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Objective
Turn a belief into a testable question; compute response rates and intervals; separate
sampling from design error; let behaviour overrule intention.

1 Key knowledge and worked examples

The machinery
The interval for a proportion: p ± 1.96

√
p(1− p)/n. The response rate is

a design warning, not a footnote. Stated intention overstates purchase – the A/B
behaviour test decides.

Research with its error doors

95% interval for the 62%:  [57.3%,  66.7%]

the survey aims; the A/B offer to 200 (27 accept, 13.5%) decides

5,000
emailed

408 respond
(8.2% rate)

253 would try
(62% of 408)

sampling error
shrinks with n

non-response bias
does NOT shrink

Sampling error on the interval, design error in the response rate

Worked example. The survey and its repair
62% of 408 → [57.3, 66.7] ✓. Response 8.2% warns of regulars. The A/B offer to 200
lands at 13.5% – behaviour governs.
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2 Practice
A garden brand emails 6,000 customers; 342 respond; 71% say they would join a plant-
care subscription.

2.1 Compute the response rate and the 95% interval for the 71%. [4]

2.2 In two lines: why does the 71% likely overstate the customer base, and what cheap
repair tests it? [3]

2.3 Rewrite “Do people like our plants?” into a researchable question, and state the data
that would answer it. [3]

2.4 An A/B offer to 250 randomly chosen customers converts 29. Compute the rate and
reconcile it with the 71%. [3]

2.5 True or false, one line each: (a) doubling n halves the interval; (b) non-response bias
shrinks with sample size; (c) a survey can describe but not prove causation. [3]
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