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A Study on the optimal procurement quantity of the
WLAN Wi-Fi Card Component Commonality

-Case Study of Senao International Company

Student: Chia-Chi Chen Advisors Dr.Chiang

Institute of Master Program of Management Science
National Chiao Tung University

ABSTRACT

If we could take the component commonality as d&eg factor of our
purchasing decision, it will enhance our cost cobtepee. This tool of
inventory management already being discussed fat paw years, but the
successful cases are not too much. In practice,tncompanies user the
MRP(Material Requirement Planning) module in the FERnterprise
Resources Planning) system'to make their matediahmpng. But this kind
of MRP tool can’t get,a goad _inventory managemeot the component
commonality.

For getting the better understanding of the comgrd commonality
planning & Purchasing, we will'try to/get the optim purchasing quantity
under these 2 conditions::

1. Target of maximizing profit

2. Two production mode model

This paper will select a company in the networkimgustry as a research
target to find out the optimum purchasing quantitpder Karen’'s two
production mode model

Through the re-design of Karen’s model, we camd the following
result :

1. It could solve the procurement decision of the com@nt commonality
from the demand of high level and low level WLAN {\Wless Local
Area Network) card

2. When companies facing the uncertain market demawal,can use the
component commonality management to reduce the maicgy and
avoid the unnecessary cost

3. IF companies adopt the component commonality mamegd into the
MRP system, it will enhance the company’s cost cebtemce.

Key Words : Component Commonality, WLAN, News Boy
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Error Function erf(x) 2 %#c# 3-2-1

o

0.000 | 0.200 | 0.400 | 0.600 | 0.800 | 1.000 | 1.200 | 1.400 [ 1.600 | 1.800

2.000

erf(x) | 0.000 | 0.223 | 0.428 | 0.604 | 0.742 | 0.843 | 0.910 | 0.952 | 0.976 | 0.989

0.995

2.200 | 2.400 | 2.600 | 2.800 | 3.000 | 3.200 | 3.400 | 3.600 [ 3.800 | 4.000

5.000

erf(x) | 0.998 | 0.999 | 1.000 | 1.000 | 1.000. .1.000 | 1.000 | 1.000 | 1.000 | 1.000

1.000
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(Constant) -3545.059 3228.457 -1.098 .314
Uy .706 .166 .866 4.247 .005
a. Dependent Variable:u,
¥4 44> 7 8- AwfFs f2 !
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22+10- 0.05

Bl : F(d"[x)=(r,+s=—c=c,)/(r,+s~V) = 2

_ (x-29400%

e 30295328 5x =0.9412

S J'd 1
0 3892/ 21

X—-29400,,

' —(
jd L %2 5y=0.0412

0 38092/ /77

X=29400_ ), 1) 5x = 3892/ 2U

Ul

© 3892/2

B REFL R RS ErrorFunction:iJ'u e ou = erf (u)
Jmo

- L _evrzgea/pu = 0.041; AT OMAZ O34
‘5'34153892\/—2\/7_7 Xs =35470Us = 0.93¢



l 0.938 2 vty __(J«ogss U5 4 5U) 0.9412

-5.3415 \/_ \/7_7 0 \/;_-[

=%{erf(0.938)+ erf (5.3415)= 0.941:
HiE A A S SR d =3547C
#-d =3547CH »
8)*h" (x,d')=~(c+c,)d + jf:'o{rzxw(d' =X} (Y Ox+[" {r,d ¢ x-dj} { X ox
@ HY (x,dl/2):dr§deia/>§hd' & d )= 57700
#-HY (x,d,/2)= 577001

(7)f“maxn"(d 12)= €,-c- 0)11/2+j HY &d, /2, & Px

¢ % d, =3697CF - maxn” @ h2)2= 5 & ~ & 638805 -

1>0

b d=%4d wd =16085

- _E 2 2

#ed,,d, 08 1%~ (10) 5 Wik~ GRS 0 FI P > d,,d, 708 5% £ (10) 5 -

s+r0d =d, +d, =53955 -

A PR PR AR R ki dRpEE 5 53,9550

-50-



51 &% %%
A g3 1 Karen's Models A # #7547 b 2 & § Fdfrisry & fEapd] & &
it EEFOR AR - AR FHE  MIFA S f5 - 2

M AR 0 SR TR PG HBIASDE RS S

4. FoafRii R AR oS A E St B EF R R
AR AL o A GRS N P BRI B B R S B R
HHEAFL 2R BRT PEOBRRE R - RHAEREL AR
EREEEER B3 28 SAS = S R A

5. % £ % s TRt B F KA AR SERY PR AR ke v R
AR TN L ETE T RS R R EEAT B R
B2 AFSARR > X 0 W M R A AR AT AR A A (AR
RTRES RAF AR o AAS R A) LR

6. AP B ERP & 342 5 ch MRP 474 3 R340 2 2 % e

FRF AL A5 T LRFF R ARG a5 g
EFERMIZE (R W@ ) 2 HANT 22 L
T o

-51-



5.2 ¥

Ahe TR TR

(1) *#~ £8% 17 Karen's Models ;A # T a3 PR 4 & 70 ER 3 B 480 12
AP AFON F(BIFERPERF ~ KpFamppet), ¥ @37 1)
BRI - BE- WS M- FEPIoREAH FR

() KAFP T H S - kB bR FRE T2 Y > B AU F IR
BAET o 3 BAHHEE > T RAGF BT RL 0 &7
PREECEET BRI E 2 R s g p | o E 3 S
Tt IR Y IR IT L N

iebogrglchm BP0 pE e A R iEiED

B
o

(3) K AF T ehg & @ apm
B R EES N kL AREES R FE BB PN (B

WA AR AN ) KERE R AR s f IR

-52-



53 A %kAg

AAHGRETY G RBERECARFEET TLE 0 K AA ko
T3 TLAG Y O S A BT R M2 v pho R
i > RAARARE L BT TRV R L FORF R

P kA KT AT 55 b A E A ]

(1) 23 d A ¥R BBITIc2 F1F 0 blde W F 4ok < Foongp
§F R R A AR BN S D FP o A kg b Tl

GRS e B e YRR S FIEE S

(2 *A&FF A Ta BARES L& g TN ) P~ 27
RO b f Tt AR B > 3 Rh TEa
AR~ & SJERT S AT R SR TR Ak de SRR R
Boale 0 o Mg M e AR RIS RO R v > g4 (P
% e 2 1B kg I oo

(3) 2 Wy M- il fE2 A ASTHRCY RFREH > 5

AARELE Y R B S AR ST LT BT R R EA T L

RN = R

-53-



o
<l

@;I;Je:
1) BB  2AFR S w447 >  HAELEFELLP - AH83&

Q H2E > LR ? 2 RE KB At N4 8#PHF

FAFL LG - AR 88 E

Q) #24 FHPE SEY S e BRRNI2 A 47275 % - E DHL

Bt R BRERY oA ERFEALT AR O3 E

(4) %470 P w B A2 - PR S dtde s PGS ME Y S AF1 K
WG ALY 0 AP 87 &

(B) i  RAEMBBHRERE G2 X AAPF—F S o] B2 &8

FAEEFE Y L% o A 9L

(6) sl 55> FpEA 0 2 AT HF RA BT G R SR B Rt 0 L

BAEpEFmEy kb d o A B3 E

(7) M3 HE PR SH T L bh b K LBk B %o B &

F1EREFLMLH> 0 AR 92 #

B) HhEFM  piniEE g2 et B EFT o AEAEFTNEESF AL

FIFAL %= > A F 90 #

9) F e o %o FBAN FRETHFINS ARG AR T > B

g4 %214 % 3% AR &

4..

10) + &2 &4 GV AFLT RZ x%ﬁi FEE T eud B s —11 3C E R

BAELH Y R G, e FERPFT BN RENY 5F o AR 94 E

(A1) 5 os P FIR AWFEE PO FEITI T RGBT {2

% Journal of the Chinese Institute of Industrial Exegrs, Vol. 18, No. 6, pp.

-54-



43-52., 2001

(12) Aucamp D C., “The Evaluation of Safety StodRtpduction and Inventory
Management, 2nd Quarter, 27(2), 1986

(13) Benton W C, Park S.,”A classification of liatre on determining the lot size
under quantity discounts”, European Journ@pérational Research, 1996.

(14) Candace, A. Y., “Planned Leadtimes for Se?ralduction System”, IIE
Transations, 19(3), 300-307, 1987.

(15) Chance, V. and C. Goldfelt , “Lead Time Deteration and Control”,
Proceedings of Twenty-Eights Annual Internagio@onference of the American
Production and Inventory Control Society, 30%,31985.

(16) Charles T. Horngren , “George Foster and &tiké& Datar”, Cost Accounting:
A Managerial Emphasis, 9th ed, Prentice-Hal| kB97.

(17) Eppen G D, “Effects of centralization on exjeelccosts in a multi-location
newsboy problem”, Management.Sci.; 25:498-30919.

(18) Stulman A., “Benefits of centralized stockiiog.the multi-center newsboy
problem with first come first served allocatidournal of the Operational
Research Society, Vol.38:827-32., 1987

(19) Chen MS. Lin CT., “Effects of centralization expected Costs in a
Multi-location Newsboy Problem”, Journal of tBperational Research
Society, Vol.40, No.6, pp.597-602, 1989.

(20) Chen MS. Lin CT., “An example of Disbenefifts@entralized Stocking”,
Journal of the Operational Research Society4¥%No.3, pp.259-262, 1990.

(21) F.W. Harris., “How many parts to mark at onfeactory”, the Magazine of
Management, (2), 1913.

(22) Goyal, S. K., Gupta, Y. P., “Integrated Inteey Models: The Buyer-vendor
Coordination”, European Journal for OperatidRakearch, 41, 261-269, 1989.

(23) Hariga, M., Ben-Daya., M., “Some stochastieintory models with
deterministic variable lead-time”, Europeanrdailiof Operational
Research ,Vol.113, pp.42-51, 1999.

(24) Krajewski, L. J., Ritzman, L. P., “Operatiodsinagement: Strategy and

-55-



Analysis”, Addison-Wesley, 2001.

(25) Lau, H. S., A. H. L. Lau, “The multi-productutti-constraint newsboy problem:
applications, formulation and solution”, JouroBOperations Management, 13,
153-162, 1995.

(26) Monahan, J.P., “A quantity discount pricingdabto increase vendor's profits”,
Management Science 30, 720-726, 1984.

(27) Silver, E. A., Peterson, R., “Decision Systdordnventory Management and
Production Planning”, John Wiley, New York, 598

(28) Silver EA. Pyke DF. Peterson RP., “Inventorgmagement and production
planning and scheduling”. 3rd ed., New York989

(29) Tersine, R. J., “Principles of inventory anatetrials Management”, North
Holland, New York, 1994.

(30) Karen L. Donohue., “Efficient supply. contrdet fashion goods with forecast

updating and two production mode”;, 2000:

-56-



:\\\
=k
3

>

_KJ\E,\EI;.L,\_{}-,—XE ﬁﬁﬁ*%"g#

—XFANL D ER D ﬁt%?@%?%}&%

RS SV
A LEICELEE

F
r*%i;i%"@ié'ﬁﬁyréfpﬁ o7 NEL 2450,

—w L2 3 (3x) 2 & Business Controlling Manager

MIC#&* 22 ;~T 2 WM NASDAQ +# 22 3. OIIM

% T % - 0933-906-082
e 1AL P P PRI EILTE8A THTHZ 1

#R % L+ 4k . pbobbychenl@yahoo.com.tw

-57-



