STAT 516 – Spring 2016
Homework 5 – Brief Solutions

1.  (a)  t = 4 treatments here (Salt levels 0, 8, 16, 24).  

            b = 3 blocks (fields 1, 2, and 3).

(b)  There is more than one observation per treatment-block combination.  In this case, n = 4.
(c)  MS(Trts) = SS(Trts) / (t-1) = 4340.917 / 3 = 1446.97.  MS(Blocks) = SS(Blocks) / (b-1) = 246.542 / 2 = 123.27.  MS(Exp. error) = SS(Exp. error) / (t-1)(b-1) = 1408.458 / 6 = 234.743.  

MS(Samp. error) = SS(Samp. error) / t b(n-1) = 11790 / 36 = 327.5.  

(d) F = MS(Trts) / MS(Exp. Error) = 1446.97 / 234.743 = 6.164.  Now, F.05, 3, 6 = 4.76.  Since 6.164 > 4.76, we reject H0.  The salt level does have a significant effect on the mean grass emergence.
(e) F = MS(Blocks) / MS(Exp. Error) = 123.27 / 234.743 = 0.525.  Now, F.05, 2, 6 = 5.14.  Since 0.525 < 5.14, we fail to reject H0.  There is not significant variation in grass emergence across fields.

2.  Answers for the Latin Square may vary.  Here is one example:
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Explanation:  A = Amana, B = GE, C = Kenmore, D = Maytag, and E = Vulcan.  Brand 1 = Betty Crocker, 2 = Duncan Hines, 3 = Pepperidge Farm, 4 = Pillsbury, 5 = Southern Home.  Flavor 1 = chocolate, 2 = yellow, 3 = marble, 4 = carrot, 5 = orange.  Therefore, for example, reading down the first column:  The Betty Crocker chocolate cake will be baked using the Vulcan oven, the Betty Crocker yellow cake will be baked using GE, the Betty Crocker marble cake will be baked using Maytag, the Betty Crocker carrot cake will be baked using Kenmore, the Betty Crocker orange cake will be baked using Amana.  And so on… 
3. (a) We are not so much interested in the effect on the different judges on the satisfaction ratings.  However, there could be variation across judges, so we use the judges as blocks.  This is treated as a random effect since the 40 judges used could be considered a random sample from a large population of judges.
(b)  At  = .10, there is a significant difference in mean satisfaction rating across the buildings.  

(F = 2.03, P-value = .0926).

(c)  At  = .10, there is not significant variation among the judges.  (F = 1.19, P-value = .2236).

(d)  We test H0: 1 - ¼ 2 - ¼ 3  - ¼ 4  - ¼ 5  = 0. Based on the SAS output for the t-test, there is a significant difference (t = - 2.24, P-value = 0.0262) between the mean satisfaction for building 1 and the mean satisfaction for the other buildings.
4. (a) At  = .10, there is a significant difference in mean yield across the varieties.  

(F = 21.31, P-value = .0448).

(b) Based on the SAS output, using a 0.10 experimentwise significance level, the mean yields of variety B and variety C are significantly different according to Tukey’s procedure.

(c)  Based on the output, there is no significant variation in yield among the locations (P-value = 0.3189).  Therefore it would be valid to use an RBD, with only Orientation as a blocking factor.

Points:  #1. (a) 3 (b) 2 (c) 4 (d) 4 (e) 4.  #2. 5. #3. (a) 3 (b) 4 (c) 4 (d) 3. #4. (a) 4 (b) 3 (c) 3.  Neatness: 5.  Total: 46 + 5 = 51.
/* Example SAS code */

/* problem 3 */

data buildings;                                                                                                                           

input   SUBJ    BLDG    SAT    BTY    FNC    INT    DIG    CST    FSH ;                                                                 

cards;                                                                                                                                  

          1       1      2      4      2      3      4      7      3                                                                    

          1       2      5      3      3      4      3      3      7                                                                    

…
         40       4      7      7      7      5      6      8      8                                                                    

         40       5      8      8      9      8      7      8      8       

;

run; 

PROC GLM data=buildings;

CLASS SUBJ BLDG;

MODEL SAT = BLDG SUBJ;

RANDOM SUBJ;

ESTIMATE 'Building 1 vs Others' BLDG 4 -1 -1 -1 -1 / divisor=4;

MEANS BLDG; 

RUN;
/* Problem 4*/
data wheatlatin;

input location orientation variety $ yield;

cards;

1 1 A 31

2 1 B 39.5

…

2 3 A 25.5

3 3 B 31

;

run;

PROC GLM data=wheatlatin;

CLASS location orientation variety;

MODEL yield = variety location orientation;

MEANS variety / ALPHA=0.10 TUKEY;

RUN;         

