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Newsboy Problem
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Demand D = D(e)

F'(y) = Prob{D < y}

Optimal policy F(y*) = %
What if...

(i) Price p is a decision variable, and
(ii) D = D(p,e) 7



Price Depending Demand

Demand D = D(p,¢)
F(y|p) = Prob(D < y|p)

Assume 6F§y|p)
D

> 0

I.e., demand decreases stochastically with price

R(y,p) = —cy -

- pE[min(y, D)]

R(y,p) = —cy -

-p o (1 — F(z))dx



Additive Demand

D(p,e) = g(p) + € where g(p) =a —bp
a>0,b>0, El] =0

_ [ —cy+plg(p) +€] if glp)+e<y
r(y,p) = {—cy + py if g(p) +e>vy

Let z =y — g(p)

— [ —clz4+g(p)] +plg(p) + €] if e<z
r(zp) {—c[z 4 gD +plz+ g(p)] if €> =

r(z,p) = —cz + g(p)(p — ¢) + pmin(z,e)




Additive Demand (continued)

r(z,p) = —cz + g(p)(p — c) + pmin(z,e)

R(z,p) = Elr(z,p)]
= —cq + g(p)(p — ¢) + pE[min(z, €)]

aRé;’m =g'(®)(p—c) + g(p) + E[min(z, €)]
— a—+ bc— 2bp + E[min(z,¢)]

X

a+be+ E[min(z*,¢)]

2b




Deterministic Demand

R(p) = (@ —c)g(p) = (p—c)(a —bp)

_81(%31(019) = a — 2bp + bc

“Riskless Price” or “Deterministic Price”

O _ a+bc a—l—bc—I—E[min(z*,e)] %
P ="y ~ o0 =P




Multiplicative Demand

D(p,e) = g(p)e where g(p) = ap™

b

a>0,b>0, Fle] =1

—cy + py

Let 2z = (yp)
_ [ —cg(p)z -
r(zp) = {—cg(p)z -

r(z,p) = —czg(p)

r(y,p) = {—Cy + pg(p)e if g(p)e <y

if g(p)e >y

-pg(p)e if e<z

-pg(p)z if € >z

pg(p) Min(z, ¢)



Multiplicative Demand (continued)

r(z,p) = —czg(p) + pg(p) Min(z, €)

R(z,p) = E[r(z,p)]
= —czg(p) + pg(p)E[mMin(z,€)]

= g(p)(—cz + pA)

OR(z,p) _ g (p)(—cz + pA) + g(p)A)
= a(=b)p ' L(=cz + pA) + aptA
— ap_b_l(bcz — pr pA)

* bcz bec z*

P =A0®-1) — b—-1A




Deterministic Demand

R(p) = (p—c)g(p) = (p — c)ap™®

6%}(019) — a,p_b o b(p o c)ap_b_l

=ap "7 1(p — bp + bc)
“Riskless Price” or “Deterministic Price”

0O _ be be z¥ %
P =31 <p=1A =P
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