IEOR 4000: Production Management

Prof. Gallego
Solution to HW 5, Fall 2004, Prepared by Lin Li

Note that X is lognormal with mean p and standard deviation . We have

2

p=E(X) = exp(v + ) (1)

02 = B(X?) — (E(X))? = exp(2v 4 272) — exp(2v + 72) = p?(exp(7?) — 1)
From these, we get,
cv? = (g)2 =exp(t? — 1)
which implies that 72 = In(cv? + 1), thus 7 = y/In(1 + cv?)
Plug the result of 7 into equation (1), we can find v which is v =Inpy — Inv1 + cv?

Since D is lognormal with mean p and variance o2, In(D) is normal with mean v and variance
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mD—v Inz— Inz —
Pr(D<z)=Pr(nD <lnz) = Pr(—— Y < BT 7Yy _ (T Y,
T T T
Use the formula of v and 7 in problem 1,
In(%) + In(v1 4+ cv?
Pr(D <zx)=9( (”) ( )
In(1 4+ cv?)
With p fixed, as 02 — oo, the \/In(1 + cv?) — oo and
In(2) + In(v1 + cv?)
m —
In(1 4+ cv?)

Thus, Pr(D <z) — 1.
In the lognormal model, denote the base stock level asS, then

In($) + In(V1+ cv?)
In(1 + cv?)

= Zﬁ
Solve for S, we have
S = pexp(y/In(1 + cv?)zz — In(v/1 + cv?))

In this case, as 02 — oo, the \/In(1 + cv?) — oo
VIn(l + cv?)zs — In(vV1 + cv?) = \/In(1 + cv?)(z5 — 31/In(1 + cv?)) — —oo, thus, S — 0.

For normal model, S =y + 230, so

S
— =14 2gcv

For lognormal model, S = pexp(y/In(l + cv?)zg — In(v'1 + cv?)), so
5 exp(v/In(1 + cv?)zg — In(v/1 + cv?))
i

See the excel file for solution.



