
Objective [3.2] – Notes 
Part 1 – Quadratic  

  
Be familiar with and recognize the algebraic form(s) for all three models, including their corresponding parameters and if those parameters have 

any meaning in the context of the functional relationship (e.g. does a parameter control the initial value, rate of change (shape), decreasing or 
increasing (flip), max/min, limiting values, etc.) 

 
In a linear model both parameters (linear and constant) have meaning in the “real” business world.  The linear 
parameter was the constant rate of change of a relationship and the constant parameter is the initial value.   This will 
NOT be that case for other models.  Some parameters may not have any “real” business meaning.   Some will be derived 
from other values that do have meaning and yet some may just be “fitting” parameters with no specific meaning. 
 
So what about the parameters in the three models we have left to study, quadratic, exponential and logistic.   Do their 
parameters all have business meanings?  How do we find their parameter values given some information (data)?   What 
is the minimum information (data) we need to find values for all of them? 

 
Quadratic Model Parameters 

 
There are two “forms” of the quadratic model(function).   Recall the first is standard form and the second is vertex form.  
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So do  , ,  a b c  or  , ,a r s   have meaning?  It turns out yes and no.   

 
 

Standard Form Parameter Interpretations  2( )D t at bt c    

 

c  is definitely still the initial value, just let the input 0t   in the standard form.   Yet s is definitely NOT the initial value,  
just let 0t   in the vertex form!   Another disappointing thing is a  is NOT the constant rate.   In fact in ALL non-linear 
model(function) the rate is NEVER constant (that is what makes it non-linear!)  so therefore there will be NO 
parameter that represents the “absolute” rate (of change). 
 
So does a mean something else?   No.  It is related to the scaling of the output, but that’s not a business world 

interpretation, so NO meaning.   But it does let us know something about the relationship.  If 0a  ,  positive, then the 
relationship has a minimum.   If 0a  , negative, then the relationship has a maximum. 
 
So does b mean something?   No 
 
So in summary we can only say: 

c  is the  initial value,  b  is the  linear parameter,  a  is the  quadratic parameter 
 
 

Vertex Form Parameter Interpretations  2( ) ( )D t a t r s    

 
So does r mean something?   Yes.  It is the input of the maximum(or minimum) of the quadratic model (if  max/min is 

the domain!).  Note: In the vertex form above it is actually the additive opposite (e.g  r 5  would be a max/min at an 
input of 5) 
 



So does s mean something?   Yes.  It is the output of the maximum(or minimum) of the quadratic model (if  max/min is 
the domain!).   Note: here there is no change of sign (e.g. s 3   means the min/max would be at an output of -3) 
 
So in summary we can only say: 

r  is the input of the max/min of the model,  s is the output of the max/min of the model,   a  is the  quadratic 
parameter 
 
 
Finding Values for Quadratic Model Parameters 
 
Ok, so what is the minimum amount information (data) one needs to be able to find three unique parameter values 
representing one unique quadratic model (function)? 
 
It turns out 3!   One for each parameter!   In what ways could we be given this information? 
 
1.  You could be given just three input/output pairs (or more) and then you would need to do a regression to find the 
three parameter values.  Note: one way to get three pairs is to tell someone an initial value and the two zeros! 
 
2.  One could be given any ordered pair (e.g. the initial value) and the ordered pair of the max/min value.   So are you 
thinking?? …”Wait a minute.  I thought you said three pieces of information!”   Well it turns out that the second ordered 
pair being identified as a special point (max/min) is in essence the “third” piece of information.   Think about the vertex 
form.  In this case you would have r and s and then the other ordered pair “plugged in” will allow you to find a . 
 
That’s it!….there is really no other way to “tell” someone about a specific quadratic model.   
Note: “specific” model means you know the parameter values! 
 
 
I guess we need a couple examples. 
 
Problem 1.   The weekly revenue of a business selling gummy bear bags is a function of price and follows a quadratic 
model.  If weekly revenue is $10,000 when the price is $2 but is $8,000  when the price is $3 what are the three 
parameter values?  Plot the function from a price of zero to $5 
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Solution: 
First off notice that you are ONLY given two pieces of information!  So you can’t find all there parameters?  Yes you can?  
Why??   Because the third piece of information was implied.   You should be aware at this point that revenue as a 
function of price should ALWAYS have an initial value of zero.  In other words if we charge nothing we expect no 
revenue!   Can you write out the three pieces of information as ordered pairs?  If you could you could then easily load 
them into your calculator and do a quadratic regression and be done.  Of course we already know the constant 
parameter is zero, but you’ll still want to do the regression for find the other two (quadratic parameter, linear 
parameter) .  So the three ordered pairs (with the output in 1,000s) are 
 
(2,10)  (3,8), (0,0) 
 
If I do the quadratic regression in my calculator I get 
 



 
 

2( ) 2.33 9.67m R p p p     

 
and the graph looks like this 
 

 
 
 
Problem 2.   The weekly revenue of a business selling gummy bear bags is a function of price and follows a quadratic 
model.  If weekly revenue is at a maximum of  $12,000 when the price is $2 what are the three parameter values?  Plot 
the function from a price of zero to $5 
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Solution: 
 
Although we are going to find the parameters values of the standard form above we start with the vertex form.  

2( ) ( )m R p a p r s     
 
What are the ordered pair we know??   Remember initial value of revenue as a function of price is zero so we have (0,0) 
. We also have the maximum at (2,12) , output in thousands. 
 
So plugging into the vertex form we have 
 

2( ) ( 2) 12m R p a p     
 
Now here is something different I am going to make the “equation” and plug in the known pair! (0,0).    We are not 
going to solve for an input here were are going to solve for a parameter!  That’s a new idea! 
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So finally we have 
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And if that is plotted in the calculator it looks like this 
 

 
 
 
Ok, that is it.  Time for you to try a few problems. 


