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Fundamentals of Professional Engineering (FPE)

Tradeoff Tutorial
Source Material

Download and install an evaluation copy of TradeOff. You can also get it here.

This case study/tutorial is a combination of the first 3 exercises found in the Tools section of the
TradeOff software package. Some details have been changed, and the screenshots are from a PC
using the Microsoft Vista operating system.

Background

Assume that you are James, the personnel director of a company. Through various circumstances, the
post of market research officer has become vacant. You have advertised the job, and received a
number of applications. You have eliminated those clearly not suitable for the position, and are left
with 3 candidates, Paul, Mary and Harry.

Harry Jones, currently a marketing manager with a small cosmetic factory, is 30 years old, married,
and holds a degree in commerce. He smokes rather heavily and is not exactly skinny. He has many
business contacts and has an excellent social disposition, mixing easily with other people.

Mary Claridge is a 42-year-old marketing consultant with a reputable consultancy, with a lot of
experience in marketing consumer products. She states that she is fed up with consulting work and
would like to get her hands dirty for a change. She enjoys good health. She is married to a school
teacher, and has two teenage kids.

Paul Petersen is a young bachelor with no college qualifications, but is a part-time student at a local
business school. In fact, you know his dad from the tennis club, and also know that he is a person
with high moral standards and self-control. His son is extremely energetic and hard-working, and is

very interested in the job itself. Like his dad, he is a good tennis player and in excellent health.

The question now arises: Who should you appoint?
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Fundamentals of Professional Engineering (FPE)
Step 1: Defining the Problem

In order to decide who should be appointed as your market research officer, you decide that it is time
for a staff selection application of TradeOff. You decide on using the following 4 criteria as a job
description for the vacant post.

Ability to think analytically

Ability to analyse statistical data

Number of existing contacts in the industry
Number of years experience

PwwnNpeE

Note: The evaluation version of TradeOff only allows up to 4 criteria. These criteria will be used to
evaluate the three applicants, Harry, Mary and Paul.

You ask your assistant personnel director, Sue, to take part in the selection process, and convene a

meeting where the 3 applicants would also be present. But first, you need to create a project in
TradeOff.

Step 2: Creating a Project

Through the sequence File | New Project from the Main Menu, select, or create, a suitable folder for
the project files to reside.

@ New/Save project @J
@Uv\ <« Local Disk (C) » TradeOff » [ 4+ [searen P

i'Jrgam::e + B2 Views Mew Folder

Name Datemodified  Type Size

[E| Documents |
Mare » ! | | |
Folders v | Images  edtodotoS  edtoS  exampleltoS

m

Performanc... Performan...  Selectto5  Select-exto3

TradeOff | |

1

File name; | EEREETe &

Save as type: Tradeoft Files (*05) -

4 Hide Folders Save Cancel

Type in a name for the project. In this case we have chosen Staff Selection. Click the Save button to
complete the new project initiation.

This will automatically create a data-base with the name Staff Selection. Various files will be created,
everyone with a different file extension. In particular, the file with the file extension .to5 is used to

store the key parameters of the project. Should this file be lost or damaged, the project cannot be
salvaged.

Step 3: The Setup Screen
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Immediately after accepting the instruction to create the project, the setup screen is displayed, a
portion of which is shown below. The screen contains a number of values indicating the number of
parameters registered for the different modules.

Setup Parameters

|
| - Parameter control Maximum allowed parameter
Members 4
Module Numbers Criteria 4
Performances 4
Factors: 4
| Members 2 Soltions 4
| Consensus Sensivity 5-95
g el
| Criteria 4 Hierarchy Correction factar | 100 LA
|
Performances 4 W [Link to Criteria)
| —
Factors 2 Hiegarchy Correction factor | 100
| Solutions 2
Consensus sensiiviy level [ a5 —JI

Cancel | Exit

Change the Members to 2 (you and Sue), and the Criteria to 4 (the job description criteria). Also
ensure that the Link to Criteria checkbox is checked as shown. This will ensure that the number of
Criteria and the number of Performances are the same, and that the descriptions for the parameters
are always identical. Click Exit when editing is completed. Obviously there will also be instances
where you are the only member.

Note: Solutions should have been changed to 3 as this is the number of candidates. In Step 7 we will
see how this can be changed at a later stage.

You will have returned to the main screen. Notice the information in the Default Management
frame, similar to the frame below:

Default project management
Default project:  C:\TradeOff\Select-ex

T

Active project:  C:\TradeOff\Staff Selection

The project we have created is now displayed as the Active project, together with the file location as
a prefix. Currently, the Default project is a project displayed as Select-ex, which is a previous project
(this will be different on your computer), which will be loaded when the Load button is clicked.

We want to save our active project as the default project for quick loading next time we want to work
on the Staff Selection project. To do this, click the Save as default button. Should the Save as default
button be greyed out.

Open the Staff Selection project by selecting File | Open project from the Main Menu to display a
window similar to the one below.
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) Select file

() [ < Lowl Disk (€ » TradeOFf +

Favorite Links
[E Documents
Bl Desktop
% Recent Places
& Computer
B Pictures
B Music
[ Recently Changed
IR Searches
2 Public

Wy Organize ~ 55 Views + [ New Folder

Name

Performanc... Performan...  SelecttoS  Select-extod

Folders ~ | Selection.tos

File name:

~ | Tradeoff Files {*to5) -

Make sure your project is displayed as the file name, and click Open. You will now be able to click the

Save as default button.

Step 4: Editing Members

You are now at the point where you have to tell the system who is going to do the decision-making,
so you have to edit the Members. This is done by the Edit | Members sequence from the Main

Menu.

Editing Members on WINVISTAUSER-PC

Please note: member names are truncated to 20 characters.

M 1 Staff Selection|

|r.| 2 Staff Selection

Controls

Cancel

Delete

il

&

Edit M1 and M2 Staff Selection to James (you) and Sue, and click on Exit.

Editing Members on WINVISTAUSER-PC

Plaase nole: Membar names are trundcated i 20 charactsns

==
[si-'e'

Step 5: Editing Headings

Controls

Ext

uis

Delete

sy

For this case study we want to generate reports with a more professional appearance to place on the
file of the new appointee, so we need to change the heading of each Module to something more
descriptive. To do this, edit the Headings, by using by using the sequence Edit | Headings from the
Main Menu and change Criteria to Job requirements and Solutions to Candidates as below.
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Editing Module Headings on WINVISTAUSER-PC

Pleaze note: Headings are truncated to 20 characters. Controls
Exit
|Perfurmanc:e5 Cancel
|Fac,10rs
|Sulutiun5
Editing Module Headings on WINVISTAUSER-PC
Please note: Headings are truncated to 20 characters. Controls

Exit
|J ob reguiremenis

|Perfurmances Cancel

|Fac10rs

|Candidates

Step 6: Enter Requirements

Next, enter the Job requirements descriptions through the sequence Edit | Job requirements from
the Main Menu. You may want to abbreviate those to the following:

Analytical thinking
Statistical analysis
Industry contacts
Years experience

PwnNnpE

" Editing Job requirements on WINVISTAUSER-PC

Piease note: Variable names are truncated to 30 characters. Controls

Exit
anayica thinins
Statistical anabysis Cancel

Industry confacts

IYN 18 EXPETENCE

il

Click Exit when completed.

Step 7: Editing Candidates

Using the sequence Edit | Candidates, enter the names of the candidates. Because we have
‘accidently’ left the number of Solutions/Candidates at 2 during setup, we see the following screen.

Editing Candidates on WINVISTAUSER-PC

Please note: Variable names are truncated to 30 characters. Controls

1 Staff Selection|

|s 2 Staff Selection Cancel

il

Delete

(3
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To remedy this, click on Add. If more than 1 addition is required, change the figure in the window
below Add to the required number. Now enter the candidates’ names, and then click Exit.

Editing Candidates on WINVISTAUSER-PC

Please note: Variable names are truncated to 30 characters. Controls

|Harry

|I.haryr LCancel

|Pa ul
Delete

il

i
5

Step 8: Evaluating the Criteria

You are now ready to evaluate the Job requirements to obtain a value profile which you can use with
your staff selection. To generate a Value Structure for the committee that is required to evaluate the
applicants, you need to prioritize the list of Job Descriptions. You realize that the priorities of your
committee members will most probably differ from one individual to the next, and this being quite a
subjective matter, you need to use the qualitative input method to prioritize the list.

Through the sequence Ratio | Job requirements from the Main Menu, you invoke the Qualitative
Values screen. At the top left corner of the screen, you will find the Member controls frame, with a
pull-down list box.

Capturing ratios on WINVISTAUSER-PC for Job requirements

Member controls

| Select member | Select 8 member j

Click the pull-down arrow to obtain the list of members, and select James.

Capturing ratics on WINVISTAUSER-PC for Job requirements

Member controls Input preference Movement control c
BR

Select member | T - (% Iterate through all pairs
<< Back Forward =>

" Focus on a single item

Balance

Focus on
Job requirements

Analytical thinking Statistical analysis
’_ Forward >> ”_
| m
J Majer _J Mad J Mingr J Equal J Minar J Mag J r-'-mr[J
Progress
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You are now confronted with the Pair-wise Comparison Balance. A balance weight appears in the
centre of a slider strip as a small rectangular box. To enter your evaluations, proceed by dragging the
balance weight to the left, or right, in the slider, depending on your judgment about the relative
importance of the two parameters displayed, namely Analytical thinking and Statistical analysis.

There are four ways to enter your values:

1. Drag the balance weight with the mouse pointer to the appropriate location, and accept the
result by clicking one of the command buttons marked Forward>> or <<Back in the

2. Movement control at the top of the widow; Same as above, but click on the long bar button also
marked Forward >> above the weight slider to move forward only to the next pair of parameters;

3. Double-click at the position of your choice inside the slider itself to position the weight at that
position, and move forward to the next pair.

4. Click one of the buttons marked Equal, Minor, Medium or Extreme to quickly jump the weight to
a position directly above the particular button, and accept the position, all in one click.

Having entered you evaluations for the first pair, the system will prompt you for you evaluation of
the next pair. Proceed with the process until all your pair-wise evaluations have been captured.

After you are through with your own evaluations, and the progress bar displays a solid green color,
again click on the member pull-down list to select the next member from which you require inputs.
This will also save your inputs to the data-base of the project.

Once all members have participated, click on the Exit button on the top right, which will pass you
back to the Main menu.

To look at the results of your prioritizing effort thus far, you could view the results by the sequence
Reports | Job requirements on the Main Menu. This will display the following screen.

Viewing Results

Report type
Evaluation System Project. Staff Selection 14 Apr15 13:.04 % Group
Group results for Job requirements © Individual
Participants: James, Sue. " Conformance
|Jubrequirements Wit A Congensus Higtogram v Show members
Analytical thinking 452 Excellent [ 1
Statistical analysis 253  Excelent C—————————— 7 Sort by profile of __.
Industry contacts 14.2 Excelent T ¥ Group
“Ears experience 11.3 Excelent 1
[Sorted in descending order I
Select member

The report shows the participants (that is you and Sue) in the decision-making committee, the Job
description items, and the weight which the system has added to the list, totalling up to 100 points
(with a bit of round-off error, which should not concern you, because in the memory of the computer
the figures are kept accurate to 16 digits). It also shows the level of consensus between members.

To show how the individual members rated the criteria, select Individual as a Report type (top, right
of the window), and the select the member.
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Viewing Results

Report type
Evaluation System Project: Staff Selection 14 Apr 15 13:35

Individual results for Job requirements

Member: James

Farticipants: James, Sue. Sort by profile of ...
[Job requirements Weight Histogram | -
Analytical thinking 49 4 ]
Statistical analysis 247  EE—— IV Member
Industry contacts 15.1 |
Years experience 107 I Select member
[ |Jame5 j
Previous f Next member
<< 3>

Note: Your results will differ with the figures obtained in this example.

Step 9: Evaluating the Candidates

The process of staff selection has taken us so far to the point where we have identified three
potential market research officers; each being qualified enough to fill the vacant position.

The question now is: which one of the three is the best candidate for the job?

Having a value system against which this decision can be made makes this decision a relatively easy
one. Because each criterion now has a value attached to it, we can use these values to apply greater
or lesser emphasis to the criteria. All that remains to be done is to evaluate the candidates against
the backdrop of the criteria, focusing on each criterion, one at a time.

Two methods are used to perform the evaluation:
1. The Quantitative or Numeric-ordinal method
2. The Qualitative or Pair-wise Comparison method

The Numeric-ordinal method provides a fast and easy way of evaluating the options. The quality of
the ensuing decisions is, of course, dependent upon the quality and reliability of the actual numbers
available. As long as this is the case, the quality of the resulting decisions is not under suspicion.

Decision-Variables are, however, either qualitative (judgmental / gut-feel) or quantitative (numeric)
in nature, and it is a fact of life that true managerial decisions are mostly of a qualitative nature, as
most experienced managers will attest. Even if some variables are of a quantitative nature, managers
often do not have the time or resources available to obtain the correct information upon which to
base their decisions.

Under these circumstances, the Pair-wise Comparison method still provides surprisingly high quality
decisions, because it; (1) forces the decision-maker to consider every parameter very carefully and (2)
distinguishes between good and poor decision-makers, allocating more weight to the contributions of
the better decision-makers.

Both the pair-wise comparison method and the numeric ordinal method will be discussed and used
to evaluate the candidates in the following sections. Armed with the value structure of the selection
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committee and the application forms of the candidates, in which you have asked questions pertaining
to all of the parameters, you are now ready to invite the candidates over for an evaluation session
during which you will use TradeOff to evaluate them for their suitability to the advertised position.

Step 10: Qualitative Evaluations

For qualitative evaluations we will look at the qualitative criteria Analytical thinking, Statistical
analysis, and Industry contacts. From the Main Menu use the sequence Ratios | Job requirements vs
Candidates to access the Qualitative Values window. Select a member, e.g., James, and then select a
focus from the second list-box marked Select Focus, as shown below.

Capturing ratios on WINVISTAUSER-PC for Candidates versus Job requirements

Member controls Input preferer
Select member |JﬂITIES j (* Iterate thra
Selectfocus | Analytical thinking ~| " Focus on a

Once again you come face to face with the pair-wise comparison window, but this time around your
focus is on the chosen job requirement of Analytic Thinking only, which is displayed in the centre of
the window to remind you.

Balance

Focus on
Analytical thinking

Harry Mary

’_ | Forward > ”_
el | el | el sm| | el | ] ]|

Progress

The application forms can now be reviewed, and the candidates, sitting in front of you, questioned
accordingly to determine their capabilities pertaining to their analytical thinking. The scope of
guestions depends on you. After gaining insight into this parameter, move the balance weight to the
candidate which your judgment tells you is more capable of analytical thinking. Proceed through all
pairs of candidates in turn, and then select the next focus parameter. Allow each committee member
to submit their evaluations.

With the standard version of TradeOff, committee members can submit their evaluation either by
taking turns at the computer, or by printing out a worksheet. To print a worksheet, follow the
sequence Reports | Worksheet from the Main window. A window similar to the one shown below
will be displayed.
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Select module

" Job requirements

" Performances

" Factors

- Job requirements  vs
Candidates

Factors vs
Candidates

Select item

Worksheet options
&+ Blank forms

~ Completed form

Print options

Print all pages
Copy to clipboard
Select a page:
=l 2
Print this page

Note the Select module frame in the control section on the right of the window, allowing you to
select a module for which you need a worksheet.

Click on the Job requirements vs Candidates module, and then select a Job requirement from the
drop-down menu to obtain a blank worksheet as displayed below.

1 Worksheets

Project: C:\TradeOff\Staff Selection 14 Apr 15 15:06 Select module

" Job requirements

Worksheet for capturing evaluations for Job requirements vs. Candidates..  Performances

Name: Date: Signature: LiE=toE
Indicate the difference in importance between each pair of items below by placing a 0 T35 P TIETer E vs
in the space provided for each pair. Place the O closer to the item, which, to your i« Candldqates
judgement, would be more important. Use a pencil to ease correction, if needed.
Factars Vs
Candidates vs. Analytical thinking Candidates
S \analytical thinking -
Maj
el Worksheet options
Equal & Blank forms
Harry Mary " Completed form
Harry Paul
Mary Paul

Committee members complete the questionnaires on paper, after which you enter their evaluations
into the system.

Step 11: Quantitative Evaluations

We now return to the parameter Years experience, which is a purely numeric parameter, and for
which we need no judgment. We simply ask the candidates how many years of relevant experience

they have in the industry. But how do you tell that to the system?

It turns out that for 4 years Harry has managed the market research for his previous company on his
own, which means that he surpasses the requirement by one year. Mary has done consulting work in
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market research for a large number of companies for 11 years, while Paul does not have experience
in this field at all. However, he is doing a part-time course in marketing, which you happen to know is
pretty good, at the local business school. In your book, the collective experience in case studies and
assignments at the school are good enough to earn him the status of 1 year's experience.

From the Main Menu, use the sequence Ratios | Numeric inputs to reach the Numeric inputs screen.
Pull down the Select module list box, to produce the following display.

-
MNumeric inputs

Select module Candidates vs:

=l | =

Parameter Value

Select the Job requirements vs Candidates module (that is, the Criteria vs Solutions Module which
was renamed). Another pull-down list-box appears, prompting you for the parameter for which you
need to enter numeric values.

Numeric inputs

Select module Candidates vs:

| Job requirements ve Candidates j | “Years experience * j
Parameter Value

|Harr5r | 4

|Mary [1
|Paul [

When completed, click Exit to accept and save the values. The system will automatically assume the
same values for every member and will present you with the following window to alert you to the
fact.

[ Warning Iéj‘

l You are about to alter
Ay

the data for all members.

Please confirm,

Step 12: Display/Interpret the Benefit Report
To see which of your candidates conform the best according to the requirements of the job, use the

sequence Reports | Job requirements vs Candidates from the Main Menu, to obtain the following
report, which is called a Benefit Profile of the Solutions.
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Job requirements vs. Candidates

Yiew options

Evaluation System Project: Staff Selection 14 Apr 15 1830
* Results

Ranking Order of Jab requirements vs Candidates

"~ Breakdown

Participants: James, Sue.
[ Candidates Weight Histogram |
Harry 3585.0 | [~ Sort Profiles
Ma 5569.8 |
Paur|y 453 N v Show members

Tidrad andinne

This report clearly indicates Mary as the candidate to be appointed to the position of market research
officer.

The View Options frame provides different display formats for the above report. For now we are
interested in how the above result had been calculated and what the consensus structures for the
report are per Job requirement. On the View options frame, click the Breakdown option button to
produce the desired trade-off report, as illustrated below.

Job requirements vs. Candidates

View options
Evaluation System Project:Staff Selection 14 Apr15 18:34 " Results

Job requirements vs Candidates

E [ 3
T = i r
- - [
Job requirements Weight
Analytical thinking 49.2 30.2G 61.3E 8.5B
1485.8 3016.0 418.2 .
o _ Qutput options
Statistical analysis 253 31.0E 60.0E 9.00
784.3 1518.0 227.7 Printer
Industry contacts 14.2 72.7E 18.2G 9.1E R
10323 2684 1292 Clipboard
Years experience 1.3 25.0E 63.8E 6.3E Save As picture

252.5 7774 1.2

Summary Figures 3585.0E 6569.5E  B46.3G Set a3 Wallpaper

Consensus indicators: E-Excellent, G-Good, U-Useful, B-Bad or V-Very Bad

Adjustments
Consensus sensitivity level
KIN || i
Low (o5 High

This report provides an explanation of exactly how the result has been calculated. At the top of the
report are the names of the solutions, or candidates. Down the side are listed the criteria, or Job
requirements, with their weights. You have had the opportunity of evaluating every candidate
against the backdrop of every criterion.

Observe, for instance, the first job requirement, namely Analytic thinking, carrying a weight factor of
49.2 points. From the inputs supplied by your committee, the system has divided 100 points amongst
the three candidates, allocating 30.2 points to Harry, 61.3 to Mary, and the rest, 8.5, to Paul, thus
indicating that Mary scored highest for Analytic thinking. These figures are called the Emphasis
Coefficients, indicating how well each solution conforms to the requirement of the criterion of
Analytic thinking. Mary scores best, and Paul least, with Harry in the middle.

An Emphasis Product is calculated by multiplying the relevant Emphasis Coefficient with the value of

the parameter Analytic thinking, which is listed directly below the Emphasis Coefficients. This is
done for all Emphasis coefficients. The Summary Figures appearing in the bottom line are the sum of

FPE_TradeoffTutorial_V33



Fundamentals of Professional Engineering (FPE)

the Emphasis-Products of the column directly above. This result is a well-balanced indication of the
relative benefits expected of the solutions, in this case your candidates.

The first report above contains the figures obtained in the bottom line of the Trade-off matrix, and
also displays it graphically for a more favorable impression of the magnitudes of the benefit figures.
Notice also the Consensus Indicators associated with every Emphasis Coefficient, as well as with the
Benefit or Summary figures.

Analyzing these, it is clear that your committee is in consensus on almost all pertinent points, with
the exception of Paul’s Analytical thinking, which is associated with a Bad consensus indication,
something which may justify your further attention. There is a Useful indicator as well, which should

not unduly disturb you, unless there was a very close tie between two candidates.

Note: Your figures will differ with the figures obtained in this example.
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