Math 151, Elementary Statistics Oct. 5,2007  Exam 2 Name 5 (g
One sheet of notes. Get Normal tables from me. Please put your name on the sign-in sheet; if you go FO’G*
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somewhere else to work, write down where you are going. Please stay in the building, an ;’g
Do your work on these pages or attach sheets if necessary. Show your work for partial credit. 1
@ 1) This scatterplot shows the heights and weights of boys age 8-14 4500 .
in India. (Each point is the average of a set of about 30 boys of the . 2
same age-year--"8", "9", etc.).
a) Below is a list of possible values of r: q 3 * 3
=
3 i) Mark with an A the value you think is closest to the true | SO L 4

2 ii) Put an X through any values which can never be a correlation . ¢

coefficent. ~ £ < | oo ¢ 5
3 iii) Circle O any values which cannet possibly be the correlation . %

coefficient for thisdataset. | 4 loosly, cam!F . 6

3 b) These measurements are in meters and kilograms. If they were in inches and pounds instead,
(circle your choice)

This would increase r || decrease r IKleave r the same) (39.06 inches. = 1 meter, 2.2 pounds =1kg.)
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2) An old study in Iowa produced the following data on corn yield (bushels per acre in 1910-1919) and value per acre
(in 1920) for farmland in 10 counties. I —

County t 2 3 4 5 6 7 8 9 10 280+ 0
Yield 40 36 34 41 39 42 40 31 36 30 o ©
Value ($) 87 133 174 285 263 274 235 104 141 115 2607
240+
3 a) County 10 has been left off the graph. Graph this point. 220 ©
7 b) Look at the Scatterplot: Q2004
Circle outliers, if any. s
S 1807 °
Is there a clear association?@ N 160"

140+
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3 ©) Yield (how productive the land is) has been put on the "explanatory” axis, and Value (how much¥ Yvould sell for)
has been put on the "response"” axis. Why this way and not the other way around? Twtlarg
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‘26)3) Forensic anthropologists are X .| _y. :
sometimes asked to estimate a 17.5 50 A - 0
person’s height when all that 20 30 T
remains are a few bones of the 21 78 S (S ST NS WESN B 1 ) Al
skeleton. To assist them, data from 19 3

living people can be assembled and a 15.5 63
relationship established. A sample :

of eight adult male x-rays gave this 18.5 7

graph and information, where 16 64

= Jength of femur (thigh bone) and 18 71

y = body height.
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Here is the equation of the regression line:

Height = 2.69+3.63* Femur ;
(or §=2.69+3.63x) e

4 a) How much does body height increase per inch of
increase in femur length, according to the regression i . : : : :
equation? @ oF =244 +363x) A ] 16 17 18 19 b 2

N =264 +32.6320 %20 .
Moo s (olap ' =4 Femur length (inches)

= ) -+ 2,63 ’
< b) Graph the line on the scatterplot.

‘Body height {inches)
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4 ¢) Suppose a male femur is dug up which is 16 inches long. If the forensic

anthropologist uses this regression equation, what body height would she give
as her estimate for this individual?  Show your calculation.

Bz 209+2.02%16= 60.77"

rved,

N\ rbse.
4 d) Suppose the man in the previous part is identified, and was'6 inches tall.
What is the residual value for this man's height? ¢

residvala = as:w»uﬂpr- Alm(eaOL, be-060:77= 5,237

3 ¢) There is an extreme outlier (a very short man.). "Including the outlier, only 50% of the variability in male height
can be predicted using femur length and least squares regression. If the outlier is excluded, 93% of that variability can
be predicted using femur length." Here 50% and 93% are (choose one)

a) r (the correlation coefficient)
r* (the coefficient of determination)
c) sy (the standard deviation of the y values)
d) b (the coefficient of femur length in the regression line).

2 f) On the graph, sketch with a dotted line where you think the regression line would be if we removed the outlier.

2 g) Suppose a male femur of length 26 inches is found, and the regression line is used to estimate body height.
Choose: This is the Correct thing to do / Not a very safe thing to do.

The name for doing this is Computation / Extrapolation / Flocculation / Equivocation,






