
Classroom Activity 9 Math 113 Name : ___________________
10 pts Intro to Applied Stats

Materials Needed:
Ruler

Instructions:
Is your height related to the length of your middle finger on your right hand? 
Measure the length of the finger from the crease closest to the palm to the tip of
the finger.

1. The length of my right middle finger is ___________ centimeters.

2. My height is ____________ inches.

3. Collect the data from the entire class and record in the table below.  Also record
the gender of each person for classification purposes.

Length

Height

Gender

Length

Height

Gender

Length

Height

Gender



Some of you will be asked to convert units.  You can convert from cm to inches by
dividing by 2.54 or from inches to cm by multiplying by 2.54.

Our group is to measure finger lengths in ( cm / in ).  
Finger lengths will be the ( predictor / response ) variable.

Our group is to measure heights in ( cm / in ).  
Heights will be the ( predictor / response ) variable.

Convert any units before continuing with the activity.

4. Enter the data into the computer and generate a scatter plot of the data.

5. Based on the scatter plot, try to estimate the value of the correlation coefficient.

Estimate of correlation coefficient, r = ___________

6. Summarize the data.  Circle the proper units (cm) or (in) after the variable name so
it is clear what you are describing.  Indicate whether each variable is the predictor
variable or the response variable.

Finger Length (cm / in)
( predictor / response )

Height (cm / in)
( predictor / response )

n

mean

st. dev

7. All of our parametric hypothesis testing involves normality in some manner.  How
is that requirement satisfied for this type of test?

i. The residuals have a normal distribution.
ii. The sample size is at least 31, so the Central Limit Theorem applies.
iii. The expected frequency of each category is at least 5.



8. Test the claim that there is no significant linear correlation between middle finger
length and height.

a. The original claim, written symbolically is

b. Write the null and alternative hypotheses:

H0:

H1:

c. The level of significance is ____________.

d. The critical value(s) from table A6 are ____________.

Use Minitab to perform correlation with your two variables.

e. The correlation coefficient (test statistic) is r = ____________.

f. The p-value is ____________.

g. The test statistic ( does / does not ) fall in the critical region.

h. The p-value is ( less / greater ) than the significance level.

i. The decision is to ( reject / fail to reject ) the null hypothesis.

j. Which statement is the proper conclusion?

i. There is no significant linear correlation
ii. There is significant negative linear correlation
iii. There is significant positive linear correlation

9. Compare the answers to 8e - 8j with the other groups.  Is there any difference in
the results of the test for correlation when the variables are converted to different
scales?  ( yes / no )

If the answer to 8j was that there is no significant linear correlation, then we shouldn’t be
doing regression based on the computer’s results.  However, since it’s important to learn
what the results mean, we’re going to look at it any way.



10. Use Minitab to perform Regression on your variables

a. Write the regression equation given by the computer.

b. Based on your answers to questions 8e-8j, the regression equation given by
the computer ( should / should not ) be used for estimation.

c. Estimate the height of someone whose middle finger is 7.5 cm (2.95 in).

d. Estimate the middle finger length for someone who is 69 inches (175.26 cm)
tall.

11. Copy down the table of coefficients.  Write the name of your predictor variable in
the bottom row of the table.

Predictor Coefficient SE Coefficient T P

Constant

The test statistic, t, and the p-value are for the null hypothesis that the coefficient on the
predictor is 0 (the predictor is not significant to the model).  There are two hypothesis
tests shown in the table, one for the constant (y-intercept) and one for the coefficient on
the predictor variable (slope).

a. The decision is to ( reject / fail to reject ) that the constant is zero.  The
constant ( does / does not ) belong in the model.

b. The decision is to ( reject / fail to reject ) that the slope is zero.  The
predictor variable ( does / does not ) belong in the model.



12. Copy down the ANOVA table.

Source DF SS MS F P

Regression

Error

Total

Here is an explanation of ANOVA table.

Source The source of the variation/variance.  
The Regression row is due to the regression equation and represents the
explained variation.  The Error row represents the unexplained variation.

DF Degrees of Freedom.  
The df(Regression) is one less than the number of variables.  In this problem,
there are 2 variables, the predictor and the response, so there is only one df for
the Regression source.  The df(Error) is the sample size minus the number of
variables.  The df(Total) is one less than the sample size.

SS Sum of Squares of the deviations from the mean.
Also known as variation.

MS Mean of the Squared deviation.
This is found by dividing the variation (SS) by degrees of freedom (df) and is
also known as the variance.

F Ratio of two sample variances (section 8.6).
Since each MS is a variance, we divide the MS(Regression) by MS(Error) to
find F.  This is the test statistic.  This is always a right tail test.  The regression
equation is only good when the explained variance is greater (right tail) than
the unexplained variance.  If the explained variance is less (left tail) than the
unexplained variance, then the model is not good and there is no correlation. 
Therefore, we only look at the right tail when deciding to reject the null
hypothesis of no significant linear correlation.

P Right tail P-value corresponding to the test statistic F.
The numerator df is df(Regression) and the denominator df is df(Error).



13. Answer the following questions based on the SS column from the ANOVA table.

a. What is the explained variation?

b. What is the total variation?

c. Find the coefficient of determination, , by dividing the explained2r
variation by the total variation.

d. Find r by taking the square root of the coefficient of determination.

e. Compare the result of part d to the correlation coefficient found in 8e. 
Ignoring that r might be negative, the results ( do / do not ) agree.

14. Use the ANOVA table to answer the following questions.

a. Look up the critical F value from Table A5.  Read the section on df in the
ANOVA explanation to find the proper degrees of freedom.

b. Is the test statistic F from the ANOVA table to the right of the critical F
value from table A5?  ( yes / no )

c. The decision is to ( reject / fail to reject ) the null hypothesis that there is no
significant linear correlation (the model is not good).

d. Compare the results of part c with question 8i.  The results ( do / do not )
agree.

e. The p-value is ____________ which is ( less / greater ) than " = 0.05.

f. How does the p-value from the ANOVA table compare with the p-value
from the correlation in question 8f.

g. The decision, based on the p-value, is to ( reject / fail to reject ) the null
hypothesis that the model ( should / should not) be used.



15. Answer these questions for your gender only. 

a. My gender is ( male / female ).

b. Explain the null and alternative hypotheses:

H0: D = 0 There ( is / is not ) significant linear correlation

H1: D … 0 There ( is / is not ) significant linear correlation.

c. The critical value(s) from table A6 are ____________.

d. The test statistic is ____________.

e. The p-value is ____________.

f. The test statistic ( does / does not ) fall in the critical region.

g. The decision is to ( reject / fail to reject ) the null hypothesis.

h. Which statement is the proper conclusion?

i. There is no significant linear correlation
ii. There is significant negative linear correlation
iii. There is significant positive linear correlation

i. Based on your answer to parts f-h, the regression equation given by the
computer ( should / should not ) be used.

16. Get together with someone of the opposite gender and compare results.

a. Correlation coefficient for males = ____________

b. Correlation coefficient for females = ____________

c. The ( males / females / neither ) have a stronger linear correlation.


