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Parametric Sensitivity in Certain Inventory Models

Hirojiro Aovama

In this paper the author intended to analyze the parametric sensitivity in
certain inventory models, such as S. Karlin’s model, dynamic programming
model, linear programming model, and Holt and others’ linear decision
model.

In practice we are often faced to the problem as how precisely we should
assess the parameters—holding cost, ordering cost, penalty cost and parameters
of demand distributions—in our adopted model. Some obtained results are
as follows:

In the one stage model the parameters of typical demand distribution
are significantly sensitive, while in the (s, S) model in steady state so is the
penalty cost.

Linear programming model is not suitable to know explicitly the para-
metric sensitivity, so that reducing to the case of one stage model a similar
result was shown. On the other hand the linear decision model developped
by C. C. Holt and others was analyzed, and in case of periodic demand
treated in their example [2] it was shown that the parameter of the amount
of demand was more sensitive than other parameters. Besides this result
the differential coefficients of work force with regard to the parameters are
given.
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T
Plye=€&}=1l—a, t=1,2 -, n (5)
ERBIOHT ye EDD, BETHIE
Ye=M:+ko (6)

L35, M t I BT 5EESAOTF, o 1MERRZE BHRCEEE) C kX a
CHIST HIETH 5.
& DEETIE LP 5RATRILV»LEEEYE 2 5.

E(L1)=cé‘a (yi—ye—1+ M1, 1)+ g g"; (Ye—1+ye—M—1,1— M, 1)

—732:1"10,1+6y1+—g-(y1—M1,1) (7)

ry
¥
o)

o(&)= 7;7—0 exp {—53; (E—M,)2} , ()= x/lﬁze-um
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EThiz*
M, 1= S 5‘}50(5) ds =—1a‘ S’: (M +uo)p(u) du
1w {M(l a)+aS up(u) du} =M——‘;L_(l:% (8)

® REAVs L (7) Ak

E(Ly)= <c+—g— Lé Yo+ <-Z——c> i yz—1+c‘=§z {M_l_ _21.‘/’:(?}

s, {M»—ﬂ@—}—gi {M_l—-‘{i‘i’ﬂ} —rél{M;—_"fﬂf)_}

—a l—a

= <c+—h->y»+hn§ yc+—‘5£('i)<m——(n—1)c+h (n— %))
2:‘.(M;+M—)——M1 réM (7)1
Rtz LT

E(Ls)=c élyﬁ él{p(M;, 1 —Ye) — 7Y}

=(c—p—-r)t2:1yc+ﬂ%-pn+p élMe (9)

M,z=-1—5°° 0ue) de= Mot 222 (10)
(44 yz.;.
T

Fla)=Q1—a)E(Li)+aE(Ls)

—(l—a) (c +—;‘-)y,.+<1—a>h S yitac—p—n) Sue
+op(k) Irn—(n—l)c—i-h(n— %) + Im} +(1—a) { n§ t-1
— 5 EM—r Z M| tap 3 1 an

ERICEEBNTC e=Mit+kes 23%, Fla) 2E/NE5X51C a 2k 5b e, Fla)=0 Xk
D difda=—1]p(k) 705 LWTFEELT
p+r—c
D h—ct 2 (12)

l—a=

BRLNS.
—FEk

Mt +keo
S o6 dé=1—a

—o0

THo00, bL M t OMAEHLLT, —ED M TH5LBTHHE

Mtke _ pt+r—c
S_w &) de= p+r+h—c+(c—hj2)m (13)

* RHITIE § OTFRE —o0 LEELA, FRE COBRRRAMRICEE LI TIRE 0 2H5 X ThEXX
e,
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BE LN, y=Mtke BEEEEKELZEDLT Z LT 5.

ZOFRERIT n=1 <L, HRBD h P k2 X7 AT T one stage @ Karlin €5 1D
BRL—FHT5. ZOAVEVOEMIIE ¢ HHNNOEEEERY Lo, L OFEHE2EHAWCT
EblLiclkdTh5.

7. —RREARICLPIEEERETL

Z ZTit Holt, Modigliani, Muth 3 X8 Simon 25z X 5 —RIEH T [2] oW THER
LTHES. Vg 2] TiE-T
P: Bt HO4EER
L - ¥t HROEEE
We: 8t Ho¥NEE
Se: Ft WORTE
¢ FHEBEKEORLIC X LB
cs . BREGHRICIER
o AERSIUCZEFRCIIER
o @ B (EEKECHERT D)
L LE, T Mo
C= é [ca Wo— Wi—1)? +cs(Pi— W) +cr1(Li— cs)?] (1)
oL
Li=L1+P:—S:
ZOBR C #R/NCT 5 X558 W &k 52l
GCWits—AG+H)Werr+ (6G+2H+ 1) W —(4G+H) W1+ G W2 =S, (2)
722 L
G=c/cr, H=c¢;/cs
FHBETH IO E W, 2RONIE I,
F7, ZOLEOREAEERT
Pi=—HW1+QCH+1)W,—HW;—1 (3)
CX-TEzbh5,
BT W oW CDLELET .
(2) ROEEFRRZIHENT We pkdbb, S OIHG By LIRS S
V. Holt 2% Si=Ssinat O & FEBIC OV THE AT ZITR > T 5,
DA A=2s8ina/2 Lk L

W. S

T 1+HA'+GA*
PERIE L LTEOh, — iz hic
a1 i’ + azdst +asAs’ + asds (5)
(A 1% (2) OREEGBEROR, B OLDICT N TRLLIERLETS)
EMZIcbDTHDLHR, t HREVIHTITEELLT @) CX-TEHPELLLDEEZ BN
%

(4)

#27T G, H S, a ToOWTH/NRENDDHLEE

= (1+HA];+GA4)2 [5S-Sin at(1+ HA*+GAY

ow:
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+2S(1+HA*+GA*Y) cos <a+§2‘i>t sin(m—a>

2
s, 1A25H+A450+2A(H+ 2GAY cos-‘zl—aa} } (6)
Zh Xy
W, _ sin at
S = 1+HA*+GA!
OW. _ 2Scos (a+(da/2))t-sin (t9a/2) 2SA(H+2GA?) sin at cos (a/2)
da 1+ HA*+GA! (1+HA'+GAY? X
oW, _ A'Ssinat (7)
G (1+HA*+GAY?
ow. _ A'Ssinat
0H = (1+HA*+GA*Y!
[2] oflTcD case 1: G=24, H=10 }
case 2: G=240, H=100
OEETxR LT, A=2sin(a/2)=2, T 7bb sin(a/2)=1, cos(a/2)=0 &§5 &
aW; 55,‘ ]aWb I aavGV; G - 31% Hl

_{425[68[ : 8508 : 16S16G] : 4S|5H| for case 1.
1 424115S] : 8482S : 16S|3G| : 4S|8H| for case 2.
S=100, FEMIRAEITTNT 1 BNV THBE
=g %> aW‘ 5S] aW‘a(;|> 5HI
BB ENGE. COBEDRSE g(%§;)®£@#—§ﬁ%<00<
S B—RROEBDO L XL cWe=U;, k<& Q) KXkD
GUis— 4G+ H)Uis1+(6G+2H+1)Ui— 4G+ H) U1 +G U2
=0S;—{ W:+20G—(46G+oH) Wir1+2(36G+oH) W,

oWs

, —(40G+3H) Wi—1+ Wi-20G} =¢(t) (2)
g Us i 2WTHBNT 8S:, 0G, 6H DR kb5, # 2T
Ui= 3 bun) (8)
TRl
wit+1)— ) =€) (9)

LEEE, @ ZMRTZIOSC ki 2E3D5 T
é}lkt/li=0

i kif22=0

i (10)
ktlt—— l/G

ki=0

iMe M-

EMETSXH5C 2 6NIEX v, 220 4k
—(AG+H)2+(6G+2H+ 1) —(AG+HR+G=0
D 4IEBTHS.
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ZDEE A BRT_THELLEREZNE, EEOEK . 2T
e(t)

wi(t) = aidi'+ 21471 (11)
=adit+ 2! z;e(v)/ziv (11)’
L
AfW=rE+D)—f)=9@)
RERT S @) & f(H=49@F) TEbL:.
M T—iT (10) 2R 5% ke &, £EOEHR Ai 2T
U= i‘.lAtZtL-F ékilit_l E:e(v)/li” (12)
KDL LD,
PR D E—IRTIEE 2 HAXHEERLDT, THICOVWTHARTHLLE
S :egv) z 55” +4G z( Wosst 4 Wos1—6 Wo-+ 4 Wor— Wo-g)/25?
v=0 A
+6Hv—§‘; (Wors—2 Wt Wo-)/2:
fit T
=oWi= 2 kil {vz_: ‘;S” +6G 2 (— Wors+ 4 Wt
6 Wort- 4 Wors— Wot) A7+ 3H 3, (Wors—2 W+ Wmﬂw} (13)
iz 85i=08S1="-++=08S1=6S LRI BHEIX
Y A R 1
’EgL:,%kW 3<1+ A= s>_i§,1kzw 3< _5>+1/G
LLCEED YT (14)
3"]‘; g keditt z £ Woy
BELN

et et Fe R

g ¥ X ®
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