


CHRRTERKSORANARSISENOICONCEUSIONS

A cause and effect relationship will only exist if a change in the
independent variable will result in a change in the dependent variable

An influential point is a point that lies a significant distance from the other
points but follows the same pattern as the others (unlike an outlier)
- Has an influence on the slope on the line of best fit

Regression can be used to determine an algebraic model of a relationship

Errors in analysis can occur for a variety of reasons, including:
- too little data
- using linear regression for a non-linear relationship
- using linear regression when the correlation is-weak
- reversing the cause and effect relationship
- extrapolating outside the range of the data set
- not considering the effects of outliers or influential points

A high correlation for a data set does not always indicaté /a cause and effect
relationship between two variables. More analysis would be needed.
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EXAMPLE 1 Cause and Effect HD TV Sales Compared

Yo Advertising
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The sales manager for an electronics manufacturer
analysed the sales of high definition televisions
(HD TV) relative to the company’s television
advertising budgets in 12 markets across Canada.
The scatterplot and line of best fit show the results.
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HD TV Sales (510 000s)
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(a) Describe the strength of the relationship
Correlation co-efficient is r = 0.94 oo @ Aivertifmg Bﬁdgm" g
> Relationship is strong L (5100005
- Positive slope y=157x+ 6.34;r = 0.94

(b) Is this an example of cause and effect
relationship? Explain.
Yes
- Increase in advertising budget results in
increase of sales
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EXAMPLE 1 Cause and Effect HD TV Sales Compared

1o Advertising

(c)What other factors might affect television sales?
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- Other/newer TVs could come out
(competing technology)
- Economy (not everyone can make a big

purchase) 4 |
(d)Is it reasonable to|extrapolate to predlct the | 0 2.4 6 8N
. _ Advertising Budget
television sales if a market has an ~ ($10000s)

budget of $200 000? Explain. y=1. 57"}";':"% 6.34; 1 = ().

Yes (but with caution) ;
- Although relationship is strong, other
factors need to be considered

Extrapolatlon refers to
making predlctlons
beyond the data given
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EXAMPLE 2 Regression Analysis

Describe the possible error in regression or analysis for each situation.

a) ‘A b) 7A J A

d) Regression equation with y = 0.673x 4 7.221 and r = 0.126.

e) A science student recorded the height, h, of a plant in centimetres
and time, ¢, in weeks after planting a seed. Because r = 0.92, linear
regression was performed and the resulting equation is { = 1.2h + 1.4.

(a) Outlier (b) Not enoughdata (c) Ina
—> Causes shift of o
the line of best fit ->Relationshipis
non-line {
QSJ/nooth cuH(e

Fil

shouﬁld be used
iristerad 1 ONLINE.C!
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EXAMPLE 2 Regression Analysis

Describe the possible error in regression or analysis for each situation.

a) A b) 7A J A
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d) Regression equation with y = 0.673x 4 7.221 and r = 0.126.

e) A science student recorded the height, h, of a plant in centimetres
and time, ¢, in weeks after planting a seed. Because r = 0.92, linear
regression was performed and the resulting equation is { = 1.2h + 1.4.

LLLL

(d) Weak correlation (e) “t” and “h” are rey
2> r=0.126 - Time affects hel




CHRRTERKORANARSISENDICONCRUSITNS
EXAMPLE 3 Influential Points _

A car dealer kept statistics, for one 15[]2;5 gg-}
month, on the annual income of his 38.9 14 2
customers and the price of the car 426 22.5
each customer purchased. g'g ?H

37.8 18.4
(a) Use a graphing calculator to 89.4 48.3
perform linear regression and to gg-g i;-i
determine the equation of the line of 55 8 0.0
best fit [Refer to Lesson 3.4 (Part 2) 200.0 78.2
for directions]. Draw a sketch of the 44.6 19.9
scatterplot (with the line of best fit) gg:g ggé
and fill in the chart given 71.5 46.8

64.3 33.8
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EXAMPLE‘ ‘3 Influential Points _

62.3 28.1
Price of 1095 637
38.9 142
ca1r 000 12 6 225
(% ) 47 8 24 1
522 311
37 8 18.4
80 4 18 3
. 685 412
Income ($1000s) 63.0 42 4
558 50.0
LinReg 2000 78.2
14 6 19.0
y = ax+b 580 7254
56.2 263
a= 0.392 715 168
b= 9.286 54? 1 \ 33.6
‘i‘: ) |
rr= 0.768 Equation: y = 0.\,\392x +}9.‘286
r= 0.876 P .
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EXAMPLE‘ ‘3 Influential Points _

62.3 281

Price of 109.5 63.7
car 38.9 142
(10005) Q o —
An influential 222 311

point pulls the SSE lgé

. line of best fit 68.5 412

Income ($1000s) towards it 63.0 424

208 20.0

(b) Determine the influential point and sz'é) ZZS
remove it from the set of data. Use the 58 0 25 4
graphing calculator to generate a new 56.2 26.3
Scatterplot. \What do you notice about 715 46.8
the line of best fit? Compare to your bl o s

sketch above.
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EXAMPLE‘ ‘3 Influential Points THOUT _

62.3 261

Price of influential point 109 5 63.7
car 38.9 142
] ] 42 6 225

($1000s) WITH influential 176 =
point 22 311

37.8 184

% 59 4 483

> 68.5 412

Income ($1000s) 63.0 421

9.8 20.0

(b) Determine the influential point and sz'é) ZZS
remove it from the set of data. Use the 55:5, 25:4
graphing calculator to generate a new 56 2 6.3
Scatterplot. \What do you notice about 715 46.8
the line of best fit? Compare to your 64.3 33.8

sketch above.
When influential point is
removed, the line of best fit
shifts up
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HOMEWORK / SEATWORK

Page 187 #1 — 4, 7, 8abc

Work on Review (which we WI|| go
over tomorrow)

Page 187 (with graphing calculator)
#5, 6, 9




