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DECISION MODELLING

• WHY DO WE NEED MODELS?

• APPROXIMATION OF REALITY

• UNDERSTAND PAST

• PREDICT FUTURE

• SEPARATE UNPREDICTABLE AND PREDICTABLE

• A PICTURE, A SPREADSHEET, A SET OF MATHEMATICAL RELATIONSHIPS.

• WHAT IS A DECISION MODEL?

• IS A MODEL THAT CAN BE USED TO UNDERSTAND, ANALYSE, OR FACILITATE MAKING A DECISION.
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DECISION MODELING

• DEVELOPING STRATEGIES TO DEAL WITH:

• WHAT PRICE TO CHARGE FOR A PRODUCT

• WHERE TO LOCATE A NEW FACILITY

• HOW MANY PEOPLE TO HIRE

• WHERE TO ALLOCATE ADVERTISING BUDGETS

• HOW TO SCHEDULE PRODUCTION

• QUANTITATIVE DECISION MODELS CAN GREATLY ASSIST IN THESE TYPES OF DECISIONS.

• SPREADSHEETS, IN PARTICULAR, PROVIDE A CONVENIENT MEANS TO MANAGE DATA, CONSTRUCT 

MODELS, AND ANALYSE THEM FOR GAINING INSIGHT AND SUPPORTING DECISIONS.
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DECISION MODELING

• DECISION MODELS CHARACTERIZE THE RELATIONSHIPS BETWEEN DATA, UNCONTROLLABLE 

VARIABLES, AND DECISION VARIABLES AND THE OUTPUTS OF INTEREST TO THE DECISION MAKER.

• A SPREADSHEET IS ONE WAY OF EXPRESSING A DECISION MODEL THROUGH THE FORMULAS 

ENTERED IN THE CELLS THAT REFLECT THE RELATIONSHIPS AMONG THE MODEL COMPONENTS. FOR 

ANY SET OF INPUTS, THE SPREADSHEET CALCULATES SOME OUTPUT MEASURES OF INTEREST.

• SPREADSHEETS ARE IDEAL VEHICLES FOR IMPLEMENTING DECISION MODELS BECAUSE OF THEIR 

VERSATILITY IN MANAGING DATA, EVALUATING DIFFERENT SCENARIOS, AND PRESENTING RESULTS 

IN A MEANINGFUL FASHION. 
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DECISION MODELS – OUTSOURCING EXAMPLE

• DECISION MODELS ARE MODELS THAT CAN BE USED TO UNDERSTAND, ANALYZE, OR 

FACILITATE MAKING A DECISION
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OUTSOURCING MODEL

• MODEL COMPONENTS

• F = FIXED COST OF IN-HOUSE MANUFACTURING

• V = UNIT VARIABLE COST OF IN-HOUSE MANUFACTURING

• C = UNIT COST OF OUTSOURCING

• D = DEMAND VOLUME

• TOTAL MANUFACTURING COST = TMC = F + V * D

• TOTAL OUTSOURCING COST = TOC = C * D.
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AIRLINE PRICING MODEL
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MODEL ANALYSIS

• WHAT-IF ANALYSIS – EVALUATE HOW SPECIFIC COMBINATIONS OF 

MODEL INPUTS THAT REFLECT KEY MODEL ASSUMPTIONS AFFECT MODEL 

OUTPUTS (OFTEN CALLED SENSITIVITY ANALYSIS).

• EXCEL TOOLS

• DATA TABLES

• SCENARIO MANAGER

• GOAL SEEK
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DECISION MODELING

• GOAL SEEK

• GOAL SEEKING IS THE ABILITY TO CALCULATE BACKWARDS TO OBTAIN AN INPUT THAT WOULD 

RESULT IN A GIVEN OUTPUT.

• ALSO CALLED WHAT IF ANALYSIS OR BACK SOLVING.

• EXCEL ALLOWS YOU TO ADJUST A VALUE IN A FORMULA TO ACHIEVE A SPECIFIC GOAL. OR PUT 

ANOTHER WAY, EXCEL ALLOWS YOU TO DISCOVER THE INPUT VALUES NEEDED TO ACHIEVE A 

SPECIFIC GOAL.

9



GOAL SEEK

• FIND THE VALUE OF AN INPUT 

THAT PRODUCES A KNOWN 

RESULT WITHIN A 

SPREADSHEET

• EXAMPLE: FIND THE 

BREAKEVEN POINT IN THE 

OUTSOURCING DECISION 

MODEL
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DECISION MODELING

• SCENARIO ANALYSIS IS A PROCESS OF ANALYZING POSSIBLE FUTURE EVENTS BY 

CONSIDERING ALTERNATIVE POSSIBLE OUTCOMES. 

• SCENARIO ANALYSIS IS ONE OF THE MAIN FORMS OF PROJECTION DOES NOT TRY TO SHOW 

ONE EXACT PICTURE OF THE FUTURE.

• SCENARIO MANAGER IN EXCEL IS A TOOL THAT ALLOWS USERS TO DEAL WITH CHANGING UP 

TO 32 VARIABLES SIMULTANEOUSLY.

• USUALLY A MINIMUM OF THREE SCENARIOS ARE DEVELOPED, BEST CASE, LIKELY CASE, WORST 

CASE.
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SCENARIO MANAGER
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DECISION MODELING

• TABLES PROVIDE A STRAIGHTFORWARD VIEW OF YOUR DATA.

• INSTEAD OF CREATING DIFFERENT SCENARIOS YOU CAN CREATE A DATA TABLE TO QUICKLY 

TRY OUT DIFFERENT VALUES FOR FORMULAS.

• ONE WAY TABLES PRESENT DATA FOR A SINGLE INPUT VARIABLES AFFECT ON THE OUTCOME.

• TWO WAY TABLES PRESENT DATA FOR TWO INPUT VARIABLES’ AFFECT ON THE OUTCOME
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ONE WAY DATA TABLE
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TWO WAY DATA TABLE
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DECISION MODELING

• DATA SIMULATIONS USE RANDOM NUMBERS TO SIMULATE REAL WORLD MODELS.

• EXCEL HAS A RAND() FUNCTION FOR GENERATING RANDOM NUMBERS.

• SIMULATIONS LET YOU EXPERIMENT WITH DIFFERENT DECISIONS AND SEE THEIR OUTCOMES

• YOU CAN USE REPEATED SIMULATION “TRIALS” TO ASSESS ODDS OF VARIOUS OUTCOMES

• COMPANIES TYPICALLY USE SIMULATIONS TO ASSESS THE LIKELIHOOD OUTCOMES THAT MAY 

FOLLOW FROM DIFFERENT ACTIONS
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DECISION MODELING

• OPTIMISATION

• SOLVER IN EXCEL ALLOWS YOU TO FIND AN OPTIMAL (MAX OR MIN) VALUE FOR A FORMULA 

IN ONE CELL – CALLED THE OBJECTIVE CELL – SUBJECT TO CONSTRAINTS, OR LIMITS, ON THE 

VALUES OF OTHER FORMULA CELLS ON A WORKSHEET.

• SOLVER WORKS ON A GROUP OF CELLS CALLED DECISION VARIABLES THAT PARTICIPATE IN 

FORMULAS IN THE OBJECTIVE CELLS. SOLVER ADJUSTS THE VALUES IN THE DECISION CELLS TO 

SATISFY LIMITS AND PRODUCE THE RESULTS YOU WANT FOR THE OBJECTIVE CELL.

• IT FINDS THE VALUES NEEDED FOR THE BEST OUTCOME.
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OPTIMIZATION MODELS: EXCEL SOLVER
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Solution: 
Price = $428.57; 
profit = 
$115,714.28


