
CONTROL CHARTS 

 

 

WHAT ARE CONTROL CHARTS 

These are charts, which reveal positive or negative statistically significant trends 

within a given process, thus enabling the user to maximize the process by either 

incorporating the positive trends or eliminating the negative ones. 

 

 These charts can be used to monitor trends within every single facet of industrial 

operation from production (e.g. productivity, waste management, amounts of reject 

produced, production rate, amount of product packaged etc), quality control (weight of 

unit product, rejects/day etc) sales.                                                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

THEORY 

The control charts are based on the theory that every grouping of data has a mean 

value and a standard deviation from the mean with the following universal characteristics: 

There is technically an equal amount of data on either side of the mean. 

One standard deviation (1 σ) from the mean on either side comprises 34.135% of 

the data. The probability of a value falling outside this area is 1in 6.25. 

Two standard deviations from mean on either side of it accounts for 47.73% of the data. 

The probability of a point occurring outside this area is 1in 44. 

The third standard deviation from either side of the mean comprises 49.855% of the 

data. The probability of a point occurring outside this range is 1in 741. 

 

 

 

 

 

 

 

 

 

 

   

On the control charts, the following are statistically significant points. 

Individual points above the Upper Control Limit. 

Individual points below the Lower Control Limit. 

Seven points in a row all above average or all below average. 

Seven points in a row increasing. 

Seven points in a row decreasing. 

Ten out of eleven points in a row all above average or all below average. 

Two out of three points in a row outside of two standard deviations above the average, 

or two out of three points in a row outside of two standard deviations below the 

average. 

Four out of five points in a row outside of one standard deviation above the average, 

or four out of five points in a row outside of one standard deviation below the 

average. 

 

 

Basically there are 4 types of control charts: 

 

 

The x-chart used in processing data for normal samples e.g. sales, unit weight etc with 

the standard deviation having equation: 

         

       
where  

 

σ = standard deviation      

 = data                        

    = mean data 

        n = number of data 

 

 

 

The c-chart which is used for data from Poisson processes (i.e. the counting of 

attributes e.g. number of defects/day etc. The standard deviation has the 

equation: 

                 

                where  = mean data 

        

The P-chart which is based on binomial (pass or  

fail) data.  

Where   

   
 

  
 

The U-chart which is basically a C-chart with variable sample or batch sizes. 
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