TS Temperaturdata:

Person X = temperature

1 X,= 100.9

2 X, = 100.0

3 X, = 100.1

4 X,= 98.1

5 X = 99.9

6 X, = 99.5
Mean M= 99,750
Variance S= 0.719

SD S= 0.848



Probability Density

Examplesof varioust-distributions:
0.5

t(100
0.4+ % (100)
t(5)

t(1)

0.3}
0.2
0.1-




Tablesof thet-distribution
e.g., Text, p. 611:

Table E-3 Upper Percentage Points of t Distribution

Q=04 0.05 0.025 0.001

df 2Q0=0.8 0.1 0.05 0.002

1 0.325 6.314 12.704 318.31

2 0.289 2.920 4.303 22.326
5 0.267 2.015 2.571 5.893
! 0.253 1.645 1.960 3.090




Resultsof the IncentiveExperiment

X, X, X =
Person (Low (High (X, - X,)
Incentive)  Incentive)

1 12 14 2
2 11 13 2
3 12 12 0
4 7 11 4
5 6 5 -1
6 15 18 3
7 12 13 1

M, = M, = =

10.714 12.286 1.571



Resultsof Nicotine Experiment

Xi1 X2
Control Nicotine
X, =215 X,, =297
X,, =227 X,, =263
X,, =149 X,, =273
X,, =208 X,, = 267
X5 =199 X., =243
X, =171 X, =246
X,, =218 X, =242
X, =204 Xq, =277
X,, =207 X,, = 243
M, =199.8 M, =261.2

M, -M, =261.2-199.8 =61.4



Resultsof Rotated-Mazdéxperiment

Xi1 X

Control Rotated
X,; = 10 X, =12
X, =8 X,, =11
Xy, =9 X5, =13
xa=9 LI 2 =11 L 2
Xs, =7
Xg; = 8
X; =11 |
M, = 8.857 M, =11.750

M, - M, =2.893

Homogenelty of Variance Assumption



GenericANOVA Situation

Group 1 Group 2 Group j Group J
n n n n
1 2 i J
X X X X
11 12 j u
X X X X
21 ) 2 27
X X X X
i1 i2 ij iJ
x X X X
nll n22 njj nJJ
T T T T
1 2 i J
1 2 i J
SS SS SS SS
| 2 ] J
df =n -1 df =n -1 df =n-1 df =n -1
1 1 2 2 j ] J J
est! ? est)! * est! ° est! ?



Data

Amount of Degradation (percent picture removed)

0 15% 30% 45%
Xy, =85 X, =91 X3 =74 Xy =12
X,, = 82 X,, =90 X,, = 80 X,, = 80
X5 =91 X5, = 88 X35 = 83 Xq =71
X,; =90 X,, = 80 X453 =15 X, = 14
Xs, = 87 Xg, = 82 Xea = 18 Xe, = 76




Confidencdntervalswithout HOV assumption

Group 1 Group 2 Group 3 Group 4

SSj 54.00 96.8.00 54.00 51.20
df, 4 4 4 4

est ! jz 13.50 24.20 13.50 12.80
est ! v, 1.643 2.200 1.643 1.600
t 2.776 2.776 2.776 2.776

Cl 4.562 6.108 4.562 4.442



Data

Kind of Liquor

Red White Scotch Vodka
Wine Wine

n =3 n,=5 n,=4 n,=>5
)(11:5 | )(12:2 | X13:5 X14:4
)(21:4 )(22:3 X23:4 X24:3
X3 =9 X3 = 2 X33 =4 X3 =3
X42: 2 X43:5 )(44:4

X52 = 4 X54 = 1

T,= 14.0C T,= 13.0 T,= 18.0C T,= 150C  T=60.00
M,=4.67 M,=260 M,=450 M,=3.00 N =17

10
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ComputingConfidencentervals
Kind of Liquor

Red White Smtch V odka
Wine Wine
n,=3 n,=5 n,=4 n,=>5

M,=467 M,=260 M,=450 M,=3.00

est! 2= MSW = 0.84
[Mj = esty, |crit t(dfw)22 05]]

M1:4.67i(1/0:§3 )(2 160)

M222.601(1/0584)(2 160 = 2.60+0.88
| [0.84%

M, :4.50 £ /= —§2.160) = 4.50:0.99

! $
M4:3.00i#1/%g2.160) = 3.00+0.88
0

4.67+1.14
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Plotwith Error Bars

Hangover Rating
- DD W~ 01 O

o

.RW | WW =Scotch:Vodka-
Form of Alcohol
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Data:Pictures

Peroat of Fidure Removed
0 15 30 45

Xy =85 X =91 Xz =14 Xy = 12
Xo = 82 Xom =0 X = 80 Xo =80
Immedicte Xoq =91 Xgn = 88 Xy = &3 Xoy = 71
Ted X1 =90 Xp =80 N ) Xyg = 14
Xgn = 87 Xen = 82 Xeg = 78 Xgy = 76

T,=435| T,=431] T4=30| T,=373| Ty,=21629
M,=87.00| M, =820 M, =7800] M,= 7460
Xp=11 X = 1> Xz=10 Xp =13
X5, = 69 Xopp = 13 X = 16 Xop = 14
Ddayed Xop = 70 Xgp =10 Xop = 12 Xop =71
Ted Xy = 18 X =68 X = 10 Xyp = 4
Xepp = 13 Xep = 19 Xep = 13 X =11

T,=361] T,=361] T,=366 o= 09| Tg,=145/
M,=7220] M,=7220] M,,=7320| M,,= 73.80

Tg=7H6 | To=7R2 | Tg=76 | T,=742 | T=3086

N =40
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Data(lgnoreRow Variable)

Percent of Picture Removed

0 15 30 45

X =85 | X =91 | x5, =74 | Xy =72

Xo11 =82 | Xy =90 | Xp5, =80 | Xy =80

X3 = 91 Xp1 = 88 | X33, =83 | X3, =71

X1 =90 | X4 =80 | X435, =75 | X4y =74

Xs;1 = 87 | X5y =82 | X3, =78 | X5y =76

X =71 Xin=T15 | X =70 | X4, =73

X0 =09 | X0 =73 | X5, =76 | X, =74

X0 =70 | X3 =70 | X35, =72 | X35, =71

X =18 | Xy =08 | X5, =70 | Xy, =74

Xsp =13 | X5 =75 | X5, = 78 | X5y =77

To =796 To,=792 T =756 T, =742)T =3,086
M =722 M, =792 M., =75.6| M, =742 N=40
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Data(IlgnoreColumnVariable)

X =85 X5 =91 X1 =14 Xy =72
X, =82 X, =90  x,,, =80 x,,=80|T=1,629
Immediate X3 =91 X3, =88 X35, =83 Xy, =T1|M,=8145
Test X0 =90  x,,=80  x,5,=75 x4,,=74
Xs;p =87  Xgp =82 X5 =78  Xgy =76
Xip =71 Xip=15  Xip=70 X, =73
X, =69  X,, =73 X, =76 X, =T74|T=1457
Delayed X300 =710 X35, =70 X35, =72 X3, =T1 | M =72.85
Test Xuo =18 X4, =68  X,5,=70 x,,=74
Xsp =13 Xsp =75 X535 =T18 X5 =77
T=3,086
N=40
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Data: Acohol
Level 1 Level 2 Level 3
(control)
(No alcohol | (1 oz alcohol | (2 oz alcohol
given) given) given)
2.0 2.5 2.4
Level 1 2.0 2.5 2.6
(Control) 2.3 2.5 2.8
alg‘l’ml T, =63 T, =75 T, =78 | T, =216
expected M, =21 M, =25 M;, =26 || My, =240
2.3 2.4 2.7
Level 2 2.2 2.4 2.6
2.1 3.0 2.8
allc:lfol T, =66 T, =78 T,=81 | T,=225
expected M, =22 M,,=2.6 M, =27 | M, =250
2.2 2.4 2.9
Level 3 2.2 2.6 2.5
2.2 2.5 2.7
a12c o T, =66 T,=75 T,=81 || Ty =222
expected M, =22 M,, =25 M, =27 | M, =247
T, =195 T., =228 T.,=240 | T=663
M., =2.17 M ;=253 M; = 2.67 N=27
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Time to solve puzzle (sec)

Plot: All Data

3.0
—0—0 0z. expected
—+1 0z. expected
——2 0z. expected
1.5

0.0 1.0 2.0
Amount of alcohol given (0z.)
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Plot: Averagedover AmountExpected

3.0
g Averaged over Amount Expected
n
Q@
N 25
>
o
O
>
» 2.0¢
e
O
£
= 151 : :
0.0 1.0 2.0

Amount of alcohol given (0z.)



Data

Incentive Condition

Subject 1 cent 10 cents 25 cents

1 8 10 12 Ty, =30

2 15 18 20 Ty, =53

3 6 9 Ty, =23

4 8 10 Ty, =26

5 7 14 16 Ty =37

6 5 6 8 Tee =19
T., =49 T., =64 T., =75 T =188

M., =8.17 M., =10.67 M, =12.50 N=18

19



GraphedData

20 +

©

Q

S 15 ¢

&)

e

n

=

o 10 ¢

IS

©

O S T

=

2 --------- Individual Subjects
0 —+— Mean

0 5 10 15 20 25
Incentive (cents)
20
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RemovingSubjectVariance

Subject 1 10 25 Mean Correction = C,
1 8 10 12 M;=10.00 10.00-10.44=-0.44
2 15 18 20 M, = 17.67 17.67-10.44=17.
3 6 8 9 M,= 7.67 7.67-10.44 = -2.
4 8 8 10 M,= 8.67 8.67-10.44 = -1.
5 14 14 16 M, = 12.33 12.33-10.44 = 1.
6 6 6 8 M,= 6.33 6.33-10.44 = -4.
Mean 8.17 10.67 1250 M =10.44 M= 0.00
X O= X; - G
Subject 1 10 25 Mean
1 844 104 1244 M, =10.44
2 778 1078 1278 M,=10.44
3 878 10.78 11.78 M,=10.44
4 9.78 978 11.78 M,=10.44
5 5.11 12.11 1411 M;=10.44
6 9.11 10.11 1211  M,=10.44
Mean 8.17 10.67 1250 M = 10.44



GraphedData

Original No SubjectVariance

________ 20 +

N
o

—
(6)]
—
(6)]

(63

Number of Words Recalled
o o

Number of Words Recalled
o

o 5 10 15 20 25 0o 5 10 15 20 25
Incentive (cents) Incentive (cents)

--------- Individual Subjects
—— Mean
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Confidencdntervals

Indvd. Subjects Means
20 + 20 4
g g
g 15/ S 15/
(O] o)
o @
5 35
o 10+¢ s 10+
= =
© ©
g s g s
S S
> >
Z p
o 5 10 15 20 25 0 5 10 15 20 25
Incentive (cents) Incentive (cents)
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Multiple Observationgper Subject
Incentive Condition
Subject I cent 10 cents 25 cents
79 8 10 10 10 11 13 12
1 T,=24 T, =30 T, =36 Tk, =90
M, =8 M, =10 M, =12
13 15 17 19 18 17 20 20 20
2 T,=45 T,, =54 T,, = 60 Tg, = 159
M,=15 M,, =18 M,, =20
6 66 8 6 10 9 10 8
3 T,=18 T, =24 T, = 27 T, = 69
M,;=6 M,; =38 M;; =9
98 7 8 8 8 10 10 10
4 T,=24 T, =24 T,, =30 T, =78
M, =38 M, =8 M, =10
7 10 4 14 15 13 16 15 17
5 T, =21 T,, =42 T, = 48 T =111
M, =7 M, = 14 M, =16
555 657 8 10 6
6 Te=15 T,, =18 T, =24 Tre =357
M.=5 M,=6 M;; =8
T, = 147 T, = 192 T, = 225 T =564
M., = 8.17 M, = 10.67 M, = 12.50 N = 54
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Typing Speeds

Type of Material to be Typed
Memos Letters Chapters

51 56 52 47 50 53 62 62 59

Ralph T,, =159 T, =150 T,, =183 Ty, =492
M, =53 M,, =50 M, =61 M, = 54.67
58 60 62 60 60 57 63 65 67

Shirley T,,=180 T,, =177 T,,=195 T,,=552
M,, =60 M,,=59 M,, =65 M;,=61.33
T.,= 180 T.,=180 T.,=180 T =1044
M.=5650 |M.,=5450 | M, ;=63.00 |N=18
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GraphAssumingOSecretaryi®a Fixed Effect

Typing Speed (w/min)

80

75+
70+
65 |
60 |
55 |
50 |
45 |
40

B Ralph
O Shirley

Memos Letters Chapters
Material to be Typed



Two-WayWithin-Subjectdesigns

Dataarepercentcorrectfrom atwo-wayrecognitionexperimenin
which columnvariableis degreeof degradatior{O - 45%removed)
androw variableis delay(0/1 week)

Subject 1

83 82 78 61

66 68 64 60
Subject 2

92 93 88 89

87 88 86 85
Subject 3

77 78 65 54

48 47 45 40
Subject 4

78 76 65 68

65 64 70 61
Subject 5

99 99 95 94

90 91 94 93
Subject 6

88 85 80 75

72 71 67 66
Mean Data

86.17 85.50 78.50 73.50

67.50 71.50 71.00 67.50
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ANOVA Tablefrom
Within-SubjectsTwo-Way Design

Source df SS MS F
Subjects (S) 5 7,640.50
MSe 1086
Columns (C) 3 540.75 180.15 MSyc ~
MS: -~ 1265
Rows (R) 1 1,344.08 1,344.08 MS,r ~ <
SxC 5x3=15 249.00 16.60
SxR 5x1=5 531.17 106.23
ﬁ:xﬂ_ = 6 60
CxR 3x1=3 180.75 60.25 MSecn
SXCxR 5x3x1 =15 137.00 9.13
Totd 48 - 1 =47 10,613.25
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Exampleof Regression

Subject| X = Alcohol | Y = Reaction Y' = Error = (Y-Y')
Consumption Time (ms) 7.5X+205.5
(0z)
1 3 220 228 -8.0
2 1 205 213 -8.0
3 1 220 213 7.0
4 4 250 235.5 14.5
5 6 245 250.5 -5.5
260
é 2501
£ 2404
|_
S 2301
2 Y'=7.5X + 205.5
T 220.
o
1
N 210
(0]
200 : : : : : :
0) 1 2 3 4 5 6 4
A = Alcohol Consumption (0z)



