
f E[ΔY q(f)]

Yistj i j s
t

Yistj = dhistjh̃(qistj, εistj|�qh,�εh) + dristj r̃(qistj, εistj|�qr,�εr) +XO
istjβ

O +XU
istjβ

U + μistj.

dhistj dristj

dhistj = 0 dristj = 0

h̃(qistj, εistj|�qh,�εh) r̃(qistj, εistj|�qr,�εr)

qistj
εistj εistj

h̃(·) r̃(·) (�qh,�εh) (�qr,�εr)

h̃(·) r̃(·)
XO

istj XU
istj

i μistj

h̃(·) r̃(·)



ΔYistj = dhistjh(qistj, εistj|�qh,�εh) + dristjr(qistj, εistj|�qr,�εr).
h(qistj, εistj|�qh,�εh) r(qistj, εistj|�qr,�εr)

q ε

cistj i
h r s

t j αstj

(s, t, j)
αstj

dhistj =

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

1, h(qistj, εistj|�qh,�εh)− r(qistj, εistj|�qr,�εr)︸ ︷︷ ︸ −cistj − αstj︸ ︷︷ ︸ > 0

0,

gstj(ε, c|q)



q
gstj(ε, c|q) q

α∗
stj(f) α∗

stj

f
α∗
stj(f)

∑
q

Wstq

∫∫
dhistj(αstj, q, �qh(αstj), �qr(αstj), ε, c)gstj(ε, c|q)dεdc = f.

S
gstj(ε, c|q) ≈ g(ε, c|q) ∀q ∀(s, t, j) ∈ S Wstjq ≈ Wq ∀ (s, t, j) ∈ S

α∗
stj(f)

α∗
stj(f) ≈ α∗(f) (s, t, j) ∈ S

g(ε, c|dh, q) (�qr, �εr) (�qh, �εh)
f α∗(f) s t j

h(qistj, εistj|�qh,�εh) ≈ h(qistj, εistj|fstj) r(qistj, εistj|�qr,�εr) ≈ r(qistj, εistj|fstj)
f

P (dh = 1|qistj = q, f) =

∫∫
dh(α∗(f), ε, c, q)g(ε, c|qistj = q)dεdc

f α∗(f)

dhistj αstj �qh(αstj),�εh(αstj)
h(·) r(·)

αstj q αstj

f



f

g(ε, c|q)
ε c

g(ε, c|q)
h(q, ε|f) f(q, ε|f)

E[ΔY q(f)]

f E[ΔY q(f)]
q

E[ΔY q(f)] = P (dh = 1|q, f)E[h(q, ε|f)|dh = 1] + P (dr = 1|q, f)E[r(q, ε|f)|dr = 1]

E[h(q, ε|f)|dh = 1] E[r(q, ε|f)|dr = 1]
g(ε, c|q) dh(α∗(f), ε, c, q) h(q, ε|f) r(q, ε|f)
f α∗(f) E[ΔY q(f)]

f E[h(q, ε|f)|dh = 1]
E[r(q, ε|f)|dr = 1]

ε
h(q, ε|f)

r(q, ε|f) h(∗) r(∗) g(ε, c|q)
g(ε, c|q) Wq

q

f E[Y q(f)] q

α∗
f f

E[h(q, ε|f)|dh = 1] E[r(q, ε|f)|dr = 1]

E[h(q, ε|f)|dh = 1] =

∫∫
dh(α∗(f), ε, c, q)h(q, ε|f)g(ε, c|q)dεdc∫∫

dh(α∗(f), ε, c, q)g(ε, c|q)dεdc

E[r(q, ε|f)|dr = 1] =

∫∫
dr(α∗(f), ε, c, q)r(q, ε|f)g(ε, c|q)dεdc∫∫

dr(α∗(f), ε, c, q)g(ε, c|q)dεdc



{γ}
E[ΔY q(f)]



{γ}
E[ΔY q(f)]











E[ΔY q(f)]

E[ΔY q(f)]



E[ΔY q(f)]

E[ΔY q(f)]



E[ΔY q(f)]

E[ΔY q(f)]



E[ΔY q(f)]

E[ΔY q(f)]



E[ΔY q(f)]

E[ΔY q(f)]



E[ΔY q(f)]

E[ΔY q(f)]



E[ΔY q(f)]

E[ΔY q(f)]



E[ΔY q(f)]

E[ΔY q(f)]



E[ΔY q(f)]


