Balanced Incomplete Block Design – 2008 SEC East Football Games
Treatments: Teams (t=6) ______________________________   Blocks: Games (k=2 Teams/Game) 

Selecting # of Blocks, reps, and : 
[image: image11.wmf](

)

^~

^~

^~

^~

^~^~

2

^^^^

2

11

11

1

1111

where:

tt

ii

iii

ii

VV

VV

V

VV

VVVV

kk

wVwy

gg

zz

zz

zz

zz

zz

zzzz

s

ztza

ll

·

==

éù

êú

+

êú

æöæö

æöæö

êú

ç÷ç÷

ç÷ç÷

êú

èøèø

ëûèøèø

===

éùéùæöæö

+

ç÷ç÷

êúêú

èøèø

++

êúêú

æöæöæöæö

êúêú

ç÷ç÷ç÷ç÷

êúêú

èøèøèøèø

ëûëû

æö

===-

ç÷

èø

åå

(

)

(

)

222

~~~~

2

11

22

^^

1

1

Blks|Trts

i

tt

i

ii

ii

ii

B

g

kk

Brky

wVw

rr

b

MSMSEMSE

Nt

b

b

l

ss

ztza

ll

ss

··

==

+

-

æö

===

ç÷

--

èø

-

æö

=-=

ç÷

-

èø

åå

     

[image: image1.wmf](

)

(

)

(

)

61524

6!

1551

21120

2!62!

ttt

br

kkk

l

--

æöæöæöæöæöæö

==========

ç÷ç÷ç÷ç÷ç÷ç÷

--

-

èøèøèøèøèøèø

Model (Fixed or Random Blocks): 
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[image: image3.emf]Gamedate Block Team1 Team2 Score1 Score2 GameTotGameAve

9.04 1 VU USC 24 17 41 20.5

9.13 2 USC UGA 7 14 21 10.5

9.20 3 UT UF 6 30 36 18.0

10.11 4 UGA UT 26 14 40 20.0

10.11 5 UK USC 17 24 41 20.5

10.18 6 UGA VU 24 14 38 19.0

10.25 7 UF UK 63 5 68 34.0

11.01 8 UF UGA 49 10 59 29.5

11.01 9 USC UT 27 6 33 16.5

11.08 10 VU UF 14 42 56 28.0

11.08 11 UK UGA 38 42 80 40.0

11.15 12 UF USC 56 6 62 31.0

11.15 13 UK VU 24 31 55 27.5

11.22 14 VU UT 10 20 30 15.0

11.29 15 UT UK 28 10 38 19.0
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ANOVA for testing H0: t = 0:

Fit model with only block effects:  
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[image: image6.emf]Design Vals Team TeamTot BlkTot Q tau-hat SST(Adj) tau-tilda tau-bar

t 6 UF 240 281 99.5 33.167 3300.08 12.0833 28.6283

k 2 UGA 116 238 -3.0 -1.000 3.00 1.3333 -0.4977

r 5 UK 94 282 -47.0 -15.667 736.33 12.3333 -9.6394

b 15 USC 81 198 -18.0 -6.000 108.00 -8.6667 -6.5740

lambda 1 UT 74 177 -14.5 -4.833 70.08 -13.9167 -6.7886

mu-hat 23.2667 VU 93 220 -17.0 -5.667 96.33 -3.1667 -5.1285

ANOVA

Source df SS MS F F(0.05) P-value

Blocks (Games) 14 1802.87 128.78

Trts (Teams) Adj 5 4313.83 862.77 12.00 3.33 0.0006

Error 10 719.17 71.92

Total 29 6835.87
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Inter-block Analysis (Random Blocks)
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[image: image7.emf]ANOVA ConstantConstant

Source df SS MS sigma2b V(tau~) V(tau^) V(tau-bar) Combined Analysis

Trts(Teams) 5 3875.467 51.43333 87.39167 23.97222 18.81195 SE(tbar_i-tbar_j) 6.133833

Blks(Games)Adj 14 2241.23 160.0881 sigma2 t(.025/15,10) 3.827337

Error 10 719.17 71.91667 71.91667 Weight Weight Bonferroni MSD 23.47625

Total 29 6835.87 tau~ tau^

0.21526 0.78474


Intra-block Analysis: 


Estimate i adjusting for Blocks (OLS)


Obtain Standard Errors of Contrasts


Test for Treatment Effects, by SS(Trts|Blocks), can use complete versus reduced model





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���
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_1395030896.unknown

_1395036877.xls
Sheet1

		Gamedate		Block		Team1		Team2		Score1		Score2		GameTot		GameAve						X(No-Int)		UF		UGA		UK		USC		UT		VU				Y

		9.04		1		VU		USC		24		17		41		20.5								0		0		0		1		0		1				41

		9.13		2		USC		UGA		7		14		21		10.5								0		1		0		1		0		0				21

		9.20		3		UT		UF		6		30		36		18.0								1		0		0		0		1		0				36

		10.11		4		UGA		UT		26		14		40		20.0								0		1		0		0		1		0				40

		10.11		5		UK		USC		17		24		41		20.5								0		0		1		1		0		0				41

		10.18		6		UGA		VU		24		14		38		19.0								0		1		0		0		0		1				38

		10.25		7		UF		UK		63		5		68		34.0								1		0		1		0		0		0				68

		11.01		8		UF		UGA		49		10		59		29.5								1		1		0		0		0		0				59

		11.01		9		USC		UT		27		6		33		16.5								0		0		0		1		1		0				33

		11.08		10		VU		UF		14		42		56		28.0								1		0		0		0		0		1				56

		11.08		11		UK		UGA		38		42		80		40.0								0		1		1		0		0		0				80

		11.15		12		UF		USC		56		6		62		31.0								1		0		0		1		0		0				62

		11.15		13		UK		VU		24		31		55		27.5								0		0		1		0		0		1				55

		11.22		14		VU		UT		10		20		30		15.0								0		0		0		0		1		1				30

		11.29		15		UT		UK		28		10		38		19.0								0		0		1		0		1		0				38

		Design Vals				Team		TeamTot		BlkTot		Q		tau-hat		SST(Adj)		tau-tilda		tau-bar				X'X														X'Y

		t		6		UF		240		281		99.5		16.583		3300.08		12.0833		15.6147				5		1		1		1		1		1				281

		k		2		UGA		116		238		-3.0		-0.500		3.00		1.3333		-0.1054				1		5		1		1		1		1				238

		r		5		UK		94		282		-47.0		-7.833		736.33		12.3333		-3.4923				1		1		5		1		1		1				282

		b		15		USC		81		198		-18.0		-3.000		108.00		-8.6667		-4.2198				1		1		1		5		1		1				198

		lambda		1		UT		74		177		-14.5		-2.417		70.08		-13.9167		-4.8922				1		1		1		1		5		1				177

		mu-hat		23.2667		VU		93		220		-17.0		-2.833		96.33		-3.1667		-2.9051				1		1		1		1		1		5				220

		ANOVA

		Source		df		SS		MS		F		F(0.05)		P-value										INV(X'X)														Beta-hat

		Blocks (Games)		14		1802.87		128.78																0.225		-0.025		-0.025		-0.025		-0.025		-0.025				35.35

		Trts (Teams) Adj		5		4313.83		862.77		12.00		3.33		0.0006										-0.025		0.225		-0.025		-0.025		-0.025		-0.025				24.6

		Error		10		719.17		71.92																-0.025		-0.025		0.225		-0.025		-0.025		-0.025				35.6

		Total		29		6835.87																		-0.025		-0.025		-0.025		0.225		-0.025		-0.025				14.6

																								-0.025		-0.025		-0.025		-0.025		0.225		-0.025				9.35

																								-0.025		-0.025		-0.025		-0.025		-0.025		0.225				20.1

		ANOVA														Constant		Constant

		Source		df		SS		MS				sigma2b				V(tau~)		V(tau^)		V(tau-bar)				Combined Analysis

		Trts(Teams)		5		3875.4666666667						51.4333333333				87.3916666667		23.9722222222		18.811954886				SE(tbar_i-tbar_j)		6.1338332038

		Blks(Games)Adj		14		2241.23		160.0880952381				sigma2												t(.025/15,10)		3.8273374747

		Error		10		719.17		71.9166666667				71.9166666667				Weight		Weight						Bonferroni MSD		23.4762496846

		Total		29		6835.87										tau~		tau^

																0.2152602829		0.7847397171
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_1426487741.xls
Sheet1

		Gamedate		Block		Team1		Team2		Score1		Score2		GameTot		GameAve						X(No-Int)		UF		UGA		UK		USC		UT		VU				Y

		9.04		1		VU		USC		24		17		41		20.5								0		0		0		1		0		1				41

		9.13		2		USC		UGA		7		14		21		10.5								0		1		0		1		0		0				21

		9.20		3		UT		UF		6		30		36		18.0								1		0		0		0		1		0				36

		10.11		4		UGA		UT		26		14		40		20.0								0		1		0		0		1		0				40

		10.11		5		UK		USC		17		24		41		20.5								0		0		1		1		0		0				41

		10.18		6		UGA		VU		24		14		38		19.0								0		1		0		0		0		1				38

		10.25		7		UF		UK		63		5		68		34.0								1		0		1		0		0		0				68

		11.01		8		UF		UGA		49		10		59		29.5								1		1		0		0		0		0				59

		11.01		9		USC		UT		27		6		33		16.5								0		0		0		1		1		0				33

		11.08		10		VU		UF		14		42		56		28.0								1		0		0		0		0		1				56

		11.08		11		UK		UGA		38		42		80		40.0								0		1		1		0		0		0				80

		11.15		12		UF		USC		56		6		62		31.0								1		0		0		1		0		0				62

		11.15		13		UK		VU		24		31		55		27.5								0		0		1		0		0		1				55

		11.22		14		VU		UT		10		20		30		15.0								0		0		0		0		1		1				30

		11.29		15		UT		UK		28		10		38		19.0								0		0		1		0		1		0				38

		Design Vals				Team		TeamTot		BlkTot		Q		tau-hat		SST(Adj)		tau-tilda		tau-bar				X'X														X'Y

		t		6		UF		240		281		99.5		33.167		3300.08		12.0833		28.6283				5		1		1		1		1		1				281

		k		2		UGA		116		238		-3.0		-1.000		3.00		1.3333		-0.4977				1		5		1		1		1		1				238

		r		5		UK		94		282		-47.0		-15.667		736.33		12.3333		-9.6394				1		1		5		1		1		1				282

		b		15		USC		81		198		-18.0		-6.000		108.00		-8.6667		-6.5740				1		1		1		5		1		1				198

		lambda		1		UT		74		177		-14.5		-4.833		70.08		-13.9167		-6.7886				1		1		1		1		5		1				177

		mu-hat		23.2667		VU		93		220		-17.0		-5.667		96.33		-3.1667		-5.1285				1		1		1		1		1		5				220

		ANOVA

		Source		df		SS		MS		F		F(0.05)		P-value										INV(X'X)														Beta-hat

		Blocks (Games)		14		1802.87		128.78																0.225		-0.025		-0.025		-0.025		-0.025		-0.025				35.35

		Trts (Teams) Adj		5		4313.83		862.77		12.00		3.33		0.0006										-0.025		0.225		-0.025		-0.025		-0.025		-0.025				24.6

		Error		10		719.17		71.92																-0.025		-0.025		0.225		-0.025		-0.025		-0.025				35.6

		Total		29		6835.87																		-0.025		-0.025		-0.025		0.225		-0.025		-0.025				14.6

																								-0.025		-0.025		-0.025		-0.025		0.225		-0.025				9.35

																								-0.025		-0.025		-0.025		-0.025		-0.025		0.225				20.1

		ANOVA														Constant		Constant

		Source		df		SS		MS				sigma2b				V(eta~)		V(eta^)		V(eta-bar)																		Beta-~

		Trts(Teams)		5		3875.4666666667						51.4333333333				87.3916666667		23.9722222222		18.811954886																		23.2667

		Blks(Games)Adj		14		2241.23		160.0880952381				sigma2																										12.0833333333

		Error		10		719.17		71.9166666667				71.9166666667				Weight		Weight																				1.3333333333

		Total		29		6835.87										eta~		eta^																				12.3333333333

																0.2152602829		0.7847397171																				-8.6666666667

																																						-13.9166666667

																																						-3.1666666667

		Combined Analysis

		SE(tbar_i-tbar_j)		6.1338332038

		t(.025/15,10)		3.8273374747

		Bonferroni MSD		23.4762496846

				UF		UGA		UK		USC		UT		VU

		UF		0.0000

		UGA		29.1260

		UK		38.2676

		USC		35.2023

		UT		35.4169

		VU		33.7568
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_1395032208.unknown

_1395036751.unknown

_1395030342.xls
Sheet1

		Gamedate		Block		Team1		Team2		Score1		Score2		GameTot		GameAve						X(No-Int)		UF		UGA		UK		USC		UT		VU				Y

		9.04		1		VU		USC		24		17		41		20.5								0		0		0		1		0		1				41

		9.13		2		USC		UGA		7		14		21		10.5								0		1		0		1		0		0				21

		9.20		3		UT		UF		6		30		36		18.0								1		0		0		0		1		0				36

		10.11		4		UGA		UT		26		14		40		20.0								0		1		0		0		1		0				40

		10.11		5		UK		USC		17		24		41		20.5								0		0		1		1		0		0				41

		10.18		6		UGA		VU		24		14		38		19.0								0		1		0		0		0		1				38

		10.25		7		UF		UK		63		5		68		34.0								1		0		1		0		0		0				68

		11.01		8		UF		UGA		49		10		59		29.5								1		1		0		0		0		0				59

		11.01		9		USC		UT		27		6		33		16.5								0		0		0		1		1		0				33

		11.08		10		VU		UF		14		42		56		28.0								1		0		0		0		0		1				56

		11.08		11		UK		UGA		38		42		80		40.0								0		1		1		0		0		0				80

		11.15		12		UF		USC		56		6		62		31.0								1		0		0		1		0		0				62

		11.15		13		UK		VU		24		31		55		27.5								0		0		1		0		0		1				55

		11.22		14		VU		UT		10		20		30		15.0								0		0		0		0		1		1				30

		11.29		15		UT		UK		28		10		38		19.0								0		0		1		0		1		0				38

		Design Vals				Team		TeamTot		BlkTot		Q		tau-hat		SST(Adj)		tau-tilda		tau-bar				X'X														X'Y

		t		6		UF		240		281		99.5		16.583		3300.08		12.0833		15.6147				5		1		1		1		1		1				281

		k		2		UGA		116		238		-3.0		-0.500		3.00		1.3333		-0.1054				1		5		1		1		1		1				238

		r		5		UK		94		282		-47.0		-7.833		736.33		12.3333		-3.4923				1		1		5		1		1		1				282

		b		15		USC		81		198		-18.0		-3.000		108.00		-8.6667		-4.2198				1		1		1		5		1		1				198

		lambda		1		UT		74		177		-14.5		-2.417		70.08		-13.9167		-4.8922				1		1		1		1		5		1				177

		mu-hat		23.2667		VU		93		220		-17.0		-2.833		96.33		-3.1667		-2.9051				1		1		1		1		1		5				220

		ANOVA

		Source		df		SS		MS		F		F(0.05)		P-value										INV(X'X)														Beta-hat

		Blocks (Games)		14		1802.87		128.78																0.225		-0.025		-0.025		-0.025		-0.025		-0.025				35.35

		Trts (Teams) Adj		5		4313.83		862.77		12.00		3.33		0.0006										-0.025		0.225		-0.025		-0.025		-0.025		-0.025				24.6

		Error		10		719.17		71.92																-0.025		-0.025		0.225		-0.025		-0.025		-0.025				35.6

		Total		29		6835.87																		-0.025		-0.025		-0.025		0.225		-0.025		-0.025				14.6

																								-0.025		-0.025		-0.025		-0.025		0.225		-0.025				9.35

																								-0.025		-0.025		-0.025		-0.025		-0.025		0.225				20.1

		ANOVA														Constant		Constant

		Source		df		SS		MS				sigma2b				V(eta~)		V(eta^)		V(eta-bar)				Combined Analysis

		Trts(Teams)		5		3875.4666666667						51.4333333333				87.3916666667		23.9722222222		18.811954886				SE(tbar_i-tbar_j)		6.1338332038

		Blks(Games)Adj		14		2241.23		160.0880952381				sigma2												t(.025/15,10)		3.8273374747

		Error		10		719.17		71.9166666667				71.9166666667				Weight		Weight						Bonferroni MSD		23.4762496846

		Total		29		6835.87										eta~		eta^

																0.2152602829		0.7847397171
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