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Treeplan Mechanics
and
Sensitivity Analysis in Decision Analysis

Frank Field
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Treeplan Mechanics

= Excel Add-In
— A Set of Program Commands
—Packaged Into A Single Module
—Providing A Set Of Tools
—For Decision Tree Calculations
—Within A Spreadsheet

= Available From The DSP WWW Pages

= Shareware Application

= Exploits Spreadsheet Strengths While Providing Basic Decision Support Calculations
= Avoids the Overhead of the Expected Value Calculations and Tree Pruning

= BUT -- Still Relies Upon The User -- GIGO Still A Danger
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ading The Add-In Manager
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The Add-In Manager e
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The Add-In Manager With TREEPLAN.XLA Listed
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Using Treeplan - Invoking the Add-In__
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Changing a Tree Node
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Invoking Treeplan with a Node Selected
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Invoking Treeplan with a Node Selected
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Adding a Chance Node

To The Tree
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Tree Plan Analysis Options e
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Sample Problem - Playing A Game Of Chance
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A contrived
problem - would
you pay $100 to

0 play a game of
chance - a toss of
a coin - heads,
you get $198; tails
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Ei Here's the tree - you get $07?

1i| Decision 1 - you play

5| Decision 2 - you don't

P Where to put the data?

% Probabilities go here:

T | - k
Relady || I I I I I

ML

Materials Systems Laboratory




Slide 15-16

Sample Problem
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Key Benefit
Exploration of Consequences of Information Failure

= Decision Trees Divide A Bewildering Array Of Uncertainties Into A Set Of Simple
Questions:

Given This, This and This, What Action Should | Take?
= A Reduction of Complexity to a Set of Simple Questions

= Gives Rise to a Powerful Ability:

How wrong do my assumptions have to be before the actions | believe are correct
become stupid choices?

= Sensitivity Analysis A Key Dimension For Treating This Problem

Massachusetts Institute of Technology ML
Cambridge, Massachusetts Materials Systems Laboratory
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Consider This Problem From The Book (Paddy O'Toole)

# employees 1 2 3
Total Salary | $14k $28k $42k
Production 1200 1800 2400
Retail Price $30
Discount Price,  $15
Low Med-Low | Med-High High
Retail Demand| 1000 1500 2000 2500
Probability (%) 20% 30% 40% 10%
Massachusetts Institute of Technology ML
Cambridge, Massachusetts Materials Systems Laboratory
Calculations (details left to the reader)
= Appropriate strategy is to hire two . High $30k
employees and produce at Medium High MedHigh $24k
revels Output MedLow | $16.5k
= BUT, What if the Demand Forecast is $1 9.35k :
Wrong? Low $9k
=In Particular, What if the :
Probabilities Are Not as Stated? Medium ngh $26k
MedHigh | $26k
= Raises a Different Sort of Question: Output MedL 21 5
How Wrong Must The Probabilities Be $22'25k = $ :
Before Hiring Two Employees Low $14k
Becomes An Irrational Choice? High $22k
O'-‘t’W [ Medkiigh | $22k
utpu
$21 ZOk MedLow | $22k
Low $19k
Massachusetts Institute of Technology ML

Cambridge, Massachusetts

Materials Systems Laboratory
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Analytical Approach

= Construct The Treeplan Tree For The Problem

= Make Assumptions:
—Pr(Low) Can Safely Be Fixed At 20%
= All Other Probabilities Can Vary
—Choice Of Output Does Not Effect Probabilities

= Structure The Decision Tree So That
—Probabilities On Each Decision Branch Are Coupled

= Probabilities Within Each Decision Branch Are Constrained To Sum To 1.0

= Then, Do A Spreadsheet Sensitivity Analysis

Massachusetts Institute of Technology ML
Cambridge, Massachusetts Materials Systems Laboratory

The Treeplan Table

Cambridge, Massachusetts Materials Systems Laboratory
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Structure The Tree
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Simplify The Output From The Tree
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Set Up The Data Table
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Invoke the Data Table Command
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Put The Input Cells Into The Dialog Box

|

Microsoft Excel - ROBUST.XLS
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With The Following Result
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4 Pr{high) I
5 |MEDIUM 0 0.1 02 03 04 05 06 07 08
6 0[MEDIUM IMEDIUM MEDIUM MEDIUM MEDIUM HIGH  HIGH  HIGH  HIGH
7 01 MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM HIGH  HIGH  HIGH #NAME?
8 02 MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM HIGH HNAME?  #NAME?
9 0.3 MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM #NAME? #NAME? #NAME?
10 0.4 MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM #NAME? #NAME? #NAME? #NAME?
11 05 LOw LOW Low LOW HNAME? #NAME? #NAME? #NAME? HNAME?
112 | ogLow - Low  Low 4#nal Note that the elements of the PME?
13 07 Low LOW/ #NAME?  #NA s ME?
14 05 LOW mamMe? snamer #na) resulting table are formulae,  fuver
o not constants.....
L= | +
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Now, What Does It Mean?

Base case: Pr(high) =0.10
) Pr(m-lo) = 0.30

MEDIUM 0 0.1 02 0.3 4K U5 U6 U7 U3
Pr(m-lo) 0|MEDIUM |MEDIUM |MEDIUM [MEDIUM |[MEDIUM HIGH HIGH HIGH HIGH

0.1MEDIUM |MEDIUM |MEDIUM MEDIUM |[MEDIUM [HIGH HIGH HIGH #NAME?
0.2/MEDIUM_, MEDIUM |MEDIUM |[MEDIUM |MEDIUM HIGH #NAME? | #NAME?
0.3 MEDIUI\( MEDIUM MEDIUM |[MEDIUM MEDIUM MEDIUM | #NAME? | #NAME? | #NAME?
0.4|MEDIUM Y MEDIUM |MEDIUM |[MEDIUM | #NAME? | #NAME? | #NAME? | #NAME?
0.5/LOW LOwW LOW LOwW #NAME? | #NAME? | #NAME? | #NAME? | #NAME?
0.6/LOW LOwW LOW #NAME? | #NAME? | #NAME? | #NAME? | #NAME? | #NAME?
0.7/LOW LOw #NAME? | #NAME? | #NAME? | #NAME? | #NAME? | #NAME? | #NAME?
0.8/LOW #NAME? | #NAME? | #NAME? | #NAME? | #NAME? | #NAME? | #NAME? | #NAME?

How wrong must the
estimated probabilities be
before MEDIUM is "wrong?"
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