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STAT 5309 – SPRING 2020 

Midterm Exam 

*** 

*Direction:  (a) Answer all question parts, enumerated and separated by blank spaces or lines (b) 

Answers(remarks, numerical answers ) must be put in boxes, or highlighted, and supported by  tests/plots. 

Plot sizes are reduced.   

Points will possibly be decimated if answers are not supported.  Present work in  a readable form of a 

scientific report. 

*Due:  Mon, MAR 16 

1. Problem 3.12[ 5 points] 

 

              
              Set up a data frame, named “circuits”. 

   

2.  Problem  3.14(10 points) 

 

 
 

Set up the data frame, named “batteries” . More on (c) 

(c) Perform a boxplot and and a stripchart. 
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Construct a 99% -CI for the mean life of brand 2. Using Fisher LSD. 

Construct 99%-CI for mean difference between the lives of brand 2 and 3, using Fisher LSD. 

 

(d) Calculate the number of replicates for a power of .90 

 

3. Problem 5.5[ 10 points] 

 

 
            Set up  a data frame, named “plates” 

 

(a) Build a linear model using aov().  Is there any indication that either factor affects the amount of 

warping?  Is there any interaction between the factors . Use 𝛼 = 0.05 

(b) Do a Box plot on Temperature, on Content and on Temperature*Content 

Which level combination give the lowest warpage. 

(c) Suppose  Temperature cannot be controlled in where the copper plate are used,  which Content 

gives the smallest warpage?  

(d) Perform a 3-part residuals assumption check of the aov model. 

(e) Build a RSM (Response Surface model).   Locate the maximum, minimum or saddle point. 

 

4. Problem 5.8 [10 points] 
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Create  a data frame, named “tubes”. More on (b) 

(b)Any interaction between Glass type and Temperature?  Build a reduced model if interaction 

is not significant. 

 

5. Problem[ 10 points] 

 

Data: Salinity.  Temperature, Salinity, and Density  affect growth and survival of Shrimps. 3 factors: 

“Temperature” (25 degree, 35 degree), “Salinity” (10%,25%, 40%), “Density” (80 shrimp/40 liters,  

160/40 liters). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Enter the data. Set up a data frame, named “shrimp”. 

(a) Check interaction of factors by plots. 

(b) Build a full linear model with interactions (including 2-way and 3-way interactions). Which 

factors (main and interactions) are significant. 

(c) Build a reduced model.  

(d) Find the combination of Temp, Density, Salinity which produces the shrimp largest weight 

gain 

(e) Perform residual check. 

 

 

 

 

 

 

 

 Temp   Density    Salinity      Weight Gain 

25 

 

 

 

 

 

35 

80 

 

 

160 

 

 

80 

 

 

160 

 

 

10% 

25% 

40% 

10% 

25% 

40% 

10% 

25% 

40% 

10% 

25% 

40% 

86, 52, 73, 

544, 371, 482 

390, 290, 397 

53, 73, 86 

393, 398, 208, 

249, 265, 243 

439, 436,349 

249,245,330 

247,277,205 

324,305,364 

352,267,316 

188,223,281 
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6. Problem 5.17 

          
Create a data frame, named “fabrics” with 3 factors. 

(a) Build a linear model. Any interaction among factors?  

(b) Can we use any factor as Blocking factor? Is the Blocking factor effective? 

(c) Consider  any reduced model? 

(d) Do a complete 3-part residual assumption check. 

 

7. Problem 5.16 [10 points]  

 
 

 

8. Problem [10 points]  
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Oil Truck Fuel Consumption 

1 1 1 0.5 

2 1 2 0.634 

3 1 3 0.487 

4 1 4 0.329 

5 1 5 0.512 

6 2 1 0.535 

   2 2 0.675 

8 2 3 0.52 

9 2 4 0.435 

10 2 5 0.54 

11 3 1 0.513 

12 3 2 0.595 

13 3 3 0.488 

14 3 4 0.4 

15 3 5 0.51 

 

           Enter data, create a data frame, named “fuel”. 

(a) Build a linear model.  Is there any significant difference of means about the oil types. 

Which oil type gives the lowest fuel consumption. 

(b) Use Truck as a Blocking factor. Is the Blocking factor effective? 

(c) Do a complete residual assumption check. 

9. Problem 4.5(10 points) 

 

 

            
         Create a data frame named “nozzles” 

(a) Build a linear model, nozzle as a blocking factor. Does the nozzle design affect the shape 

factor? Use 𝛼 = .05. 

(b) Which nozzle designs are different with respect to the shape factor?  [Hint: use Tukey HSD] 

(c) Is the velocity effect significant? 

(d)  If nozzle is used as a Blocking factor, check if nozzle  is  effective?. 
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10. Problem 5.19 [10 points]  

 

 

             
 

11. Problem (5-by-5 Latin Square) [5 points] 
 

              
 

Set up a data frame. “chemical”. Use Day and Batch as row and column Blocking factors 

 In a 5-by-5 Latin square design. Ingredient as Treatment factor. 

 

(a) Build a linear model, using aov().  Do the ingredients affect the reaction time? 

(b) Are Day, Batch effective Blocking factors? 

Check interaction between Day and Batch. 

(c) Find the lowest reaction time. 

 

 

 

 

 


