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A scatter diagram shows the correlation 
between two variables in a process.  
 
These variables could be a Critical-To-Quality 
(CTQ) characteristic and a factor affecting it, 
two factors affecting a CTQ or two related 
quality characteristics.  
 
Dots representing data points are scattered 
on the diagram.  
 
The extent to which the dots cluster together 
in a line across the diagram shows the 
strength with which the two factors are 
related. 
 
 
 



What can it do for you? 
 
To control variation in any process, it is absolutely essential that you understand which 
causes are generating which effects. A cause-and-effect diagram can help you identify 
probable causes. Scatter diagrams can help you test them. By knowing which elements of 
your process are related and how they are related, you will know what to control or what to 
vary to affect a quality characteristic. 
 
Scatter diagrams are especially useful in the measure & analyze phases of Lean Six Sigma. 
 
How do you do it? 
 
1. Decide which paired factors you want to examine. Both factors must be measurable on 

some incremental linear scale. 
 
2. Collect 30 to 100 paired data points. This might mean measuring both factors at the 

same time, or measuring a starting condition or an in-process factor and the end result, 
but the data points all should be related in the same way. While you are at it, note any 
important differences such as equipment or machines used, time of day, variation in 
materials or people involved for each data point as you collect them. These differences 
might help you stratify the data later if the results are not clear. 

 
3. Find the highest and lowest value for both variables. This will help you determine the 

length of the scales and the interval on your diagram. 
 
4. Draw the vertical (y) and horizontal (x) axes of a graph. If the relationship of the data is 

cause to effect, place the cause values on the horizontal (x) scale and the effect values 
on the vertical (y) scale. Make the physical length of the scales about equal. Divide both 
scales individually into increments so that the high and low values of both variables fit 
on their respective scales.  

 
5. Plot the data. (Follow along the x scale 

until you find the x value of your pair. 
Trace up to where the y value would 
intersect with that value on the y scale. 
Make a dot at the intersection.) If two or 
more data points fall on the same 
intersection, either place the additional 
dot or dots close to or touching the first 
one, or draw a small circle around the 
first dot for each additional data point. 

 
6. Title the diagram. Show the time during 

which the data were collected and the 
total number of data pairs. Title each 
axis and indicate the units of measure 
used on it. 

 



 
Now what? 
 
The shape that the cluster of dots takes will tell you something about the relationship 
between the two variables that you tested. If the variables are correlated, when one 
changes the other probably also changes. The strength of the correlation is a measure of 
the confidence you can have in that probability. Dots that look like they are trying to form a 
line are strongly correlated. 
 
• If one variable goes up when the other goes up, they are said to be positively correlated. 

If one variable goes down when the other goes up, they are said to be negatively 
correlated. 

 
• If the variables have a cause and effect relationship, a strong positive correlation would 

indicate that raising the x value would cause the y value to go up and lowering it would 
cause the y value to go down. If the variables are not directly related as cause and 
effect, a strong positive correlation could indicate that some other factor or factors are 
affecting both of the measured variables similarly. One way to determine if a significant 
correlation exists is to use the sign test table. 

 
• First, find the median x & y values. To find the median values, separately rank the x & y 

values from the lowest to the highest. The value that is in the middle is the median. (If 
there is an even number of data points, the median value is halfway between the two 
points closest to the middle.) 



• Draw a vertical line 
through your scatter 
diagram representing the 
median x value. Draw a 
horizontal line 
representing the median y 
value. This will cut your 
diagram into four 
quadrants. 

 
• Count the dots in 

quadrants I and III, and the 
dots in quadrants II and IV. 
Disregard any dots that 
are exactly on either of the 
median lines. Enter the 
sign test table using the 
number of total dots minus 
the dots on the lines as n. 

 

1% 5% 5% 1% 1% 5% 5% 1% 1% 5% 5% 1%
1 31 7 9 22 24 61 20 22 39 41
2 32 8 9 23 24 62 20 22 40 42
3 3 33 8 10 23 25 63 20 23 40 43
4 4 34 9 10 24 25 64 21 23 41 43

5 5 35 9 11 24 26 65 21 24 41 44
6 0 6 6 36 9 11 25 27 66 22 24 42 44
7 0 7 7 37 10 12 25 27 67 22 25 42 45
8 0 0 8 8 38 10 12 26 28 68 22 25 43 46
9 0 1 8 9 39 11 12 27 28 69 23 25 44 46
10 0 1 9 10 40 11 13 27 29 70 23 26 44 47
11 0 1 10 11 41 11 13 28 30 71 24 26 45 47
12 1 2 10 11 42 12 14 28 30 72 24 27 45 48
13 1 2 11 12 43 12 14 29 31 73 25 27 46 48
14 1 2 12 13 44 13 15 29 31 74 25 28 46 49
15 2 3 12 13 45 13 15 30 32 75 25 28 47 50
16 2 3 13 14 46 13 15 31 33 76 26 28 48 50
17 2 4 13 15 47 14 16 31 33 77 26 29 48 51
18 3 4 14 15 48 14 16 32 34 78 27 29 49 51
19 3 4 15 16 49 15 17 32 34 79 27 30 49 52
20 3 5 15 17 50 15 17 33 35 80 28 30 50 52
21 4 5 16 17 51 15 18 33 36 81 28 31 50 53
22 4 5 17 18 52 16 18 34 36 82 28 31 51 54
23 4 6 17 19 53 16 18 35 37 83 29 32 51 54
24 5 6 18 19 54 17 19 35 37 84 29 32 52 55
25 5 7 18 20 55 17 19 36 38 85 30 32 53 55
26 6 7 19 20 56 17 20 36 39 86 30 33 53 56
27 6 7 20 21 57 18 20 37 39 87 31 33 54 56
28 6 8 20 22 58 18 21 37 40 88 31 34 54 57

7 8 21 22 59 19 21 38 40 89 31 34 55 58
7 9 21 23 60 19 21 39 41 90 32 35 55 58
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• Reading across, compare 
your count for quadrants I 
and III, and quadrants II 
and IV with the 1% and 
5% significance values in 
the table. (Significance is 
a measure of the 
likelihood that your results 
did not occur just by 
chance. A significance 
value of 5% means that 
there’s 95% likelihood that 
the correlation is real. A 
significance of 1% means 
you can be 99% sure.)  

 
• If the lower of your 

quadrant counts (I plus III 
or II plus IV) is equal to or 
lower than the lower limit 
values (and if the higher 
count is equal to or higher 
than the upper limit 
values), the x and y 
variables are significantly 
correlated at the 
confidence level indicated. 
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• A scatter diagram is a way to show that a 
cause-and-effect relationship that you 
suspected actually exists. You must take 
that you do not misinterpret what your 
diagram means. 

 
• Sometimes the scatter plot may show little 

correlation when all the data are 
considered at once. Stratifying the data, 
that is, breaking it into two or more groups 
based on some difference such as the 
equipment used, the time of day, some 
variation in materials or differences in the 
people involved may show surprising 
results. 

 
• The reverse can also be true. A significant 

correlation could appear to exist when all 
the data are considered at once, but 
Stratification could show that there is no 
correlation. One way to look for 
stratification effects is to make your dots 
in different colors or use different symbols 
when you suspect that there may be 
differences in stratified data. 

 
Scatter Diagram with peaks and troughs 

 
 
 
 
 
 
 
 
 
 
 

You may occasionally make scatter diagrams that 
look boomerang or bana na-shaped. As the x value 
increases, the y value first goes one direction and 
then reverses. To analyze the strength of the 
correlation, divide the scatter plot into two sections. 
Treat each half separately in your analysis. 
 



• Sometimes the range you choose 
for collecting data will create 
limitations in your conclusion 
about an existing correlation. 
Within the limited range shown, 
there is no correlation. But 
expanding the range would have 
shown a correlation that might 
have been helpful in 
understanding the variation that 
was going on in the limited range. 

ion. 

 
Scatter diagrams can be used to 
prove that a suspected cause-and-
effect relationship exist between two 
process variables. With the results 
from these diagrams, you will be able 
to design experiments or make 
adjustments to help center your 
processes and control variat
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