Exercise walk-through

Regression and correlation

University Business



Business Statistics

Descriptive measures and visualisation: the four questions

One dataset, two honest picturese-number view
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Mean 27.43, median 27.6, fence at 40.3: centre, spread and outliers.
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Business Statistics

Regression: the line and its police

minutes

The fit is half the report - the residuals are the other half

the fit
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Time = 17.4 4+ 4.83 km, r2 = 0.979, with patternless residuals.
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Business Statistics

Limitations: the four gates

Every reported statistic survives four questions

THE HEADLINE: "metric up, p = 0.04, this week vs last year"

/\

1. HOW MANY TESTS? 2. WHEN DID YOU STOP?
12 metrics x 52 weeks: a lottery peeking until p < 0.05
P(at least one "find") = 0.64 the rule changes the p
v v
3. WHO WAS SELECTED OUT? 4. WHERE IS THE BAND?
file drawer of null results effect 0.3%, no interval
ask what is missing forecast needs +/- 1.5

verdict: not evidence of change - evidence of a dashboard making headlines

Challenge a headline through four gates: tests, stopping, selection, error.

® exercises.lol exercises.com.cn



University Business

Exercises 2.1:2.2

2.1 Interpret the slope and predict the score at setting 4.

2.2 Compute 72 and say what it does — and does not — mean.
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University Business

Exercises 2.1:2.2

2.1 Interpret the slope and predict the score at setting 4. [3]

2.1

o Each one-step setting increase travels with +0.62 score on average in this sample.
e At 4:214+0.62x4=21+ 2.48.

e =4.6 (4.58).
2.2 Compute 72 and say what it does — and does not — mean. [3]
2.2

o 72 =10.71> = 0.50.
o It means half the score variance moves with the setting in this sample.

o It does NOT mean 50%-accurate predictions or any causal share — variance shared,
nothing more.
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University Business

Exercises 2.3-:2.4

2.3 The U-shaped residuals: what do they tell you about the straight line, and what
would you try next? 2]

2.4 “Each setting step CAUSES +0.62 score.” Rewrite the sentence honestly, and name
the study that could earn the causal version. 3]
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University Business

Exercises 2.3-:2.4

2.3 The U-shaped residuals: what do they tell you about the straight line, and what
would you try next? 2]

2.3

o The U-shape says the true relation curves; a straight line systematically misses at the
ends.
« Try a quadratic term (or bin the settings) — and say so before quoting any slope.

2.4 “Each setting step CAUSES +0.62 score.” Rewrite the sentence honestly, and name
the study that could earn the causal version. 3]

2.4

« Homest: 7setting and score move together (r? = 0.50); higher settings travel with
higher scores in these 10 batches.”

o A causal rate needs temperature randomly assigned across batches (holding recipe
and time fixed).

o Then the slope becomes an effect of the intervention, not an association.
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Exercise 2.5

2.5 True or false, one line each: (a) r = 0.71 means the fit is 71% accurate; (b) the
intercept 2.1 is the score at setting zero, a setting that does not exist; (c¢) predicting at
setting 9 is extrapolation. 3]
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University Business

Exercise 2.5

2.5 True or false, one line each: (a) r = 0.71 means the fit is 71% accurate; (b) the

intercept 2.1 is the score at setting zero, a setting that does not exist; (c¢) predicting at

setting 9 is extrapolation. 3]

2.5

o (a) False — r is strength and direction of association; accuracy claims need prediction

errors.
o (b) True — and that is exactly why the intercept is not interpreted here.

e (c¢) True — no data beyond setting 5 vouches for the line.
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