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What we will cover

1  The slope is a statistic
2 | Confidence interval for a slope

3 | Test for a slope

4  Selecting the right procedure
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LSlo;::e

The slope is a statistic

A regression line comes from one sample, so
the sample slope §}#% b has a sampling
distribution 45 7.
m true population slope [ is fixed but
unknown
m b estimates (3, bouncing sample to
sample

Inference measures the uncer-
tainty A~fEE % in b to speak about
the true relationship.
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L Interval

Confidence interval for a slope

Build a t-interval on the true slope 5. Check
the conditions — LINER: Linear,
Independent, Normal, Equal spread,

Random. | (1.24,3.76)
b+ t*- SE, | I_._I
m read b and SE, from computer output 0
m df=n—2 (aline uses a and b) b=25, SE,=0.6, df=18.

If the interval excludes 0, there is a real
linear relationship.
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—Interval

Least-squ

ares regression: the line that minimises

test score

Least-squares regression: the line that minimises the

sum of squared residuals

— line of best fit

0 2 4 6 8 10
revision time (hours)

Slope inference is based on the least-squares

regression line through the points

| Least-squares regression: the line that minimises the sum of squared residuals
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LTest

Test for a slope

The test asks directly whether the slope is

Zero.
= null [ Hy 2 6 =0 (no linear
relationship) b= 2.5, SE, =0.6, n=20:
m alternative &% H,: f>,<,0r #0 2
b t=— ~4.17
t= — df=n—2
SE,’ n 0.6
df =18, p ~ 0.0006: reject — a

B = 0 means a flat line — x has no

. . real linear link.
straight-line effect on y.
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L Select

Selecting the right procedure

The whole course in one decision — read the type of data first:

Means

Proportions s
quantitative: one/two-

categorical: one/two-sample z )
sample or paired t

Count tables Slope
x2: fit, homogeneity, independence two quantitative vars: t for 3

Select %f£ the procedure, implement =2ji# with conditions, communicate 3%
in context.



Choosing the right inference procedure

1. what is estimated a proportion, a mean, a difference, a distribution of counts, or a slope

2. how many samples one, two independent, or paired

3. interval or test an interval estimates a value; a test judges a claim

4. which model z for proportions, t for means, x2 for counts

5. the conditions random, independent (10% rule), and normal or large enough
then name the procedure explicitly before any calculation

Naming the procedure and checking its conditions is worth marks before any arithmetic. On
the free-response paper it is often the larger half.
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L Select

Confidence Interval for a Slope, continued

good: no pattern bad: curved bad: fanning
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residual =y —y - random scatter about 0 supports a linear model (LINER)

A random, patternless residual plot supports the conditions; a curve or a fan does
not
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L Select

Setting Up a Test for a Slope

good: no pattern bad: curved

bad: fanning
e %
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residual =y —y - random scatter about 0 supports a linear model (LINER)

Check residual plots before trusting a slope Cl or test
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L Select

Do Those Points Align?

A sample scatterplot &5 & gives a sample slope HEZFIZ b for the least-squares
regression [0]J3 line — but a different sample would give a slightly different slope.

So b is a statistic with sampling variability 25 F 4, estimating the true (popula-

tion) slope EFRIZE 3.
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L Select

Exam tips

m Inference for a slope tests whether the true slope is 0 (no linear relationship).

m If a slope’s confidence interval includes 0, you cannot conclude a real linear
relationship — the variables may still be related in a curved way.

m Read the slope, standard error, t-statistic, and p-value straight from computer
output — but the printed p-value is two-tailed, so halve it for a one-tailed H,.

m Check the regression conditions (linearity, independence, roughly normal residuals,
equal spread) via the residual plot.

m Interpret the interval and test in context, tied to the true slope.
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L Recap

Unit 9 — key takeaways

e Slope varies e Interval

b estimates the true slope 3; it b+ t*SE,, df = n — 2; LINER
has a sampling distribution conditions

e Test o Choose

Ho : B =0; t = b/SEp; excludes 0 data type picks z, t, x2, or slope-t
= real link
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L Recap

Check yourself

What are the degrees of freedom for a
slope t-procedure?

What does the LINER “E” stand for?

What null value of 8 means no linear rela-
tionship?

Two quantitative variables and a relation-
ship: which test?

| Answers 1. n—2 2. Equalspread 3.8=0 4. a t-test for the slope
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