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Lecture - 53
Multicriteria Decisions - I

Dear students, in the previous lecture, | discussed solving goal programming using spreadsheets.
In this lecture, 1 am going to discuss a complex problem of goal programming. Here, | will be

considering multiple goals with the same priority levels.

Agenda

* Goal Programming
* Solving More Complex Problems
* Formulating the Goal Equations

* Formulating the Objective Function

So, the agenda for this lecture is solving more complex problems as usual. We are going to

formulate the goal equations, and we are going to formulate the objective functions.



Goal programming: solving more complex problems

'

+ In this lecture | am going to explain formulate and salve goal programming madels that
invalve multiple goals within the same priority level,

+  The spreadsheet solution procedure outlined in this lecture develops a solution to 3
goal programming model by solving a sequencg_af linear programming models .
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In this lecture, | will explain, formulate, and solve the goal programming models that involve
multiple goals with the same priority levels. So, what am | going to do? I will formulate and
solve goal programming involving multiple goals with the same priority levels. So, the
spreadsheet solution procedures outlined in this lecture develop a solution to a goal programming

model by solving a sequence of linear programming models.

So, we are going to solve a sequence of linear programming models. What is the meaning of the
same priority level? For example, if we say priority level P1 there may be some goal 1, goal 2.
Priority level 2 may be goal 3, priority level 3 may be goal 4, and goal 5. So, what happening?
The same priority levels there are different goals. So, this kind of problem we are going to solve

in this lecture.



Example: ABC Supplies Problem

+  The management of ABC Supplies establishes monthly goals, or quatas, for the types of customers
contacted.

* For the next four weeks, ABC's customer contact strategy calls for the salesforce, which consists of
four salespeople, to make 200 contacts with established customers wha have previously purchased
supplies from the firm.

In addition, the strategy calls for 120 contacts of new customers,
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I have taken an example problem. The reference for the book reference for that problem is this
Anderson et al. book. The management of ABC supplies establishes monthly goals, or quotas,
for the type of customers contacted. A company has a plan to contact some customers. For the
next four weeks, the company's contact strategy calls for the sales force, which consists of four
salespeople, and make 200 contacts with established customers who have previously purchased

supplies from the firm.

In addition, the strategy calls for 120 contacts for new customers. So, the company's target is to

call 200 old customers and to contact 120 new customers. They have four salespeople.
Example: ABC Supplies Problem

* After making allowances for travel and waiting time, as well as for
demonstration and direct sales time, ABC allocated two hours of 7).
salesforce effort to each contact of an established customer.

* New customer contacts tend to take longer and require three hours
per contact, 3

—————



After making allowances for travel and waiting time, as well as for demonstration and direct
sales time, the company ABC allocated 2 hours for sales effort to each contact of an established
customer. Here, establishment means you may be regular customers’ old customers. The time
allocated for contacting the established customers is two hours. New customer contact tends to
take longer and requires three hours. So, here they are allocating two hours here, allocating three

hours for the new customers.

Example: ABC Supplies Problem

+  Normally, each salesperson works 40 hours per week or 160 hours over
the four-week planning horizon

* Under a normal work schedule, the four salespeople will have 4(160) =
640 hours of salesforce time available for customer contacts.

+  Management is willing to use some overtime, if needed, but is also
willing to accept a solution that uses less than the scheduled 640 hours
available,
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Normally, each salesperson works 40 hours per week, so 160 hours over the 4-week planning
horizon. So, 40 multiplied by 4. Under a normal work schedule, 4 salespeople will have because
1 salesperson will have 160 hours. So, they have four salespeople. So, 4 multiplied by 160, they
will have 640 hours of sales force time available for customer contacts. So, they are going to

contact two types of customers: one is an established customer, and the other is a new customer.

So, management is willing to use some overtime, if needed, but is also willing to accept a
solution that uses less than the scheduled 640 hours available. So, they are willing to accept a
solution that uses less than the scheduled 640 hours of available, which means they need not

work for 640 hours. They may also work less than 640 hours.



Example: ABC Supplies Problem

* However, management wants both overtime and underutilization of
the workforce limited to no more than 40 hours over the four-week
period.

* Thus, in terms of overtime, management’s goal is to use no more
than 640 + 40 = 680 hours of salesforce time

+ Interms of labor utilization, management's goal is to use at least
640 - 40 = 600 hours of salesforce time.

However, management wants both overtime and underutilization of the workforce limited to no
more than 40 hours over the four-week period. So, they say overutilization and underutilization
should be limited to no more than 40 hours. What is the meaning of that? For example, in terms
of overtime, the management goal is to use no more than 40 hours. What will happen? So, they

already have 640 + 40 = 680, so they can work 680 hours of sales force time.

In terms of labor utilization, the management's goal is to use at least because they permit
underutilization. So, 640 - 40 they must work at least 600 hours of sales force time.

Example: ABC Supplies Problem

* |n addition to the customer contact goals, ABC established a goal
regarding sales volume.

+ Based on its experience, ABC estimates that each established
customer contacted will generate 5250 of sales and that each
new customer contacted will generate $125 of sales.

* Management wants to generate sales revenue of at least 570,000
for the next month,
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In addition to customer contact goals, ABC company established a goal regarding sales volume.

Based on its experience, ABC estimates that the established customer contracted will generate



250 dollars in sales, and each new customer contracted will generate 125 dollars in sales. The
management wants to generate sales revenue of at least 70,000 dollars for the next month; this is

also one of the targets.

The first target is to work for 640 hours, but they can work more than 40 hours or less than 40

hours if they accept it. The other goal is that the revenue should be at least 70000 dollars.

Priority Level of Goals

* Given ABC's small salesforce and the short time frame involved,
management decided that the overtime goal and the labor utilization goal
are both priority level 1 goal,

*  Management also concluded that the $70,000 sales revenue goal should
be a priority level 2 goal and that the two customer contact goals should
be priarity level 3 goals.

Given ABC's small sales force and the short time frame involved, management decided that the
overtime goal and the labor utilization goal are both priority level 1. So, the first priority is
overtime and labor utilization. Management also concluded that the 70,000-dollar sales revenue
goal should be priority level 2, and the two customer contact goals should be priority level three.
So, they have three priorities: P1, P2, and P3.



Priority Level of Goals

=3

* Prionty lipl 1 Goal .
- rsﬁ 1: Do not use any more than 680 hours of salesfarce time, ? [
= Goal 2: Do nat use any less than 600 hours of salesfarce time,

+  Priority Level 2 Goal )
= Goal 3: Generate sales revenue of at least 5?0,000.11 P;_.

*  Priority Level 3 Goals
= Goal 4: Call on at least 200 established customers, j Pi.

= Goal 5: Call on at least 120 new customers,
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Now, | am going to explain three priority levels and the goals for each priority level. For
example, at the priority level 1 there are two goals. One goal is do not use any more than 680
hours of sales force time. Goal 2 is to not use any less than 600 hours of sales force time. This is
at a priority level 1; at priority level 2 generates sales revenue of at least 70,000 dollars. In
priority level 3, call on at least 200 established customers; in goal 5, call on at least 120 new

customers.

This is your period priority level 3, and this is your P2. So, we have this kind of goal

programming problem we are going to solve it.

Goal 1: Do not use any more than 680 hours of salesforce time

+  Decision variables whose values will be used to determine whether we are able to
achieve the goals,
et E= the number of established customers contacted X
M = the number of new customers contacted ‘a 5[
_ . - BE oA
A 1
+ Goall LG T2~ '
2643N-d] +d;=680 Il
¢ d =the amount by which the number of hours used by the salesforce is greater
than the target value of 680 hours
¢ d7 =the amount by which the number of hours used by the salesforce is less than
the target value of 680 hours
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What is the first goal? First, | am going to write how to write the goal equation. What is the goal
1? Goal 1 says do not use any more than 680 hours of sales force time. So, decision variables
whose value will be used to determine whether we are able to achieve the goals or not. What are
the decision variables we are going to consider? E. E means the established customers contacted;

N means the number of new customers contacted.

We know that for each established customer, the time required is two hours. So, 2E plus for new
customers, the time required is 3 hours, so 3N. So, 2E + 3N = 680 + di* - di” we know how to
write the goal equations, which you have discussed in the previous lecture. If I bring my d;* to
the left-hand side will become d:* - d1". So, d1* is a positive deviation in the amount by which the

number of hours used by the sales force is greater than the target value of 680 hours.

dy” is the amount by which the number of hours used by the sales force is less than the target

value of 680 hours. So, the di* is a positive deviation, di” is negative deviation.

Goal 2: Do not use any less than 600 hours of salesforce time.

Yoo
y T ofor -’1;1_ ~%s

+ Goal2 i
2 +3N-d +d;= 600 bt e
v (d3=the amount by which the number of hours used by the salesforce is \
greater than the target value of 600 haurs dy

* iy =the amount by which the number of hours used by the salesforce is
less than the target value of 600 hours
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Goal 2: do not use any less than 600 hours of sales force. So, as usual 2E + 3N = 600 + do>* - d2".
So, what will happen? When you bring it to the left-hand side, it will become -d>* + d2". So, what
is the meaning in another way? For example, say this is 600, so the upper side is d>* positive
deviation. See the lower side is d>". So, another intuitive way is that the positive deviation has to

be minimized.



So, that will become 600, and the negative deviation has to be improved so that it will become
600. That is a logic. So, which deviation is more important? We will decide later, but to say why
we are writing minus the positive deviation has to be decreased, and the negative deviation has to
be improved. So, it will be labeled 600. Otherwise, in this equation, you can see d>* - d>” when

you bring the left-hand side, it will become -d>* + d>.
Goal 3: Generate sales revenue of at least $70,000
Goal 3

250E + 125N - 5 + dy= 70,000
{3 = the amount by which the sales revenue is greater than the target value of §70,000

dy = the amount by which the sales revenue is less than the target value of 570,000

Now we will go to the goal 3. What is the goal 3? Generate sales revenue of at least 70,000
dollars. We know that through one established customer, the revenue is 250 dollars. For one new
customer, the revenue is 125 dollars. So, equal to 70 000 + ds* - d3". When you bring it, the left-
hand side will become - d3* + ds". Here, ds* is the amount by which the sales revenue is greater
than the target value of 70,000 dollars, and ds"is the amount by which the sales revenue is less
than the target value of 70,000 dollars.



Goal 4: Call on at least 200 established customers

Goal 4
E-dy +d; =200
v Where

* ¢y =the amount by which the number of established customer contacts is
greater than the target value of 200 established customer contacts

* = the amount by which the number of established customer contacts is
less than the target value of 200 established customer contacts
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Now we will go to the goal 4. What is that goal 4? Call on at least 200 established customers. So,

E - ds* + ds” = 200, ds* represents a positive deviation, and d4” represents a negative deviation.

Goal 5: Call on at least 120 new customers

Goal 5
N-dg +dy =120

* ;= the amount by which the number of new customer contacts is greater than the target
value of 120 new customer contacts .

¢ g = the amount by which the number of new customer contacts is less than the target
value of 120 new customer contacts.
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Then, in goal 5, call on at least 120 new customers. So, as usual N - ds™ + ds” = 120.




Objective function for the Priority Level 1

* Priority level 1: Goal 1: 2E + 3N - | + o = 680 :Do not use more than 680
= When considering goal 1, if d; = 0, we will have found a solution that uses ng more than 680
haurs of salesforce time

- Betause solutions for which &y is greater than zero represent overtime beyond the desired
lewel, the objective function should minimize the value of d; .

Priority level 1: Goal 2: 2€ + 3N - d; + d, = 600 : do not use less than 600

= When considering goal 2, if @; =0, we will have found a solution that uses at least 600 hours
of sales force time.

- Ifd; is greater than zero, however, labor utilization will not have reached the acceptable
e

= Thus, the objective function for the priority level 1 goals should minimize the value of d; |
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Now, | am going to discuss the objective function for priority level 1. In priority level 1, we have
two goals; the first goal is not to use more than 680 hours. When considering goal 1, d:*is a
positive deviation. What is the meaning of that? We will have found a solution that uses no more
than 680 hours of sales force time. When d1* is 0, we will achieve exactly 680 because solutions

for d1 places greater than O represent over time beyond the desired level.

So, the objective function should minimize the value of di*. Why do we have to minimize this
d:*? Out of d1* and d1"which is not desirable. The positive deviation is not desirable because that
objective says that do not use more than. So, positive deviation has to be minimized. So, we are
going to minimize d:* and we will go to another goal. What is another goal? Do not use less than
600.

So, by looking at the objective of goal 2 itself, it says that the negative deviation has to be
minimized. When considering goal 2, if d2” = 0, we will have found a solution that uses at least
600 hours of sales force time. In case d> is greater than O, what will happen? The labor
utilization will not have reached an acceptable level. Thus, the objective function for the priority

level 1 goal should minimize the value of dz".

Because it says not to use less than 600 hours. So, the negative deviation has to be minimized.
That is why we wrote d,".



Objective function for the Priority Level 1

+  Because both priority level 1 goals are equally important, the objective function for the
priarity level 1 prablem is
¢ Mind, +d,

Because both priority level 1 goals are equally important, the objective function for the priority

level 1 problem is to minimize d1* + dz".
Objective function for the Priority Level 2

* Priority level 2: Goal 3: 250F + 125N - | + ;= 70,000
= In considering the priority level 2 goal, we note that management wants to achieve
sales revenues of at least $70,000,
- Ifdy =0, ABC will achieve revenues of at least $70,000, and if d; >0, revenues of
less than $70,000 will be obtained.,

* Thus, the objective function for the priority level 2 problem is
Min d;
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Now we will write the objective function for priority level 2. What does the priority level say?

The revenue should be at least 70,000 dollars. So, ds* represents a positive deviation, and ds’
represents a negative deviation. Which is desirable? If it is a positive deviation, that is
acceptable, That means if the revenue is more than 70,000 dollars, it is acceptable. But if the
revenue is less than 70,000, that is, if you get some value for ds that is not desirable. So, we have

to minimize our negative deviation. That is why we are writing a minimum ds".



Objective function for the Priority Level 3

+ Priority level 3: Goal 4: E - d; +d, = 200: At least 200 established customers
- When considering geal 4, if d;, =0, we will have found a selution with at least 200
established customer contacts;
- however, if d; > 0, we will have underachieved the goal of contacting at least 200
stablished customers.

= Thus, for goal 4 the objective is to minimize d; .
Priority level 3: Goal 5: N - s + d; = 120 at least 120 new customers

- When considering goal 5, if dg = 0, we will have found a solution with at least 120
new customer contacts:

= However,if dg >0, we will have underachieved the goal of contacting at least 120
New customers,

= Thus, for goal 5 the objective is to minimize d;, .

Now, we are going to write the objective function for priority level 3. In priority level 3, there
are two goals: goal 4 and goal 5. What is the goal 4? At least 200 established customers has to be
contacted. In this function, E — d4* + d4” when considering goal 4, if d4"= 0, we will have found a
solution with at least 200 established customers. However, if ds is the positive value, we will
have underachieved the goal, which means we are not able to contact 200 customers.

So, we have to minimize our underachievement so ds. Come to goal 5, there are over-
achievement and under-achievement. So, at least 120 customers, if you overachieve, there is no
problem. So, ds* there is no problem, but when you go for underachievement, that is ds that is

not desirable, so we have to minimize our ds.

Objective function for the Priority Level 3

¢ [f goals 4 and 5 are equal in importance, the objective function for the priority level
3 problem would be

Min dj+d;

*  However, suppose that management believes that generating new customers is vital
to the long-run success of the firm and that goal 5 should be weighted mare than
goal 4.

If management believes that goal 5 is twice as impartant as goal 4, the abjective
function for the priority level 3 problem would be

Min d3+2d;
;{:
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So, for priority level 3, the objective function is to minimize ds~ + ds”. However, suppose the
management believes that generating new customers is vital to the long-run success of the firm,
and that goal 5 should be weighted more than goal 4. So, we are giving more importance to the
new customers. If management believes that goal 5 is twice as important as goal as four the
objective function for the priority level 3 problem would be ds~ + ds”. Because 2 is the higher

weightage for the new customers we have to multiply by 2.

Overall objective function

+  Combining the objective functions for all three priarity levels, we obtain the overall
objective function for the Suncoast Otfice Supplies problem:

Win P d])+P1( d;)+P2( d5)+3(d; 3] Ed&.j,
e i -.,\\f__-—--
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Now what is the overall objective function? Combining the objective functions for all three-

priority levels, we obtain the overall objective function:
 Min PA{ d} }+P1( 3 )+P2( d3)+P3( d})+P3( 2d;)

So, this is our level 1, this is our level 2, this is our level 3. We know that the P1 is not the
multiplication factor. It is to show this is the priority level 1. In priority level 1, there are two

goals; in priority level 2, there is one goal; in priority level 3, there are two goals.



Complete Goal programming model

* Min PI{dy)+P1( dy)+P2( d3)+P3{ d3)+P3( 2d5)
+ sl
26+3N-d] +d;=680 Goall
26+ 3N-d} +d;=600 Goal2
2506 + 15N - df + d;=70,000 Goal3
E-dj +dy =200 Goald
N-di +d; =120 Goals
ENG  dydy  d5d;, dsdy  dydd ds 20
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Now, | have brought the complete goal programming model goal. Objective function goal 1, goal

2, goal 3, goal 4, goal 5. So, we are having 5 constraints.

Computer Solution

+ The following computer procedure develops a solution to a goal
programming model by solving a sequence of linear programming problems.

+ The first problem comprises all the constraints and all the goal equations for
the complete goal programming model

+»  However, the abjective function for this problem involves only the P1 priority
level goals.
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Now, we are going to solve this goal programming problem with the help of a spreadsheet. The
following procedure develops a solution to a goal programming model by solving a sequence of
linear programming problems. The first problem comprises all the constraints and the goal
equations for a complete goal programming model. However, the objective function for this

problem involves only P1 priority-level goals.



Computer Solution

+ Again, we refer to this problem as the P1 problem.

+ Whatever the solution to the P1 problem, a P2 problem is formed by
adding a constraint to the P1 model that ensures that subsequent
problems will not degrade the solution obtained for the P1 problem.

+ The objective function for the priority level 2 problem takes into
consideration only the P2 goals,

+ We continue the process until we have considered all priority levels,

Again, we refer to the problem as the P1 problem. Whatever the; solution to the P1 problem, a
P2 problem is formed by adding a constraint. See that we are adding a constraint to the P1
model. At the time of solving P2, we have to add a constraint for P1 that ensures that the
subsequent problem will not degrade the solution obtained by the solution obtained for the P1
problem, which is the meaning of preemptive.

So, the objective function for the priority level 2 problem takes into consideration only P2 goals.
But you have to add the constraint of P1. We will continue the process until we have considered
all priority levels.

Computer Solution: P1

Min d; +d;
st
26+ 3N-df +d;=680 Goall
26+ 3N-di +d;=600 Goal2
250F + 125N - d +d3=70,000 Goal3
E-dj +dj =200 Goald
N-df +d5 =120 Goals
ENAT, 7 df, d;df,dydb,dydi ds 20




Now, we are going to solve three linear programming models for each priority. Because we have
P1, P2, and P3, I first took P1. You see, | have taken only the P1 objective function, but | have

considered all the constraints.

Computer Solution: P1

To solve the ABC's problem, we begin by sclving the P1 prablem:

In Figure we show the salution far this linear pragram.
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So, we are going to solve this problem with the help of Excel.

So, now | am going to open Excel you see, | have written P1. | have written decision variables E,
N, di*, di, do¥, do, ds*, d3, dsa*, ds7, ds*, ds”. The cells that are green in color are the changing
cells. Then, I wrote one coefficient of the objective function. We only have two coefficients in
priority level one: d1*and di1*. So, | have written one and another here, and then | have written all

the constraints.

So, as usual, I have written the resources utilized, and the equations all are equation types of the
right-hand side constraint I have written. Now, if 1 go to the solver, click on the solver. You see,
| have chosen the target cell, | have written the changing cell, and | have written the constraint.
When 1 solve it, the value for E is 250, N is 60, and | look at the value of the objective function.
The value of the objective function is minimization; it is 0. So, we have achieved the optimal
solutions.

Now, | will go back to the presentation. So, | have attached a screenshot of my Excel solution.

So, what we have done? We solved the P1 problem; this was the final solution.



Computer Solution: P1

+  The solution shows E = 250
established customer contacts
and N = 60 new customer
contacts, Because d; =0 and
dy =0, we see that the solution
achieves bath goals 1 and 2,

+ Alternatively, the value of the
objective function is 0,
confirming that both priority
level 1 goals have been
achieved,

Now | am going to interpret the output. The output shows we have to contact 250 established
customers and 60 new customers. You see that di*= 0 and di* = 0. So, we see that the solution
achieves both goals 1 and 2 because the positive deviation value also becomes 0, and the
negative deviation value also becomes 0. Alternatively, the value of the objective function is O,
confirming that both priority level 1 goals have been achieved. So, we have achieved goal 1 and

goal 2 in priority level 1.

Computer Solution: P2

Newt, we consider goal 3, the
pricrity level 2 goal, which is
to minimize d; . The solution
in Figue shows that dy =0,

+ Thus, the solution of £ = 250
citablished custamer cantacts
and N = 60 new customer
contacts also achieves goal 3,
the prionity level 2 goal, which
1510 gEnerate d sales revenue
of at least $70,000,

Now, we are going to solve another set of linear programming models for level 2, which is a P2.
We consider goal 3 the priority level 2 to minimize ds". The solution in the figure shows here in

the problem itself. When we solve in the P1, we get d3”= 0. So, we do not need to solve P2



separately because we already have the solution for P2. How? The value of ds is 0. So, the

solution for E = 250 is to establish the customer contacts.

And N = 60 new customer contacts also achieve goal 3, the priority level 2 goal, which is to
generate a sales revenue of 7000. So, we need not solve for P2 because when we solve P1, we

get the result for P2.

Computer Solution P1 and P2

+ The fact that d; =0 indicates that the current solution satisfies
goal 3 exactly at $70,000.

* Finally, the solution in Figure shows d; =50and d; = 60.

+  These values tell us that geal 4 of the priority level 3 goals is
overachieved by 50 established customers, but goal 5 is
underachieved by 60 new customers,

The fact that ds* = 0 indicates that the current solution satisfies gold three exactly at 70,000
dollars. Finally, the solutions in the figure show ds"= 50 and d4~ = 60. See this. | will go back to
this value. So, what is the meaning of this d4*? That means we are over-achieving goal 4, and we
are under-achieving 60. These values tell us that goal 4 of the priority level 3 goal is

overachieved by 50 established customers.

So, we have achieved more than what is required. However, goal 5 is underachieving by 60 new

customers.



Computer Solution P3

* Min(ds)# 2d5)
+osl
26+ 3N-d] +d;=680 Goall
2643N-dj +d;=600 Goal2
2508 + 125N - d +dy=70,000 Goal3
E-dj +d; =200 Goald
N-d: +d; =120 Goals
di+d;=0
d; =0
ENAT 7 d7 ,dydf ,dy df di didy 20
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Now we have solved for P1 and P2. Now, we are going to solve by P3. What is the P3 priority

level? What is the objective function d4"? See that we have written two because contacting new
customers is two times more important than contacting old customers. Another important thing
you have to note is that we have written the P1 objective function and the P2 objective function

here.

So, the value of the P1 objective function is 0, and the P2 objective function is also 0. So, these

two new constraints has to be added at the time of solving your P3.

Computer Solution P3

+ The original five constraints of the P1
problem appear in the P3 problem.

*  However, two additional constraints Min {dJ+{ 245)
must be added to ensure that the sl
sﬂlutlgn to the F.’E‘. prablem continues 24 3N-df ;4680 Goall
to satisfy the priority level 1 and 20!+ 7o 600 Goald
priority level 2 goals. 506 115N - 4} + 45+ 0,000 Gool
+ Thus, we add the priority level 1 E-dj +ddj = 200 Goald
constraint d + d; =0 and the priority Neds +d; = 120 Goals
level 2 constraint dy =0 f+ddys0
+  Making these modifications to the P1 ) o *": =0 ) L
problem, we obtain the solution to the ENAL iy didy, diy i s 20
P3 problem shown in Figure .
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The original five constraints of the P1 problem appear in the P3. However, two additional
constraints must be added to ensure that the solution to the P3 problem continues to satisfy P1
and P2 goals. So, we add the priority level 1 constraint di* and d> = 0 and the priority level 2
constraint d3” = 0. By making these modifications to the P1 problem, we obtain the solution to
the P3 problem, as shown in the figure. So, now | will go back to Excel. I will be solving the P3.

You see this P3 is that initially, there are five constraints, but in P3, |1 have added 2 more
constraints. See C6 and C7, so there are seven constraints. When | solve that, | go to the solver,
go to the solver as usual. | have added the target cell minimization problem, changing cells, and
the constraint. So, when 1 solve it, the value of my objective function is 120, and | will interpret

the meaning of this 120; actually, we have to have 0.

But we are not able to achieve 1 to 0. We have got 120, | will interpret. I will go back to my

presentation.

Computer Solution P3
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See that this is the result of my objective function. Now, | am going to interpret the solution for
the P3 level. Look at the solver output here. The objective function value is 120, but we have to
minimize it, which means it has to be 0. We are not able to achieve zero and for other things. We
got the value for E= 250 N= 60 and see that we have some positive values for d.*, ds*, and ds".

So, what is the meaning of this one?



Computer Solution P3

Referring to Figure , we see the
objective function value of 120
indicates that the priority level 3
goals cannot be achieved,
Because dy = 60, the optimal
solution of E = 250 and N = 60
results in 60 fewer new customer
contacts than desired,
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So, referring to the figure, we see that the objective function value of 120 indicates that the
priority level of three goals cannot be achieved. Because we got the value of ds” = 60, it has to be
0. So, the optimal solution of E = 250, N = 60 results in 60 fewer new customer contacts than
desired. So, we have to contact 120 new customers, but we are only able to get 60 customers. So,

underachievement is how much? 60. So, that underachievement is nothing but your ds".

Computer Solution P3

*  However, the fact that we
solved the P3 problem tells us
the goal programming solution
comes as close as possible to
satisfying prionity level 3 goals
given the achievement of both
the priority level 1 and 2 goals,

+  Because all priority levels have
been cansidered, the solution
pracedure is finished,

+  The optimal solution for ABC is
to contact 250 established
customers and 60 new
customers
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However, the fact that we solved the P3 problem tells us the goal programming solution comes

as close as possible to satisfying priority level 3 goals given the achievement of both priority
levels 1 and 2. So, P3 may not be a perfect solution, but it is very close to our expected solution,
but we have already achieved P1 and P2. Because all priority levels have been considered the

solution procedure is finished.



So, the final conclusion is that the optimal solution for this company is to contact 250 established
customers and 60 new customers. So that they can achieve P1, P2, and P3 level goals. How
many goals? There are five goals: goals 1, 2, 3, 4, and 5.

Computer Solution P3

+  Although this solution will not achieve management's goal of contacting at
least 120 new customers, it does achieve each of the other goals specified,

+  If management isn't happy with this solution, a different set of priarities could
be considered,

+ Management must keep in mind, however, that in any situation involving
multiple goals at different priority levels, rarely will all the goals be achieved
with existing resources,
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Although this solution will not achieve management's goal of contacting at least 120 new
customers, it does achieve the other goals. If management is not happy with this solution a
different set of priorities could be considered. So, management must keep in mind, however, that
in any situation involving multiple goals at different priority levels, rarely will all the goals be
achieved with existing resources.

So, it is difficult to achieve all the goals at a time, but we can achieve the goals as much as
possible. Dear students, in this lecture, 1 have explained how to solve a complex goal
programming problem where there are multiple goals in the same priority level. In the next
lecture, | will discuss the analytic hierarchical process, which is another type of multi-criteria

decision-making technique. Thank you.



