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Response is given by
y =00+ 01z + 02 +e, xec[-1,1]

Our aim is to estimate z* = —29712

Best intention design procedure
e initial (equidistant) design x1,...,xg, k is small
@ intheloopn=~FkEk+1,...

o O = (X7 X,) ' X1V, is LSE of 6, Y, = (1., ya)”

ol,n

@ Tnt1 = T3,

is the next design point

\n
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Trajectory of estimate 05 =0,07 =0,05 =1,0 =1

Trajectories for model 8y + 012 + 0527
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Trajectory of estimate

Consider two parameter model

y =017+ 02>+, x€[-1,1]

Best intention design procedure

o 1, —zrif 0y =

e r, —»xgFa*if 07 #0
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Trajectory of estimate 07 =

Trajectories for model (91517 —I— (92:1:

_%) # 4 55, \ trajectory (0, .0, )
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Trajectory of estimate 07 = —0.4,

Long trajectories for model 9156 + Oo?
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Estimation of response

Estimation of response
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Estimation of response 05 =0,07 =0

d(x,&,) for the model 6 + 9156 + Oy
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Estimation of response 07 =

d(x,&,) for the model 9156 —I— 9256
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Variance of estimate of 2*

\\ CTM'(gn)c 102

model @y + 6,2 + Oy model 6,z + 022

STME e
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Recurrent formula for LSE

M (&,) grows linearly as n — oo

Let Q, = (M(&,)/n)™!

1,n

=2 d ob
@ Tpi1 = 26, ana observe Ypi1

() 9n+1 = en + %1+f(§11{§g:}1()$n+1) (yn—i-l - egf(xn‘f‘l))

_ Qn _ W1/n  Quf(@ns) [T (@ni1)Qn
° Qn—i—l — Qn + n n : 1+fT(fC:il)an(J;1n+1)
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Bozzin-Zarrop approach

Model

y(t) = ¢ (1)0° +e(t) = Ou(t — 1) + 05u>(t — 1) + (1)
Stochastic approximation, () behaves like 1/t

0(t) = 0(t = 1) + ()t = 1)(y(t) — " (t=1)0(t — 1))
Associated differential equation

%9[)(7) = G(0p(7))(0° — bp(7))
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Bozzin-Zarrop approach 0) = —0.4,05 =1

Trajectories of differential equation

SN
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Bozzin-Zarrop approach 0 = —0.4,05 =1, n = 200

50 trajectories of LSE (left) and SA (right)
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How to modify the procedure to improve

e D-optimal design {—1,0, 1},
put points at boundary points for large n,
i.e. try doses with low efficacy or high toxicity

@ control the rate of convergence

=, 1
Tk T — Tp1| > 1=
_ - 1 .
T = NPTk~ 7o xk_l—k—a<l'k<l'k_1
~ ~ 1
Tkt e Th—1 < Tp < Th-1 T 3a

&= {d1,. .., 7}

consistent if o < 0.25
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Modified best intention designs 05 = 0,07 =0

for the model 6, + élx + Oox?
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Modified best intention designs 05 =0,07 =0,

M= (€,)c for the model 6, + Ohx + Oz

D-optimal
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