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Lab 10 – OLS Regressions II 
 

This lab will cover how to perform a simple OLS regression using different functional forms. 

LAB 10 QUICK VIEW 

 Non-linear relationships between variables include: 

o Log-Lin:  

o Lin-Log:  

o Log-Log:  

o Reciprocal:  

o Simple Quadratic:  

o Simple Power: , where A is any power 

o Square Root:  

o Other Root: , where A represents the A-th root. 

 

 Useful excel formulas to modify data to reflect the above relationships include: 

o =ln(CELL) (to take the natural log of a variable) 

o =CELL^2 (to square a variable) 

o =CELL^A (to raise a variable to the power A) 

o =sqrt(CELL) (to take a square root of a variable) 

o =CELL^1/A (to take the A-th root of a variable) 

 

 Proper functional form can be determined by plotting data (see scatter graphs and 

trend lines in chapter 4) and referring to existing economic research and theory. 
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A) Different Functional Forms 
As introduced in class, the relationship between two variables can be expressed in many non-linear 

ways. Often the relationship between two variables can be estimated by plotting those two variables 

data (see scatter graphs and trend lines in chapter 4) or referring to existing research and theory. 

 Log-Lin: ttt XY   21)ln(  

 Lin-Log: ttt XY   )ln(21  

 Log-Log: ttt XY   )ln()ln( 21  

 Reciprocal: t

t

t
X

Y 


  2
1  

 Simple Quadratic: ttt XY  
2

21  

 Simple Power: t

A

tt XY   21 , where A is any power 

 Square Root: ttt XY   21  

 Other Root: t
A

tt XY   21 , where A represents the A-th root. 

 Plus others 

B) Adjusting variables 
Both the X and Y variables can be modified to fit the above functional forms using the following 

equations (Where CELL refers to the excel cell location of the data): 

=ln(CELL) (to take the natural log of a variable) 

=CELL^2 (to square a variable) 

=CELL^A (to raise a variable to the power A) 

=sqrt(CELL) (to take a square root of a variable) 

=CELL^1/A (to take the A-th root of a variable) 

C) OLS 
An OLS estimation of the non-linear relationship between two variables can be run by choosing “Data 

Analysis” as seen in lab 9, then selecting the new variables created using the formulas under B above. 

D) Trend Lines 
One way to see if a non-linear functional form is required is to plot your data using a TREND LINE to do 

this, select your data to plot using a “Scatter Graph/Chart” and under “Chart Tools” and “Design” select 

“Add Chart Element -> Trendline - > Linear”.  If the linear trend line does not fit the data, another 

functional form may be more appropriate (See Practice Lab for an Example).  
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Econ 299 Practice Lab 10 
A) Download (highly recommended) or copy the following Data Sets into excel: 
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B) Insert a Scatter Plot of these variables, with “Study” as your explanatory (x) variable.  (See lab 4 

for a refresher if needed.) Inserting a linear trend line, we see that a linear estimation isn’t the 

best estimation: 

 
C) In column C, calculate the square root of the Study variable, along with an appropriate title. 

D) In column D, calculate the natural log of the Learning variable, along with an appropriate title. 

E) In column E, calculate the inverse of the Study variable, along with an appropriate title. 

F) In column F, calculate the natural log of the Study variable, along with an appropriate title. 

G) Use the “Regression” option under “Data Analysis” to estimate the real lin-log function 

iii SL   )ln(21 .  Insert an appropriate title and report the OLS estimation.  (For a real 

lab assignment, this can be written by hand afterwards.)  

H) Use the “Regression” option under “Data Analysis” to estimate the real log-lin function 

iii SL   21)ln( .  Insert an appropriate title and report the OLS estimation.  (For a real 

lab assignment, this can be written by hand afterwards.)  

I) Use the “Regression” option under “Data Analysis” to estimate the real log-log function 

iii SL   )ln()ln( 21 .  Insert an appropriate title and report the OLS estimation.  (For a 

real lab assignment, this can be written by hand afterwards.)  

J) Use the “Regression” option under “Data Analysis” to estimate the real reciprocal function 

i
i

i S
L 


  2

1 .  Insert an appropriate title and report the OLS estimation.  (For a real lab 

assignment, this can be written by hand afterwards.)  

K) Use the “Regression” option under “Data Analysis” to estimate the real square root function 

iii SL   21 .  Insert an appropriate title and report the OLS estimation.  (For a real 

lab assignment, this can be written by hand afterwards.)   
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Econ 299 Practice Lab 10 Answers 
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(Note: Important parts of the regression output have been highlighted, and the regression 

reporting can be written in by hand afterwards.) 
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