
CHAPTER II – Decision making



1-Break-even 

analysis
Evaluating services or products

Volume sufficient to break even 

The portion of the total cost that varies 

directly

The variable cost per unit



Example

FINDING THE BREAKEVEN QUANTITY

A hospital is considering a new procedure to 
be offered at $200 per patient. The fixed cost 
per year would be $100,000, with total variable 
costs of $100 per patient. What is the break-
even quantity for this service? Use both 
algebraic and graphic approaches to get the 
answer.
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Quantity Total Annual Total Annual

(patients) Cost ($) Revenue ($)

(Q) (100,000 + 100Q) (200Q)

0 100,000 0

2000 300,000 400,000

Q=F/(p-c)

F Fixed cost

P = unit selling price ; 

c=unit variable cost

Or Value = Fixed cost / (1-(V/P))

i.e.

(F / (P-V)) x P
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Sensitivity analysis 

of 

sales forecasts

If the most pessimistic sales forecast for the proposed service in Figure 

A.I were 1,500 patients, what would be the procedure's total contribution 

to profit and overhead per year?
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Forecast = 1,500

pQ – (F + cQ)

200(1500) – [100,000 + 100(1500)]

$50,000



Make-or-Buy Decisions

Evaluating processes



Buying choice exercice

 Bagot Copy Shop has a volume of 125,000 black-and-white copies 

per month. Two salespeople have made presentations to Gordon 

Bagot for machines of equal quality and reliability. 

The  Print Shop 5  has a cost of $2,000 per month and a variable cost 

of $.03. The other machine (a  Speed Copy 100)  will cost only $1,500 

per month, but the toner is more expensive, driving the cost per copy 

up to $.035. 

If cost and volume are the only considerations, which machine 

should Bagot purchase? 



The manager of a fast-food restaurant featuring hamburgers is adding salads to 

the menu. 

There are two options, and the price to the customer will be the same for each. 

The make option is to install a salad bar stocked with vegetables, fruits, and 

toppings and let the customer assemble the salad. The salad bar would have to 

be leased and a part-time employee hired. The manager estimates the fixed 

costs at $12,000 and variable costs totaling $1.50 per salad. The buy option is 

to have preassembled salads available for sale. They would be purchased from 

a local supplier at $2.00 per salad. Offering preassembled salads would require 

installation and operation of additional refrigeration, with an annual fixed cost 

of $2,400. The manager expects to sell 25,000 salads per year.

What is the break-even quantity?



Make-or-Buy Decisions

Figure A.2



Make-or-Buy Decisions

Q =
Fm – Fb

cb – cm

Q =
12,000 – 2,400

2.0 – 1.5

Example A.3



Make-or-Buy Decisions

Example A.3

Q =
Fm – Fb

cb – cm

Q = 19,200 salads



Break-even including several products
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Performance Weight Score Weighted Score

Criterion (A) (B) (A x B)

Market potential

Unit profit margin
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Competitive advantage

Investment requirement

Project risk

Threshold score = 800
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Market potential 30
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Preference Matrix

Figure A.3



3- decision theory

• List the feasible alternatives

• List the events

• Calculate the payoff

• Estimate the likelihood of each 

events

• Select a decision rule



Under Certainty



Under Certainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Example A.5



Under Certainty

Example A.5

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

If future demand will be low –



Under Certainty

Example A.5

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

If future demand will be low – Choose the small facility.



Under Certainty

Example A.5

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

If future demand will be low – Choose the small facility.



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin –

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin –

Best of the worst

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin – Small

Best of the worst

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin – Small

Maximax –

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin – Small

Maximax –

Best of the best

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin – Small

Maximax – Large

Best of the best

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin – Small

Maximax – Large

Laplace –

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin – Small

Maximax – Large

Laplace –

Best 

weighted 

payoff

Small facility 0.5(200) + 0.5(270) = 235

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin – Small

Maximax – Large

Laplace –

Best 

weighted 

payoff

Small facility 0.5(200) + 0.5(270) = 235

Large facility 0.5(160) + 0.5(800) = 480

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin – Small

Maximax – Large

Laplace – Large

Best 

weighted 

payoff

Small facility 0.5(200) + 0.5(270) = 235

Large facility 0.5(160) + 0.5(800) = 480

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin – Small

Maximax – Large

Laplace – Large

Minimax Regret –

Example A.6



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Example A.6

Maximin – Small

Maximax – Large

Laplace – Large

Minimax Regret –

Best 

worst 

regret

Regret

Low Demand High Demand

Small facility 200 – 200 = 0 800 – 270 = 530



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Example A.6

Maximin – Small

Maximax – Large

Laplace – Large

Minimax Regret –

Best 

worst 

regret

Regret

Low Demand High Demand

Small facility 200 – 200 = 0 800 – 270 = 530

Large facility 200 – 160 = 40 800 – 800 = 0



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Example A.6

Maximin – Small

Maximax – Large

Laplace – Large

Minimax Regret – Large

Best 

worst 

regret

Regret

Low Demand High Demand

Small facility 200 – 200 = 0 800 – 270 = 530

Large facility 200 – 160 = 40 800 – 800 = 0



Under Uncertainty

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Maximin – Small

Maximax – Large

Laplace – Large

Minimax Regret – Large

Example A.6



Under Risk

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Psmall = 0.4

Plarge = 0.6

Example A.7



Under Risk

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Psmall = 0.4

Plarge = 0.6

Example A.7

Alternative Expected Value

Small facility 0.4(200) + 0.6(270) = 242



Under Risk

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Psmall = 0.4

Plarge = 0.6

Example A.7

Alternative Expected Value

Small facility 0.4(200) + 0.6(270) = 242

Large facility 0.4(160) + 0.6(800) = 544



Under Risk

Highest 

Expected 

Value

Alternative Low High

Small facility 200 270

Large facility 160 800

Do nothing 0 0

Possible

Future Demand

Psmall = 0.4

Plarge = 0.6

Example A.7

Alternative Expected Value

Small facility 0.4(200) + 0.6(270) = 242

Large facility 0.4(160) + 0.6(800) = 544



Under Risk
Figure A.4
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Decision Trees

= Event node

= Decision node

Ei = Event i

P(Ei) = Probability of event i

1st
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2nd decision
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Payoff 2

Payoff 3

Alternative 3

Alternative 4

Alternative 5

Payoff 1

Payoff 2

Payoff 3

E1 [P(E1)]

E2 [P(E2)]

E3 [P(E3)]

E2 [P(E2)]

E3 [P(E3)]

Payoff 1

Payoff 2

1 2

Figure A.5
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Problem 3



NETWORK DESIGN 

DECISIONS 

• Introducing method

– Fixed and variable cost

– Identified forecasts

– One product

– Total cost is fixed cost +unit variable cost x 

Quantity

– Example and identification of equivalence 

levels

– Best choice is ….



Fixed and variable cost

Site Fixed cost Variable cost

A 250 000 $ 11 $ per unit

B 100 000 $ 30 $ per unit

C 150 000 $ 20 $ per unit

D 200 000 $ 35 $ per unit

Site Fixed cost Variable cost … Total cost

A 250 000 $ 11x10 000 u 360 000 $

B 100 000 $ 30x 10 000 u 400 000 $

C 150 000  $ 20 x 10 000 u 350 000 $

D 200 000 $ 35 x 10 000 u 550 000 $



Let’s come back to break even

100 000 $ + 30 $ x Q = 150 000 $ + 20 $ x Q    Q= 5000 u

150 000 $ +20$ x Q = 250 000 $ + 11 $ x Q    Q = 11 111 u

100 000 $ + 30 $ x Q = 250 000 $ + 11 $ x Q Q = 7 895 u



NETWORK DESIGN 

DECISIONS

• Transport cost
– Impact

– Finished goods flows

– Raw materials

– Multi choice to be solved through transport model

• Weighing method
– Relevant factors

– Weighing

• Gravity center method
– Geographical coordinates



NETWORK DESIGN 

DECISIONS
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Location
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To sum up some business tools

• Other Languages

• Different Norms and Customs

• Workforce Management

• Unfamiliar Laws and Regulations

• Unexpected Cost Mix
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Location Decisions -
Manufacturing
• Favorable Labor Climate

• Proximity to Markets

• Quality of Life

• Proximity to Suppliers

• Proximity to Parent Company

• Utilities, Taxes, and Real 
Estate Costs
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Location Decisions -
Services

• Proximity to Customers

• Transportation Costs and 
Proximity to Markets

• Location of Competitors

• Site-Specific Factors



Gravity center method

Coordonates of x,y

Average of x = Sum of xi / n destinations

Average of y = sum of yi / n destinations

Average of x,y will be optimum location



BUT 

we have to take into account 

quantities carried

• Average of x becomes  

                   sum of xi.Qi / sum Qi

• Average of y becomes

                     sum of yi.Qi/sum Qi
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Location
Health-WatchNorth

Erie

Pittsburgh

Harrisburg

Philadelphia

Scranton

Uniontown

State College

Example 10.1
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Location
Health-WatchNorth

Erie

Pittsburgh

Harrisburg

Philadelphia

Scranton

Uniontown

State College

Location Factor Weight Score

Total patient miles per month 25 4

Facility utilization 20 3

Average time per emergency trip 20 3

Expressway accessibility 15 4

Land and construction costs 10 1

Employee preference 10 5

Example 10.1
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Location Factor Weight Score

Total patient miles per month 25 4

Facility utilization 20 3
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Land and construction costs 10 1
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Location
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Pittsburgh

Harrisburg

Philadelphia

Scranton

Uniontown

State College

Location Factor Weight Score

Total patient miles per month 25 4

Facility utilization 20 3

Average time per emergency trip 20 3

Expressway accessibility 15 4

Land and construction costs 10 1
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Location
Health-WatchNorth

Erie

Pittsburgh

Harrisburg
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Scranton

Uniontown

State College

Location Factor Weight Score

Total patient miles per month 25 4

Facility utilization 20 3

Average time per emergency trip 20 3

Expressway accessibility 15 4

Land and construction costs 10 1

Employee preference 10 5

WS = (25 x 4) + (20 x 3) + 

(20 x 3) + (15 x 4) + 

(10 x 1) + (10 x 5)

Weighted Score

Example 10.1
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Location
Health-WatchNorth

Erie

Pittsburgh

Harrisburg

Philadelphia

Scranton

Uniontown

State College

Location Factor Weight Score

Total patient miles per month 25 4

Facility utilization 20 3

Average time per emergency trip 20 3

Expressway accessibility 15 4

Land and construction costs 10 1

Employee preference 10 5

WS = 340

Weighted Score

Example 10.1
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Location
Center of Gravity Approach

Census Population

Tract (x, y) (l) lx ly

A (2.5, 4.5) 2 5 9

B (2.5, 2.5) 5 12.5 12.5

C (5.5, 4.5) 10 55 45

D (5, 2) 7 35 14

E (8, 5) 10 80 50

F (7, 2) 20 140 40

G (9, 2.5) 14 126 35

Totals 68 453.5 205.5

Example 10.2

x* =

y* =
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Location
Center of Gravity Approach

Census Population

Tract (x, y) (l) lx ly

A (2.5, 4.5) 2 5 9

B (2.5, 2.5) 5 12.5 12.5

C (5.5, 4.5) 10 55 45

D (5, 2) 7 35 14

E (8, 5) 10 80 50

F (7, 2) 20 140 40

G (9, 2.5) 14 126 35

Totals 68 453.5 205.5

Example 10.2

x* =   6.67

y* =   3.02
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Location
Center of Gravity Approach

Figure 10.1
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Supplychain

Projects
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Implement
changes

6

Redesign
process

5

Implementing Changes

Document
process

3

Define
scope

2

Evaluate
performance

4

Figure 8.1

Identify 
opportunity

1
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Develop 
Marketing 

Plan

Install 
Operating 

Control 
Base

Select Bank Select Name Find Location

Provide Staffing Provide Physical 
Facilities

Establish Business 
Structure

Work Breakdown Structure

Figure 8.2

Strategic Plan Define Business 
Opportunity

Plan for 
Action

Proceed With 
Startup Plan

Start a New Business
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St. Adolf’s Hospital

Earliest Start

and

Earliest Finish Times

Finish

Figure 8.7
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GANTT chart in production …
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St. Adolf’s Hospital
Gantt 

Charts

Figure 8.9(a)
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St. Adolf’s Hospital

Figure 8.9(b)

Gantt 

Charts



QUIZ 
LOCATION



1- The factors involved in location decisions include 
a) foreign exchange. 

b) attitudes. 

c) labor productivity. 

d) all of the above. 

2- If Fender Guitar pays $30 per day to a worker in its Ensenada, Mexico, plant, and the employee 
completes four instruments per 8-hour day, the labor cost/unit is 

a) $30.00. 

b) $3.75. 

c) $7.50. 

d) $4.00. 

e) $8.00. LO 

3- Evaluating location alternatives by comparing their composite (weighted-average) scores 
involves 

a) factor-rating analysis. 

b) cost–volume analysis. 

c) transportation model analysis. 

d) linear regression analysis. 

e) crossover analysis. 

4- On the cost–volume analysis chart where the costs of two or more location alternatives have 
been plotted, the quantity at which two cost curves cross is the quantity at which: 

a) fixed costs are equal for two alternative locations. 

b) variable costs are equal for two alternative locations. 

c) total costs are equal for all alternative locations. 

d) fixed costs equal variable costs for one location. 

e)       total costs are equal for two alternative locations. 



5-A regional bookstore chain is about to build a 
distribution center that is centrally located for its 
eight retail outlets. It will most likely employ which 
of the following tools of analysis? 

Assembly-line balancing 

Load–distance analysis 

Center-of-gravity model 

Linear programming 

All of the above 

6- What is the major difference in focus between 
location decisions in the service sector and in the 
manufacturing sector? 

There is no difference in focus. 

The focus in manufacturing is revenue maximization, while the focus 
in service is cost minimization. 

The focus in service is revenue maximization, while the focus in 
manufacturing is cost minimization. 

The focus in manufacturing is on raw materials, while the focus in 
service is on labor.



Reminding problem



Reminding problem   

Binford Tool Company is screening three new product ideas, A, B, and C. Resource constraints

allow only one of them to be commercialized. The performance criteria and ratings, on a scale of

1 (worst) to 10 (best), are shown in the following table. The Binford managers give equal weights

to the performance criteria. Which is the best alternative, as indicated by the preference matrix

method?
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