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1 Proof of the qualitative features of fy(y)

Consider the random variable U, of support («, 1] and density function fy(y). Assume
1 —a>0.5. When © ~ N (04,02 /n4),

fu(y) = G(Y)a1(y) + D(y) x Lo, (y)

where: 1 1

Gly) = Texp{—5 (¥ + (2, = 2a)* + 52},
1 1

D(y) = Texp{—i(\ll —T(zy +24))* + 52’5 ,

and where ¥ = 37\_/% and 7 = /24, Observe that 7 > 0. We obtain the qualitative

features of fy(y) by studying its first derivative wrt y.

For y € (o,1 —qj:
fo@Wliai-a(y) = Gy).
Recall that d%zy = [p(zy)] 7 . It follows that:

oy =290 Wy ),

dy P(zy)

which means that

fily) >0 <= =V — 7z, + 7z, + 2, >0,



since G(y), d(zy) > 0 Vy.

o T =1:

VU —zytz2a+t2y>0 = —¥>-—z,
0y — 0
0 d<2a
o/\/nq

g
< 04> 09— 20—
Vi

Observe that for 64 = 6y — Za = fir(y) =0 and fy(y) is constant.
o T £1:

<~

U —7zy + T2+ 2y >0 = U >7T2— T2 — 2y

Since z, is strictly increasing in (o,1 — @], it has a minimum at y = « and a
maximum at y = 1 — «. Given that:

ylil)ﬂa(sz —TZa — Zy) = —Za;
and
Im (72y — T2 — 2y) = —2T20 + 20 = —2a(27 — 1),
y—l—a
then

U —Tzy+ T2+ 2y >0 <= —¥ >max{—2,;—2,(27 — 1)}
= 05 > 0",

where 0* = 6y + max{—z4; —24(27 — 1)} \/%

Forye (1—a,1]:

fuW)la-a1(y) = Gy) + D(y).
It follows that:

! _GW g T2y + T2 + 2
U(y) - ¢(Zy)( v y+ at y)
D(y) — TZy + T2 z
+¢(Zy)( \Ij+ y+ ot y)a

and since G(y), D(y), ¢(zy) > 0 Vy,

U > h(y, 7, )

fuly) >0 {_\p>l(yma) ,



where h(y, T, o) = T2y — T2a — 2y and l(y, T, ) = —T2y — T2 — 2.

e 7 =1:
h(y7 17a) = _Za7
l(ya 1,04) = 72Zy — Za-
Hence:
fo(y) >0 <= —¥ >max{—z4,—22y — 2a} = —2a
since z, > 0 for y € (1 — a, 1]
o
= 04> 0y — Za\/’er.
o 7 £1:
/ U > h(y, 7, a)
fow =0 = { Ty e

— —U>max{z,(7 —1),2y(—7 — 1)} — 72,
= —U>z(r—1) -T2

since z, > 0 for y € (1 — a, 1] and since 7 — 1 > —7 — 1 always
= —U>z(r-1)— Tz,

o If 7>1, z,(1 — 1) — T2, has a maximum at y = 1. Moreover:

lim z, (1 —1) — 724 = 400,
y—>1

which implies that f{;(y) >0 <= —¥ > +o00, ie never.
o If 7 <1, zy(T — 1) — Tz, has a maximum at y = 1 — a. Moreover:

ygr{l_a 2y(T = 1) = T2o = (27 — 1)21—q,

which implies that

L) >0 <= —¥ > (27 —1)z1_,
<= 04> 0) — zo(27 — 1)L

In conclusion, when 7 < 1,

fhy) >0 < 04> 0"



2 Proof of the stochastic order of the PrRVs.

From the expressions of the cdfs of the PrRVs, it is straightforward that:

Fu(y) <Fp(y) <Fi(y),

and that
Fo(y) <Fe(y).
The stochastic order of Fo(y) and Fy (y) is as follows:

* for y € [0,a), Fo(y) = Fu(y),
o for y € [a,1 — o], Fo(y) = “2U=" > Fp(y) — m = Fu(y),

o fory € (1 —a,1], Fe(y) = 22U > Fp(y) — Fp(1 — y) = Fy(y) since

™1

min Fp(1l—y) =Fp(a) =m,
ye(l—a,l]

implying that Fc(y) > Fu(y).
O

3 Simulation algorithm of Section 3.2

library(truncnorm)
# Function to compute power given theta

eta_n = function(theta){

num = (theta - theta_0) + sqrt(sigmasq/n)*qnorm(alpha)
den = sqrt(sigmasq/n)

pnorm(num/den)

}

# Specify trial and design prior

theta_0 = 0

n = 128
sigmasq = 4x*64
nd=4
theta_d = 4

alpha = 0.025
pil = 1-pnorm(theta_0, theta_d, sqrt(sigmasq/n_d))

theta_sim = rnorm(100000, theta_d, sqrt(sigmasq/n_d ) )
theta_sim_trunc = rtruncnorm(100000, theta_O, Inf, theta_d, sqrt(sigmasq/n_d ) )

# Simulate the distributions of the PrRVs.



Psim
Jsim
Csim
Usim

eta_n(theta_sim)
eta_n(theta_sim)*(theta_sim>theta_0)
eta_n(theta_sim_trunc)
(1-eta_n(theta_sim))*(theta_sim<=theta_0) +

eta_n(theta_sim)*(theta_sim>theta_0)
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