
Practice Final Math 10 
 
Topics:  Chi Square Test of Independence 
  One Factor ANOVA plus Tukey HSD Test 
  Simple Linear Regression and Correlation 
  Choosing the Correct Model for all Hypothesis Tests 
 
1) A political party surveyed 100 voters on their opinion of laws regulating handguns. The observed 

counts and a Minitab results of a Chi Square Test of Independence are results are broken down by 
geographical region as shown below. Can you support the claim that Region and Opinion about 
regulating handguns are dependent events?  
 

                East   South  Midwest    West    All 
 
  Support        21       8       10      14      53 
  Oppose          9      17       10      11      47 
  All            30      25       20      25     100 

 
a) State Ho and Ha in words. 

 
b) Determine the Expected value for the cell Support and East 

 
c) Based on the following  results, do you reject or fail to reject Ho when α = 0.01 

  Pearson Chi-Square = 8.069, DF = 3, P-Value = 0.045 

 
d) Write a conclusion 

 
2) A clinical psychologist completed a study on hyperactivity in children using one-way ANOVA. The 

model was balanced with 5 replicates per treatment. The factor was 3 types of school district 
(urban, rural and suburban). Unfortunately, hackers broke into the psychologist’s computer and wiped 
out all the data. All that remained was a fragment of the ANOVA table: 
 
Source of 
Variation 

Sum of 
Squares 

Degrees of 
Freedom 

Mean 
Square 

F statistic p-value 

Factor 7000    0.0001 
Error    
Total 9000  

 
a) What is the factor? 

 
b) What is the response? 

 
c) How many levels? 

 
d) What are the replicates? 

 
e) Fill in the table and conduct the hypothesis test (α = .05)that determine if there is a difference in 

mean level of hyperactivity due to type of district. Explain your results. 
 
 



3) A student investigated just how effective washing with soap is in eliminating bacteria. To do this she 
tested four different methods—washing with water only, washing with regular soap, washing with 
antibacterial soap (ABS), and spraying hands with antibacterial spray (AS) (containing 65% ethanol 
as an active ingredient). Her experiment consisted of one experimental factor, the washing Method, at 
four levels. She suspected that the number of bacteria on her hands before washing might vary 
considerably from day to day. To help even out the effects of those changes, she generated random 
numbers to determine the order of the four treatments. Each morning, she washed her hands 
according to the treatment randomly chosen. Then she placed her right hand on a sterile media plate 
designed to encourage bacteria growth. She incubated each plate for 2 days at 36°C, after which she 
counted the bacteria colonies. She replicated this procedure 8 times for each of the four treatments. 
 
MINITAB OUTPUT 
 

  Source  DF  Adj SS  Adj MS  F-Value  P-Value 
  Method   3   29882    9961     7.06    0.001 
  Error   28   39484    1410 
  Total   31   69366 
  Means 
 
  Method              N   Mean  StDev       
  Alcohol Spray       8  37.50  26.56   
  Antibacterial Soap  8   92.5   42.0   
  Soap                8  106.0   47.0   
  Water               8  117.0   31.1   
 
  Grouping Information Using the Tukey Method and 95% Confidence 
 
  Method              N   Mean  Grouping 
  Water               8  117.0  A 
  Soap                8  106.0  A 
  Antibacterial Soap  8   92.5  A 
  Alcohol Spray       8  37.50    B 
 
  Means that do not share a letter are significantly different. 

 
a) Can you reject the claim that there is no difference in mean bacteria counts due to method of hand 

washing? (significance level = .05) 
 
 
 
 

b) Conduct all pairwise comparisons. Which methods are significantly different from each other? 
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4) A meteorologist was studying the relationship between 
annual precipitation in inches and northern latitude for 10 
California coastal cities.  
 
Data and Partial Computer Output are attached on next 
page. 
 
 
 
 
 
 
a) Interpret the slope of the regression 

equation. 
 

b) Can you support the claim that annual 
precipitation and latitude are correlated? 
(α = .05) 
 

c) Find and interpret the r2, the coefficient of 
determination.  
 

d) Find a point estimator for the annual 
precipitation for Garberville (latitude 40.1). 
 

e) Which observation has the highest 
residual? Is it a possible outlier. 
 

 
The regression equation is 
Rainfall = - 169.0 + 5.317 Latitude 
 
 
S = 11.0384   R-Sq = 73.1%   R-Sq(adj) = 69.7% 
 
 
Analysis of Variance 
 
Source      DF       SS       MS      F      P 
Regression   1  2642.56  2642.56  21.69  0.002 
Error        8   974.76   121.85 
Total        9  3617.32 
 
Fits and Diagnostics for All Observations 
Obs  Rainfall    Fit   Resid  Std Resid 
  1     74.87  52.75   22.12       2.53  R 
  2     39.57  47.97   -8.40      -0.90 
  3     37.48  40.52   -3.04      -0.30 
  4     21.82  32.01  -10.19      -0.98 
  5     14.17  29.89  -15.72      -1.51 
  6     17.95  13.93    4.02       0.40 
  7     14.74  12.87    1.87       0.19 
  8     15.02  12.34    2.68       0.27 
  9     12.36  10.74    1.62       0.16 
 10      9.94   4.89    5.05       0.53 



Answers: 
1a)  Ho: Region and Opinion about regulating handguns are independent events 
        Ha: Region and Opinion about regulating handguns are dependent events 
1b)  E=RowTotal x Column Total / n = 53 x 30 / 100 = 15.9 
1c)  0.045 > .01 means FTR Ho 
1d) Insufficient evidence to conclude Region and Opinion about regulating handguns are dependent events 

 
2a) Type of School District    2b) Hyperactivity score 
2c) 3 levels urban, rural and suburban 2d) n1=5, n2=5, n3=5, n=15  
2d)   
 
 
 
 
   
 Ho: There is no difference in hyperactivity score due to type of school district 
 Ha: There is a difference in hyperactivity score due to type of school district 
 Ho: μ1 = μ2 = μ3   Ha: At least one mean is different 
Model: One Factor ANOVA 
α = 0.05  p-value = 0.0001  p-value < α so reject Ho 
Conclusion: There is a difference in hyperactivity score due to type of school district 
 
3a) Ha: There is a difference in mean bacteria counts due to method of hand washing 
       Ho: μ1 = μ2 = μ3 = μ4    Ha: At least one mean is different 
       Model is One Factor ANOVA 
       α = 0.05  p-value = 0.001  p-value < α so reject Ho 
       Conclusion: There is a difference in mean bacteria counts due to method of hand washing 
3b) The mean amount of bacteria on hands when using the Alcohol Spray is significantly lower than all 3 of the  
       other methods. There are no other significant differences. 
 
4a) Each increase of one degree of latitude North increases expected rainfall 5.317 inches per year 
4b) Ho: Annual precipitation and latitude are not correlated 
       Ha: Annual precipitation and latitude are correlated 
       Model: Regression ANOVA 
       α = 0.05  p-value = 0.002  p-value < α so reject Ho 
       Conclusion: Annual precipitation and latitude are correlated 
4c) r2 = 73.1% - 73.1% of the variability of rainfall is explained by the variability of latitude 
4d) Garberville Rainfall = -169.0 + 5.317(40.1) = 44.2 inches per year 
4c) Crescent City has a residual of 22.12, which is more than 2 standard deviations from the regression line. It is  
       unusually high, so possibly an outlier. 
 

Source of 
Variation 

Sum of 
Squares 

Degrees of 
Freedom 

Mean 
Square 

F statistic p-value 

Factor 7000 2 3500 21 0.0001 
Error 2000 12 166.67 
Total 9000 14 


