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l r r  Chlp.  l5 thc [o l lorv i r r !  inventory problcnr rvas co6sictcred. A canrera srore stocks
ir  p: f  r ' t icular rr rodcl  cartrcr : r  t l l ; r (  c: ln be orclered rveekly.  Lct  D,,  D.,  .  .  ,  repfesen(
rhe <Jert t l rnd for  t l t rs c i tn lcr : r  dur i r rg rhc l i r .st  r r ,eek.  t l rc.second week, .  ,  respecr ively.
r l  is  issurncd trr : r r  rhc D, ; r rc rndcpendcnr,  idcnr ical ly <r isrr ibured randonr var iabres
haviug a Pois.sorr  t l is t r ibtrrr , r r r  rv i rh paranreter, \  equal  to l .  Let  Xn represenr tne number
of cameras orr  hrnd ar r l rc outsc(,  x,  r l re nu*rber of  cameras on nano ar the cnd of
\veek one, X, the nuntbcr of  carneras orr  hrnd at  rhc end of  week two, and so fonh.
orr  Sarurday r igrrr  rhc sr . rc praccs urr  ordcr rhar is del ivered in r inre for  rhe opening
or ' rhe srore on Nrondar, .  r ' r re srorc t rses i l .  (s,  s)  order ing pol icy.  I f  the number of
calneras on l rand ar rhe etrc l  o[  the rvcek is less r l ran s = I  (no camcras in stock),  the
srore orders up ro 5 = 3. Orherrvisc, rhe store does not order (if there are any cameras
in stock" no order is prace<J). rt is assumed thar sales are rost when demand exceeds
rhe invenrory on hand (no backrogging). The cosr srnrcture considered calls for in_
curring a penahy cosr of s50 per unir for each unit of unsatisfied demand (rosr sares).
lf z > 0 cameras are ordered. rhe cost incurred is l0 + 252 dollars. If no cameras
are ordered, no ordering cosr is incurred. Hording costs are to be negrecred. In Sec.
15 7'  th is pol icy rvas evaruared by using the ( long-run) expected average cost per unir
r inre as rhe cr i rer ion- I r  is  nor evidenr that  rh is pol icy is opt imar,  and"rhe purpose ofrhis secrion is ro find rhe optimal poricy- Even though we know thar rhe oprimal poficy
nrusr be of rhe (s, s) form. we shail consider a[ possible policies, akhough we shall
assume that tuee cameras is the maximum number of cameras that the store wilr
stock' The policy improvemcnr algorithm wllf be used first, follorved by the /inear
p r o g ratnming formulatio n.

Because X, represenu the state of the system, i.e., the number of cameras onhand at  rhe end of  week r  (before order ing),  thenrX, = 0,  I  ,2,3.  S; i ; ; , ; ; ;
are four possible decisions:
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Dccision Action

0
I

I

Do not ordcr
Ordcr I camcra
Ordcr 2 camcras
Ordcr 3 camcras

The possible transitions are given byl

Statc

0
t
L

l0
P{D = l}  p{D = 0}
P(D>21 PID = t '  PID
P{D > 3} PID = 2l p{D
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0
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0
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t No(c that in this cxamplc the sct of possiblc dccisions varics with tic statcs.
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Probrbifistic Modcls

000
0.368 0 0
0.168 0.368 0
0.184 0.368 0.168

Decision I

t?

0.632 0.368 0 0
o.2g 0.368 0.i68 0
0.080 0.184 0.363 0.168

Dccision I not pcrmittcd

Dccision
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value-determ
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: otherwis€
be solved s

lrUitrarity ta-t<,

,  a l ternat ively.

g(Rr) = t

- t

Dccision I

P{D=o) 0 0
P{o=t)  P{D=0} 0
P{D = 2l P{D = l} P{D : 0}
Dccision I not pcrmiucd

0
I

2
l

P(D > r)
PID > 2l
P{D > 3}

Dccbion 2

Dccision 3

t t

P(D > 3) r(o = 2\ P{D = r} PtD = 0}
Dccision 3 not pcrmincd

Decision 0

t )

Recaliing that the demand D is a Poisson random variable with parameter A
and using appendix Table A.5.4, these transitions can norv be expressed as

Statc

U

I
2

I
0.632
0-264
0.080

0
I

0
I

, ) ' l

Dccision 2

l2

0.264 0.368 0.168 0
0.080 0.184 0. i68 0.168

Dccision 2 not ocrmittcd

The cost information required is similar to that given in Sec. 15.7' and you 3rc

urged to review this matcrial. A summary is givcn by

PID>2\ P{D=u P{D=0) '  0
P(D.= 3) PID = 2l P{D = r} P{D : 0}

Dccisioo 2 not pcrmincd

0.080 0.184 t i . ios 0. i68
Dccision J not ocrmittcd
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l5 + 50 

'n i l  
( (D -  l ) .01

60 + 50 tnax [ (D -  1) .0]
S5 + 50 rnar ((D -  l ) .01

50 rnr.r  { (D -  l ) .  0 l
l5 + 50 ,nar ((D -  2) .01
$ + 50 nrar {(D -  l ) .0}

Dcciston I  not '
pc rnr i t tcd

50 rrrrr  { ( / )  -  2} .  ( ) }

l5 + 50 rnax {1D --  l ) .  ( ) }

Dccis ions 2.  . ' ]  not
pr rnri rtcd

0 |  50 max ((D -  3) .0)
1.2.  - i  I  Dccis ions l .2.  I  nor

:::.1
j

5(:l lc

0

or, altematively.

Actur l  Cosr Pcr \Vcc\

-  C,r ,  *

Expcctcd Cosr Pcr Wcck. C,. 199
,\{erkovialt Oecision

Processes and
Appliclrions

3)

50€(D) = 50
l5 + 5oi lP{D = 2l + zplD =
(O + s00P{D = i}  + 2p(D =
85 + 50[rP(O = 4l  + zplD =

50(rP(D = 1l  + 2PlD =
15 + so(tP(D = l )  + 2P{D =
(0 + 50[rP{D = ql + lplD =

l l

5 l

l l

5 l

'  - i  = 51. ' t
. - l=A{)

' l  = s6.2
'  ' l  = 18.{

.  . t  -  < 1

- .1 = i6 ' )

4.TP\D =

+ zPlD = +

5OtlP(D = a) + 2p(D = 5) +

Choosc rhe (s, .l) policy already introduced as the inirial policy for carryi-q.oor
rhe value-detcrmination step (step l) of thepo/icy improvement algorithtn. This poEc,v,
R,, calls for ordering up ro 3 unitiwhenever the system is in state 0 (no camcraon
hand): othenvise, no order is placed- With thi's policy, the following four equ:cims
must be soived simultaneously for g(R,), uo(Rr), ur(Rr), and ur(R,) frecall that ry[R,)
is arbitrarily taken [o be zero]:

50t lP{D =
35 + 50[ lP[D =

,1, = ii

8(Rr) : Co*, *

C2r,  + 2pzi(k)ui(R,)  -  ur(R,)

l_:_
Cr*, * L ny(kr)ui(R,) - ur(R,),

+ 0.080u0(Rr) + 6.1g4u,(R1) + 0.36gur(R,) -

+ 0.632u0(R,) + 0.368u,(R1)

+ 0.264uo(Rr) + 0.36gur(Rr) + 0.369u{R,) -

+ 0.080u0(Rr) + 0.184u,(R,) + 0.368u{R,)"
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