
Objective [2.1]-Notes  

Know what the two parameters in a linear model/function mean in the context of “real” relationships.  
Recognize the vocabulary used for these parameters depending on the context  
(constant rate, slope, coefficient) and (initial value, vertical intercept, constant) 

 

 

Like someone enrolled in a “quit” smoking program for a few weeks you have made “great strides” in kicking your x,y,f 
habit.   Now not only  do we need to make sure you don’t slide back into the old habit of thinking that x is always the 
input and y is always the output and f is always the function name we have two more letters we need to kick the habit 
on. 
 
m is NOT always the slope and b is NOR always (forbid!) the y-intercept.   Let’s not even go here although the author 
does over and over and over again in sections 1.3 and 1.4 of the book.   Before I let you lose in those sections I need to 
know that the author is not going to make you fall back into old habits because of his repeated use of these symbols in 
ONLY these ways.   Like someone who has finally got to two weeks without a cigarette we don’t want to have a lapse 
and start “smoking” again. 
 
 
 
BREAKING THE “Slope, m” HABIT 
 
So do you know recognize a linear model/form and the parameters when I write out the full functional notation?  I hope 
you can.  Let’s look at an example. 
 

( )q D p i pr    

 
Is this a linear model/function?  YES!   (objective 1.8) 
Note: when I put a / between words that means you can reread the equivalent sentence using the word after the / as a correct alternative word. 
 

Can you write it in standard form? 
 

( )q D p rp i    
 

Can you identify the parameters?    YES!  r and i (objective 1.10) 
 
Great!  How can we refer to these parameters in English?  How can we give them names and values based on the 
business relationships we are attempting to model and any data or numerical information we have already collected? 
 
Well first off without a business context at ALL we have several ways we can talk about these parameters.  Some of 
these you already know and their use depends on the representation/audience you find yourself in. 
 
So let’s go back to the temporarily “evil” symbol m.   If I said nothing and just asked totally out of context what is m?  
many of you would say “That’s the slope!”   Well you are “right” but you could easily be “wrong”.  Watch. 
 

( )m D p rp i    

 
Is m the “slope” in the above full functional notation?   No it is NOT!  m is the output.   So you see your were “wrong”.  It 
wasn’t your fault, it was just there was no context, no functional notation available so you used your “training” and 
came up with an answer because you had been “smoking” on the fact that m is ALWAYS the slope. 
 
So let’s see, given the functional notation above what is the symbol representing the slope?  Why it’s “r” right?  Yes r! 
 



Now another part of this question in which you are in somewhat in “error” is referring to r as “the slope”.  You see it 
turns out we do have a context for this functional notation.  It is describing the price- demand function; monthly 
quantity demanded for the product (in thousands) is a function of its price in dollars.   So if we are talking with our boss 
and we say the “slope” is 5 he/she won’t have a clue what we are talking about.  Thus in a sense we are “wrong” to use 
the word slope in this case.  (note: can you think of a  worker-supervisor situation where using the word “slope” is ok?).     
 

( )q D p rp i    

 
So how should we describe r?    In this case it would be thousands of sales lost per month for each $1 increase in the 
price of the product.    WOW that is so much clearer isn’t it?  To me, hopefully to you and definitely to your boss.     For 
our specific example with r having the value of 5 we could say, for each dollar we raise the price we lose five thousand 
units in sales each month.   
 
Yet another way less clear but more mathematical is to call r the “constant demand rate”  or say in our specific example 
“The constant demand rate is 5 thousands units a month/dollar”.   Note: I don’t have to put in the “negative” because 
we have the law of demand which says that the demand rate is always negative.    Here is something else important to 
note.  Prior to you reading these notes I am SURE you would have used “slope” in place of “demand rate”.   Now you 
know better.  We should almost NEVER use the word “slope” unless we have a clear reason to do so.   We need to “kick” 
this habit! 
 
So, 
 
If we have a context like above, we should say things like I did in the bold.  But what can we say if the is NO context.   
 

Alternatives to “slope” in a linear model when there is NO context 

Rate  (it is will be actually a “constant rate” for linear models)  

Coefficient  (if we are referring to the algebraic form) 

Linear parameter (if in the context of an algebraic model) 

  
A few notes on these above    
 
When no choice is clear “Rate” is preferred!  You don’t need to say “Constant Rate” unless you want to emphasis that 
this is a linear model.  In fact if you say some relationship has a “constant rate of change” you ARE saying that IS a 
linear relationship.     
 
You don’t need to say “Linear Coefficient” because in a linear model there is ONLY one coefficient.     
 
You DO need to say linear parameter because in a linear model there are two parameters right? And you need to 
distinguish between the two. 
 
Looking back at our example we could say that r is the constant rate, or r is the coefficient (of p) or r is the linear 
parameter of D (to distinguish it from i). 
 

( )q D p rp i    

 
  



BREAKING THE “Y-Intercept, b”  HABIT 
 
Ok, so hopefully you have broken yourself of the “slope, m” habit??  Now how about that other temporarily evil letter, 
b, and it’s even more egregious partner “y-intercept”.   What are you going to substitute for these habitually “incorrect” 
beasts? 
 
First are you really “wrong” to say b and y-intercept?  Yes and no.  It depends on the context and how clearly you want 
to communicate.   Say I give you this. 
 

( )b D p rp i    

 
b is NOT the “y-intercept” it is the output, yes!  In fact there is no y symbol in this notation so we can’t rightly refer to it 
at all!  We do know that you were trained to ALWAYS think that y is the output and since you knew that on a Cartesian 
graph the place where a “line” crosses the y-axis is called the y-intercept it’s no wonder you say this.   But without y in 
this notation we can only say “vertical axis intercept, output axis intercept, or more specifically in this notation b-
intercept”. 
 
So in the notation above I am forced to say “i is the b-intercept”!!!  You get it?  You see it?? 
 
Alternatively if I don’t want to refer to b I could say “i is the output axis intercept” 
 
Although these statements are now “correct” they are not really “right” because we DO have a context for this problem.  
Recall monthly quantity demanded for the product (in thousands) is a function of its price in dollars. 
 

( )q D p rp i    

 
Further remember that any ordered pair graphing on the output axis must have an input of zero (objective 1.6).   
So let’s let the input p=0 and see what output we get. 
 

(0) (0)q D r i i         Which is the ordered pair (0, )i  

 
So think for a moment.   If we let the price be zero what are we saying???  We are saying “If the product is given away 
then the quantity demanded will be i”  YES that is the best way to talk about i.    The only thing to watch out for is that 
the value of  i might not make a lot of “sense”.  In other words linear models of demand probably FAIL when we get to 
close to giving the product away.   I suppose we could say that demand behaves unpredictably when we get too close to 
giving things away.  So in the real world we would probably RESCTRICT the domain of a linear demand function above 
zero (objective 1.3).  That doesn’t mean that i isn’t “the quantity demanded when we give the product away”, it just 
means it may not make much “sense”. 
 
Let’s go back again to our specific example.   We had r=5 and now let’s say i=80.  What are we saying in regards to i?  We 
are saying that?   “If the product is given away then the quantity demanded will be 80,000 units per month”   
 
If we have a context like above, we should say things for i like I did in the bold.   
But what can we say if the is NO context.   

Alternatives to “y-intercept” in a linear model when there is NO context 

Initial value (value of the relationship when the input is zero) 

Vertical (or output, or ??) axis-intercept  (when referring to a Cartesian plot)  

Constant  (if we are referring to the algebraic form) 

Constant parameter (if in the context of an algebraic model) 

 
  



A few notes on that last table    
 
When no choice is clear “Initial value” is preferred!   
 
You DO need to say constant parameter because in a linear model there are two parameters right? And you need to 
distinguish between the two. 
 
Looking back at our example notation (without a context) we could say that i is the initial value of D, or i is the q-
intercept, or i is constant in the linear expression/model,  or finally i is the constant parameter in the linear model.  All 
would be fine although none arethe best way to describe  i  if  you do have a context, such as the price demand function. 
 

( )q D p rp i    

 
 
LET’S SUMMARIZE 
 
1. If we are told a relationship is linear but we are NOT given functional notation nor anything specific about the 
relationship we should stick to using 
 
rate, and initial value 
Note: You could use coefficient and constant but only if you really wanted to talk to someone algebraically about a linear function. 
Note: You could use linear and constant parameters but only if you really wanted to talk to someone about a linear model. 
Note:  avoid using slope and intercept like the plague and only unless specifically pointing to a Cartesian plot. 
 

 
2.  If now we are given just the functional notation (like the example below) you can say 
 

( )q D p rp i    

 
r  is the rate and i is the initial value.   NOW you know why I chose those letters!!!! 
Note:  avoid saying   i  is the q-intercept and only unless specifically pointing to a Cartesian plot with the axis labeled as q. 
 

 
3.  BUT given the details of a functional relationship then you MUST express the parameters (r and i) with the English 
available. 
 
Example:  monthly quantity demanded for the product (in thousands) is a function of its price in dollars. 
 
r :  thousands of sales lost per month for each $1 increase in the price of the product. 
i:  the quantity demanded per month (in thousands) if the product is given away  
 
 
4.  Given the values for the parameters, notation, and relationship description go one further.  
 

( ) 5 80q D p p     

 
5,000 sales will be lost per month for each $1 increase in the price of the product. 
The quantity demanded will be 80,000 per month if the product is given away  
 
 
GOT IT?  Try some problems and see! 


