
HOMEWORK TOPICS 1 and 2  

 
Due Thursday January 15 (beginning of lab class). Answer all parts of the questions 
completely, and clearly document the procedures used in each exercise. Present your answers in a 
concise and clear manner. SAS generates prolific output; it is your responsibility to wade through 
that output and submit only what is relevant to the question being asked. Quantity ≠ Quality 
 
Question 1 Review ST&D Chapter 2                                                                 [15 points] 
 
The following four samples of 10 were generated by the computer from a normal 
population with mean=18 and standard deviation=5.  
 

Sample 1 18 29 10 14 16 12 19 21 19 15 

Sample 2 17 12 27 22 20 11 20 24 16 17 

Sample 3 18 23 19 17 34 14 23 20 21 14 

Sample 4 16 23 14 20 14 11 23 15 17 17 

 
Use a hand calculator. Indicate formulas and procedures.  

1.1 [2 points] Calculate means, standard deviations, coefficient of variation, and standard 
error of the means (SE) for each sample of 10.  

1.2 [2 points] Add 20 to each value and indicate the effect on the means, standard 
deviations, coefficient of variation, and SE.  

1.3 [3 points] Using the original data from the table, consider the means as a sample of 
four and calculate its mean and standard deviation. Compare the mean for the four 
means with the overall mean of the 40 observations and with the theoretical mean. 
Compare the theoretical SE (based on the parameters used to generate the normal 
population mean=18 Std. dev. =5) with the standard deviation of the four means and 
with the average of the 4 SE. 

1.4 [2 points] Explain with your words why the variation among the four means is 
smaller than the average of the four standard deviations. 

1.5 [3 points] What is the probability of getting the observed overall sample mean or 
larger based on the provided parametric mean and variance from the total population 
of 40 samples? Is this an unusual sample? 

1.6 [3 points] The following table was derived by subtracting Sample 1 from Sample 2 
(S2-S1 and subtracting Sample 3 from Sample 4 (S4-S3). Calculate the mean and 
variance for each derived sample, and then find the average of these statistics.  
Compare these values with the expected values for the theoretical values expected 
from the subtraction of two random variables. 
 

S2-S1 -1 -17 17 8 4 -1 1 3 -3 2 

S4-S3 -2 0 -5 3 -20 -3 0 -5 -4 3 
 



 
Question 2                                                                                                           [15 points] 
 
Use probability Tables A.3-5 (ST&D p.611-613) or your favorite statistical calculator. 
Show the steps used in your calculation. 
 
2.1. [4 points] Given a Normal distribution Y with Mean = 1 and Variance = 4. Find 

2.1.1. P (Y≤ 3.44) 
2.1.2. P(0.0≤ Y≤ 2.66) 

 2.1.3. Yo such that P(Y≤ Yo)= 0.6026 
            2.1.4. P(|Y|≤ Yo)=0.975. 
 
2.2. [3 points] Given that Y is normally distributed with = 10 and 2 = 25 and that a 

sample of 25 observations is drawn. Find  
2.2.1. P(Y  ≥ 13). 

 2.2.2. P(7 ≤ Y  ≤ 13) 
 2.2.3. What was the number of observations in a sample from a population with 

mean 24 and variance 12 if P(Y ≥ 26)=0.1587 
 
2.3. [4 points] Given a χ2 distribution with 12 degrees of freedom. Find  

2.3.1. P (χ2≤ 21.0) 
2.3.2. Find χo

2 such that P(χ2≥ χo
2)=0.10 

 
2.4. [4 points] Given a t distribution. Find  

2.4.1. The mean weight of oysters is 10 g with a sample variance of 4 g 
(population variance unknown). What is the approximate probability that a 
sample of 16 oysters will have a mean weight less than 8 g?  

2.4.2. Find to such that 80% of the values are within the -to to to interval for 22 d.f. 
 
 
Question 3                                                                                                           [20 points] 
 
We compared the protein content of wheat grains from 13 plants including the High 
Grain Protein Gene Gpc-B1 and 13 control isogenic plants from the same variety without 
this gene. 
 
No Gene 11.6 9.3 11.7 12.7 13.4 9.2 7.9 14.1 12.0 10.6 12.0 10.1 12.1 

With gene 18.1 15.2 17.2 11.9 14.7 12.0 12.9 12.7 10.9 14.5 12.8 12.9 14.9 

 
Use SAS to answer the following questions: 

3.1. [5 points] For each sample test normality using the Shapiro- Wilk test. Present a 
Quantile-Quantile plot and explain the relationship between the Shapiro-Wilk result 
and the Q-Q graph. 

3.2. [5 points] What is the probability that these two samples were different just by 
chance? Include a BoxPlot graph with both samples. 



3.3. [5 points] Calculate the power of the test. Prepare a table showing the variation of the 
power as a function of N (test numbers from 13 to 17 for each sample at intervals of 
1). Confirm the result doing a hand calculation of the power (Notes section 2.3.2 or 
2.4.4, use an approximate T value). Show formulas and intermediate steps 

3.4. [5 points] What would be the number of replications required to detect significant 
differences between these two means with a power of 85% and alpha=0.01? 

 
 
Question 4                                                                                                           [10 points] 
 
Problem 4. [10 points]  

4.1. [5 points] An engineer wants to test the hypothesis that the addition of 250 g of 
catalyst to a reaction increases product yield. His experiment including 4 replications 
with catalyst and 4 without catalyst yielded no-significant differences. The samples with 
catalyst yielded 70 g more produce than the ones without catalysts. If the population 
=50 and =0.05, Do you think the experiment has an adequate power? 

4.2. [5 points] Prepare a table showing the number of replicates required to detect 
significant differences between means that are ¼, ½, ¾, 1, 1¼, 1½, 1¾, and 2 standard 
deviations apart, with =0.01 and Power =0.80. (Note: this is a two-tailed test) 

 

 
Question 5                                                                                                           [15 points] 
 
A researcher takes a random sample of 10 rats and exposes each of them to a 
placebo (control) and new drug after a resting period, and measures the level of 
antioxidants in the blood. These are PAIRED COMPARISONS since the C and 
T in each animal are not independent [Steel Torrie & Dickey p.106-108].  

Control 15.675 17.160 18.480 19.745 19.470 19.855 18.590 18.150 18.975 15.620

Treatment 14.135 15.510 15.015 17.050 16.720 19.525 17.160 16.610 17.820 16.390

 
5.1. [5 points] Test if there are significant differences between treatment and 
control.  

5.2. [5 points] Calculate the power of the Test using =5%. Hint: use a new variable 
DIFF= Control – TREATMENT, and calculate the Power of the test H0 =0 versus Ha 
0. 
5.3. [5 points] Show a graphic of the power of the test for variable DIFF (by 
hand). Use Fig. 3 section 2.3.1. Syllabus Topic 2 as a model. Use approximate 
areas based on your results. 
 
Question 6                                                                                                           [15 points] 
 



How many replications do we need to estimate the true mean yield of cultivar “A” with a 
95% confidence interval of less than 800 lb/ac if a yield trial with four replications has an 
average yield of 7,500 lb/ac and a standard deviation of 450 lb/ac?   
 
 
Question 7                                                                                                           [10 points] 
 
Suppose no prior information existed about the standard deviation for the above problem. 
But similar experiments suggested that the CV would not be greater than 10%.  Estimate 
the number of replications required in order to have the total length of a 95% confidence 
interval about the true mean yield be less than the standard deviation?   
 


