STA 6166 – Exam 3 – Fall 2015    PRINT Name ________________________

Conduct all tests at the  = 0.05 significance level.

[image: image1.emf]df\#trts

2 3 4 5 6 7 8 9 10

1

17.969 26.976 32.819 37.082 40.408 43.119 45.397 47.357 49.071

2

6.085 8.331 9.798 10.881 11.734 12.435 13.027 13.539 13.988

3

4.501 5.910 6.825 7.502 8.037 8.478 8.852 9.177 9.462

4

3.926 5.040 5.757 6.287 6.706 7.053 7.347 7.602 7.826

5

3.635 4.602 5.218 5.673 6.033 6.330 6.582 6.801 6.995

6

3.460 4.339 4.896 5.305 5.628 5.895 6.122 6.319 6.493

7

3.344 4.165 4.681 5.060 5.359 5.606 5.815 5.997 6.158

8

3.261 4.041 4.529 4.886 5.167 5.399 5.596 5.767 5.918

9

3.199 3.948 4.415 4.755 5.024 5.244 5.432 5.595 5.738

10

3.151 3.877 4.327 4.654 4.912 5.124 5.304 5.460 5.598

11

3.113 3.820 4.256 4.574 4.823 5.028 5.202 5.353 5.486

12

3.081 3.773 4.199 4.508 4.750 4.950 5.119 5.265 5.395

13

3.055 3.734 4.151 4.453 4.690 4.884 5.049 5.192 5.318

14

3.033 3.701 4.111 4.407 4.639 4.829 4.990 5.130 5.253

15

3.014 3.673 4.076 4.367 4.595 4.782 4.940 5.077 5.198

16

2.998 3.649 4.046 4.333 4.557 4.741 4.896 5.031 5.150

17

2.984 3.628 4.020 4.303 4.524 4.705 4.858 4.991 5.108

18

2.971 3.609 3.997 4.276 4.494 4.673 4.824 4.955 5.071

19

2.960 3.593 3.977 4.253 4.468 4.645 4.794 4.924 5.037

20

2.950 3.578 3.958 4.232 4.445 4.620 4.768 4.895 5.008

21

2.941 3.565 3.942 4.213 4.424 4.597 4.743 4.870 4.981

22

2.933 3.553 3.927 4.196 4.405 4.577 4.722 4.847 4.957

23

2.926 3.542 3.914 4.180 4.388 4.558 4.702 4.826 4.935

24

2.919 3.532 3.901 4.166 4.373 4.541 4.684 4.807 4.915

25

2.913 3.523 3.890 4.153 4.358 4.526 4.667 4.789 4.897

26

2.907 3.514 3.880 4.141 4.345 4.511 4.652 4.773 4.880

27

2.902 3.506 3.870 4.130 4.333 4.498 4.638 4.758 4.864

28

2.897 3.499 3.861 4.120 4.322 4.486 4.625 4.745 4.850

29

2.892 3.493 3.853 4.111 4.311 4.475 4.613 4.732 4.837

30

2.888 3.486 3.845 4.102 4.301 4.464 4.601 4.720 4.824


Q.1. A study compared the deuterium/hydrogen (D/H) ratio at methyl for 5 variety of wines grown in north Xinjiang in 2009. There were samples of 4 wines from each variety. The means and standard deviations for the D/H ratios are given below. Complete the Analysis of Variance Table, and test for difference among Variety population means.   
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[image: image3.emf]Variety n Mean SD Between Trts (SST) 1.3504

Merlot 4 102.63 0.22 Within Trts (SSE) 4.0767

Cabernet Sauvignon 4 101.89 0.40

Riesling 4 102.03 0.70

Chardonnay 4 101.99 0.77

Italian Riesling 4 102.11 0.26
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Test Statistic ___________________  Rejection Region: ______________________    Reject H0?    Yes     No
Q.2. A study was conducted, comparing 5 treatments of khat, given to female rats for sexual motivation. There were n=6 rats per treatment, and MSE = s2 = 6.0 for the response: time spent in the incentive zone. Use Tukey’s HSD and Bonferroni’s method to compare all pairs of treatment means. State which pairs of treatment have significantly different means.

[image: image5.emf]Groups n Mean SD

A: Control 6 11.38 1.77

B: khat extract (10mg/kg) 6 9.19 2.55

C: khat extract (20mg/kg) 6 11.48 2.50

D: khat extract (50mg/kg) 6 13.64 2.38

E: khat extract microcapsules 6 21.77 2.90


Tukey’s W: _____________________________   Bonferroni’s B: ______________________________

Q.3. Random samples of n1 = n2 =n3 = 12 players each from 3 men’s professional leagues were selected. The leagues were: 1=English Football (EPL), 2=North American Hockey (NHL), 3=American Basketball (NBA). Body Mass Indices were obtained for all N = 36 players sampled. Use the Kruskal-Wallis test to determine whether population medians differ among the leagues.  H0: All population medians are equal.

[image: image6.emf]NBA.BMINHL.BMI EPL.BMI NBA.RANKNHL.RANK EPL.RANK

25.559 25.676 23.099 22 23 7

25.180 25.495 21.476 18 20 4

26.402 24.371 23.478 27 15 9

25.512 26.120 21.455 21 24 3

25.264 26.959 21.115 19 30 2

27.246 27.620 24.103 32 33 12.5

24.781 26.318 20.980 16 25 1

24.342 28.170 23.493 14 35 10

23.573 26.444 22.871 11 28 6

27.042 27.986 24.103 31 34 12.5

26.532 29.550 23.236 29 36 8

25.001 26.384 22.452 17 26 5

Sum 257 329 80


Test Statistic: ________________    Rejection Region: ___________________________  Reject H0?  Yes    No
Q.4. A Randomized Block Design was conducted where 7 food items (treatments) by 103 evaluators (blocks) to determine whether there are any differences in true mean “liking scores” among the 7 food items. The model fit and null hypothesis are: 
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p.4.a. Complete the following ANOVA table:


[image: image8.emf]Source df SS MS F_obs F(0.05)

Treatments 459

Blocks 23136 #N/A #N/A

Error 2351 #N/A #N/A

Total 25946 #N/A #N/A #N/A


p.4.b. Compute and interpret the relative efficiency of the Randomized Block to the Completely Randomized Design:

Relative Efficiency : ___________________    # Raters per treatment needed for CRD: _________________
p.4.c. Compute Bonferroni’s minimum significant difference for comparing all pairs to food items.

Q.5. For each of the following scenarios, identify the relevant design (Completely Randomized (CRD), Randomized Block (RBD), Latin Square (LS)) and give the sources of variation, and their corresponding degrees of freedom.
p.5.a.  A study is being conducted to compare 3 drugs in terms of duration of sleep. A sample of 90 subjects suffering from insomnia are obtained and randomly assigned so that 30 get Drug A, 30 get Drug B, and 30 get Drug C. The amount of sleep each subject gets in a study period is recorded.

   Design: ___________________        Source                                                df

                                                               ------------------------------------------------------------

p.5.b. An experiment is conducted to compare wear of tires for 18 brands of truck tires on “18 Wheelers”. A random sample of 18 tractor-trailer truck/drivers is selected from a company’s large fleet. The tire brands are assigned such that:  1) each brand is on each truck once    and    2) each brand is on each of wheel position once.
Design: ___________________        Source                                                df

                                                               ------------------------------------------------------------

p.5.c. A study was conducted to compare firms with respect to 6 power bases (Information, Reward, Expertise, Referent, Legitimate, Coercive). Each base was observed in a firm from each of 4 industries (Cement, B2B, FMCG, Pharma). The goal was to compare mean scores for the 6 power bases, and removing industry specific variation.
Design: ___________________        Source                                                df

                                                               ------------------------------------------------------------

Studentized Range Critical Values (=0.05)








Sheet1

		Variety		n		Mean		SD				Between Trts (SST)		1.3504

		Merlot		4		102.63		0.22				Within Trts (SSE)		4.0767								Source		df		SS		MS		F

		Cabernet Sauvignon		4		101.89		0.40														Treatments

		Riesling		4		102.03		0.70														Error

		Chardonnay		4		101.99		0.77														Total 

		Italian Riesling		4		102.11		0.26

		Groups		n		Mean		SD				Between Trts (SST)		573.37848

		A: Control		6		11.38		1.77				Within Trts (SSE)		149.799

		B: khat extract (10mg/kg)		6		9.19		2.55				F		23.9228265876

		C: khat extract (20mg/kg)		6		11.48		2.50				MSE		5.99196

		D: khat extract (50mg/kg)		6		13.64		2.38

		E: khat extract microcapsules		6		21.77		2.90
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Sheet1

		Variety		n		Mean		SD				Between Trts (SST)		1.3504																						NBA.BMI		NHL.BMI		EPL.BMI		NBA.RANK		NHL.RANK		EPL.RANK

		Merlot		4		102.63		0.22				Within Trts (SSE)		4.0767								Source		df		SS		MS		F						25.559		25.676		23.099		22		23		7

		Cabernet Sauvignon		4		101.89		0.40														Treatments														25.180		25.495		21.476		18		20		4

		Riesling		4		102.03		0.70														Error														26.402		24.371		23.478		27		15		9

		Chardonnay		4		101.99		0.77														Total 														25.512		26.120		21.455		21		24		3

		Italian Riesling		4		102.11		0.26																												25.264		26.959		21.115		19		30		2

																																				27.246		27.620		24.103		32		33		12.5

																																				24.781		26.318		20.980		16		25		1

		Groups		n		Mean		SD				Between Trts (SST)		573.37848																						24.342		28.170		23.493		14		35		10

		A: Control		6		11.38		1.77				Within Trts (SSE)		149.799																						23.573		26.444		22.871		11		28		6

		B: khat extract (10mg/kg)		6		9.19		2.55				F		23.9228265876																						27.042		27.986		24.103		31		34		12.5

		C: khat extract (20mg/kg)		6		11.48		2.50				MSE		5.99196																						26.532		29.550		23.236		29		36		8

		D: khat extract (50mg/kg)		6		13.64		2.38																												25.001		26.384		22.452		17		26		5

		E: khat extract microcapsules		6		21.77		2.90																																Sum		257		329		80
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Sheet1

		Product		Mean		SD		sum		USS

		1		5.6		1.9		576.8		3598.3

		2		5.1		2		525.3		3087.03

		3		6.5		2.1		669.5		4801.57

		4		6.5		2.1		669.5		4801.57

		5		4.9		2.3		504.7		3012.61

		6		7.2		1.5		741.6		5569.02

		7		6.6		1.9		679.8		4854.9

				6.0571428571						29725				623.8857142857

		Source		df		SS		MS		F_obs		F(0.05)

		Treatments				459

		Blocks				23136				ERROR:#N/A		ERROR:#N/A

		Error				2351				ERROR:#N/A		ERROR:#N/A

		Total				25946		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A
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Sheet1

		df\#trts		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

		1		17.969		26.976		32.819		37.082		40.408		43.119		45.397		47.357		49.071		50.592		51.957		53.194		54.323		55.361		56.320		57.212		58.044		58.824		59.558

		2		6.085		8.331		9.798		10.881		11.734		12.435		13.027		13.539		13.988		14.389		14.749		15.076		15.375		15.650		15.905		16.143		16.365		16.573		16.769

		3		4.501		5.910		6.825		7.502		8.037		8.478		8.852		9.177		9.462		9.717		9.946		10.155		10.346		10.522		10.686		10.838		10.980		11.114		11.240

		4		3.926		5.040		5.757		6.287		6.706		7.053		7.347		7.602		7.826		8.027		8.208		8.373		8.524		8.664		8.793		8.914		9.027		9.133		9.233

		5		3.635		4.602		5.218		5.673		6.033		6.330		6.582		6.801		6.995		7.167		7.323		7.466		7.596		7.716		7.828		7.932		8.030		8.122		8.208

		6		3.460		4.339		4.896		5.305		5.628		5.895		6.122		6.319		6.493		6.649		6.789		6.917		7.034		7.143		7.244		7.338		7.426		7.508		7.586

		7		3.344		4.165		4.681		5.060		5.359		5.606		5.815		5.997		6.158		6.302		6.431		6.550		6.658		6.759		6.852		6.939		7.020		7.097		7.169

		8		3.261		4.041		4.529		4.886		5.167		5.399		5.596		5.767		5.918		6.053		6.175		6.287		6.389		6.483		6.571		6.653		6.729		6.801		6.869

		9		3.199		3.948		4.415		4.755		5.024		5.244		5.432		5.595		5.738		5.867		5.983		6.089		6.186		6.276		6.359		6.437		6.510		6.579		6.643

		10		3.151		3.877		4.327		4.654		4.912		5.124		5.304		5.460		5.598		5.722		5.833		5.935		6.028		6.114		6.194		6.269		6.339		6.405		6.467

		11		3.113		3.820		4.256		4.574		4.823		5.028		5.202		5.353		5.486		5.605		5.713		5.811		5.901		5.984		6.062		6.134		6.202		6.265		6.325

		12		3.081		3.773		4.199		4.508		4.750		4.950		5.119		5.265		5.395		5.510		5.615		5.710		5.797		5.878		5.953		6.023		6.089		6.151		6.209

		13		3.055		3.734		4.151		4.453		4.690		4.884		5.049		5.192		5.318		5.431		5.533		5.625		5.711		5.789		5.862		5.931		5.995		6.055		6.112

		14		3.033		3.701		4.111		4.407		4.639		4.829		4.990		5.130		5.253		5.364		5.463		5.554		5.637		5.714		5.785		5.852		5.915		5.973		6.029

		15		3.014		3.673		4.076		4.367		4.595		4.782		4.940		5.077		5.198		5.306		5.403		5.492		5.574		5.649		5.719		5.785		5.846		5.904		5.958

		16		2.998		3.649		4.046		4.333		4.557		4.741		4.896		5.031		5.150		5.256		5.352		5.439		5.519		5.593		5.662		5.726		5.786		5.843		5.896

		17		2.984		3.628		4.020		4.303		4.524		4.705		4.858		4.991		5.108		5.212		5.306		5.392		5.471		5.544		5.612		5.675		5.734		5.790		5.842

		18		2.971		3.609		3.997		4.276		4.494		4.673		4.824		4.955		5.071		5.173		5.266		5.351		5.429		5.501		5.567		5.629		5.688		5.743		5.794

		19		2.960		3.593		3.977		4.253		4.468		4.645		4.794		4.924		5.037		5.139		5.231		5.314		5.391		5.462		5.528		5.589		5.647		5.701		5.752

		20		2.950		3.578		3.958		4.232		4.445		4.620		4.768		4.895		5.008		5.108		5.199		5.282		5.357		5.427		5.492		5.553		5.610		5.663		5.714

		21		2.941		3.565		3.942		4.213		4.424		4.597		4.743		4.870		4.981		5.081		5.170		5.252		5.327		5.396		5.460		5.520		5.576		5.629		5.679

		22		2.933		3.553		3.927		4.196		4.405		4.577		4.722		4.847		4.957		5.056		5.144		5.225		5.299		5.368		5.431		5.491		5.546		5.599		5.648

		23		2.926		3.542		3.914		4.180		4.388		4.558		4.702		4.826		4.935		5.033		5.121		5.201		5.274		5.342		5.405		5.464		5.519		5.571		5.620

		24		2.919		3.532		3.901		4.166		4.373		4.541		4.684		4.807		4.915		5.012		5.099		5.179		5.251		5.319		5.381		5.439		5.494		5.545		5.594

		25		2.913		3.523		3.890		4.153		4.358		4.526		4.667		4.789		4.897		4.993		5.079		5.158		5.230		5.297		5.359		5.417		5.471		5.522		5.570

		26		2.907		3.514		3.880		4.141		4.345		4.511		4.652		4.773		4.880		4.975		5.061		5.139		5.211		5.277		5.339		5.396		5.450		5.500		5.548

		27		2.902		3.506		3.870		4.130		4.333		4.498		4.638		4.758		4.864		4.959		5.044		5.122		5.193		5.259		5.320		5.377		5.430		5.480		5.528

		28		2.897		3.499		3.861		4.120		4.322		4.486		4.625		4.745		4.850		4.944		5.029		5.106		5.177		5.242		5.302		5.359		5.412		5.462		5.509

		29		2.892		3.493		3.853		4.111		4.311		4.475		4.613		4.732		4.837		4.930		5.014		5.091		5.161		5.226		5.286		5.342		5.395		5.445		5.491

		30		2.888		3.486		3.845		4.102		4.301		4.464		4.601		4.720		4.824		4.917		5.001		5.077		5.147		5.211		5.271		5.327		5.379		5.429		5.475

		31		2.884		3.481		3.838		4.094		4.292		4.454		4.591		4.709		4.812		4.905		4.988		5.064		5.134		5.198		5.257		5.313		5.365		5.414		5.460

		32		2.881		3.475		3.832		4.086		4.284		4.445		4.581		4.698		4.802		4.894		4.976		5.052		5.121		5.185		5.244		5.299		5.351		5.400		5.445

		33		2.877		3.470		3.825		4.079		4.276		4.436		4.572		4.689		4.791		4.883		4.965		5.040		5.109		5.173		5.232		5.287		5.338		5.386		5.432

		34		2.874		3.465		3.820		4.072		4.268		4.428		4.563		4.680		4.782		4.873		4.955		5.030		5.098		5.161		5.220		5.275		5.326		5.374		5.420

		35		2.871		3.461		3.814		4.066		4.261		4.421		4.555		4.671		4.773		4.863		4.945		5.020		5.088		5.151		5.209		5.264		5.315		5.362		5.408

		36		2.868		3.457		3.809		4.060		4.255		4.414		4.547		4.663		4.764		4.855		4.936		5.010		5.078		5.141		5.199		5.253		5.304		5.352		5.397

		37		2.865		3.453		3.804		4.054		4.249		4.407		4.540		4.655		4.756		4.846		4.927		5.001		5.069		5.131		5.189		5.243		5.294		5.341		5.386

		38		2.863		3.449		3.799		4.049		4.243		4.400		4.533		4.648		4.749		4.838		4.919		4.993		5.060		5.122		5.180		5.234		5.284		5.331		5.376

		39		2.861		3.445		3.795		4.044		4.237		4.394		4.527		4.641		4.741		4.831		4.911		4.985		5.052		5.114		5.171		5.225		5.275		5.322		5.367

		40		2.858		3.442		3.791		4.039		4.232		4.388		4.521		4.634		4.735		4.824		4.904		4.977		5.044		5.106		5.163		5.216		5.266		5.313		5.358

		48		2.843		3.420		3.764		4.008		4.197		4.351		4.481		4.592		4.690		4.777		4.856		4.927		4.993		5.053		5.109		5.161		5.210		5.256		5.299

		60		2.829		3.399		3.737		3.977		4.163		4.314		4.441		4.550		4.646		4.732		4.808		4.878		4.942		5.001		5.056		5.107		5.154		5.199		5.241

		80		2.814		3.377		3.711		3.947		4.129		4.277		4.402		4.509		4.603		4.686		4.761		4.829		4.892		4.949		5.003		5.052		5.099		5.142		5.183

		120		2.800		3.356		3.685		3.917		4.096		4.241		4.363		4.468		4.560		4.641		4.714		4.781		4.842		4.898		4.950		4.998		5.043		5.086		5.126

		240		2.786		3.335		3.659		3.887		4.063		4.205		4.324		4.427		4.517		4.596		4.668		4.733		4.792		4.847		4.897		4.944		4.988		5.030		5.069

		Inf		2.772		3.314		3.633		3.858		4.030		4.170		4.286		4.387		4.474		4.552		4.622		4.685		4.743		4.796		4.845		4.891		4.934		4.974		5.012
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Sheet1

		Variety		n		Mean		SD				Between Trts (SST)		1.3504

		Merlot		4		102.63		0.22				Within Trts (SSE)		4.0767								Source		df		SS		MS		F

		Cabernet Sauvignon		4		101.89		0.40														Treatments

		Riesling		4		102.03		0.70														Error

		Chardonnay		4		101.99		0.77														Total 

		Italian Riesling		4		102.11		0.26
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