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A Simple Simulation of Material Management Methods

#$19%8&()1%*+ 4

Executive Summary

+/8&1012&/(1,101)13&08&)21082+*4-151678916():61;9!1)41<&01)4!</('&)!678! 5!
1/&1&'1,=128&41()12+(-1>1>&/1=-()3!1!-(0>,&!-(0=,12(*)?11<<6 78! @1-14&2&/0()&412* A&
2+&IA&-21>,1))BI0&2+*412%1+1)4, &!+(3+!"L/(1A(,(2$'&)'(/*)0&)2-10*/&!&BB&C2('&., $!
2+1)12+&!*2+&/1082+*4-211D44(2(*)1,,$9! () 1+(3+1'L/(1A(,(2$'&)'(/*)0&)2-16():61;1(-11!
-=>&/(*1-* =2(*)12*IB*/&C1-214/('&)!678?!!

E,*A1,101)=B1C2=/()311)4!-=>> $IC+1()!,1)4-C1>&!(-|()C/&13())!C*0>,&;(2$!1)4!
* 12(,(2$?1F(3+&/14&3/8&&-1*BI'1/(1A(,(2$11/&!2+&1)*/0?

A(1>1>&/IB*C=-&-1%)1>,1))()311->&C2-*BI2+&10&2+*4-1%) $?11. +1210&1)-12+&12(0()3!
1)4101))&/1()!@+(C+!-=>> $1*/4&/-11/8138)&/ 12841 @ (2+12+&!11--=0>2(*)12+1212+*-&]
-=>> $1%/4&/-1@(,C*08&!()! @+&)!&;>&C2&4?11G:&C=2(*)IH2+&!/&1,12(0&!01)13&0&)2!*B!
*>8)1-=>> $1>/(*/(2(&-1A&2 @&&)12+&10&2+*4-1@1-1)*21C*0>1/&4!-()C&I678!1)4!
6():61;! )* 1&:&C=2(*C1>1A(,(28<<678!@%*=,41B=/2+&/14(-2()3=(-+!(2-&, B!131()-2!
678!1)416():61:1()!  1)$!&)'(%)08)2! @(2+(X)2&3/12841&:&C=2(*)11)4!>/(*/(2$!
01)13808&)2!082+*4-?!

Basic Methods

A)12+(-1>1>89! @&K,,!&;10()&!2+/&&!A1-(Cl0&2+*4-11)41&BB&C2('&)&-1=-()3!1!A1-(C!
-(0=,12(*)?!.+*-&10&2+*4-11/&L1

Material Requirements Planning (MRP).!!.+&/&!1/&!4(BB&/&)2! @ 2$40>,&0&)2!
6789!A=212+&!0*-2!C*00%)!&,&0&)2!(-12+&!/&,(1)C&!*)!11I1B*/&C1-2&4!4&01)4!-(3)1,12*!
3&)&/12&1)&21012&/(1,/1&M=(/&0&)R+EIB*/&C1-21(-//&C*)C(,&4!()2*!1101-2&/!
>[*4=C2(*))-C+&4=,83)12+(-11)1,$-(-9! @&K,,'A&! **N()3112!1IA1-(C!678!-$-2804/(&)!
ASIB*/&C1-2711.+&1-$-280!@(,,|A&I1 @ 1/&1*BI->(N&-I()*/4&/-12+1211/&1C*0()3!14=&12*11)!
1C2=1,IH*/!B*/&C1-2&41'->(N&?!''O/4&/-11/&!>,1C&A*)C&!&'&/$!P! () PEUNTE-1PH 12!
01N&!=>11!-21)41/4!@*/N! @ &8B*/!-(0>,(C(231?!!Q1B&2$!Q2*CN!@(,,! A&!=-&412*IC*'&/!
1)$+(3+&/12+1)1&;>&C28414&01)41' 1/(12(*)?IF* @& &/912+&!-$-2801(-))*2!1 1@ 1/&!*B!
1C2=14&01)4!12!12+&!2(0&!*B!*/4&/!/&,&1-&?!'D)$!14R=-20&)2-12*1678!1/&!)*2!
1=2*012(AS+&$A(,,1+1'&I12*1A&14*)&101)=1,,$7!!

J21-+%= 4IA&))*28412+1216781+1-13/&128&/!'(-(A(, (23! BLH 1; 2116 78!-$-2&0-!
=)4&/-21)412+&I#(,,*B16128&/(1,91>/*C&--1B,*@9!1)412+&! *C12(*)!1)41-212=-I*B!
()'&)25/$21.+(-10B*/012(*)1(-1()'1,=1A,&12*I1=)4&/-21)41+*@12*IC*))&C214801)411) 4!
-=>> $1-(3)1,-11C/*--12+&101)=B1C2=/()3!-$-2809!&->&C(L,,$!,1/3&/!-$-2@q2+! *2-!
*Bl-+1/&41C*0>%)&)2-?M!

Min/Max. 6():61;!-$-28&0-11/&!1,-*14&'& *>&4!1)41&;&C=28&41()101)$!4(BB&/&)2!
B1-+(*)-?11D31()9!1!A1-(Cl0&2+*41@(,,|A&!=-&47ID-10)IF1)41-2*CN!(-14/1()&4912+8&!
1&01()()3110%=)2!(-1C*0>1/&412*1110()(0=0!H6()I'T1,=&?110)C&I2+12,&'&, (-
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181C+&AMYB,&)/&> &)(-+08)21*/4&/1(-13&)&/12841B*/14(BBE&/&) C&IAL2 @&&)!2+&/
01;(0=0'H61;1!'1,=&!1)412+&!10%=)2!*BI-2*CN!,&B2!0)!IF1)43&!-(0>,(C(2$!*B!
6():61;!A&C*0&-11>>1/8)2! 5I2+&/&!(-1¥), $19)&I+/4&/[1()12+&)-$-2&011211)$1*)&12(0&.?!
0)IF1)4!,&'&,-1@(,,/C*)2()=&12*14/1()!=)2(,12+121%/4&/11//( &-?113)I-C&) 1/(*-! @ (2+!)*
'1/(12(*)912+&10)!IF1)41#=BB&/!@(,,/&1C+V&/*IR=-211-12+&!*/4&/11//(&-?116()!'1,=&-!
1/&IAL-&41%)12+&1>/84(C28&4M41(,$!=-13&!1)412+&1*/4&/() NMA&?161;'] =&-11/&!
A1-&41%)12+&10&!"1/(1A,&-9IA=21C1)IA&I&;>1)4&4!(B12+&!6()(0=010/4&/!X=1,(2$!(-!
1/3&/12+1)12+&1%/(3()1,161;IC1,C=,12(*)?!D!B1C2*/IC1)!IA&! 1448412*1()C/&1-&12+&!-(V&I*B!
A*2+161;11)416()9IA=211/&1)*21=-841()12+(-1-(0=,12(*)?!D-1@(2+12+&16 7810&2+*49!
Q1B&2$!Q2*CN! @%;8X8B*/12+&!1-10&!/&1-*BI2*IC* &/IB*/1+(3+&/12+1)18;>&C284!
4&01)42116():61;1(-14801)414/(&) ™

Demand Driven MRP (DDMRP) <<678!+1-12+&!14'1)213&*BI'(-(A(, (25! ()2*12+&#(,,!
*B1612&/(1,9!>/C&--101>9!1)41()'&)2*/$!, *C12(*)!1)41-212=-21F* @& '&/9!(2!4*1)*
=-&IB*/&C1-28414801)41()12+&1*/4&/138)&/12(*)|&M=12(*)?11])-R&BAB 1=-&-!
*082+()3!C1,,&412+&IY1'1(,1A,&!-2*CNI&M=12(*)?Z!1.+&!1'1(, 1A &!-2*CNI&M=12(*)!C1)!A&!
-(0>,$1-2128411-HQF1)4[I0) WD/4&/5IQ1,&-10/4&/1<&01)4ID, *C12(*)-14=&12*41$9!
4=8)()12+&11-21> =-IM=1, (B(&4!->(N&-I?!.+&I1'1(,1A,&!-2*CNI&M=12(*)I$(&,4-1 11>*-(2(*)!
131()-2!11>/848&28&/0()&AIV*)1,14(-2/(A=2(*)H7&A9N&, *@E/&&)!@ (2+()12+&! Y A=BB&/Z!
*[1-2*CNI>*-(2(*)?21]+&)12+&11'1(, 1A, &1-2*CNI>*-(2(*) (- 12+ 88&,, *@V*) & 2+&)1)!
*/4&I&C*00 &)412(*)!+1>>&)-1B*/11)110*=)21=>12*12+&12+>1*B12+&13/8&)IVF)&?11J)!
<<678912+818&, &C2(*NB12+&-&I A=BB&/-I(-1>&/+1>-12+&10*-21(0>*/21)214&-(3)!&,808)27!!
A*[1-(0>,(C(2$K-1-IN&II*=/1-(0=,12(*)!=-&-1¥) $!*)&I A=BB&/9!1)41(2](-11--=0&4!2*1A&! 1!
>*(2(%)IB*/11)1&)41(2&07?1J2!121N&-1-&1-¥)1,(2$!()2*11CC*=)29!1)41C+1)3&-1*/4&/() 3!

>* (C(&-1AL1-&41%)11)11C2=1,1-1,&-1*/4&/1->(N&J!

J+(,&!'B1(/,$!-2/1(3+2!B*/@1/491J'@(,,!)*2!/&>&12!B*/0=,1-1B*/!,&'&,-12+12!C1)!A&! **N&4!
=>1()!0rlicky’s Material Requirements Planning! *'GA(2(*)'H821N!1)4!Q0(2+9!6 CEM@
F(,,9!U™™ 1?21

!
A*[167811)416():61;912+&IB*, *@()31&M=12(*)-11/&!=-&4L1!

"?Z:1a076QJaTHQ&/' (C&!,&'&,ILIO=/14&-(/&4!Q&/'(C&!b&'&,!(-lccd9!-*lelflU?__?

UBafety stock:!lgehQX7.HD'3?!b&14!.(0&!'h!Q21)41/4!<&'(12(*)*B!<&01)4iU][
D'3?1<&01)4iUlh!Q21)41/4!<&'(12(*)"*B!b&14!.(0&iUlj!

_7Re-order Point (ROP):!D'&/13&!b&14!.(0&hD'&/13&!<&01)4![!Z*SQRT(Avg.
Lead Time * Standard Deviation of Demand”2 + Avg. Demand”2 * Standard
Deviation of Lead Time*2)!

Effectiveness

+&I*AR&C2('&1*B124&-&1012&/(1,-101)13808)21082+*4-1(-12*1>/*2&C211'1(, 1A(,(2$?!!
8/+2&C2()311'1(, 1A(,(2$!>/*2&C2-1B,*@7?!. +/*=3+>=2IDCC*=)2()3!H*/1h&1)!DCCW)2()3!!
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W&&! +&!K*)B,(C28&4!6(44,&LIb&1)IDCC*=)2()3IA$!12+&!1=2+*/11&0>+1-(V&-!

AF=3+>=2IHA *@1910)'&)24/$9!1)4108/12()3!G;>&)-&!1-12+&IA1-(CI0&2/(C-12+12!
4/('&1a&2!8/*B(2!Ha8I11)4!7&2=/)1*)1J)'&-20&)2!H70J1?1.512+121&) 49! (2K-1C/(2(C1,12*!
01;(0(V&I2+&IB,*@!*B1>1/2-12%1B=,B(,,12+&!C=-2*0&/K-14&01) 4?1 F* @& &/9!1)$1>1/2-12+12!
1/&101)=B1C2=/&41A* &12+&14&01)A1*B12+82CB&/1@(,,| A&C*0&!()'&) 2*/$?!11D)$!
J¥/N1()I8/4C&~-1H]I8I138)&/12&412*101()21()!2+12!B,*@!(-11,-*1C*)- (4&/&4!>1/21*B!
J)'&)2*/$711.+&1/(3+2!,&'&,*B1J)'&)2*/$!(-1B()1)C(L,,$!(0>*/21)2211k*0> 1) (&-!-+*=,4]

+* 412+&10()(01,110*=)21*B1()'&) 25/$12+121&)-=/&-1B *@!>12*1C=-2*0&/14&01)4?!!

61)$! C*0>1)(&-1>=/-=&IC*-21C=22()3!1-1110&1)-1*BI(0>/*()31>/*B(2-?'F*@& '&/9! (B! 1!
184=C2(*)1()!0>&/12()3!G;>&)-&14(-/=>2-1B,*@!2*12+&!C=-2*08&/91*/|C1=-&-1101R*/!
=>@1/41-+(B21*B1J)'&)2*/$912+&)111)&312('&!(0>1C2!C*=,41A&!I3&) &) BB/ *B (2!
*170J71.+=-912+&10()(01,110*=)21*B1&;>&)-&!2+12!1, *@-12+&!-$-2&0!2*101;(0(V&!
B,*@!@+(,&101()21()()3"/1/&4=C()3!()'&) 2*/$!(-|4&- (/&A1 &&()3!=>!/&-*=/C&-!B/*O!
>&/B*/0()3!11>1/2(C=,1/\R*AQ!-=C+!1-1&:>&4(2()31*/1>,1))()39!(-))*2!C*)-(4&/&411!
184=C2(*)1()IC*-21()12+(-1&'1,=12(*) 211 +&14&- (/&1 +&/&(-12¥1/&4=C&12+&!10%=) 2!*BI2(0&!
> 1))&/-11)41&;>84(2*/-1->8)41%)12+8-&121-N-9!1-| @&, ,|1-12*1/&4=C&I2+&!10*=)21*B!
C*)B=-(*)!1)41@1-2&!1()'*, &A@ (2+12+&!>/*C&--?WN&&M=>1/&-*=|C&-IC1)| A&I1>>, (&4
2+1%2+8121-N-12+121(0>/*&!1-1B&2$91(0>/*&IM=1,(2$9!()C/&1-&!2+/*=3+>=29182C?!!
784=C()312+&110*=)21*BI12(0&!=-&412*IC/&12&101)=1, 1*/4&/-91C+1)3&!()>=2-1*/
>&/B*018;>&4(2()3!(-111/&B,&C2(*)*B12+&110*=)21*Bl/&-*=/C&-1=-8&41()1012&/(1,!
01)1380&)2?!JB!@&!C1)!/&4-2B&&IB1C2%/-12+1213&)&/12&!2+(-@1-2&!H*&/2(0&9!
>**[14&C(-(*)I01N()39!C+1*2(C1&)'(/*)0&)29!0=, M1-N()39!&2C?112+&)12+&!1--*C(12&4!
012&/(1,101)13&08&)2!>+C&-1@(,,'A&!(0>/*&4!

+&I&BB&C2('&)&--1*BI2+&12+/&&10&2+*4-1@(,,|A&!4&2&/0() &4 AS$I1IAL-(C!-&21*B
0&1-=/&-12+121/&,12812*12+&4&- (/&4 *AR&C2('&-! (-2&4! 1A% &12+1214/('&101;(0=0!
>*B(21A(,(2$!1)4!70J?!.+&-&1081-=/&-11/&L

o J)'&)2%/$ 1510)'&)2*/$!(-1()C,=-('&*BIA*2+I]*/N!()!8/*C&--IH]J8I!1)4!0)!
F1)4/A=BB&/-?!b*@8&/1J)'&)2*/$|B/&&-1=>1C1-+11)41C*-2-1 &HPENI1)4!
01()21()9!1)4!C1)!(0>/*&!170J2

o J)'&)2*/$Ik*&/13& !5!.+&110%=)21*BLI)'&)2*/$!)8&4&A! ()1 2+&!-$-28 012!
2+8*/8&2(C1,,$1&)-=/&12+1211/&1)*I-+*/213&-11/&C/&12&421J2!(-1&M=1,12*12+&!
J)'&)25/$14&B()(2(*) 1A* &> =-12+&),1/38&-21-+*/213&1*BI>1/2-12*122-@0&,/!
©&/12+&12(0&B/10&IA&()31&'1,=1284?110* @&/1J)'&)2*/$Ik* &/13&!(-14&-(/&49!
-()C&I(2148&0%)-2/128&-12+&ICH//&C2!10%=)21*B()'&) 2*/$!(-|A&() 31+ &, 47

¢ Q&/(C&IH&'E5!+&!>&/C&)213&!*BI2(0&-12+1211)*/A&/11//(&-|@+&)!>/*0(-&4?!!
D,-*IC1,,&410)!.(0&!8&/B*/01)C&HO.81?!D!+(3+&/1Q&/ (C&ID& &, (-14&-(/&49!
-()C&!(2101;(0(V&-1B,*@?!

o D*-2181/2-512+&12%21,1)=0A&/*BI>1/2-1%&/1, 12+1211/&1-+*/2&412*12+&!
C=-2*0&/?11J2!(-IC1,,&4b*--181/2-IA&C1=-&!2+&11--=0>2(*)!(-12+1211)$!>1/212+12!
4*&-1)*2101N&I(212412+&IC=-2*08D(,,|A&! *-2911)412+12! @*/N!@(,,3*I2*!1!
CH0>&2(2%/21321/8>18-8)2-12+&1>*28)2(1,}, *--1()12+/*=3+>=211)4!>/*B(2-12+12!
C*0&-1B/*012+&-&!-+*/213&-?11DI-01,,&/))=0A&/*BIb*-2181/2-1(-14&-(/&49!-()C&!
(21/&>/8-&)2-111 *--12¥1a&218/*B(2!12+12!C1))*2! A&!/&C* &/&4?
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e J1)(3- I512+&1)=0A&/1*BI2+&!)=0A&/*B!@1/)()3-'3&)&/12841*&/1!
>1/2(C=,1/12(0&!B/10&?!ID!>,1))&/:&;>&4(2*/12$>(C1,,$!>/&B&/-111-01,,)=0A&/!
*BI&BB&C2('& @1/)()3-?!

e 81/21J0>1C2!>&/11/)()3 15! +&!)=0A&/1*BI>1/2-1(0>1C28&4!AS$I1I@1/)()3?!!
J1/)()3-12+1211/&! 3&)&/12&41B*/!111-01,,))=0A&/*BI>1/2-13('&-12+8&!
> 1))&/:&;>&4(2*111B(3+2()3!C+1)C&I2*ICH//&C212+&1>*28)2(1,1-+*/213&?10'&/1,,9!
B&@&/!@1/)()3-'@(2+!11-01,,))=0A&/*B!(0>1C28&4!>1/2-1(-14&- (/&4 A$!>,1))&/-!
1)418;>&A(2%/- 1

a*2&12+121&BB(C(&)CS$!(-1)*2!, (}ZRA108&1-=/&-1 1A*&9!-()C&!(2!4(BB(C=,2!2*!
4&0%)-2/12&111C*//&,12(*)|A&2@&&)!,*C1,!@*/N-212(*)!&BB(C(&)C$!1)41+(3+&/!
>HB(21A(,(2$?1/%01110128&/(1,-1-21)4>*()214/(()3!&BB(C(&)C$!12!,*C1,1/&-*=/C&-1*B28&)!
4(-2%/2-1=-138!>122&/)-11)41()C/&1-&-18:;>& A(28-MM*213&-11-1>1/2-11/814(/&C28&4!
2#1> 1C&-12+&$14*1)*21)&&A12*I1B*?

&I 1=-841241&'1 =12812+8-&10&2+*4-1@(,,JA&ILI-(0>,&!1-(0=,12(*)12+121@(,,I=2(,(V&!
2+/&&!,&'&,-*BI'1/(12(*B)*)&9!0()(01,!1)41&:2/808&, $!+(3+?11.+&1/&-=,2-1@(,,!
4&0%)-2/128&12+&1(0>102+12!@(,,*CC=/1*)12+&108&1-=/&-!,(-2&4! 1A* &1 I#$14&B () (2(*)!
11-(0=,12(")!(-))*210&1)2!12+1A&!1)1&: 1C2!/&>/&-&)212(*)*BI2+&1-$-2&01A&()3!1) 1,$V&49!
A=211)I&BB&C2('&!1>>/*;(012(*)12+12!(-1=-&B=,12*12+*- &1 @+*I1)1,$V&!2+&!/&=,2-914/1@!
C*)C,=-(*)-9!1)4138)&/12&/&C*008&)412(*)-?11J21+1-12+1A&I 1>>/*;(012&,$!C*//&C29!)*2!
>/&C(-8,$!1@/%)32!

J2(-1@(2+12+(-1()!0()412+1212+&1-(0=,12(*)14&-C/(A&A()12+(-1>1>&/ @ 1-1C/&12&4211/!
&1-&1*Bl=-&!1)411CC&--(A(,(2$9!2+&!-(0=,12(*)! @1-1C/&128&4!=-()3!G;C&,9'=2(,(V()3!
/1)4*00)=  0A&/IB=)C2(*)!1)4101C/*-21G;>&/(&)C&4!-(0=,12(*)!&)3()&&/-!@(,,!C/()3&!
1212+(-1-(0>,(B(C12(*)9!IA=212+&! &'&,*B14&21(,)(-1-=BB(C(&)2!B*/12+&!=)84821) 4()3!
C*O>1/(-*) 2

DY/&1,IC*0>1)$K-(2=12(*)11)41()B*/012(*)!C1)IA&I=-&411-11IAL-(-1B*/12+(-11)1,$(!
A&I>=/>*-&IFBI2+(-1-(0=,12(*)|(-12*1C/&128&1()-(3+291)*211148&21(,&4!1) 1,$-(-*BI2+&!
B=2=/8!-$-2&0DIC*0>1)$101$14&C (4812415131 B*12+&1&:>&/2(-&11)412** -1241C/&128&!
-=C+111-(0=,12(*)! A&B*/&!11>(, 82+ (-1&BB*/2!(-1)*211)112280>212*1/&>,1C&I2+ IBR$>8&!
1)1,$-(-211712+&/912+&I&BB*/21(-12*1()C/&1-&!2+&1->&&A*BI1)1(0>,&0&)212(*)9!1, *@()3!
2+*-&1(0>1C28&412*107&11-IM=(CN, $!1-I>*--(A & B/*01J4&118+1-&12*12+&1Q=-21()!8+1-&?!

\

I"H$%& ("HIHE +&"&' *-)%.&

Figure 1 - Implementation Phases of a Project
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A*[1%)8, 10*4&1*BI1)1,$-(-912+&!-(0=,12(*)!@(,,|A&Y/=)!=-()312+&)/=,&-1B*/111>1/2(C=, 1/!
0&2+*41@ (2+1)*1()2&/'&)2(*) M 1/)()3-1@(,, ! A&!(3)*/&49101)=1,1()2&/'&)2(*)!(-1)*2!

1, *@&49!1)418;>84(2()3!C1))*2IA&I>&/B*/084?117)!1)*2+&/10*4&IHC1, &412+&IE10&!
6*4&1912+&1=-8(@(,,!>,1$!12+&!/* &I*BI11>,1))&/I@+*IC1)1()2&/'&)&! 2*IC*//&C2!1!
-(2=12(*)12+12)(-1*CC=//()3?111. +&IE10&!6*4&! @ ,,| A& A(-C=--&41 ()1 1)*2+&/1>1>&/?!

0)&I*BI2+&10%-21(0>%/21)2!1->&C2-1*BI11-(0=, 12(*)|(-1+*@!(2!+1)4, & 1/(1A(, (252! +(-!
(-1@+$12+&!71)4*0)=0A&/!B=)C2(*)!H*/'7Da<HI9!()!2+(-IC1-&I!(-!=-&4!()!1-111A1-(-!
B*/12+(-I'L/(12(%)!()*=/16(C/*-*B2!G;C&mi-(0=,12(*)?!ID!-(0>,&!->/&14-+8&&2!1)1,$-(-!
2+1214*&-1V*21CH)-(4&/NLI(12(*)|(-1)*212+&11>>*>[(12&12%* |B*/12+(-12$>&*BI1) 1, $-(-?!!
+&1-2/&)32+1()12+&-812&/(1,101)13&08&)21082+*4-1@(,,|A&IAL-&AI*)12+&(/'1A(, (252!
+1)4,&!C+1)3&11)4!"1/(12(*)P

A*[12481-& B> 1BI2+(-1-(0=,12(%)912+&!=-&/IC1)14&B()&12+&1()>=2141211'1/(1A(,(2$?!1J)!
N3=/&UA&,*@912+&ID'&/13&!<1(,$!N-13&!+1-1A&&)IC+1/1C2&/(VEAHASI2+&1&: >8.C2&4
10*=)21*Bl=-13&1*&/111>1/2(C=,1/12(0&!B/10&?!1J)12+(-1&;10>,&9!1)!D<n!*Blo}(-12+&!
0*-21B/&M=8&)2!H#,=&ID()&IIA=212+&! *)3&/121(,1¥)12+&!/(3+2!/&=,2-1()11)*&/1, !
1'&/13&1*BIc?l1=)(2-1>&/141$9! @ (2+!11Q21)41/41<&' (12(*)1*B]_?1?11.+&1/&41+(-2*3/10!
AL/-1/&>/8&-&)212+&!1C2=1,1D<nK-12+121*CC=//&4!4=/()312+&1-(0=,12(*)?!.+(-1>1/2(C=, 1/!
[2)l@1-1-,(3+2,$! *@&/12+1)12+&148&-(3)&411'&/13&1121c?"1=)(2-1>&/141$9! @ (2+!1!
Q21)41/41<&'(12(*)*B!_2"P!!
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Figure 2 - Creating Variation for Average Daily Usage

A(3=1&) -+*@- 12+&! & MI(0&!"L/(LA(, (281 +&!"L/(LA(, (2$!-+* @) (-1*) & C=-2*0&/K-!
2$>(C1,18;>8&/(&)C&?I*/18:10>,&912+&/&)(-1-*0&IC+1)C&I2+&!*/4&/&AM012&/(1,'@(,,!
1//(&1&1/,$91A=21(212$>(C1, $I1//('&-1%)12+&1&;>&C28&4141 289! @+(C+!(-1U(41$-1()12+
&:;10>,&211.+&1,%)3121(,1/1)3()312412+&1/(3+21(-12+&1'1/(12(*)12+12!C1=-&-12+&10*-2!
+1"*C2UD) A&/ ()3IPI41$-1,12&C1)!1&1-(,$!C1=-&!-2*CNI*=2-1()12+(-]-$-2807!
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Figure 3 - Creating Variation for Lead Time

D)*2+&/12$>&MB/(1A(, (2$!(-1-+*@)!1()1N(3=/&] 91-&1-*)1,I'1/(1A(,(2$?F&/&9!0%)2+!
B('&!+1-12+&!+(3+&-214&01)49!p d1+(3+&/12+1)12+&!1'&/13&14&01)42116%)2+-1%)&11) 4!
2@8&,'&11/&1), $lq d*BI2+&11'&/138.?

Monthly Adjustment

&-/48
&+/48
&)/48
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&/148
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Figure 4 - Creating Seasonality

+&12$>(C1)=0A&/-11/818)28/8&41()12+&!->/8&14-+88&2!=)4&/12+&1])>=21<12111/&19!
A @)I)N(3=/&I PPNTL,=&-12+&1=-&/1&)28&/-11/&)()!3/&$S!1,,12+&!*2+&/1'1, =&-IH()! @+(28&!
A*&-111/&138)&I128AABI2+&!1->/8&14-+8&&2IA1-&4!=>*)1<<678IB*/0=,1-?I. +&!D<n!
)=0A&/!/&>/8-&)2-12+818;&C28&4!1'&/13&9!A=212+&11C2=1,!D<n!>&/B*/01)C&!(-!
38)&/128MABI2+&) 1/(12(%)141211=-&412*138)&/128&1" (3284 &!60XIHB()(0=0!
O/4&11X=1,(2$111)4#12C+IH2+&10()(0=0'A12C+WNGK)(0=0!*/4&/10=,2(>,& 111/&!
1,-¥18)28/841+8&/& 21 +&1*2+&/' /(1A &-11/&1=)(NR*&<6787?!h.| DAR=-2](-!=-&412*
C*0>&)-12&!B*/1+(3+!b&14!.(0&! T1/(1A(,(2$9! @+ (, &MWRIDAR=2p-1=-&4!1-11)!
*&/1,114R=-20&)2!B*/I'1/(LA(,(2$!()!D<n!1)4:*/1b& 1 AR(0&I*/1*=/1>=/>*-&912+&
DAR=-208)2!B1C2*/-11/&1-&212*17P1=), &--1*2+&/ @ (-&!)*2 &AM 12 +&-841219!
\¥)&-1B*/12+&A=BB&/!,&'&,-11/&IC1,C=,128471 +&I2+/&+* MB*/111YQ>(N&Z!()*/4&/-1(-!
1,-*14&B()&A4P!



Koh's
Consu ting

www.Kohls-Consulting.com |

ADU ASRLT LT Adjust  Var. Adjust
[ 16] 5] 0.5] 0.5]
MOQ Batch
| 1] 1]
Top Spike Trigger
Green 40 180
Yellow 80 140
Red Safety 20 60 30]
Base Red 40
Iterations 40

Figure 5 - Input Data into the Excel Simulation
Comparison of Three Methods

A*)11)1,$-(-11)41310&1>=/>*-&-9! 2+&IB*, *@ ()R+/&&!08&2+*4-1@(,,|AD=,128411)4!
C*0>1/8411212+&(/10%-21A1-(C!,&'&,?!

Material Requirements Planning - MRP

+&16781082+*41@(,,1/&,1$1%)12+&IB*/&C1-214801)411)41C/&12&!11)1*/4&/18' &/S!P!
()2&/'1,-?11.+&11C2=1,14&01)4!(-)*21C*)-(48/&49!1)41 1&B*/&! @(,,1+1'&!)*|(0>1C2!
N12+&1)=0A&/1*IM=1)2(2$!*BI*/4&/-13&)&/12&4?!

MRP
Definitions

On Hand
Figure 6 - Terms Used in this Simulation for MRP

Min/Max

F&/&IN*/A&/I(-ICI& 12841 @+&)&'&/12+&16()!,&'&, 1*BI()' &) 2*/$!(-1/&1C+&A49! P} 2!
*A&N(-1-(VEAI2MAI()312+&1()'&)2¥/$ES 12412+ &161;1, &' &, 2] (2+12+(-108&2+*4111Q1B&2S!
Q2*CNIHA&B()&41&1/,(&/1(-11,-1=-8&412¥IC*0>&)-12&!B*/11)I=>@1/4!'L/(12(*)!()!
4&01)42M

" *0p-#
J0"+12"3#

O#

Produce

VAR

1"#$%"8&#
Figure 7 - Terms used in this Simulation for Min/Max
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DDMRP

+&10&2+*41=-&41+&/&!(-114&B()&4!(Orlicky’s Material Requirements Planning! /4!
G4(2(*)!H821N!1)4!Q0(2+9!6 CEYE@9'!U ™" 2D'1(,1A,&!Q2*CN!(-10*)(2*/&49!1)4!
1)*2+&/"*/4&/!(-IC/&12&4! @ +&)!2+(-1-2*CN!L&'&,14/*>-1A&,*@!2+&! *>*BI\&,,*@'H.O\I?!
A&A&N-(V&!(-12+&) *>*BIE/&&)!H.OEI!, &--12+&!C=//&)2!D'1(, 1R CN?!b&'&,-!
+&/&IC1)!IC+1)3&!A1-&41%)!-&1-*)1,(2#12C+!-(V&-11)416()(0=0!0/4&/'X=1)2(2H!/&!
C*)-(4&/&4'\@+&)!-&22()312+&!,&'&,1- (W &-?!

J2K-1(0>%/21)212*1)*2&12+121%)&IB1C&21*BI<<678!(-12+&! LABICKZ 8A1-&41%)!
@1/)()3-91%/4&/!B/&M=8&)C$9!1&2GRC1)IA&ILIB, 13!-8)212*111>,1))&/IB*/12+& (!
1&-* =2(*)?1.+(-11)1,$-(-1C1)!1,-*1/&-=,21()!1)!11=2*012(C!,&'&,!C+1)3&!B*/|B=2=/&/!
A&C(-(*)-21.+(-1LA(, (28!(-))*2!C*)-(4&/&AN()12+(-11)1,$-(-?

+8&1-(0=,12(%)!(2-&,BI(-11!,*C1L)1,$-(-*BI*)&! @*/N!C&) 2&/H&/B*/01)C&()!
012C+()3!C=-2*08&/1*/4&/-1@ (2+1>1/2-1-(22()3K)+1)41()'&)2*/$? ?1181/2-1()C*0()3!
2%124(-1YQ+(>>()3#=BB&/Z!+1'&IA&&)*/4&/&AIB*/111>1/2(C=,1/110*=)211)4!1//('&!()! 1!
C&/21()!10*=)21*B!, & MY(0&?!1IBI0=,2(> &I @*INIC&)2&/-11/&!,()N&A 2FBERPEN 1=2-!

@(, A8B&)&/128A12+[*=3+*=212+&IC+L()IN+/I=/1>=/>*-&-Ql@&K, | 1--=0&12+1212+&/]
+(3+1-2*CNI*=2-1B*/1M)&I&11@(,, !, &1412%1+(3+&/1-2*CNI*=2-1B*/12+&1-$-2&0! 1-1 11 @+*,&?!!
A(11--=0>2()1@(,,|A&IC+1,,&)3&4!()!B=2=/&!1)1,$}(-?

Available Stock DDMRP
Definitions

Qualified Spikes

M\ “
On Hand

Figure 8 - Terms used in This Simulation for DDMRP

Produce

Available Stock Buffer Levels

Comparing Methods

Q()C&I2+&10&2+*4-11/&1()+&/I&)2,$!4(BB&/&)29IC+1/2-12+121@(,,|A&I=2(,(V&A!2* **NI 1212 @*!
C*00%)IB1C&2-512+&1)=0A&/1*BI>1/2-1M\41)411)412+&110*=)21*BI]J8IH*/ID'1(,1A,&!
Q2*CNI()12+&!<<678IC1-&IA&()31+8:4Q)12+&I0)IF1)4!, &'&,1I&1C+8&-' 1@ (2+!
=)0&214801)412+&)!11-2*CNI*=2IC*)4(2(*)!@(,,|A&IA&C, 1/&AP NN H/12+(-IC*0>1/(-*)912+&/
10*=)21*BIO)IF1)41()'&)2*/$!C1)!1,-+1/&B,&C2!=)0&214801)4?!1.+=-910)IF1)4!

()'&)2*/$IC1)13*! A&, *@VE&/*?N +&11--=0>2(*)1+&/&!(-12+128L>(2&12+&1-2*CNI*=2912+ &

48N @(,,)*2!A&IC1)C&,,&4?!!

A*)167811)416():61;910)IF1)411)411J811/&12/1CN&A?IA16():61;  10)IF1)4!#=BB&g!
2+812+/88&),&'&,-11/&1-+*@)Q1B&2$IQ2*CN!()10/1)3&9!6()!()! 7&49!1)412+&161;! &'&, (-]



Koh's
Consu ting

‘www.Kohls-Consulting.com !

E/&&)?!ID)1*/4&/1(-IC/&128&4! @+&R()'&)2*/$!3*&-IA&, *@!2+&12+>1*BI/&49!1)412+8&!
*148&/1-(V&)(-12+&) *>1*BIE/&&)IHB1;110()=-12+&!C=//&)2,$10)IF1)41()'&) 2*/$!,& &7

!"#$#%&'(&)*+,%$ ===0Onhand
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Figure 6 - MRP Inventory Levels for WIP & OnHand
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Figure 7 - DDMRP Inventory Levels for Available Stock & OnHand

A*[1<<B78912+&13/1>+! FN-I- (3+2,$10%/&IC*0>,(C12&47!.+&/&11/&12@*-2*CN!,&'&,-9!
D'1(,1A,&Q2*CN9!I1)4!0)IF1)4!-24TNG&-C/(A&AI>/& (*=- $?IDI-2*CNI*=21*CC=/-!
@+8&)12+&10)IF1)41-2*CNI4/*>-IA&, *@V&/*?1D'1(, 1A, & Q2*CNI(-1=-&412*1482&/0()&I2+&/
)&&AIB*11)1/48&/11)41(2-1-(V&?! +&IA=BB&/! & '&,-14&-CI(A&AI>I& (*=- $!1/&!1,-*-+*@)!
(012+&13/1>+?11.+&141/N&/&A12/(33&/ T 1=-&-11)!1, 1/012* A& (--=&4! @ (2+12+&!
(28)21*B1)*2(B$()312+&!1>,1))&/12%1&;>&4(2&11J)12+&1-(0=,12(*)912+(-1@1/)()3!(-(3)*/&4?!

D)1*/4&/1(-IC/&128 4 @+&)12+&!D'1(,1A,&!Q2*CNY/&1C+&-1.*>I*BI\&, *@!H.O\?!1.+&!
*/48&/1-(V&)(-).*>1*BIE/&&)IH.OEII0()=-12+&!C#&)2!D'1(,1A,&!IQ2*CN?!1.+&! (3+2!A,=&!
1/&1IH)*211>>1/8)21()12+(-IC+1/2114&0%)-2/12&-1@+&)12+&!D'1(, 1A, &IQ2*CN!(-! 1A*&!
2+&1.0E?!

Basic Simulation Analysis

6()(0=0ITL/(12(*) W12+&IB(/-21C*0>1/(-*)9!1,,12+/8&&108&2+*4- @&I&!/=)! @ (2+!
00)(01,"L/(12(*)21.+( -1(-12*14&2&/0()&!(B!2+&10&2+* 41 @*/N-1=)4&/1 11 YA&-2!C1-&Z!
-C&)1/(*MD14&01)4!-C+&4=,8+121'1/(&-1A$!2(0&B/10&! (-1=-&412*14&0*)-2/128&!
-&1-%)1,'1/(1A(, (252! +(-|(-|BH/&C1-2841()|A*2+1<<678!1)416782110)12+&!16():61;!
0&2+*491-&1-%)1,(2$"1/(12(*)! @(,,| A& THAGAI ASA*2+P+&IA=BB&/11)4!(2K-IQ1B&2$!
Q2*CN?11J)12+&!+(3+&/14801)412(0&B/108&910%/&1*/4&/-|@(,|A&I3&)&/128 421" &@&/!
*/48&1-1@(, | A&IC/&12841()),*@'4&01)41>&/(*4-?!

D!, 1/3&1%/4&/1->(N&®(,,*CC=/11212+&!>&IN*BI2+&!1-&1-%)1,I'L/(1A(,(2$?!.+(-1@ (,,|A&!
B*/8C1-2841()IA*2+167811)414&2&C2&4IA$!<<6787116():61;!1--=0&-1Q1B&2$!Q2*CN!
@(,,/C*&/12+&!1->(NE?!

+&ID<N!1'&/13&11)412+&), & MI(0&!1'&/13&!1/&101()21()&49!1)4!"L/(1A(,(2$1*CC=/-!
1/%=)412+&-&!)=0A&/-?!

T&ISIF(3+HTL/(12(*).+&!-&C*)AIC*0>1/(-*)!@(,,12&-2*BIBRC2( &) &--1*BI2+&12+/&&!
0&2+*4-1()11 +(3+$!'L/(1A(,(2$!&)'(/*)0&)2L !
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o +&11C2=1,1801)4! @(,,'AB(3+&/12+1)1&;>&C21&R+&ID<n@1-I"?U!1C2=1,!
'8/-=-124&101=)(2-12+12) @ 8LEF&C 284!

b&LAR(0&-/&!1,*H+(3+&/12+1)1&;>&C284'&/13()3!11+1,B11141$! *)3&/!
' &)-=-1@+12!@1-1&;>&CANAPIA1$-1-211141$-?!

e D!>1))&4MA&N->(N&@(,,*CC=/1*)I<1$! UgH/!IPIR*A-211+(-1(-111->(N&I2+12!
6781+1-1()1(2-1>,1))()3?116():61;!@(,,'/&,$!*)!Q1B&2$!Q2*CNI2*IC*0>&)-12&!B*/!
2+(-1->(N&9!1)41<<6781@(,,1()C,=4&12+(-1->(N&!(IX2{, 1A, & Q2*CNI&M=12(*)?

A(-1&-=,2-1()111>1/21=-13&!*'&/12+&!>[*R&C2&4! \&(@A&!2*I A&!0=C+!3/&12&+1)!
&;>&C2&47?!1.+&!1C2=1,!=)(2-1*'&/",&14!12(0&!&)4-1=>1A&()3!IP?q!'-?12+&!&;>&C2&4!_U?!!D-!
11/&-=,28+13&!*'&/!,&1AR(0&(-!_d!3/&12&/'12+1)!&;>&C2T{?! !l

+&-&1()>=21"1/(1A,&-1@&I&I*A21()&4!AS$! ()C/&0&)2()3ID<n!1)4b&BD&E!=)2(,!1,,!
2+/8&810&2+*4-1C/&12841-+*/213&-1B*/112!,&1-21B*=/1*=21*BI2+&12&) | (2&M.2(*)-?!
C*I&C2(")- | @&/&!0148148&->(2&!@1/)()3108&--13&-IA&()3! (-2 +(-11)1,$-(-9!
A*2+167811)416():61:138)&/12&!@1/)()3-!@+&)!Q1B&2$IQ2+CN!(-1>&)&2/128&4!!
<<678!(--=&-11)!1,1/0!@+&)!2+&!0)IF1)4!, &'&,HO)IF1)4178411(-1>&)&2/12&47!

&)!/=)-1@&/I&I014&9!@ (2+!1,,12+/8&10&2+*4-1B1C()312+&!-10&!"1/(1A,&!()!&1C+!/=)?

Minor Variation

J2+I00*1'L/(12(  *)*CC=//()3!1/*=)412+&1&;>&C28&41D<n!1)4! &YH(0&912+8&!
B*, *@()3!C+1/2-11/&13&)&/1284?1Q&1-*)1,(2$!1)412+&!1->(N&!&; (-2 ()1 2+(-I-C&) 1/(*?!

a*28&12+1211,,12+/&&10&2+*4-| @SIN-+*/213&-1*CC=/911)41()'&) 2*/(&-11/&! @ (2+()!
&;>&C2841,&'&,-?11 +&I&I1I&I-*0&HI' 12(*)-12+1211/&! @*/2+@+(,&?1N.+&!1-&1-*)1,(2$!
1)412+8&1¥/48&/1->(N&IA(4IC1=-&12+&16():61;1082+*412*1>8)&2/12&12+&1-1B&2$!-2*CN?!!
678K-1]J8!1)410) W1)4!1,0%-21012C+&-91()4(C12()312+1210*-21*BI2+&1-2*CNI(-1()12+&!
O) W1)4!A=BB&/?!<<678K-ID'1(,1A,&Q2*CW2QEL-*)1,(2$'B1(/,$! @&,,9!(2K-IC,&1/!
2+121%/4&/-1A1-8&41%)ID'1(,1A,&!IQ2*CN!1/&!,1/3&!1-12(0&!+&14-12* @ 1/412+&!>&1N!-&1-*)!
H/&4=C()312+&1)=0A&/*BI>*28&)2(1,1C+1)3&* &/-111)411/&!-01,,&/11)410%/&IB/&M=8&)2!
121)%) W&1IN!I2(0&?!
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Figure 13- MRP Performance with Minor Variation!

80

DDMRP Buffer Performance

1234567 8 91011121314151617 181920212223 242526 27 28 2930 3132 33 34 3536 37 38 39 40

80

[ Green
Yellow

B Red

B Red Trigger

===Available

Stock
==QOnhand

Figure 9 - DDRMP Buffer Performance with Minor Variation
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High Variation Comparison

A&I>/&(*=-1C*0>1/(-*)131'&1=-11)(4&1*BI+*@12+&!2+/8&I0&2+*4-| @*/N?!1]&!1,-*!
4&-CI(A&A2+&1+(3+!'1/(12(*)!1-C&) /(1 @+&/&!D<n 1) AID@IB&! 1/&1+(3+&/11)4!
0*/&I"L/(1A,&12+1)1&;>&C284?!ID-IA&B*/&9! @&& &S+ 2&0-1/=)!@ (2+*=2!
()28/'8)2(*)1241=)4&/-21)412+&1>&/B*/01)C&I*BI2+&I&1C+10&24*47?

A&IB(/-211/&11(-10)'&) 2* /@ +(C+081-=/&-12+&!10%=)21*BI-2*CNI() 1 2+&!-$-2&0!*&/!
2+&12(0&B/10&!11)1,$VE&4?111J214*&-1)*2121N&!()2*11CC*=)21-+*/2138-?1IF&/&912+&16 78!
-$-28011>>81/-12X1A&!-(3)(B(C1)2,$!A&22&/12+1)12+&!*2+&/12 @*10&2+*4-?11 J2K-1(0>*/21)2!
2+1)*2&12+1212+&!110%=)21*BI()'&) 2*/$! @ 1-1-2(,,13*()3!14* @) 1-12+&! (28/12(*)-1&) 4&4?!!
+(-1+1-1(0>,(C12(*)-1B*/IC1-+!B,*@!1)412+&IC*-21*BI()' &) 2583 *0>1) (&-12+12!B()4!
2+80-&'&-1()!BO1)C(L,12/*=A,&IC1)!=-&I2+(-12$>&!*B!(0>1C2!2*IB/&&!=>IC1-+11)4!
184=C&IC*-2-11212+&!/(-NI*Bl-+*/213&-?!1. +&!/&1-*)-1C1) A&/ RS2(E(ZA@+12!6 78!

2% A=-12*14*P

6():61;1+1-1- (3+2,$!+(3+&/1()'&)2*/$!>&/B*/01)C&I!+* 4()3!1A*=2IPd! &--1012&/(L,!
() [(2K-10)IF1)41#=BB&H1)I<<B78I+&/12+(-1+(3+!'1/(12(*)!-C&)1/(*?11.+&IC1-+B,*@!
1)41C*-21(0>1C2!@(,,|A&IAL-&41%)12+&1(0>1C21*Bl+* 4() 311 144(2(*) 1, 1#1/2-?

F* @& &/91B*/10%-21C*0>1)(&-12+&I*AR&C2('&!(-12*1>/*(4&12+&IC=-2*0&/\@(2+'1,,12+&!
>1/2-12+8$8 &A1 2*1088212+&(///&M=(/&08&)2-?11&IC1)!=-&12+&1)&; 2! C+1/2!HYBE/&!
2+1=)48/-21)412+8),&'&, *BI()' &) 2*/$V &M=(/&412*1&)-=/&I)*1-2*CNI*=2-1*CC=/?!l +&!
6():61;!,&'&,|R=0>-12*1""1>1/2-91@+(,&12+&!<<678!10%=)2](-12+&!-10&!1-12*21,!
()'&)2*/$1+&,4?211678IR=0>-1=>11-1@&,,9'A=2!(-1-2(,, | 1A*=2IPdIA&22&/12+1)I<<678?11J2!(-!
(0>*/21)212*1)*2&12+121()12+(-1&;10>,&912+&1]J8IC*&/13&! @1-12/&)4()3!=>@ 1/4!1-!
-&/'(C&-1,&'&,-1C*)2()=8&412*148&3/14&8?11D2!-*0&!>*()2!()!2+&!B=2=/&9!]J8!C*'&/13&!B*/!
678!@%*=,414&3/14&!>1-21<<678@ (2+*=21-*0&!-*/21*BI()2&/'&)2(*)P

Q&/'(C&ID&'&,-11/8&12+81)&;210&2/(CIC*)-(4&/&AHN A=IBN +(-(-12+&1>&/C&)213&!*B!
2(0&111-+*/213&1*CC=/-91@ (2+*=21C*)-(4&/()312+&12*21 1-(V&I*B12+&!-+*/213& 1 IF&/&!
-&/'(C&!,&'&,-11/&!1-(3)(B(C1)2,$!+(3+&/1()12+&!<<B082+*411-IC*0>1/&412*12+ &
*2+&/12@*9112Icod!1-1C*0>1/&412*Ic"dIB*/16():61;11)4!qld!B*/1678?2!1OBIC*=/-&9!
2+(-1(-12+&!1)1,$-(-1B*/1%) &Y @*/N-212(*)2Z!D44()3IPI@*/N-212(*)-1()!-&/(&-10=,2(> &-!
2+&1(0>1C2*BI2+&1-+%/213&-1H2+&14&B()(2(*) *BI1I@*/N-2 12t 1D4E$! 1/&!
C*))&C2841C1)IA&4(BB&/&)2!B*/1&1C+0&2+*41211. +&IC+1)3&!1()!Q&/ (C&!D& &, ¥ &/IP!
@*IN-212(*)-(-1-(3)(B(C1)2!1)4)*2!,(0&1/?!Q&/ (C&ID& &, | @ (2+!<<67814/*>-12*Ic dQ!
A=212+&1(0>1C21*B!6():61;11)41678!(-10=C+ @*/-&?!<&->(2&!2+(-9!(2K-IC,& 1A@*$'b
14*C12&-1@*=,41>=-+IB*/16():61;*&/1678! 512+&/&!(-111'd!(0>/*&0&)2!()!
Q&/'(C&ID&'&,-2116781>,1))&/-1C*= 41)*211, *@12+8&1-$-2&0121/=)12%12+(-1-&/'(C&!,&'&,!
512+&$!@*=, 41A&IB*/C&A12%1()28/'&)&IA$!01)=1,,$!C/&12() 310/ &!*/8&T-+1)3()312+&!
*/4&/1B/EM=&)CHL)41&;>&4(2()3/1-(3)(B(C1)2,$!1)41()2&)2(*)1,,$!A=0>()3!=>1B&2$!
-2*CN!,&'& 12*1>/8'&)212+&C+/*)(C!1)41B/&M=&)2!-+*/21B&-?
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Figure 10 & 17 - Inventory & Inventory Shortage Comparison
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Figure 11 - Service Levels and Lost Parts

A1, $9!B/*011IC=-2*08&/:-=>> (&/1>&/->&C2('&9! @&!+1'&12*IC*)-(4&/12+&110*=)21*B!
Yb*-2181/2-Z12+&10&2+*41+1-138)8&/12&4 &K, |4&B()&D*-2181/2-11-1 *-21-1,&-12+12!
@*=,41*CC=/IB/*0!11-2*CNI*=22110=/11--=0>2(*)1+&/BH12!C=-2*0&/!@*=,4!B=,B(,,!
2+8&1-+*/213&IB/*011)*2+&/1-=>> (&/211IBI2+(-)=0A&/\(-1-(3)(B(C1)29!(2!@(,,!+1'& A*2+!1!
)&312('&!(0>1C21%)I>H#B(21A(,(2$11)412+&11A(,(2$12*101()21()!1)4:*/11CM=(/&)) 8@
A=-()&-1B/*012+(-1C=-2*0&/?!D31()9!<<678!+1-12+&IA&-2ISRIBC&I!, *-()31*), $!I!
>1/2-2116():61;!@*=,41C1=-&IpP! *-21>1/2-91@+(,&!678!@*=,4! *-&IU p!>1/2-1H"(3=/&!

"o 1?20

JBI@&!I21N&I2+&!'(&@*BI2+&!>,1))&/9@&!@*=, 41 (N&I11082+*411)4111-$-2&012X1 @ 1/)!=-!
@+8&)12+&1-C&)1/(*11-14&-C/(A&A!()12+(-1-&C2(*)|(-*CC=H{)3912!()2&/'&)2(*)!C1)!
*CC=/12510*4(B$!()>=21412191C/&12&11101)=1, 1*/4&/11)4:*/1&;>&4(2&1) ¥/4&/ 21N *O!

2+8&1> 1))&/K-1>&/->&C2('&9!(2!@*=,4!A&I(0>*/21)212+1212+&1-$-2&0!+1)4, &1 2+(-1+(3+!
"1/(12()-(2=12(")!@ (2+*=21()2&/'&)2(*)?11]1/)()3 - -+*=,41A&I()B&M=&)2!1)41+1'&!1!
-01,,(0>1C21%)12+&!C=-2*0&/?\IB!@&IC*0>1/&12+&!2+/8&108&2+*4-O @&!-&&I2+1212+&!
<<B78!-$-2&01%),$!(--=&4!I?P!@1/)()3-1*)!1'&/13&!HN(3=/&!" cI?11.+&!1'&/138&!
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>/&4(C2&4(0>1C2&M@1-1,&--12+1)1"1>1/22116():61:/(—-=8-10!@1/)()3-1*'&/1 2+(-!
2(0&BLO&Y!@(2+1&1C+H @1/)()31+1'()3!12+&!1>*2&)2(1,!(0>1C2!*Bl0!>1/2-211678!(-1131()!
@*/-&IBI*012+&1>,1))&/1>&/->&C2('&9(--=()3U1@1/)()3-9'&1CH @*/2+!" 1>1/2-?11 +&!
67818&;>&4(2*/1@*=,41A&!1,0%-21()!11C*)-21)21*BIC+1*-91/&1C2()312*IC*)-21)2!
@1/)()3-11)41C/&12()3!, 1/3&1*/4&/-125IC* &/12+(-1+(3+"L/(12(*)1-(2=12(*)!
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Figure 12 - Warnings and Part Loss per Warning

Conclusions about the Three Methods from this Simulation

"2 GLC+*BI2+&I0&2+*4IC1)I@*IN!@(2+!10()(01,"1/(12(*)!()14&01) 41 1 )ALAN
2(0&7M!

U? 6781(-I'&/$!-&)-(2('&!12*14801)411)4!, &1412(0&!" 1/(12(*) 1. +(-I(-'1IN)*@)!
1)41>&/'1-(&I&BB&C2IC1,,&41Y a&/*=-)&--?Z!17=))()316 781+ &/12(0&!/&M=(/&4!
11-(3)(B(C1)2!10%=)21*B!()2&/'&)2(*)!12*12/$11)4101()21 () +(3+Q&/ (C&!D&'&,-?

2 6(:6L(-11I'(1A ,&I0&2+*41(BI->(N&-14*)*21*CC=/IB/&M=&)2,$9!1)4!(B!0()(01,!
&;>&4(2()31+1-12414%)&IA&C1=-&*BI'1/(12(*)211J2)(-111>/&B&//&AI0&2+*41+' &1
678!B*/10*-210&2/(C-11--=0()3!12+&!-=>> (&/!C1)!14&, ('&/!()12(0&! @ (2+!2+&/!
B/&M=8&)21*/4&/-211J)!,1/3&/1&)'(/*)0&)2-91+* @& (-(A(,(2$!A&C*0&-10*/&!
,(0(2&4P

17 <<B78I(-111-=>&/(*/1-* =2(*)I)1L1+(3+!"L/(1A(,(2$!&8)'(/*)0&)29!&->&C(1,,$!
2+*- &1 @+&/&1A4801)411)4!, &1412(0&-11/&1+(3+&/12+1)1&: >&4(2&A421]+(,&!/*A=-29)!
~+%/213&-1C1)1-2(,,*CC=/1(B!@1/)()3-11/&!(3)*/&4?! . +&I-$-2&0/ & MIQLEC +!
&--11228)2(*)12+1)1*2+&/1082+*4-91A=2101$10*/&12(0&!2*1-&21=>12+1)!1!
6():61;10&2+*47! |

Alignment with Experience

J+(,&!(2!C1)IA&I41)3&/*=-12+1-21/21*BB!1)!&;>&/(08)2! @ (2+!1!>/&C*)C&('&4! (&@>*() 29!
(21(-14(BB(C=,2!B*/11)$%)&! @ (2+1&;2&)-('&!&:>&HUQND>/*'()31*>&/12(*)-!
>&/B*/01)C&I)*212%1-&&12+8&114'1)213&-11)414(-14'1)213&-1*BI&1C+*)&I*BI2+&-&!
0&2+*4-?11.+&1/&-=,2-1B/*0!1678!1,(3)! @&,,! @ (2+!0$!&;>&/(&)C&I!1)41)1-&&!1!,1/3&!
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)=0A&/I*BI&;>&4(2*/-91> 1))&/-911)4!>/*4=C2(*)101)13808)2!()'*,'&41()12*= C+()3!
2+8&1-$-28012%12/$11)41(0>/*&!>&/B*/01) C&?16*-211/&1-18)4!=>1=-()311)*2+&/!
0&2+*412+12121N&-141211B/*01678!1)41=-&-1(212*101N&I4&C (-(*)-?!1.+&!0*-21C*00*)!
1/&1G;CaN->/8&14-+&8&2-11)4DCCEAHA121A1-&-?1J1+1'&!1,-*1&:>&/(&) C&AC*0>1)(&-!
@+*1+1'&13%)&IB/*011101)=1,!6():61;!-$-2&012*16781()1*/4&/12*1/&4=C&!
+&14C*=)211)41C=21C*-2-?11 +&$IM=(CN,$!-&&!1!-(3)(B(C1)2!4/*>1()!>&/B*/01)C&9!&)4()3!
=>1@(2+11!,1/3&110*=)21*B!()'&) 2*/$!B*/1012&/(1,12+121(-1)*21()14&01)49!1) 4!
+%[213&-*BI>1/2-12+1211/&!1()14&01)1B*#/1>&/B*/01)C&! @ (2+!678!(-*B2&)!A, 1084
=>¥)111Y>**/IB*/&C1-22Z! +(-1/&-=,2-1()1-(3)(B(C1)2!()C/&1-&!()!&BB*/2!1)4IC*-2-IB*C=-&4!
$1(0>/*()312+&IB*/&C1-2211.+(-IC*-21C1)1&) 41=>IA&() 31+ (3+&/12+1)12+&!>/*R&C2&41C*-2!
-1'03-2118()1,,$912+&1&//*/-1()| B*/&T-21+1'&I 1Y @+(>!-1@Z!&BB&C29!C1=-()3l-=>>, (&/-!
B1/2+&/14*@)I2+&)-=>> $IC+1()12*14&1,|@(2+!-=448)1&;>&4(2()39!1)412+&)!1!,1/3&!
&;C&--1*B1()'&)2*/$N

+8&1-2/&)32+1*BI678I(-1(2-'(-(A(,(2$!12+/*=3+12+&1-$-2&8PIIC1,C=,12(*) *Bl4&>&)4&)2!
4&01)4 210/4&/-1C1)I=1, $!A&IB*=)41()!1!>1/2(C=,1/11/&191*/1()11148>1/20&) 2! A&B*/&!
*/11B2&/12+&IA=(,41>/*C&--2IIF1'()311!-$-2&0! @ (4&!"(-(A(,(2$'1)4!12+&!1A(, (2$!2*M=(CN, $!
B()4!*/4&/-1(-1A&)&B(C(1,12*101)13&08&)29!&'&)!@(2+!1,,*BI2+&!*2+&/1C*)B=-(*)!C1=-&4!
A$!6787!

6():61;1-$ -2&0-1>&/B*/01-(3)(B(C1)2,$!A&22&/12+1)!678911)4!1/&1*B2&,)!=-&4!B*/
I&C&('()3?11.+&16781-$-280101$138)8/128!2+&!*/48&/-91A=212+&16():61;|A=BB&/-*B2&)!
A(C2128-1@+82+&/12+&I*/A&/1@(,,)&)H=>1()111-21CNI*/IA&I-&)21*=212%12+ &1-=>> (&/?]
6():61;!(-1*B2&)!=-&4!( )1 T&)4*/161)13&411)'&)2*/(&-?!1.+&IB*/&C1-2101$!A&!=-&412*]
-(3)1,12412+&1-=>> (&/12*1>/*4=C&!>1/2-91A=212+&!)=0A&/!+&, 41212+&!> 1)2)(-!
4&28&10()&AIA$!6():61;2116():61;1(-1*B2&)1=-841()101)$!,&1)1*>&/12(*)-9IA=212+&$!
*B2&)/&M=(/&! *C1,101)=1,10%)(2*/()3!1}41*/4&/()3?!1

J21-++= AIA&)*28412+1210*%-21C*0>1)(&-1+1'&12+&!>1/14(3012+12!+(3+1&BB(C(&)C$!0=-2!
A&I0L()21()&AN(0>/4&41 2+/+=3+*=212+&!> 1PIBI2+(-|(-12+&!C1-&9!>/*4=C2(*)!*B!
>1/2-12+1211/&1)*21()14&01)41@(,,!C*)2()=&/&31/4,&--1*BI 11, ICNI*BI*/J&ILLY! 2+&!
>[*4=C2(*)1*B1=))&&48&4!>1/2-1@ (2+11!1B1*/1A,&121/3&2!1, *C12(*)!@(,,*B2&) ! A&!/=)!
A&B*/&!>1/2-12+1211/&1()14801)4IA&C1=-&*BI2+&!>*-(2('&!(0>1C2!*)|&BH(C(&)C$?!!

6(44,&101)13808)2!(-/&@1/4&AB*IN&&>()312+&(/1 1/&1-1*B1/&->*)-(A(, (2$1+(3+,$!
&BB(8)27!.+&/&!11/&1)*1-(0(,1/10&1-=/&-1B*/1()'&)2*/$9!-*IC/&12()3!()' &) 2*/$!1) 4!
>=-+()31(21%)12+12+&1)&;214&>1/20&)2!1, *@-101)13&/-12*101()21()1 2+ &(/1+(3+!
&BB(C(&)C$!0&1-=/&-?1.$()3!1=>IC1-+11)4!()C/&1-()31012&/(1,1+1)4,()3!C*-2-11/&!)*21%)!
2+&(/1-C*/&C1HD1-*12+&$1-&&!,(22,81/81-%)12%1/=)12+&(/11/&1-11)$!4(BBE&I&)2,$7?

D,,*BI2+&1-$-2&0-12+12128&.,,1>/*4=C2(*)12*1-2*>101N()3!>1/2-1@(,,|B1(,!=),&-12+&-&!
0&1-=/&-11/&IC+1)38411)412+&!>1/14(30!(-1-+(B28&4?!1.+(-(-1A(33&-21>1/14(30!-+(B2!()!
b&1)!1)4!.0k! SI0IN&I*) ,$!@+12!(-/&M=(/&49!1)412+&)1-2%>?11 +(-1(-111AL-(C!
J&M=(/&08&)21B*/16():61;91>=, 1-$-2&0-911)41<<6781082+*4-2!1

<<678!(0>,8&08&)212(*)-12+121J1+1'&IA&&)!>1/21*BI+1'&1(0>/* &4 \H(0&!
>&/B*/01)C&IA$!-(3)(B(C1)2110*=)291*B2&)!14*=A, ()310)!.(0&!8&/B*/01)C&! ((1*2!
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(0>,808)212(*)1()11-1,(22,&11-1110%)2+213)'&) 2*/$!, &' &, 14 >11-1 @&, , 2#=212+(-!
0&2+*41B1C&-12+&!-10&!>1/14(30!-+(B2-12+121*B2&)IC*0&! @ (2+!6():6 1;14=&12*12+&!
4(/&C2('&I2*IC&1-&!>[*4=C2(*)|A&C1=-&*BI 1!, ICNI*BI*/4&/-2110>&/12%/-11)41>/*4=C2(*)!
01)13&08&)21*B2&)IYN)*@!A&22&/Z11)4IN&&>1=>15>/+4=C2(*)*BI>1/2-11)411*(41-&2=>-9!
C/&12()3!,1/3&1()'&)2*/(&-11)41B(,,()3!AL-N&2-?

Q>88&4!(-12+&1)&:2!, 1/3&1*A-21C,&914=&12*1IC*)4(2(*)!C1,,&4!Y01)13&08&)2!C+=/)?Z!
+(,&1%)&!&;&C=2('&01$!-2/%)3,$1-=>>*/2111>1/2(C=, ID&2+*4* *3$912+&1)&;2!
&;&C=2('&101$!)*21-+1/&12+&!-10&!>1/14(309!1)414(/&C212+&!*/31)(V12(*)12*IC+1)3&/!
2+10&2+*4-12+121B(212+&(/!>1/14(30?18/*4=C2(*)|01) 138&08&)21*)|2+&IB, **/1*B2&)13('&-!
[(22,811228)2(*)12*12+&1C+1)3&!()!0&2+*4-91/&,$()31*)12+& (/G : B A-+R & 212!
48&,(&/12+8&A&-(/8&4/&-=,2-?11]+&)101)13&08&)2!C+=/)-1131()9! (2!+1-1'1,(4128412+&(/!
>&IC&>2(*)12+1212+&$IYN)*@!A&I22&/7Z

Q()C&!01)13808&)21C+=/)128)4-1241+1>>&) 1A*=21&'&/$12 @*1$&1/-9!(0>,&08) 2&/-1*B!
61::6()1*/1<<678!@(,,1+1'&!12+12110*=)21*BI2(0&! 2*I-&,,11)41(0>,808&)2!1!
-=CC&--B=,IC+1)3RFI2+&1>%()212+1212+&!)&@!082+*4)(-12+&1 1 CCE&>28&A0&2+*4* *3$112!
1,1,&'&,-?1.+(-1)C,=4&-1C+1)3()3!12+&!081-=/&-1=-&412¥1&'1 =12&!>/*4=C2(*)!3/*=>-?I
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