alternatives” (a description of this section of the dialog box is presented below in
Section 2.6). Click “OK” after entering these values.

3a. If the “Manual Pairwise Assignment” box has been checked, then after

clicking “OK” in step 2, the Manual Pairwise Comparison dialog box will be
opened. An example involving ten criteria is shown in Figure 2.16.
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Figure 2.16. Example of manual pairwise comparison dialog box involving ten
criteria.

In the “Manual Pairwise Comparison” dialog box, this comparison information is

input as follows. In the top section of the dialog box, the user is questioned
regarding the importance of two criteria (see Figure 2.17 for an example).
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Specify EITHER:

IHu:uw much more imparkant is criterion 1 than criterion 27 IEI

OR:

IHu:uw much more imparkant is criterion 2 than criterion 17 IEI

Figure 2.17. Example of criteria comparison boxes found in the manual pairwise
comparison dialog box.

If criterion i is more important than criterion j, then the degree of importance
should be entered into the box adjacent to the label, “How much more important
is criterion i than criterion j?” If criterion j is more important than criterion i, then
the degree of importance should be entered into the box adjacent to the label,
“How much more important is criterion j than criterion i?” If the two criteria are of
equal importance, then enter a ‘1’ in either the top or bottom box, and click “OK”.

(Typically, the scale of comparison is from 1 through 9. If the criterion i is as
important as criterion j, then this relationship is represented by a 1; if criterion i is
weakly more important than criterion j, then this relationship is represented by a
3; if criterion i is strongly more important than criterion j, then this relationship is
represented by a 5; if criterion i is very strongly more important than criterion j,
then this relationship is represented by a 7; and if criterion i is absolutely more
important than criterion j, then this relationship is represented by a 9. The even
numbers 2, 4, 6, and 8 are used to represent compromises between the above
values.)

If there are n criteria to be weighted, then this procedure will be repeated n(n-1)/2
times. At each iteration, the pairwise matrix display window (shown in Figure
2.18) will be updated to reflect the user’s previous comparisons. If, for example, a
2 had been entered into the top box, then the matrix would updated to the
following state, shown by Figure 2.18. When the last comparison has been
made, the pairwise matrix will be constructed and saved in the AHP preference
file.
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I Pairnwize b atrix Display 'Window

Figure 2.18. Example of updated pairwise matrix display window.

3b. Alternatively, if the “Manual Pairwise Assignment” box is not checked, then
the filepath entered for the AHP preference file will need to correspond to an
existing file. (At any point, the user may open a text editor to create such a file by
going under the “Edit” menu of the main interface and clicking “Open File”.)

4. Under the “AHP Output Files” menu heading, click “Criteria Output File” (see
Figure 2.19). This opens the dialog box shown in Figure 2.20. Enter the filepath
for the criteria output file (or click “Browse” to search for the output file). (See
Chapter 3 for the output file format.) Click “OK” after entering the filepath.

£ Multcsync

File Edit Imput NDS Output Files | AHP Output Files P

[ Lkput Fil

tojeck  Execute  Help
5

alkernatives Oukput File

Figure 2.19. The AHP output files menu heading.
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Enter Outpuk File
]

Enter output filename, or prezz ‘Browse' to zearch: Cancel
Ensure there are no spaces in the output path or file name.

LR

I Browse

Figure 2.20. The output file dialog box.

5. Under the “Execute” menu heading, click “Execute AHP” (See Figure 2.7).
After calculating the relative priorities, the program will alert the user as to the
filepath of the criteria output file, where the priority information is stored.

The priority information will also be printed directed to the screen, as shown in
Figure 2.21.

uitsyne_interfoce S

"j Criteria Ranking:
L

Criterion 1 =10.412599
Criterion 2 = 10,259921
Criterion 3 = 10,327480

Figure 2.21. Example criteria ranking.

2.6. Ranking the Set of Alternatives.

Once the relative priorities of a set of criteria have been determined, this
information can be used to rank the set of alternatives that have been evaluated
on the basis of these criteria. Given an NDS input file and a criteria output file,
the following 4 steps can be used to produce an alternatives output file. (See
Chapter 3 for input and output file format.)

1. Under the “Input” menu heading, click “Log File” (see Figure 2.2). This opens
the dialog box shown in Figure 2.4. Enter the filepath for the log file (or click
“Browse” to search for the log file). Click “OK” after entering the filepath.

2. Under the “Input” menu heading, click “Input to AHP” (see Figure 2.2). This
opens the AHP Input File dialog box shown in Figure 2.15. In the top portion of
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the dialog box, enter the number of criteria in the AHP preference file, and enter
the filepath of the AHP preference file. In the bottom portion of the box, enter
the number of alternatives in the NDS input file, and enter the filepath of the
NDS input file. Note that the number of criteria in the AHP preference file must
be equal to the number of criteria in the NDS input file. Additionally, since the
NDS input file and the NDS output file have the same format, the NDS output
file produced by an earlier run (see Section 2.1) can be used as input to this
procedure.

The box labeled “Use absolute measurements?”, as shown in Figure 2.22,
records whether or not the final ranking of the alternatives will be determined
using the relative or absolute version of the AHP (see Introduction). The default
setting is the absolute version, which avoids the problem of rank reversal. To
change from the absolute to the relative version, click the box to remove the
checkmark. Click “OK” when all of this information has been recorded.

¥ Usze abzolute measurements?

Figure 2.22. Absolute measurement box.

3. Under the “AHP Output Files” menu heading, click “Alternatives Output File”
(see Figure 2.19). This opens the dialog box shown in Figure 2.20. Enter the
filepath for the alternatives output file (or click “Browse” to search for the output
file). Click “OK”.

4. Under the “Execute” menu item, click “Execute AHP” (See Figure 2.7). After
calculating the relative priorities of the solutions, the program will alert the user to
the location of the alternatives output file into which the priorities of the
solutions have been written.
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Chapter 3
Input and Output File Formats

There are two types of input files that are used by MultCSync: the NDS input
file, and the AHP preference file. The AHP preference file can be
automatically produced (see Section 2.5). However, if the user manually creates
the AHP preference file, then it must be created using the format specified
below.

3.1 Input file formats.

The NDS input file must have the following format:

(i) the number of rows must be equal to the number of alternatives that are being
analyzed; and

(ii) the number of columns must be equal to n + 1, where n is the total number of
criteria. Each column must consist of the following data:

Column 1: this is the identification number for the alternative. This must be
an integer;

Column i +1: the value of each alternative for criterion i.

The AHP preference file must have the following format:

(i) the number of rows must be equal to n, and the number of columns must be
equal to n, where n is the total number of criteria. Hence the AHP preference
file represents an n x n matrix; and

(i) for any cell, x;, of the matrix, where i is the row number and j is the column
number, Xx; must contain a number representing the strength of the user’s
preference for i over j. If j is preferred to i, then x; must contain the inverse of the
strength of the user’s preference for j over i.

3.2 Output file formats.
There are 7 types of output file that the program can produce. They are the log
file, the NDS output file, the refined NDS output file, the revised NDS output

file, the criteria output file, the alternatives output file, and the plot file.

The NDS output file, refined NDS output file, and revised NDS output file all
have the same format:
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() the number of rows is equal to the number of non-dominated solutions; and

(i) the number of columns is equal to n + 1, where n is the total number of
criteria. Each column consists of the following data:

Column 1: this is the identification number for the alternative;

Column i +1: the value of each alternative for criterion i.
Since all of these output files have the same format as the NDS input file, the
output for a given run can be used as the input file for a new run.
The criteria output file has the following format:

(i) the first item specifies the method (Method 1, 2, 3, or 4), that produced the
most consistent ranking of criteria (see Introduction on the four methods);

(ii) the second item is a list of each criterion and its associated priority. Thus if
there are n criteria, this item will consist of n rows, each of the following form:

For criterion n: r
where r is the priority of criterion n;

(i) the third item specifies the consistency ratio of the most consistent method,;
and

(iv) the fourth item specifies that, “a consistency ratio of 0.10 or less is

acceptable”.

The alternatives output file has the following format: the number of rows is
equal to the number of alternatives that are prioritized. Each row has the
following form:

Alternative n =r
where r is the ranking of the nth best alternative. (Note that the alternative with

the lowest r is the “optimal” alternative given the criteria ranking.)

There are two different plot files. One contains all of the non-dominated
solutions, and the other contains all alternatives. The first has a “_nds.txt” suffix,
and the second has a “_all.txt” suffix. Each plot file has the following format:
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(i) a header that provides instructions for manually opening the output file in
Gnuplot (each line of this header is prefixed with “#”);

(i) beneath the header, there are n rows. For the plot file with only non-
dominated solutions, n is the number of non-dominated solutions. For the plot
file with all alternatives, n is the number of alternatives;

(i) there are 2 columns. The first column represents the value of each alternative
for the criterion to be plotted along the x-axis, and the second column represents
the value of each alternative for the criterion to be plotted along the y-axis.

The log file contains a record of all the most relevant information during a run of
the program. A log file is generated each time either “Execute NDS” or “Execute
AHP” is chosen from the “Execute” menu item. All log files contain the following
information about the input to the program for each run:

NDS input file Filename/NA

Number of alternatives Number of alternatives
Number of criteria Number of criteria

NDS output file Filename/NA

Refined NDS output file Filename/NA

Number of criteria excluded Number of criteria excluded
Revised NDS output file Filename/NA

Number of criteria excluded Number of criteria excluded
AHP preference file Filename/NA

Number of criteria Number of criteria

AHP solutions file Filename/NA

Number of alternatives Number of alternatives
Absolute measurement Yes/No

Criteria output file Filename/NA

Alternatives output file Filename/NA

Project files to screen Yes/No
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Project plots to screen Yes/No
Number of plots to be produced Number of plots to be produced
Location of gnuplot Filename/NA
In addition, if criteria are excluded using either the refine or revise NDS output
options, those criteria that have been excluded will be listed in the log file. If

projects or files are plotted to the screen, a list of the locations of these plots,
along with the criteria plotted in them, will likewise be listed.
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Appendix 1

Index of Functions of Menu Items

This appendix provides a brief description of the function of each menu item. The
first column lists each menu heading; the second, items that fall under that
heading; the third, a description of that item’s function; and the fourth, the page
number in which a procedure involving that function, is described.

Menu Heading

Menu Items

Function

Page

Specify location of Gnuplot plotting

Locate Gnuplot 14
: software
File
Exit Exit program -
Edit Open File Crgqte a new input file or open an 21
existing file
Specify location and structure of
Input to NDS NDS input file 8
Specify location and structure of
Input Input to AHP AHP preference file and location of| 17
NDS file to be ranked
Log File Specify name and location of log file 9
to be created
, Specify name and location of NDS
Basic Output output file to be created 9
NDS Output Files|Refine Non-dominated Set Specify name and location of refined 10
NDS output file to be created
. . Specify name and location of revised
Revise Non-dominated SetNDS output file to be created 12
Criteria Ouput File  [oPecify name and location of crteria) 5,
AHP Output Files S p. 9 ] - .
Alternatives Output File peC|fy_ name - an ocation 0 23
alternatives output file to be created
Plots Plot two-dlmenS|o_naI graphs to 15
: screen upon execution
Project O NDS output file t
Files pen I output file to screen upon| 4
execution
Execute NDS Find 'non-d.omlnated solutions from 4
NDS input file
Execute Rank al [ f NDS fil d
Execute AHP ank alternatives from ile and .,

AHP preference file
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Appendix 2
Sample MultCSync Run

This appendix provides a sample run of MultCSync, using data procured for a
conservation project in north-central Namibia. The NDS input file (Figure A2.1)
is the only input file that is necessary for running MultCSync. The input file that
will be used in this appendix contains information on 100 alternative conservation
plans, or “alternatives”, each of which is ranked according to six criteria. Thus the
input file shown below contains 100 rows and seven columns. (The first column
contains the numeric ID for each alternative.) Note that if a criterion should be
maximized instead of minimized, then the values associated with that criterion
should be the inverse of the actual value, as in the seventh column shown below.

=
File Edit Format Wiew Help

1 28137568254 211635 46130.5 48140.5 1047 0. 024516686 -
2 28725800860 183165 41742 388635 16759 0. 024350915 |l
3 28085901312 1765920 45770 40601.5 1047 0. 024657114

4 2BEATBEE057E 220050 56707 58468 1318 0. 024416555

5 28153694208 177230 374965 34971 1047 0024746015

4] 28557967360 215652.45 47752.5 50146.5 1704 0. 0242656958

7 28137568256 211635 46130.5 48140.5 1047 0. 024516686

8 2BTOELZ0574 214530 48753 S0228 1347 0. 024417581

g 29405284352 21859465 50557 52076.5 1975 002422656859

10 28164241408 1774375 41615.5 3710594 1047 0. 02426068% b
11 28131956736 177145 382255 35219.5 1047 0024705603

12 28856840102 180830 41118.5 37172.5 1347 0. 024568367

13 280859001312 176920 45770 40601.5 1047 0. 024657114

14 20320723302 183535 51678.5 47401 1559 0. 02465465

15 2BE17A145848 222585 49345.5 56025.5 1950 0. 024810267

16 2B6A71709184 181085 40338.5 37244.5 1679 0. 02456036

17 28584028160 180032.5 39156 36610.5 1679 0. 0245378681

18 28131956736 177145 38225.5 35219.5 1047 0. 0247056960

19 2BA586634 24 215175 48393 50372 1679 0.024321018

20 28504334336 214365 48122.5 50506.5 1679 0. 024356578

21 28747525504 2147275 48735 a0222 1347 0. 024425542

22 29320454144 185270 51472.5 48152 1305 0024372083

23 29E63288E832 1888495 53006 50075 1537 0024217326

24 28856635302 181335 42888 38214.5 1309 0.024524584

25 29123140524 183920 581a7 53666,5 1305 0.024547106

26 29162954752 184117.45 38149 33660,5 1305 0.024555104

27 27947362304 177075 36093.5 35327 1675 0. 024706397

28 28620750848 180545 39757.5 36646.5 1679 0. 024563566

29 28017432576 176532.45 37937 35348 1047 0. 024755082

30 28213599552 213800 46825 49512.5 1047 0.024555958 -
K v

Figure A2.1. Example NDS input file. Each row represents an
alternative. (Not all rows are shown.) The first column contains the
numeric ID for each alternative; the remaining six columns contain
the score for that alternative on each of the six criteria, respectively.
The first five criteria are to be minimized, and so each of the values
that appear in these columns are positive. The sixth criterion is to
be maximized, and so the values that appear in this column are the
inverse of the actual value.
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Upon executing MultCSync, the main interface opens (Figure A2.2). Under the

“Input” menu heading, “Input to NDS” is selected in order to enter the information
about the NDS input file.

B MultcSync

File Edit | Input NDS OutputFiles A&HP Output Files Project Execute

Inpuk ko NDS
Inpuk ko AHP

P Log File

Froject Flofs o ocreen: UFF

R efire Output File: OFF

Revize Input File: OFF

AHP Criteria; OFF

tHP Alternatives: OFF

elp

» Feasible Solutions

+ MNon-Dominated
Solutions

Figure A2.2. The main interface.

This elicits the dialog box shown in Figure A2.3, into which user enters the
number of alternatives (100), the number of criteria (6), and the filename and
path for the NDS input file (“C:\\NDS_Input_File.txt”).
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x
2k, |

Enter nurmber of alternatives: 100 Cancel

Enter number af criteria: G

Enter input filename, or prezsz 'Browse' to zearch:
Ensure there are no spaces in the input path or filename.

C:AMDS_Input_File. txt

Browse

To create a new file, press the 'Edit' option an the men,
Then return to this window to enter itz specifications.

Figure A2.3. Example NDS input dialog box. In this example, the
number of alternatives is set at 100, the number of criteria is set at
6, and the filename and pathway for the NDS input file is set as
“C:\NDS_Input_File.txt.”

After clicking “OK,” and returning to the main interface, “Basic Output” is selected
from the “NDS Output Files” menu heading (see Figure A2.2). This elicits a
dialog box that prompts the user for the flename and pathway of the NDS output
file, into which information about the non-dominated alternatives is written
(Figure A2.4).

Enter Output Information

]

Enter output filename, or prezs 'Browse' to search:

; : Cancel
Enzure there are no spaces in the output path or file name.

dil

IE:\NDS_Dutput_FiIe.th
Browse

|E nter total number of platz that shauld be praduced: 1]

Figure A2.4. Example NDS output file dialog box. In this case, the
NDS output file is called “C:\\NDS_Output_File.txt.”

After clicking “OK,” and exiting the NDS output file dialog box, “Log File” is
selected from the “Input” menu heading of the main interface. This elicits the log
file dialog box (see Figure A2.5), into which the user enters the filename and
pathway of the log file.
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x
aF. |

Enter the name aof the log file, ar prezs ‘Browse’ to search:

Enzure there are no spaces in the input path or fle name.

C:ALog_File.txt Browze

Cancel |

Figure A2.5. Example log file dialog box. In this example the log
file is called “C:\Log_File.txt.”

After clicking “OK,” and returning to the main interface, “Execute NDS” is
selected from the “Execute” menu heading. This executes the algorithm that
computes the non-dominated solutions. The user is alerted once the computation
is finished and the non-dominated alternatives have been written into the NDS
output file (see Figure A2.6). In this example, there are 33 non-dominated
alternatives out of the initial 100 alternatives. These are indexed by the numeric
ID of the alternative (which appears in the first column), and the information is in
the same format as in the NDS input file. Consequently, the output file from one
run of MultCSync can be used as the input file to a new one.
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=
File Edit Format Wiew Help

5 28153694208, 000000 177230.000000 37496, 500000 34971, 000000 1047. 000000 0.024746  a
10 28164241408, 000000 177437, 500000 41615, 500000 37154, 000000 1047.000000 0.024261 &
11 28131956736, 000000 177145, 000000 38225, 500000 35219, 500000 1047, 000000 O, 024706
16 28671700184, 000000 181085, 000000 40338, 500000 37244, 500000 1679, 000000 0, 024360
27 279473602304, 000000 177075.000000 36093, 500000 35327.000000 1679, 000000 0. 024706
28 ZBBZ0750848. 000000 180545, 000000 35757, 500000 36646, 500000 1679, 000000 0. 024564
29 ZEBOLF432576, 000000 176332, 500000 37937, 000000 35348, 000000 1047, 000000 0. 024755

32 ZEL53604208, 000000 177230,000000 37406, 500000 34071, 000000 1047, 000000 0, 0247445
33 28041723904, 000000 176620.000000 44858, 500000 39350, 000000 1047, 000000 0. 024316
34 Z¥H6R2530816. 000000 174252, 500000 33390, 500000 32718, 500000 1047, 000000 0. 024895
36 ZFO0B2530816, 000000 174232, 500000 33390, 500000 32718, 500000 1047, 000000 O, 024895
37 27540793344, 000000 174147, 500000 3411%. 500000 325967, 000000 1047, 000000 O, 024858
3% 27974543360, 000000 176650, 000000 38534, 500000 353%6. 000000 1047000000 0.024553
42 ZBY3IB357248. 000000 180842, 500000 35466, 500000 36476, 000000 1679, 000000 0. 024501
A4 ZFGEZ237120, 000000 210825, 000000 45860, 000000 48275, 000000 1047, 000000 0. 024553
4% 281425030936, 000000 177352, 500000 42344, 500000 37442, 500000 1047, 000000 O, 024222

51 28545273600, 000000 179477, 500000 40427, 000000 37267. 500000 1704, 000000 0. 024270

56 28155694208, 000000 177250.000000 37496, 500000 34571, 000000 1047, 000000 0. 024746

S8 ZFLE3Z37120. 000000 210825.000000 45860, 000000 48275, 000000 1047, 000000 0. 024553
6l 27426267136, 000000 173335, 000000 33831, 000000 33085, 500000 1047, 000000 O, 024508
63 ZEESF3E7302,000000 181057,500000 45237,500000 393095, 500000 1347.000000 0, 024000
65 28752658432, 000000 180950, 000000 46718, 500000 40566, 00000 1309, 000000 0. 024095
66 ZELZEBEF44596, 000000 177460, 000000 38805, 000000 35261. 500000 1047, 000000 O, 024517
Tl ZBO0L9LEGYE, 000000 176422, 500000 44876, 500000 39396, 000000 1047, 000000 0. 024304

72 28041723004, 000000 176620,000000 44858, 500000 39300, 000000 1047, 000000 0, 0243146
75 28535445504, 000000 180387, 500000 40779, 000000 37621. 500000 1679, 000000 0.02436% __
TH ZFS3L5F0L7E, 000000 176110, 000000 4549%, 500000 40736, 000000 1047, 000000 0. 0246594

82 ZELZBEV4456, 000000 177460, 000000 38805, 000000 35261, 500000 1047, 000000 O, 024517
83 27562530816, 000000 174232,500000 33300, 500000 32718,500000 1047, 000000 0, 0248090
B4 28645969664 . 000000 181000, 000000 41067, 500000 37453, 000000 1679000000 0.024321 -
u\ 1 2

Figure A2.6. Example NDS output file. Each row represents a
non-dominated solution. (Not all rows are shown.)

It may be that 33 non-dominated alternatives is too large a set to present to
decision makers, and therefore the set should be refined. One way of doing this
is by excluding one or more of the criteria from consideration and determining
that subset of initial non-dominated alternatives that remains non-dominated after
the exclusion. In the following example, the first criterion will be excluded.

Under the “NDS Output Files” menu heading, the user selects “Refine Non-
dominated Set”. This elicits the dialog box shown in Figure A2.7. As can be seen,
the user can simultaneously exclude several criteria from consideration. Here, as
only criterion 1 is being excluded, the user inserts a ‘1’ into the box to the left of
“Drop Criteria:”. The filename and path of the refined NDS output file (in this
example, “C:\NDS_Output_file_refined.txt”) is entered into the box below that.
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Modify Dutpuk

Refine Mon-Dominated Set

X
Cancel |
In

Dirap Criteriar: |1 IEI IEI IEI

[ Drop Additional Criteria®

Enter the name af the new output file:

C:AMDS_Output_File_ R efined. bt Browsze |

Figure A2.7. The refined NDS output file dialog box.

After entering this information, the user checks “OK” and returns to the main
interface. “Execute NDS” is selected from under the “Execute” menu heading of
the main interface. MultCSync then calculates the number of non-dominated
solutions resulting from the elimination of criterion 1, and after the calculation has
been completed, the user is alerted to the number of non-dominated solutions in
the refined NDS output file, and the location of that file. (See Figure A2.8.) As
can be seen, the exclusion of the first criterion only reduced the number of non-
dominated alternatives by three; there are now 30 such alternatives. Because the
removal of criterion 1 did not substantively affect the set of non-dominated
solutions, the user may decide to readmit this criterion into consideration. For the
remainder of this example, then, all 33 of the initially identified non-dominated
solutions will be taken into consideration, and the AHP process employed to rank
this set of alternatives.

MultSync_Interface x|

L] "_.,‘ There are 30 non-dominated solutions in C:YMDS_Cukput_File_Refined. bxt,
L]

Figure A2.8. Example message after the refining process has executed.

To apply the AHP so as to rank the 33 non-dominated alternatives, the relative
priorities of the six criteria must first be determined. “Input to AHP” is selected
from the “Input” menu heading of the main interface, eliciting the AHP input file
dialog box (see Figure A2.9). Some of the relevant information is automatically
filled in: the number of criteria (6) is automatically set equal to the number of
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criteria in the NDS input file, and the input file containing the 33 non-dominated
alternatives is automatically set to the filename and pathway of the NDS output
file. The user enters the number of non-dominated solutions (33).

Enter AHP Input Files x|

T o create a new file, press the 'Edit’ option an the menu.
Then return to this window to enter itz specifications. Cancel

i

— Enter [nput far Criteria

Enter number af criteria; IE

Enter Input File containing preference matris, or press ‘Browse' to search:
Enzure there are no spaces in the input path or filename.

C:WaHP_Preference_File. txt Browse |

[T Manual Painwise Assignment

— Enter Input far Alternatives

Enter number of zalutions in file; I33

Enter Input File containing solutions, or prezs 'Browse' to search:
Enzure there are no spaces in the input path ar filename.

C:AHDSE_Output_File. txt Browse |

¥ Usze abzolute meazurements?

Figure A2.9. Example AHP input file dialog box. The number of
criteria is set at 6, the filepath for the AHP preference file is set as
“C:\AHP_Preference_File.txt,” the “Manual Pairwise Assignment’
box is checked, the number of solutions is set at 33, the filepath of
the NDS output file is set as “C:\NDS_Output_File.txt,” and both
the “Use Absolute Measurements?” and “Quantitative” boxes are
checked.

In order to prioritize the six criteria, the filename and pathway of the AHP

preference file, which contains the preference matrix, must be filled in. In this
example, however, the AHP preference file has not yet been created.
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Consequently, after filling in the name of the AHP preference file (in this
example, “C:\AHP_Preference_File.txt”), the user checks the box marked
“Manual Preference Assignment” (See Figure A2.9).

The absolute version of the AHP will be used, and so the “Use Absolute
Measurements?” box is left checked. Figure A2.9 provides an example of the
AHP input file dialog box after the above data have been entered. After clicking
“OK” and exiting the AHP input file dialog box, the manual pairwise comparison
dialog box opens (Figure A2.10), which will prompt the user to enter the relative
ranking of each of the six criteria with respect to all of the others.

Manual Pairwise Comparison -

x|
Erter Pamwize Companzons
Thiz Mumber should be betwsen 1 and 9.
Enter 1" m eithes box if the bwo citena are equaly important. Cancel |
Specity EITHER
JHnw miuch more impottant iz coitenion 1 than citerion 27 1'3
0R:
IHnw much mone impoitant it caterion 2 than cileion 17 ]III
| Parwise Matiis Display Window
f 2° 3. & & ®
I 1] 1] 0 0 0
2 o 1 o a a 1]
3 0 1] 1 a a 0
4 0 1] 0 1 il 0
5 10 1] 0 0 1 0
5 0 o o a a 1

Figure A2.10. The manual pairwise comparison dialog box.
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As can be seen, the user is first prompted to compare the first and the second
criterion. As criterion 2 is more important than criterion 1 (‘5’ on a scale of one to
nine), the user enters ‘5’ next to the box marked: "How much more important is
criterion 2 than criterion 1?” (see Figure A2.11).

X
IEnIJer Painwize Comparizons
T
S

hiz Mumber should be betwesn 1 and 9.
Eriter ‘1" in either bow f the bwo crilens are equaly impoitant,

Specify EITHER:
IHI:lw mich more importand & criberion 1 than cobesion 27 t[l
OR
|Hn:-wrrmhmc|rrmtu1 i ciiterion 2 than citerion 17 [EI

Figure A2.11. Example of a comparison between criterion 1 and 2.

In this example, 15 such comparisons will be made (as shown below in Table
A2.1). Upon each comparison, the pairwise matrix display window will be
updated. After the last comparison has been made, the AHP preference file will
be automatically created and filled in (See Figure A2.12).

&} AHP_Preference_File.txt - Notepad o ] [
File Edit Format Help

1.000000 0.200000 1.000000 0.333333 0.250000 0,125000 ;I
5.000000 1.000000 1.000000 1.000000 4.000000 0, 500000

1.000000 1.000000 1.000000 1.000000 0,333333 0,142857

F.000000 1.000000 1.000000 1.000000 1.000000 0Q,333333

4, 000000 0250000 3.000000 1.000000 1.000000 O, 500000

8. 000000 2.000000 7.000000 3,000000 2.000000 1.000000

<] M

Figure A2.12. The automatically generated AHP preference file.
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Criteria Compared Comparison

1,2 Criterion 2 receives a “5” relative to criterion 1
1,3 The criteria are of equal importance

1,4 Criterion 4 receives a “3” relative to criterion 1
1,5 Criterion 5 receives a “4” relative to criterion 1
1,6 Criterion 6 receives an “8” relative to criterion 1
2,3 The criteria are of equal importance

2,4 The criteria are of equal importance

2,5 Criterion 2 receives a “4” relative to criterion 5
2,6 Criterion 6 receives a “2” relative to criterion 2
3,4 The criteria are of equal importance

3,5 Criterion 5 receives a “3” relative to criterion 3
3,6 Criterion 6 receives a “7” relative to criterion 3
4,5 The criteria are of equal importance

4,6 Criterion 6 receives an “3” relative to criterion 4
56 Criterion 6 receives a “2” relative to criterion 5

Table A2.1. Evaluation of 15 pairwise comparisons. Column (i)
identifies the two criteria involved in each comparison, while column
(i) identifies the results of each comparison. “Criterion X receives a
‘Y’ relative to criterion Z” means that criterion X is Y times more
important than criterion Z.

After returning to the main interface, “Alternatives Output File” is selected from
the “AHP Output Files” menu. This elicits the dialog box shown in Figure A2.13,
into which the user enters the name of the alternatives output file, which will
contain the prioritization of the six criteria. Upon returning to the main interface,
“Criteria Output File” is selected from the “AHP Output Files” menu. This elicits
the dialog box similar to that shown in Figure A2.13, and into which the user
enters the name of the criteria output file, which will contain the ranking of the

33 alternatives.
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x
()% |

Enter output filename, or presz ‘Browse' to zearch: Cancel
Enzure there are no spaces in the output path or file name.

C:hakernatives_Qutput_File, et
Browse

Figure A2.13. Example output file dialog box.

Upon returning to the main interface, “Execute AHP” is selected from the
“Execute” menu heading of the main interface. This executes the AHP
computation, which produces both a ranking of the criteria and a ranking of the
alternatives. The ranking of the criteria will be printed to the screen upon
completion of the computation (as in Figure A2.14). The criterion associated with
the highest value is the most important relative to the user’s preferences; thus, in
this example, criterion 6 is by far the most important of the criteria.

Multsync_Interfact x|

'T Criteria Ranking:
[

Criterion 1 = 0,047927
Criterion 2 = 0.196843
Criterion 3 = 0.080739
Criterion 4 = 0.134105
Criterion & = 0.143483
Criterion 6 = 0,396900

Figure A2.14. Example criteria ranking, which is printed to the
screen upon completion of the AHP computation.

The final ranking of the alternatives produced can be found in the alternatives
output file (see Figure A2.15).
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il
File Edit Format ‘iew Help

Given your specification of the relative -
priorities of the criterdia, the alternatives —
are ranked as follows:

Alternative 40 = 0.136465

Alternative 59 = 0.136465

Alternative 10 = 0.150358

Alternative 63 = 0.173332

Alternative 65 = 0.176524

Alternative 71l = 0.180747

Alternative 33 = 0.187281

Alternative 72 = 0.1872581

Alternative 66 = 0.240521

Alternative 52 = 0.240521

Alternative 30 = 0.246212

Alternative Gd = 0,.2663509

Alternative 81 = 0.287707

Alternative B4 = 0.296260

Alternative 28 = 0.304307 | |
Alternative 16 = 0.310153

Alternative 75 = 0.311485%

Alternative 11 = 0.316944

Alternative 5 = 0.331258

Alternative 32 = 0.331258

Alternative 55 = 0,.331258

Alternative 29 = 0.332590

Alternative 37 = 0.335151 -
Kl H

Figure A2.15. Example alternatives output file. Not all of the file is
shown. Priorities are identified for each alternative, and the
alternatives are ranked on the basis of their assigned priorities, in
order of decreasing importance.
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