Math 10 Quiz Chapter 13 and 12: ANOVA & Linear Correlation/Regression

Note: Our quiz solutions start on the third page of this document.
The first two pages discuss the alligator data (which is real data).

The alligator data is a good example of why we can’t predict for x values outside of the
range of x values in our data.

The 19 alligators in the quiz are a subsample of the sample that has 25 alligators. The 3
smallest and 3 largest alligators were removed from the original sample to create our
subsample.

For the 19 alligators in our sample between 69 and 94 inches in length, the line DOES
give a reasonable model to predict weight based on length.

However if we consider data outside that range, the linear relationship does not hold
true. A curve would be a better fit.

The next page contains a graph of a line fit to our subsample of 19 alligators’ data and
a curve fit to the entire sample of 25 alligators’ data. You can see the curveis a better
fit for the entire data set. The curve is a cubic curve (third degree). This makes sense
as weight is better related to volume than to length.

The 128 inch alligator referred to in one of the quiz questions actually weighs 366
pounds but our line would have predicted its weight as only 211 pounds. That’s why
we should not predict outside the range of the x values in our data —we have no
evidence to assume the linear relationship extends beyond our data, as it in fact does
not in this particular data set.
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Math 10 Quiz 7 Ch 12&13 Winter 2019 20 points

This quiz contains two questions, one question for analysis of variance and one question for linear
regression and correlation. : '

Question 1; 8 points; Environmental Studies Level of Pollutant
The levels of a certain type of pollutant are monitored at three Location | Location | Location
different monitoring sites: Location A, Location B, Location C. A B C
Data were collected for a random sample of 6 days at each 8.2 7.9 8.5
location. 7.0 7.0 9.4
Perform the appropriate hypothesis test to determine if the 7.8 7.3 8.2
population average pollution levels are the same for all sites. 8.7 6.9 7.6

u 7.7 6.4 8.7
Ovt‘%aboahd\“USQ = <05 = o 51

wro k’ . . .

For this sample data: Xx= 7.833 X,=79 %,=71 X.=85

Null Hypothesis: The, QOQMQEQ mean g;&lohm \exels at-
al\l 3 lecatons are equal (Ma= - Me= Mc)
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Alternate Hypothesis: | N QO\QO\@% nMean ‘;)Q\\ Um le.\_)gagt

Sonme. (or af looat one) (oaahons are different
Test Statistic = Q.Gq B - pvalue=_oO O

What probability distribution is.used to find p-value? (Include degrees of freedom): ‘: Q2,15

Draw the graph for this hypothésis test — label the test statistic on the graph — shade and label the p-value.
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Question 2: 12 points: Environmental Studies KE/\{ \( e’Q ow (MO\FOW L&@

Biologists need to be able to estimate the weight of alligators in the wild, but weighing an alligator is a
difficult and hazardous task. Length can be estimated from a photograph, which is much safer than trying to
weigh an alligator.

So biologists would like a model that would allow them to estimate the weight of an alligator in the wild if
they know its length. A regression line can be used to model the relationship between length and welght

The data show lengths (in inches) and weights (in pounds) of a sample of 19 randomly selected alligators
that were measured and weighed.

The calculator output is given to you. Use it!! (Do not put the data into your calculator.)

X=Length | 94 | 74 |86 | 86| 86| 94 | 69| 72| 85| 82| 88| 72| 74| 90| 89 |68 | 76 | 90 |78
Y=Weight 130 | 51| 80| 90| 83 [110| 36| 38| 84 | 80| 70| 61| 54 |106 | 84 | 39 | 42 | 102 |57

a. [ 3 points] Find the correlation coefficient and write out the complete hypothesis test Y=a+bx

to determine whether it is significant. CO B0 and p=0
= nclosion 1=8.22
Ho:p=0 Had#o p=8.443E-9
r=.9% , QDVVﬂOi'UV\+ df=17
' Coefficien a=-168.8
pPNalve. & o« b=2.97

» OOOOOO00OR L .05 Qecged' Ho o) %V\S\-ECC._,,;\— $=10.27
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b. [ 1 point] Prediction: Show work; round to values to 1 decimal place r_—0.865
For an alligator that is 86 inches long, what is the weight predicted by the line? r=0.93

\/ = =R +2.97(R0) = Bb.6b pounds

d. [3 points] “Error Analysis”:  For a length of 82 inches:Find the residual (or “error”) y — y
Show work ; round to values to 1 decimal place

A

& _ Yy = o144 =520
Y ==16%.3 +2.97(32) = 14,74

Is the observed data value above or below the best fit line? __ Albove.

Does the value predicted by the line overestimate or underestimate the observed (actual empirical) data value?

Onderestinede_

e. [ 1 point] Prediction: Suppose that you were asked to use the line to predict weight for an alligator that
is 128 inches in length. What should be your response?

(e, ahov\d nat ose_the_line_to predict ‘the_ wma(n}o@
o 123 nch a(hqa&ur._('h.o.,\em% of NR wiches 1s nokwithin e

range of X valiesn the date. (notbetioeen min and oy x valvesindotal

f. [ 2 points] Interpretation of Slope: Write a sentence in the context of this situation that interprets
(explains) what the slope of the best fit line tells us, and use its value in your mterpretatlon

v eveny 1L el ncreose. \e_vnq‘\‘ex an . all\qafor"s
Loem(/ﬂ- mo:_aases [Otd, Q.97 ;oounds Cm cwernaJL

g [ 2. pomzs] Interpretation of Coefficient of Determination: erte a sentence in the contcxt of this
situation that interprets (explains) what the Coefficient of Determination tells us for this problem, and use
its value in your interpretation. Round to values to 1 decimal place as a percent (3 places in decimal form)

R0:5% of Yo vanation weaghd can e explained
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