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the newsb o y paradigm

in tro duction

� (Scarf 's notations) y : order quan tit y , � ( � ) : demand cdf,

c : unit cost, r : unit selling price

� unsold units are discarded

� the satis�ed demand is : � + = min ( y; � )

� naiv e solution :

bG := G (�; � ) ... but actual gain (ex p ost) :

G (y; � ) = r � + � c y
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cost of a giv en c hoice

� de�ne � y
:=

R1
y d� ( � ) together with:

� a
y

:= E ( � j y < � ) ; � b
y

:= E ( � j � < y )

� de�ne G (y; �) := E ( G (y; � )) � , obtain:

bG � G (y; �) =

� y
�
� a

y � y
�

(r � c) + (1 � � y )
�
y � � b

y

�
c

� and conclude:

8� 8y : G (y; �) � bG
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cost of uncertain ties

� kno wing � , w e ha v e y� = arg max y G (y; �)

� exact analytical solution : � y � = � � = 1 � � ( y� ) = c=r

� the corresp onding (least) miss to gain can b e rewritten as:

bG � G (y� ; �) = � � (1 � � � )
�
� a

� � � b
�

�
r
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example : lognormal � , giv en �

m

m

m 

(r-c)

y

� p ositiv e v alues, but assume m ultiplicativ e indep endence

� curv e � 7! (y� ; G� ) , assuming c=r < 1=2
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robust solutions

kno wledge v ersus facilities

� probabilit y distributions can b e used to imp ersonate our

actual kno wledge ab out the real w orld... or ab out the limits

of our kno wledge

� but, to o often, side assumptions are in tro duced that do es

not come from the actual framew ork, but only from

computing easiness
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basic questions

� do es � mo del a lac k of kno wledge due e.g. to their cost

or mo del the in trinsic wild b eha vior of the mark ets ?

� is � guessed from man y parallel indep enden t w orlds or

induced from historical data (questionable ergo dicit y) ?

� can � b e ev er measured, ev en afterw ards, when the demand

o v er�o ws the in v en tory ?

� robust solution against a family F of distributions :

G� := G (y� ; F ) := max
y

min
� 2F

G (y; �)
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Scarf 's theorem

� when pla ying against F (�; � ) , the w orst case is a Dirac

t w o p oin ts distribution where � is either � a

or � b

� when (c=r) � 1 < 1 + � 2=� 2

, then b etter buy nothing

� otherwise, the robust decision is:

8
>><

>>:

y� = � + � (r=2 � c) =
p

c(r � c)

G� = � (r � c) � �
p

c(r � c)
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graphical pro of

pla ying against the F (�; �; Dirac ) family is:

� c hose an y , i.e. a curv e

� w ait for answ er G (y; � )

� E (G) dep ends on �
0

8000

3292

E(G)

0.730.560 q

all curv es are going through the same p oin t � = c=r
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the in termeans parameter

cost of mean

� w e ha v e

bG � G (�; �) = � � (1 � � � )
�
� a

� � � b
�

�
� r

� this kind of factorization applies only to y�

from � � = c=r

and to � from the ob vious 8y : � y � a
y + (1 � � y ) � b

y = �

� th us

bG � G� � � r , indep enden t of c=r, where

� := � � (1 � � � )
�
� a

� � � b
�

�
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a measure of disp ersion

� from no w on, all �; � a ; � b

are relativ e to �

� := � (1 � � )
�
� a � � b

�

� this � has some similarities with the in terquartile range

� prop erties : � b < � � � < � + � < � a

and x y = � 2

x xmm-d m+d

d dx y
b a
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comparison � v ersus �

� �=� (exact) �=� (appro x) 0:25 gap

uniform

p
3=4 � 0:433

triangular 1=
p

6 � � � 8
p

2=27 :408 � � � :419

normal 1=
p

2 � � 0:399

exp 1/e � 0:368

Dirac

p
� (1 � � ) 0 � � � 0:5 � = 7% ; 93%

lognormal � 1=
p

2 � 0 : � � � 0:399 �=� � 2

in all realistic situations : 0:25� � � � 0:50�
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a surprising result

� when pla ying against F (�; � ) , the w orst case is not

necessarily a t w o p oin ts distribution

� when pla ying against

F (�; �; Dirac ) , all

curv es are going through

the same p oin t � = c=r

� and no w

G�
Dirac = �

0

3250

G

0 0.75/9q
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sampling prop erties

sampling prop erties of v ariance

� obtain sample ! b y n indep enden t dra wings from �

� put s2 := var ( ! ) and de�ne S2 := s2 � n=(n � 1) . Then:

E
�
S2

�
= � 2 ; var

�
S2

�
= 1

n

�
M 4 � n � 3

n � 1 � 4
�

n � var
E2

�
S2

�
=

� M 4
� 4 � 1

�
+ 2

n � 1
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sampling prop erties of �

� d := � (! ) is w ell de�ned, ev en if xn = m

d(! ) = d (! n f xn g) � (n � 1) =n

� de�ne D = d � bias_ factor so that E (D) = � (�) :

� D=d n � var
E2 (D ) n � var

E2

�
S2

�

Dirac's

n
n � 1

1
� (1 � � ) � 4 + 2

n � 1 idem

unif.

n
n � 2=3

1
3 + 2=3

n � 26=45 + � � � 4
5 + 2

n � 1

� bias factor dep ends on �
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exp erimen tal b eha vior

� exact bias factors ha v e not b een found for other �

� exp erimen ts : n = 4 ; 7; 10; 13 and eac h time N = 1600

� using m (d) � E (d) and S2 (d) � var (d) leads to:

� n � var
E 2 (d) n � var

E 2 (S) n � var
E 2

�
S2

�

unif. � 0:4 � 0:3 4
5 + 2

n � 1

gauss � 0:6 � 0:5 2 + 2
n � 1

exp � 1:5 � 1:7 8 + 2
n � 1

log � 1:5 � 1:7 � 10
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conclusion

� the b est decision for the newsb o y problem dep ends hea vily

on the c hoice of the disp ersion measure

� the w ell kno wn "Scarf 's rule" follo ws when assuming an

exact kno wledge of �; �

� but another strategy follo ws when assuming an exact

kno wledge of �; �

� this happ ens while 0:3 � �=� � 0:5 for all relev an t � and

while estimator d do esn't b eha v e w orse than estimator S

Ensait - Roubaix 21
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� an exact iden ti�cation of reduced parameters concerning

the demand mo dels seems to b e questionable

� extraction of kno wledge from history cannot b e mo del-free

( � a

is b ey ond an y exp erience)

� a description using larger families of p df suc h as

F (� � � �; � � � � ) or F (� � � �; � � � � ) seems a b etter

w a y for a robust description

Ensait - Roubaix 22
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