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Tip! 
 

Before you begin: 
Print out a hard copy of this document to use as you follow along. 

 
 
 

Describing the Relationship between TWO Variables 
 

Introduction: 
This is a “show me” illustration for BIOSTATS 540 Unit 1.  Summarizing Data  that utilizes the online tool StatKey 
which is found on www.lock5stat.com.   This “show me” gives you experience describing the relationship between 
two variables in two settings:  
 

(1)   One variable categorical, one variable quantitative continuous, and 
(4)   Both variables quantitative continuous. 

 
Data 
Source:   
Lock RH, Lock PF, Morgan KL, Lock EF and Lock DF.  Statistics: Unlocking the Power of Data New York, John Wiley, 2013.   
Note – it is NOT necessary to purchase this book. 
  
The data set used is called NutritionStudy and is freely available for download (in multiple formats) from the Lock, 
Lock, Morgan, Lock and Lock book.   We will be working with the excel version, Nutritionstudy.xls. 
 
NutritionStudy.xls contains information on 315 individuals.  Apart from study id, for each individual there are 16 
variable measurements.  Some are dietary.  Others are concentrations of selected micronutrients in the blood. 
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Activity #1.   Launch lock5stat and download NutritionStudy.xls to your computer. 
 
__1.   Using whatever browser you have, launch http://www.lock5stat.com.  A home page will appear: 
 

 

 
 

  
        
 __1.   From the home page of  http://www.lock5stat, click at left on the button, Datasets.    
 

 

 
 

  
          You will see a long table of data sets.  They are listed in alphabetic order by dataset name.     
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__3.  Scroll down to locate the row for NutritionStudy.   
         To download this data to your computer, click on the entry with the extension .xls.   
 
__4.  Your browser will provide some sort of drop down menu, select Download File.  Note – Don’t panic, here.  The  
            options in your drop down menu might be slightly different, depending on whether you are a PC user or a MAC user.  Play  
            with the possibilities here. 
 
__5.  Download Nutrition.xls to your desktop, or to some other location, that is easy for you to remember. 
 
Following is a data dictionary (coding manual) for these data. 
 
Variable Name Label Coding/Remarks 
ID ID for each subject in sample Coded 1, 2, etc 
Age Subjects age, in whole years Example:  64 
Smoke Does the subject smoke Yes, No 
Quetelet Weight/(Height2) Example:  21.4838 
Vitamin Vitamin Use 1=Regular, 2=Occasional, 3=No 
Calories Number of calories consumed per day Example:  1298.8 
Fat Grams of fat consumed per day Example:  50.1 
Fiber Grams of fiber consumed per day Example:  15.8 
Alcohol Average # of drinks consumed per week Example:  1.3 
Cholesterol Cholesterol consumed per day (mg) Example:  170.3 
BetaDiet Beta-carotene consumed per day (mcg) Example:  1945 
BetaPlasma Plasma Concentration beta-carotene (ng/ml) Example:  328 
RetinolPlasma Plasma Concentration retinon (ng/ml) Example:  721 
Gender Female or Male Female, Male 
VitaminUse Vitamin use Coded as No, Occasional, Regular 
PriorSmoke Smoking Status 1=Never, 2=Former, 3=Current 
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Activity #2.   In a separate window that you will keep open, launch excel and open the file NutitionStudy.xls. 
Create 2 new spreadsheets within this excel file workbook, one for each scenario. 
 
__1.  You should see the following.  Note – Yours might not look exactly the same, depending on whether you are a PC 
            user or a MAC user and depending on which version of EXCEL you are using.   
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__2.  FIRST SPREADSHEET - In Excel, create a new sheet called smoke and quetelet: 
         __ Preliminary – Notice that you are located in Sheet1 
         __ While in Sheet 1, position your cursor over the “C”  at the top and that refers to column “C” (Smoke).   
         __ (Copy) Select this entire column of data by clicking on the “C” that is the column heading  
         __ (Copy) From the Excel main menu, EDIT > COPY 
         __ Next, at the bottom of your screen, click on the “+”.  This will bring you to a new sheet 
 
 

 
 
         __ Preliminary – Notice that you are now located in Sheet4 
         __ While in Sheet4, at bottom, right click on Sheet4.  Select rename.  Rename smoke and quetelet 
 

 
 
         __ While in Sheet smoke and quetelet, position your cursor in cell Row:1  Column: A.   
         __ (Paste) From the Excel main menu, EDIT > PASTE 
 
         Now obtain the data on quetelet (note – possibly you copied 2 columns at once already): 
 
         __ Activate Sheet1, position your cursor over the “D” at the top and that refers to column “D” (Quetelet).   
         __ (Copy) Select this entire column of data by clicking on the “D” that is the column heading  
         __ (Copy) From top menu, EDIT > COPY 
         __  Activate sheet smoke and quetelet, position your cursor in Row:1  Column: B. 
         __  (Paste) From top menu, EDIT > PASTE. 
 
         You should now see: 

 
 
       Save your work:  In Excel, from main menu:  FILE > SAVE AS 
 



BIOSTATS 540 -  Fall 2015                                                 Show Me #2                          Unit 1 – Descriptives for 2 Variables  

 
…\SHOW ME 540 unit 1 summarizing data 2nd fall 2015.docx                                                                                                                                                 Page 6 of 14 

 
 
__3.  SECOND SPREADSHEET  
         In Excel, following the same steps as detailed in step 2, create a new sheet called fat and quetelet: 
         Fat data is in column G 
         Quetelet data is in column D 
 
 
You should now see: 

 
 
      Again, save your work:  In Excel, from top menu bar:  FILE > SAVE AS 
 
    
 
__4.  Minimize Excel window  
        __ but do NOT exit Excel.  We will be coming back to this. 
 
 
 



BIOSTATS 540 -  Fall 2015                                                 Show Me #2                          Unit 1 – Descriptives for 2 Variables  

 
…\SHOW ME 540 unit 1 summarizing data 2nd fall 2015.docx                                                                                                                                                 Page 7 of 14 

 
 
 
                                              Summarizing a Relationship Between Two Variables 
                                       One Categorical (smoke), One Quantitative Continuous (quetelet) 
 
Activity #3.   Launch the StatKey tool.  Then, under Descriptive Statistics and Graphs, click One Quantitative and 
One Categorical Variable 
 
 
__1.   Re-launch  http://www.lock5stat.com.  Then, from the menu at left, click on StatKey: 

 

 

 

           
   ___2.   From the selection of analysis options offered, under Descriptive Statistics and Graphs,  
               __  click One Quantitative and One Categorical Variable 
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___3.   Do the following to replace the default data with the data on smoke and quetelet. 
            __  At the top bar, on right, click Edit data 

 

 
 

   
___4.   In StatKey, delete the default data by doing the following.   
            ___  Using your cursor, position and drag to select all the default.   
            ___  Click on the delete key on your keyboard.     
            ___  Important – Do NOT click the ok button just yet. 
 
___5.   In Excel, select the smoke and quetelet data .   
            ___  Using your cursor, position and drag to select all the default.   
            ___  From main menu at top, EDIT > COPY.     
            ___  Important – Minimize Excel, Do NOT exit. 
 
___6.   In StatKey, from main menu of  your browser use EDIT > PASTE to paste in the data values 
            __  BOX CHECK:  Check to see that the box next to “Data has a header row” is checked. 
            __  Click on OK at bottom right.  
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“Show me”:    StatKey returns an overlay dot plot summary of the distributions of the values of the quantitative 
continuous variable quetelet, separately for groups defined by the categorical variable smoke:  smokers at the 
top (top), non-smokers (below).  Summary statistics are provided at right:  overall (n=315) and separately for 
non-smokers (n=272) and smokers (n=43) 
 
 

 

 
 

 
“Show me”:     

• Dot plots are appropriate for quantitative continuous variables (eg – quetelet). 
• Overlay plots are nice in that a common axis is used, making comparison of groups defined by a 

categorical variable (eg – smoke) easier to interpret. 
• Overall, quetelet values range from a low of 16.3 to a high of 50.4 
• We see that there are very few smokers (n=43) compared to non-smokers (n=272). 
• Visual comparison of the two dot plots suggests that the two distributions are similar. 
• StatKey provides 5 point summaries.  Recall its definition:  minimum, Q1, median, Q3, and maximum.  
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Click next on HISTOGRAM  
StatKey now returns an overlay histogram summary of the distributions of the values of the quantitative 
continuous variable quetelet, separately for groups defined by the categorical variable smoke:  smokers at the 
top (top), non-smokers (below).  Again, summary statistics are provided at right:  overall (n=315) and 
separately for non-smokers (n=272) and smokers (n=43) 
 

 

 
 

 
“Show me”:     

• This visual comparison makes it a little easier to appreciate that the two distributions are similar. 
• Feeling brave?  Click on SET LIMITS at bottom right to play with the “Histogram Controls” 
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Last but not least, click next on BOX PLOT  
StatKey now returns an side-by-side box plot summary of the distribution of the values of the quantitative 
continuous variable quetelet, separately for groups defined by the categorical variable smoke:  smokers at the 
top (top), non-smokers (below).  At right summary statistics are provided:  overall (n=315) separately for non-
smokers (n=272) and smokers (n=43) 
 

 

 
 

 
“Show me”:     

• My personal favorite! – cb. 
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                                     Summarizing a Relationship Between Two Continuous Variables 
 
Activity #4.   Launch the StatKey tool.  Then, under Descriptive Statistics and Graphs, click Two Quantitative 
Variablese 
 
__1.   Re-launch  http://www.lock5stat.com.  Then, from the menu at left, click on StatKey: 

 

 

 

           
   ___2.   From the selection of analysis options offered, under Descriptive Statistics and Graphs,  
               __  click Two Quantitative Variables 
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___3.  As in activity #3, replace the default data with the data on fat and quetelet. 
            BOX CHECK:  Check to see that the box next to “Data has a header row” is checked. 
            __  Click on OK at bottom right.  
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StatKey returns a scatterplot summary of the co-variation in the values of fat (plotted on the “horizontal x-
axis”).  Selected summary statistics are shown at right. 
 
Click on the box “Show Regression Line” at right, under “Scatterplot Controls” 
 

 

 
 

 
“Show me”:     

• In this sample, most of the data are in the region where FAT < 150 and QUETELET < 35. 
• Data values outside this region occur but are rare. 
• The regression line is an example of simple linear regression, in which Y=quetelet is modeled linearly in 

X=fat. 
• Slope = 0.0087 says that associated with a one gram increase in fat, is an estimated 0.0087 increase in 

quetelet.  
• Intercept = 25.49 says that when fat=0, it is estimated that quetelet=25.49.  This illustrates the general 

finding that the validity of a linear relationship is limited and does not extend to being valid at X=0. 
• The fitted line looks rather flat, suggesting that the relationship between fat and quetelet is weak.  A weak 

relationship means that the predictor (in this case fat) is not a very good predictor of outcome (in this case 
quetelet).  Another way of saying this is to say that fat is not useful in explaining the variability in quetelet. 

 


