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Response Models 

1. Aggregate response models 

2. Individual response models 

3. (Shared-experience models) 

4. (Qualitative response models) 
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The Concept of a Response Model 

Idea: 

Market 

Selling effort 

Advertising spending 

Promotional spending 

Marketing Inputs: 

Sales 
Share 
Profit 
Awareness, etc. 

Marketing Outputs: 
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Input-Output Model 
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Why Response Models?  

1. Marketing decisions take place in an 
environment that is difficult to analyze 
or control. 

 

2. Because  of the complexities of marketing 
problems and the limitations of mental 
models for decision making, the marketing 
engineering (ME) approach is of 
increasing interest to managers.  
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Simple Models to Complex Models  

First focus on the simplest of the model types: 
 

     aggregate response to a single marketing 
instrument in a static, noncompetitive 
environment.  

 

Then introduce additional marketing 
instruments, dynamics, and competition. 
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Determination of 
 Response Model Types 

1. By the number of marketing variables  

2. By whether they include competition or not 

3. By the nature of the relationship between input variables 

   and output variables -- a linear response or an S-shape response 

4. By whether the situation is static or dynamic 

5. By whether the model reflect  individual or aggregate  

    response  

6. By the level of demand analyzed (sales versus market share) 
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Terms  
to Denote the Equation   

1. Denote the equation or sets of equations that relate 
dependent variables to independent variables in a model 
such as relationship, specification, and mathematical 
form. 

2. Parameters are the constants (usually the a's and b’s) in 
the  mathematical representation of models. (e.g.,market 
potential or price elasticity). 

3. Calibration is the process of determining appropriate 
values of the parameters:statistical methods (i.e., 
estimation),  judgment's process, or a combination of 
approaches. 
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Response Function 
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A Simple Model 

Y (Sales Level) 

} b (slope of the 

         salesline) 

}
 

1 

X (Advertising) 

                     a 

(sales level when 

advertising = 0) 
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Example of Simple Model  
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Phenomena 

P1: Through Origin 

P4: Saturation 
P3: Decreasing Returns 

 (convex) 

P2: Linear 

Y 

X 

Y 

X 

Y 

X 

Q 
— 

Y 

X 
Response–14 

Simple Phenomena  
in Marketing Studies  (by Saunders, 1987) 

P1.    Output is zero when input is zero. 

P2.    The relationship between input and output is linear. 

P3.    Returns decrease as the scale of input increases.  

P4.    Output cannot exceed some level (saturation). 
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Phenomena 

P5: Increasing Returns 

 (concave) 

P8: Super-saturation P7: Threshold 

P6: S-shape 
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Simple Phenomena  
in Marketing Studies (by Saunders, 1987) 

P5.    Returns increase as scale of input increases.  

P6.    Returns first increase and then decrease as input increases     

         (S-shaped). 

P7.    Input must exceed some level before it produces any output      

         (threshold). 

P8.   Beyond some level of input, output declines    

         (supersaturation  point). 
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Aggregate Response Models: 
Linear Model 

Y  =  a  +  bX 

Linear/through origin 

Saturation and threshold (in ranges) 
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Aggregate Response Models: 
Fractional Root Model 

Y  =  a  +  bX
c   

 

c is prespecified and can be interpreted as 

elasticity when a = 0.   

Linear (c=1), increasing or decreasing 
returns (depends on c). 
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Aggregate Response Models: 
Exponential Model 

Y  =  aebx ;  x  >  0 

Increasing (for b>0) or 

decreasing returns  

(depends on b). 
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Aggregate Response Models: 
Modified Exponential Model 

Y  =  a (1 – e–bx)  +  c 

Decreasing returns and  

saturation (at a + c) and lower bound (at c). 

Widely used in marketing. 
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Aggregate Response Models: 
Adbudg Function 

 Y  =  b  +  (a–b) 

S-shaped (for c > 1) and convex (for 0<c< 1) ; 

saturation effect. 

Widely used. 

Amenable to judgmental calibration. 

X
c 

d + X
c 
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Calibration 

Means assigning values to the parameters of the model. 

 

the goal: to estimates of a and b that make the relationship  

              Y = a + bX, 

a  good  approximation  of   

how  Y  varies  with  values  of  X (that we know something about 
from data or intuition.) 

 

least  squares  regression or maximum likelihood method 

is often  used to calibrate a model.  
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Objective and Subjective Calibration 

calibration task is called 

objective calibration if the  data  that  we  use  
for  calibration are actual experimental or 
market data 
 

subjective calibration if the data are subjective 
judgments 
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Objectives to build Response Model 

To evaluate marketing actions and  

  to improve the performance of the firm in the     

  marketplace, the manager must specify objectives.  

 

The objectives may have different components (profit,     

  market share, sales goals, etc.), and they must specify  

  the time horizon, deal with future uncertainty,  

  and address the issue objectives to pursue. 
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Advertising Response Model for Blue 
Mountain Coffee Example 

three outputs:  

   ･short-term profit (after one year) 

   ･long-term profit (after three years) 

   ･long-term market share (after three years) 

Assumption:  

 ･the advertising level that maximizes short-term (annual) 

  profit is $1 million per quarter. 

 ･the advertising level that maximizes long-term (three  

  years)profit is $2 million per quarter. 

 ･our market share will be maximized  at the end of three years if 
we spend $3 million per quarter.  

What should we do? 
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Short-run profit 

Profit = (Unit price - Unit variable cost) *    

                Sales volume  - Relevant costs 

            = Unit margin *  Quantity - Relevant costs 
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Long-run  profit 

PV = Z0 + Z1r + Z2r**2 + Z3r**3 +… 

                         

where Zi is the profit for period i, and r = 1/(1 + d), 
with d being the discount rate. 
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Example of  
Dealing with uncertainty 

Consider the following 2 possible courses of action: 

 continuing with its current laser pointer, whose profit of 
$100,000 for the next year is known almost for sure) 
 

bringing out a replacement that would yield a profit of 
$400,000 if it is successful (likelihood = 50%) or 

a loss of $100,000 if it is unsuccessful (likelihood = 50%).  
 

What should it do? 
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Consider  Conglomerate,  Inc.'s,  risky  
investment 

Suppose  that Conglomerate's managers  would  be  
just  indifferent  between  the 50-50 chance of a 
$400,000 profit or a $100,000 loss and a $100,000 
gain for sure.  
 

We call the $100,000 in this case the certainty 
monetary  equivalent  for  the  risky  investment. 
 

The difference between the average gain ($150,000) 
and the certainty monetary equivalent ($100,000) is 
called the risk premium. 
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Two scenarios 

If  the  firm had lots of money and the ability to make 
many decisions of this type, on average  it  would  
make  50%  x  $400,000  - 50%  x  $100,000  or  
$150,000  with the new product, and so it seems clear 
that this is the better decision.  

 

But if the firm (like capital markets) values more 
certain returns over less certain ones,  

then the decision is not that clear. 
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Multiple goals I 

Although profit of some sort is an overriding goal of 
many organizations, it is not the only factor managers 
consider in trying to decide among possible courses of 
action.  
 

Managers may say, "We want to maximize our market 
share and our profitability in this market!”      or 

"We want to bring out the best product in the shortest 
possible time.“ 
 

 Such statements are attractive rhetoric, but faulty logic.  
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Multiple goals II 

For example, 
 

one can almost always increase market share by lowering 
price;  
 

after some point, however, profit will  be decreasing 
while market  share continues to increase.  
 

And when price becomes lower than cost, profit becomes 
negative even though market share is still increasing ! 
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Multiple goals III 

If a firm has two or more objectives that possibly conflict, 
how can the decision maker weight those goals to rank 
them unambiguously? A sophisticated branch of analysis 
called multi-criteria decision making deals with this 
problem.  
 

The simplest and most common approach is  

to choose one (the most important) objective  

and to make all the others constraints;  

then management optimizes one (e.g., a profit criterion) 
while considering others to be constraints  

(e.g., market share must be at least 14 percent). 
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The end of the class 

Response–35 

Multiple goals IV 

A second approach is goal programming, in which 
managers set targets for each objective, 

 specify a loss associated with the difference between 
the target and actual performance, and try to 
minimize that loss. 
 

Trade-off analysis (Keeney and Raiffa 1976) and the 
analytic hierarchy process (Chapter 6) are further 
procedures for handling multiple objectives and trade-
offs among objectives.  
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Multiple goals V 

Whether you use a simple formal method, such as the 
approach employing a single goal plus constraints, or a 
more sophisticated method of dealing with trade-offs 
among goals, it is critical that you neither ignore nor 
poorly assess important goals. 

 

After you have specified goals or objectives, the ME 
approach facilitates the process of decision making-
suggesting  those values of the independent variables 
(such as level of advertising, selling effort, or promotional 
spending) that will best achieve these goals(s) (such as 
maximize profit, meet target levels of sales, or maximize 
market share).  
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Multiple goals VI 

Throughout this book we will be exploring ways of finding 
those values. We  will  use optimization procedures often 
in our search for good marketing policies (good values for 
our independent variables).  
 

The Excel-based software in the book relies on 

an  add-in  module  called  Solver for optimization 
problems that require model calibration 

(searching for the best values for the parameters of 
response models) or model optimization 

 (looking for the best values for independent variables).  

In the appendix to this chapter, we describe how Solver 
works. 


