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Round Two

Statistical process control
Rebekah Worsfold
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Is this real – or is it noise?

BUT…

Data in CJA Dashboard 
built

Business 
reporting

Lot of time spent investigating why a change has occurred – when often it’s just normal variation
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How do you do SPC?

Method will depend on data 
type

1. Trend data
2. A/B testing

Why do we need SPC?

SPC improves business decision 
making and effectiveness

1. You only investigate the 
things that need 
investigating

2. Trends are spotted easier 
and quicker because you 
can block out the noise

What is SPC?

SPC is a process where you

1. Track data
2. Use statistics to determine 

what’s normal and what’s 
not

You need statistical process control (SPC)
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Trend data – look at deviation from the mean

Create a metric for the standard deviation 
multiplied by 2

Create a metric for the mean

Add the mean and confidence intervals to 
your trend graph

Create 2 metrics for the confidence intervals
𝐶𝐼 = 𝑀𝑒𝑎𝑛 𝑆𝐶𝑀   2 ∗ 𝑆𝑡𝑑𝐷𝑒𝑣(𝑆𝐶𝑀)
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This changes our sales conversion graph from this…
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…to this!

We combine this with a series of rules to identify anomalies:

 Points outside of confidence intervals

 7+ points all above or all below the mean

 Patterns in the data (e.g. upward or downward trend, seasonality)
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A/B testing – use a chi-squared test to assess significance

BUT is this statistically significant?

People in target audience People in control audience

Create 5 more calculated metrics to complete the tableTotalNo saleSaleOBSERVED

165,6456,026Target

95,0992,195Control

Total
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TotalNo saleSaleEXPECTED

165,645Target

95,099Control

260,744252,5238,221Total

Step 1: Calculate metrics for your observed and expected values

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 =
𝑅𝑜𝑤 𝑡𝑜𝑡𝑎𝑙 ∗ 𝐶𝑜𝑙𝑢𝑚𝑛 𝑡𝑜𝑡𝑎𝑙

𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑡𝑜𝑡𝑎𝑙
𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑇𝑎𝑟𝑔𝑒𝑡 𝑆𝑎𝑙𝑒 =

𝑇𝑎𝑟𝑔𝑒𝑡 𝑡𝑜𝑡𝑎𝑙 ∗ 𝑆𝑎𝑙𝑒 𝑡𝑜𝑡𝑎𝑙

𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑡𝑜𝑡𝑎𝑙

TotalNo saleSaleOBSERVED

165,645159,6196,026Target

95,09992,9042,195Control

260,744252,5238,221Total
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Step 1: Calculate metrics for your observed and expected values

TotalNo saleSaleOBSERVED

165,645159,6196,026Target

95,09992,9042,195Control

260,744252,5238,221Total

TotalNo saleSaleEXPECTED

165,645160,4225,223Target

95,09992,1012,998Control

260,744252,5238,221Total
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No saleSaleVALUE

Target

Control

No saleSaleEXPECTED

160,4225,223Target

92,1012,998Control

No saleSaleOBSERVED

159,6196,026Target

92,9042,195Control

Step 2: Calculate chi-squared critical values

 Calculate the critical values for each of the four cells

 Sum the four metrics to calculate the chi-squared critical value
ଶ = ෎

Observed − 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 ଶ

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑

𝐶𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑇𝑎𝑟𝑔𝑒𝑡 𝑆𝑎𝑙𝑒 =
𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑇𝑎𝑟𝑔𝑒𝑡 𝑆𝑎𝑙𝑒 −  𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑇𝑎𝑟𝑔𝑒𝑡 𝑆𝑎𝑙𝑒 ଶ

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑇𝑎𝑟𝑔𝑒𝑡 𝑆𝑎𝑙𝑒
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Step 2: Calculate chi-squared critical values

 Calculate the critical values for each of the four cells

 Sum the four metrics to calculate the chi-squared critical value
ଶ = ෎

Observed − 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 ଶ

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑

Difference is statistically significant if 2 > 3.841

No saleSaleVALUE

4124Target

7215Control

No saleSaleEXPECTED

160,4225,223Target

92,1012,998Control

No saleSaleOBSERVED

159,6196,026Target

92,9042,195Control
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Benefits to the business

 Can identify genuine anomalies in the data

 Avoiding kneejerk reactions

 Not wasting time with unnecessary investigations

 Can spot and fix genuine problems more quickly

 Can flag campaigns that are having a significant impact

 Learn about which campaigns are particularly successful

 Improve the quality of our marketing comms over time
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Summary

Trend data
1. Calculate the mean and +/- 2 standard 

deviations

2. Look for anomalies

1. Points outside the confidence intervals

2. 7+ points all to one side of the mean

3. Patterns in the data

A/B testing
1. Calculate chi-squared equation

2. Look for 2 value > 3.841

ଶ = ෎
Observed − 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 ଶ

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑
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