Heights and Weights for 471 Men (FIANES 5)

Avefage height =~ 70 inches, SD = 3 inches

b )
/./ A o
[ =
S
Ja, L]
N //. "
/ . ‘n “ d_m
‘ ™, .
™ : . .* *
] RPN :.:U!f!i“l.titi?ivﬂ‘t:ﬁ ——— \.'E-,Jiﬂcfnunz.nl ||||||| -
m_ 1111111 T A < 7
0 . * - . M N lrl . .mﬂ.?m m
~ e e, , o
vy Bl a " v 1&“
4 . 4 - ) * & A m
i R R 5
- PR} o
) D 5 o i
1%9 ' S . )
m " 5
o ¥ 2%
&, T
o
(s o]
ey
’ «rm
~+ } .
)
&l
3 |
: 5§ § § § & § &
o] : _ w & T B
o 2 g g 5 5 & 2 g
B S {SONOOS JHDEM
> .
< =



The SD line contains the point (47,,47,) and has slope = igy :

X

The slope is positive when r is positive. The slope is negative when r
is negative. ' '



Midterm:
| Final
 Drawthe SDiine.
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| _The regressmn ‘method describes how one Varlable is
- linearly related to another Varlable

,‘ ..Th.e regre_ssion. line foi‘ y on X estimates the average
- of the y-values for a corresponding x value.



- The regression estimste

 The point of
. averages . 7
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Assocmted with each 1ncrease of one SD in x there 1S
an increase of only r SDs my. | . |



The regression line {solid)

—the SD line

- «——the regression line

St

o s
(STHONI} LHOEFH SNOS

| FATHER'S HEIGHT (NCHES)




“The regression line is used to predict the y variable
when we know the x variable.

The regression line: o |

- goes through the point of averages (avey,avey)

| ~ slope =r(SDy|
oo
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Assomated with each 1ncrease of one SD in x there is
. an increase of only r SDS mny.



Final:

| Midierm:  ave=65  SD=16

Draw the regression line -
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HEIGHT (INGHES)
e The correlation coefficient » measures the degree

of clustering about the SD line.

o If » =1 0r r =—1 then all the points are on the SD
line.

e The goal of regression is to estimate the average of
all of the y-values associated with a given x-value.



e SD LINE: Contains the point (4V,, AV,) and has slope

SD,
_|_
equal to T

X

EQUATION OF SD LINE:

y—AV,

SD
|7 sD

® REGRESION LINE: Contains the point (47, 47,) and

has slope equal to r. f,g

X

TS

EQUATION OF REGRESSION LINE:

X AVX)+ AV,

-SD
y—AVy=(r-S—dc’)(foVx) or y = (r-SD,)(

¢ Six Step Method To Find A Regression Estimate:

- 1.What is the independent (prediction) variable?
2. What is its value? |
3. Change its value to standard units.
4. Multiply by r.
5. Multiply by SD, .

'6.Add AV,



Example 1. Hanes, men 18-24:

average height =70", SD=3"

average weight = 162ib, SD = 30Ib

r=0.47

Approximately what is the average weight of men who are
a) 76”tail?

b) 69" tall?




1. Estimate the height of a son whose father is 72 inches tall. Estimate
the height of a son whose father is 64 inches tall. (This is a visual

exercise.)
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2. The midterm and final test scores for nearly 1000 statistics students
were compared. The scatterplot followed was elliptical (football
shaped). The following results were obtained.

Midterm: AV=74 SD=12
Final: AV=72 SD=10
r=.6

a) What does the correlation coefficient measure?

b} Find the equation of the SD line.

c) Find the equation of the regression line.

~d) Find the regression estimate for a student scoring 85 on the
midterm. . |

e) The above regréss_idn estimate is an eStimate of what quantity?



3. The Law School Admissions Test (LSAT) is a standardized test with
AV =500 and SD = 100. A large group of students who scored 300 on
the LSAT enrolled in an expensive ($500) night class in order to boost
their scores. On the second test, their average score was 350. Was
their money well spent? Note: 5000 students took both tests and the
correlation was r=.6. |



Another example: heights and weights

«~—— regression line
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Figure 3. The graph of averages. Shows average weight at each height
for the 471 men age 18-24 in the HANESS sample. The regression line
smooths this graph.
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Figure 6. The regression effect.  The SD line is dashed, the regression
line is solid. The dots show the average height of the sons, for each value of

father’s height.

They rise less steeply than the SD line. This is the regression

effect. The regression line follows the dots.
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The Regression Effect

In test-retest situations, people with low scores
tend to improve and people with high scores tend
- to do worse. .

WHY?

Chance Error!




The Regression FALLACY

Attributing the ré‘gression effect to something other
than chance error.

Example: A group of people get their blood pressure
measured. Those that have high blood pressure return and
have their blood pressure measured again. We expect their
second measurements o have a smaller average than their
first measurements, due to the regression effect. Attributing
this apparent drop to a change in behavior is the regression
fallacy. |




Regression line for
predicting MIDTERM

«— SD line

~

predicting FINAL

There are two regression lines!
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