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Dose Response Identification
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Probability of Dose Selection
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Target Dose Estimation
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Distribution of Estimated Dose



0

20

40

60

2 4 6 8

ANOVA
5 doses

Dopt
5 doses

2 4 6 8

GADA
5 doses

MCPMod
5 doses

2 4 6 8

MTT
5 doses

BMA
5 doses

2 4 6 8

LOCFIT
5 doses

ANOVA
7 doses

Dopt
7 doses

GADA
7 doses

MCPMod
7 doses

MTT
7 doses

BMA
7 doses

0

20

40

60

LOCFIT
7 doses

0

20

40

60

ANOVA
9 doses

2 4 6 8

Dopt
9 doses

GADA
9 doses

2 4 6 8

MCPMod
9 doses

MTT
9 doses

2 4 6 8

BMA
9 doses

LOCFIT
9 doses

Dose selected

%
 T

ria
ls

Logistic, N = 250

21



0

10

20

30

40

50

2 4 6 8

ANOVA
5 doses

Dopt
5 doses

2 4 6 8

GADA
5 doses

MCPMod
5 doses

2 4 6 8

MTT
5 doses

BMA
5 doses

2 4 6 8

LOCFIT
5 doses

ANOVA
7 doses

Dopt
7 doses

GADA
7 doses

MCPMod
7 doses

MTT
7 doses

BMA
7 doses

0

10

20

30

40

50

LOCFIT
7 doses

0

10

20

30

40

50

ANOVA
9 doses

2 4 6 8

Dopt
9 doses

GADA
9 doses

2 4 6 8

MCPMod
9 doses

MTT
9 doses

2 4 6 8

BMA
9 doses

LOCFIT
9 doses

Dose selected

%
 T

ria
ls

Logistic, N = 150

22



0

10

20

30

40

50

2 4 6 8

ANOVA
5 doses

Dopt
5 doses

2 4 6 8

GADA
5 doses

MCPMod
5 doses

2 4 6 8

MTT
5 doses

BMA
5 doses

2 4 6 8

LOCFIT
5 doses

ANOVA
7 doses

Dopt
7 doses

GADA
7 doses

MCPMod
7 doses

MTT
7 doses

BMA
7 doses

0

10

20

30

40

50

LOCFIT
7 doses

0

10

20

30

40

50

ANOVA
9 doses

2 4 6 8

Dopt
9 doses

GADA
9 doses

2 4 6 8

MCPMod
9 doses

MTT
9 doses

2 4 6 8

BMA
9 doses

LOCFIT
9 doses

Dose selected

%
 T

ria
ls

Umbrella, N = 250

23



0

10

20

30

40

2 4 6 8

ANOVA
5 doses

Dopt
5 doses

2 4 6 8

GADA
5 doses

MCPMod
5 doses

2 4 6 8

MTT
5 doses

BMA
5 doses

2 4 6 8

LOCFIT
5 doses

ANOVA
7 doses

Dopt
7 doses

GADA
7 doses

MCPMod
7 doses

MTT
7 doses

BMA
7 doses

0

10

20

30

40

LOCFIT
7 doses

0

10

20

30

40

ANOVA
9 doses

2 4 6 8

Dopt
9 doses

GADA
9 doses

2 4 6 8

MCPMod
9 doses

MTT
9 doses

2 4 6 8

BMA
9 doses

LOCFIT
9 doses

Dose selected

%
 T

ria
ls

Umbrella, N = 150

24



0

10

20

30

40

2 4 6 8

ANOVA
5 doses

Dopt
5 doses

2 4 6 8

GADA
5 doses

MCPMod
5 doses

2 4 6 8

MTT
5 doses

BMA
5 doses

2 4 6 8

LOCFIT
5 doses

ANOVA
7 doses

Dopt
7 doses

GADA
7 doses

MCPMod
7 doses

MTT
7 doses

BMA
7 doses

0

10

20

30

40

LOCFIT
7 doses

0

10

20

30

40

ANOVA
9 doses

2 4 6 8

Dopt
9 doses

GADA
9 doses

2 4 6 8

MCPMod
9 doses

MTT
9 doses

2 4 6 8

BMA
9 doses

LOCFIT
9 doses

Dose selected

%
 T

ria
ls

Linear, N = 250

25



0

10

20

30

2 4 6 8

ANOVA
5 doses

Dopt
5 doses

2 4 6 8

GADA
5 doses

MCPMod
5 doses

2 4 6 8

MTT
5 doses

BMA
5 doses

2 4 6 8

LOCFIT
5 doses

ANOVA
7 doses

Dopt
7 doses

GADA
7 doses

MCPMod
7 doses

MTT
7 doses

BMA
7 doses

0

10

20

30

LOCFIT
7 doses

0

10

20

30

ANOVA
9 doses

2 4 6 8

Dopt
9 doses

GADA
9 doses

2 4 6 8

MCPMod
9 doses

MTT
9 doses

2 4 6 8

BMA
9 doses

LOCFIT
9 doses

Dose selected

%
 T

ria
ls

Linear, N = 150

26



0

10

20

30

40

50

2 4 6 8

ANOVA
5 doses

Dopt
5 doses

2 4 6 8

GADA
5 doses

MCPMod
5 doses

2 4 6 8

MTT
5 doses

BMA
5 doses

2 4 6 8

LOCFIT
5 doses

ANOVA
7 doses

Dopt
7 doses

GADA
7 doses

MCPMod
7 doses

MTT
7 doses

BMA
7 doses

0

10

20

30

40

50

LOCFIT
7 doses

0

10

20

30

40

50

ANOVA
9 doses

2 4 6 8

Dopt
9 doses

GADA
9 doses

2 4 6 8

MCPMod
9 doses

MTT
9 doses

2 4 6 8

BMA
9 doses

LOCFIT
9 doses

Dose selected

%
 T

ria
ls

Emax, N = 250

27



0

10

20

30

40

50

60

2 4 6 8

ANOVA
5 doses

Dopt
5 doses

2 4 6 8

GADA
5 doses

MCPMod
5 doses

2 4 6 8

MTT
5 doses

BMA
5 doses

2 4 6 8

LOCFIT
5 doses

ANOVA
7 doses

Dopt
7 doses

GADA
7 doses

MCPMod
7 doses

MTT
7 doses

BMA
7 doses

0

10

20

30

40

50

60
LOCFIT
7 doses

0

10

20

30

40

50

60
ANOVA
9 doses

2 4 6 8

Dopt
9 doses

GADA
9 doses

2 4 6 8

MCPMod
9 doses

MTT
9 doses

2 4 6 8

BMA
9 doses

LOCFIT
9 doses

Dose selected

%
 T

ria
ls

Emax, N = 150

28



0

10

20

30

40

50

60

2 4 6 8

ANOVA
5 doses

Dopt
5 doses

2 4 6 8

GADA
5 doses

MCPMod
5 doses

2 4 6 8

MTT
5 doses

BMA
5 doses

2 4 6 8

LOCFIT
5 doses

ANOVA
7 doses

Dopt
7 doses

GADA
7 doses

MCPMod
7 doses

MTT
7 doses

BMA
7 doses

0

10

20

30

40

50

60

LOCFIT
7 doses

0

10

20

30

40

50

60

ANOVA
9 doses

2 4 6 8

Dopt
9 doses

GADA
9 doses

2 4 6 8

MCPMod
9 doses

MTT
9 doses

2 4 6 8

BMA
9 doses

LOCFIT
9 doses

Dose selected

%
 T

ria
ls

Sigmoid Emax, N = 250

29



0

10

20

30

40

50

2 4 6 8

ANOVA
5 doses

Dopt
5 doses

2 4 6 8

GADA
5 doses

MCPMod
5 doses

2 4 6 8

MTT
5 doses

BMA
5 doses

2 4 6 8

LOCFIT
5 doses

ANOVA
7 doses

Dopt
7 doses

GADA
7 doses

MCPMod
7 doses

MTT
7 doses

BMA
7 doses

0

10

20

30

40

50

LOCFIT
7 doses

0

10

20

30

40

50

ANOVA
9 doses

2 4 6 8

Dopt
9 doses

GADA
9 doses

2 4 6 8

MCPMod
9 doses

MTT
9 doses

2 4 6 8

BMA
9 doses

LOCFIT
9 doses

Dose selected

%
 T

ria
ls

Sigmoid Emax, N = 150

30



Dose Response Estimation



ANOVA

Dopt

GADA

MCPMod

MTT

BMA

LOCFIT

10 12 14 16 18 20

logistic umbrella

10 12 14 16 18 20

linear

ANOVA

Dopt

GADA

MCPMod

MTT

BMA

LOCFIT

Emax

10 12 14 16 18 20

Sig Emax

Average prediction error relative to target effect (%)

N = 250
5 doses 7 doses 9 doses

32



ANOVA

Dopt

GADA

MCPMod

MTT

BMA

LOCFIT

15 20 25

logistic umbrella

15 20 25

linear

ANOVA

Dopt

GADA

MCPMod

MTT

BMA

LOCFIT

Emax

15 20 25

Sig Emax

Average prediction error relative to target effect (%)

N = 150
5 doses 7 doses 9 doses

33



-0.6

-0.4

-0.2

0.0

0.2

0.4

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

BMA
-0.6

-0.4

-0.2

0.0

0.2

0.4

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Logistic, N = 250, 5 doses
5%, 95% 25%, 75% 50%

34



-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

BMA
-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Logistic, N = 150, 5 doses
5%, 95% 25%, 75% 50%

35



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

BMA

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Logistic, N = 250, 7 doses
5%, 95% 25%, 75% 50%

36



-0.5

0.0

0.5

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

BMA

-0.5

0.0

0.5

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Logistic, N = 150, 7 doses
5%, 95% 25%, 75% 50%

37



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

BMA

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Logistic, N = 250, 9 doses
5%, 95% 25%, 75% 50%

38



-0.5

0.0

0.5

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

BMA

-0.5

0.0

0.5

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Logistic, N = 150, 9 doses
5%, 95% 25%, 75% 50%

39



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

BMA

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Umbrella, N = 250, 5 doses
5%, 95% 25%, 75% 50%

40



-0.5

0.0

0.5

1.0

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

1.0
BMA

-0.5

0.0

0.5

1.0
LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Umbrella, N = 150, 5 doses
5%, 95% 25%, 75% 50%

41



-0.5

0.0

0.5

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

BMA

-0.5

0.0

0.5

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Umbrella, N = 250, 7 doses
5%, 95% 25%, 75% 50%

42



-0.5

0.0

0.5

1.0

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

1.0
BMA

-0.5

0.0

0.5

1.0
LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Umbrella, N = 150, 7 doses
5%, 95% 25%, 75% 50%

43



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

BMA

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Umbrella, N = 250, 9 doses
5%, 95% 25%, 75% 50%

44



-0.5

0.0

0.5

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

BMA

-0.5

0.0

0.5

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Umbrella, N = 150, 9 doses
5%, 95% 25%, 75% 50%

45



-0.4

-0.2

0.0

0.2

0.4

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.4

-0.2

0.0

0.2

0.4

BMA

-0.4

-0.2

0.0

0.2

0.4

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Linear, N = 250, 5 doses
5%, 95% 25%, 75% 50%

46



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

BMA

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Linear, N = 150, 5 doses
5%, 95% 25%, 75% 50%

47



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

BMA
-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Linear, N = 250, 7 doses
5%, 95% 25%, 75% 50%

48



-0.5

0.0

0.5

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

BMA

-0.5

0.0

0.5

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Linear, N = 150, 7 doses
5%, 95% 25%, 75% 50%

49



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

BMA

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Linear, N = 250, 9 doses
5%, 95% 25%, 75% 50%

50



-0.5

0.0

0.5

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

BMA

-0.5

0.0

0.5

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Linear, N = 150, 9 doses
5%, 95% 25%, 75% 50%

51



-1.0

-0.5

0.0

0.5

1.0

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-1.0

-0.5

0.0

0.5

1.0

BMA

-1.0

-0.5

0.0

0.5

1.0

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Emax, N = 250, 5 doses
5%, 95% 25%, 75% 50%

52



-2

-1

0

1

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-2

-1

0

1

BMA

-2

-1

0

1

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Emax, N = 150, 5 doses
5%, 95% 25%, 75% 50%

53



-1.5

-1.0

-0.5

0.0

0.5

1.0

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-1.5

-1.0

-0.5

0.0

0.5

1.0

BMA

-1.5

-1.0

-0.5

0.0

0.5

1.0

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Emax, N = 250, 7 doses
5%, 95% 25%, 75% 50%

54



-2

-1

0

1

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-2

-1

0

1

BMA

-2

-1

0

1

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Emax, N = 150, 7 doses
5%, 95% 25%, 75% 50%

55



-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

BMA
-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Emax, N = 250, 9 doses
5%, 95% 25%, 75% 50%

56



-1.0

-0.5

0.0

0.5

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-1.0

-0.5

0.0

0.5

BMA
-1.0

-0.5

0.0

0.5

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Emax, N = 150, 9 doses
5%, 95% 25%, 75% 50%

57



-0.6

-0.4

-0.2

0.0

0.2

0.4

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

BMA
-0.6

-0.4

-0.2

0.0

0.2

0.4

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Sigmoid Emax, N = 250, 5 doses
5%, 95% 25%, 75% 50%

58



-0.5

0.0

0.5

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

BMA

-0.5

0.0

0.5

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Sigmoid Emax, N = 150, 5 doses
5%, 95% 25%, 75% 50%

59



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

BMA

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Sigmoid Emax, N = 250, 7 doses
5%, 95% 25%, 75% 50%

60



-0.5

0.0

0.5

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

BMA

-0.5

0.0

0.5

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Sigmoid Emax, N = 150, 7 doses
5%, 95% 25%, 75% 50%

61



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

BMA

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Sigmoid Emax, N = 250, 9 doses
5%, 95% 25%, 75% 50%

62



-0.5

0.0

0.5

0 2 4 6 8

ANOVA Dopt

0 2 4 6 8

GADA

MCPMod MTT

-0.5

0.0

0.5

BMA

-0.5

0.0

0.5

LOCFIT

Dose

A
ve

ra
ge

 p
re

di
ct

io
n 

er
ro

r

Sigmoid Emax, N = 150, 9 doses
5%, 95% 25%, 75% 50%

63



Sample of Predicted DR Profiles
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