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2.3:  Demand Estimation – Basics of OLS Regression 

 
To prepare for this lecture, read Hirschey, chapter 5. 
 
In this lecture we examine means of operationalizing the demand concepts discussed in lectures 2.1 and 
2.2.  Suppose we assume that demand for a given good or service is described by the function 
 

Qx = b0 + b1(Px) + b2(I) + b3(Py) + b4(A) 
 

If we collect data on sales and the right hand factors that we believe influence sales, we can use statistical 
methods to estimate the coefficients, and thus improve our understanding of how changes in the 
economic environment will affect sales.  Such methods may also help forecast sales behavior. 
 
Ordinary Least Squares (OLS) Estimation  
Suppose you have a linear model in mind, in which a dependent variable, y, is determined by two 
explanatory variables, x1 and x2: 

y = b0 + b1(x1) + b2(x2), which in matrix form is Xb = y, where    [

  
  
  

] 

 
With multiple observations on y and the x variables, you would have a system of equations with three 
unknowns.  The solution to the equation system is b = (X’X)

-1
(X’y).  For example, assume you collect the 

following data: 

 
In this case,  
 

 
And the solution is 

 
 

Thus, the estimated model is  ̂ = 4.95 + 0.61(x1) + 1.40(x2), where  ̂ represents estimated values of y.  The 
estimated values will be different from the actual values of y.  In fact, given the estimated parameters,  
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In each case, there is measurement error, which we denote with the letter e: 
 

 
 
In truth, the model we have estimated is Xb + e = y 
 
Ordinary Least Square (OLS) estimation is an econometric method for estimating an equation that 
minimizes these error terms.  It may be helpful to visualize what this means for the one explanatory 
variable case.  That is, for the case where y = b0 + b1(x1) + e: 
 

 
 
Demand Estimation 
One approach to demand estimation is to employ OLS techniques where the x variables are the price of 
the good, consumer incomes, prices of related goods, advertising expenditures, and anything else that 
one assumes to influence demand.  For example, consider again the demand function 
 

Qx = b0 + b1(Px) + b2(I) + b3(Py) + b4(A) 
 

If we collect data on sales and the right hand factors, we can estimate the magnitudes of the relationships 
between the right hand, “explanatory” variables, and the demand (or “sales”) on the left hand side.  One 
very useful modification of this approach involves a linear transformation of all variables into natural logs: 
 

lnQx = b0 + b1(lnPx) + b2(lnI) + b3(lnPy) + b4(lnA) 
 

In this case, the parameter estimates are elasticities.  Using b1 as an example: 
 

   
    

    
  
   

   
 

 
Over a sufficiently relevant range of prices, such estimates of various elasticities may be very useful. 
 
Relevant Textbook Problems:  5.3, 5.4, 5.5, 5.8 


