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1. SIS s, @idExcel TE, JEaMHRERHIEIE. i s Hid i

1) W0A] B ExcellS 36 T B0 F g Ha
2] H 1. {8 Mean Error, MAD, RMSE, MAPEYE i & Tl 2 s Hbs e, ARBECATR R Mo o i v B I0 miloS o 1 . TR S
T A B NP S R SR = R, AT D A AU

2) EOQ ITHEMENFREREFTHEZ MFEEREHE
FAHEHMW: TR A REoQR HATE T 5T HAH BRI AR T AN B A 3 ﬁﬂoa MOQ, Fixed Lot-size BRAL N F RIGITFIELLE T,
R MIT 5= (Optimal Q5. EARIEA R 3ERR KL (demand fulfilment), 18 75 JF 5 1T A SR I AAS o

3) BANELS LN B R

A EM: EMAEZAMENE (Dual-sourcing or Multi-sourcing) f5HL T, WfEFRMAENR? 1HHE FE SR T RAMEZRZER; @3,
IR FT A SCBER A THH A 2 : total landed cost (TLC- L5 il i AS), procurement cost CEIEA) | transportation cost GafiiiliAs)
inventory holding cost (FEAFAS) ; AR | L FEAZ PS5 Hith 5773 base stock (GEEFEAR) |, cycle stock (JHMAEAF) |, safety stock (%24
FEAT) , pipeline stock (418 FEAF B P 55 AT ) o

4) BHIFFBEE (SR ER) MEEEXA, ZEEFEMMERATE

FJHW: BEHBAERZE (Direct ship vs. Cross docking) & X X l; BUAE B E RN EEH, TR B TSk r=mER LN g, &%= m#b
ﬂ%gg%%ﬁﬁﬁﬁBiﬁﬁﬁﬁ"]ﬁ?ﬁ%%o R SRR A, 0 L A ) e A R SRR AS , R B, DT R B A =B R 2R
P A

5) APHIES, K EEARAEA R AR B R A X
FIHW: fEAEFHIEF, FrH— E’Jifﬁw%ﬁﬂ% mﬂﬂ’]ﬁ#mﬁz ARGy FNE L EE R PR AR b, EERFAEAR
AP BB RGE RS B R, BT AT B B A AT P BUERFRE A AT U — B BURF AT
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Jenny He, SXEmMMNKFZEPrMERGEHL; KEAEIE
BElEIEEEZMRETY; ASEEE (&) IAE;
APICS-CSCPIAIE; BREIET FPESAS. SQLER#24r
TAIE,
PEIOREFREBIN-REEXERBENEEEZLR., 7
Hi, TEREMESREAVIBEEIN=REAEIE, ?2013&
BREE, AXECIYNEERENETIER PN
Sz (Apple). T (Facebook). FE@E(Razer)TEE%ﬁJﬁ&T:IﬁE
HYHEEET{E, ARSKENE. IHODMEIETMME.
linkedin.com/in/jennyheusc HmBHEIEEE Rkt 3R YRR, £
EIE. N, REKCHEERYAEE. TK: #HiF-RERR
HYHEEIE., fNEEENOT. LRELR . EFRFIER.
XMW, ITREE, RN, ZEE. ZRENERR
EEEIELK,
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Fean 904074 =AVERAGE[BZBZ8
Std.w Population 204763 =STODEV . P[BZ:B23)
Std.w Sample 208683 =STODEW . S[BZ:B23)

Yariance Population 419278 =VWaAR.P[B2:B28)
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Percentage of
cases in 8 portions
of the curve

Standard Deviations

Cumulative
Percentages

Percentiles

Z scores

T scores
Standard Nine
(Stanines)

Percentage
in Stanine

Normal,
Bell-shaped Curve

2.14% 13.59%| 34.13% | 34.13% [|13.59%
-40 -30 -20 -1o 0 +10 +20 +3a +40
I I | I | | I
0.1% 2.3% 15.9% 50% 84.1% 97.7% 99.9%
i T i T T f T 1 i 1 1 f 1 ] i
1 5 10 20 30 40 50 60 70 80 90 95 99
-4.0 3'_0 -2'_D -1I_0 EIJ +1i0 +2'_o +3I_D +4.0
f f } } t t :
20 30 40 50 60 70 80
1 2 3 4 5 6 7 8 9
4% 7% | 12% [ 17% | 20% | 17% | 12% | 7% 4%
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xcel 2: BUFRAOFK M7= M B AT MR A . SRITINR, HRbzHe%
M, Pl D FRET 6 ILRRE AT AT LR RS

' SCOM,

||

A B C D E A B C . D . E
1 | Demand | Pro | Mean | Variance | Std. v | 1 | Demand Pro Mean Variance Std. v
2 0 0.05 0 1.13288 2 0 0.05 0 1.13288
3 1 0.1 0.1 1.41376 3 1 0.1 0.1 1.41376
4| 2 0.1 0.2 0.76176 4 2 0.1 0.2 0.76176
5 3 0.15 0.45 0.46464 5 3 0.15 0.45 0.46464
6 4 0.05 0.2 0.02888 b 4 0.05 0.2 0.02888
7 5 0.1 0.5 0.00576 7 5 0.1 0.5 0.00576
N 0.05 0.3 0.07688 8 6 0.05 | 0.3 0.07688
9 7 0.3 2.1 1.50528 3| 7 0.3 2.1 1.50528
10| 8 0.02 0.16 0.209952 10, 8 0.02 0.16 0.209952
M| 9 0.05 0.45 0.89888 1m, 9 0.05 0.45 0.89888
12| 10 0.03 0.3 0.823728 12, 10 0.03 0.3 0.823728
13 4.76 7.3224 2.7060 13 4.76 7.3224 2.7060
14 =SUM(C2:C12) =SUM(D2:D12)  =SQRT(D13) 14 =SUM(C2:C12) =SUM(D2:D12)  =5QRT(D13)
Explanation

1. E (X) = 1M —|— $2p22+. - —|—.’E10p102= 476 = p‘, ) )

2V(X)=E(X —p)*)= (21 — p)’p1 + (2 — p)’pat+-.. +(z10 — p)°pro = 7.3224 = o

3. The standard deviation of the discrete distribution is the square root of the variance. o = \/V (X) = 2.7060

4.

P(X<6)=P(0)+P(1)+P(2)+...+P(6) =0.05+ 0.1 +0.1 +0.15+ 0.05 + 0.1 + 0.05 = 0.6

5.

P(X>3)=1-P(X<3)=1—(P(0)+P(1)+P(2)+P(3))=1—(0.05+0.14+0.1+0.015) =0.6
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Scon, i IR A7 i
[ R

F 0 AT Base stock is the order up to point for an inventory policy.
Base stock = demand of mu*(r+L) + z*sigma * sqgrt (r+L)

N\
N

‘4= FE AT Safety stock usually refers to the expected inventory on hand when a replenishment order is received. It is
how much extra inventory we have on hand on average so as to provide some high level of service.
Safety stock = z*sigma™ sqrt (r+L)

JE B EEAF Cycle stock is the amount of inventory that is planned to be used during a given period. The period is often
defined as the time between orders (for raw materials), or the time between production cycles (for work in process
and finished goods) Cycle stock= demand of mu*r/2

Y 1E FE A7 5L 3% FEAF Pipeline stock also is called pipeline inventory or transit stock, refers to the units which are in
transit between locations. Pipeline stock = demand of mu*L

H L 1] & Reorder point is the level of inventory which triggers an action to replenish that particular inventory stock.
Reorder point = demand of mu*L + z*sigma*sqrt (L)

TilTT PEAF Expected Inventory is the sum of Cycle stock + Safety stock. E(1)= Q/2+ z* sigma *sqrt (L)

We help you create the future. BRATBVE AR 11
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B LB AR

e, JANVEINEAT EAA S, FEAATHEI .

1) 240 ZE1F Base stock = demand of mu*(r+L) + z*sigma * sqrt (r+L)
2) A BHZEAF Cycle stock= demand of mu*r/2

3) L4 EEAT Safety stock = z*sigma* sqrt (r+L)

4) TE9E FEAF B P 5 FEAF Pipeline stock = demand of mu*L

5) E 2 7] &= Reorder point = demand of mu*L + z*sigma*sqrt (L) BHAMEIA
5) it FEAF E(1)= Q/2+ z* sigma *sqrt (L) i =mean =mu

o = sigma = std.v
PR L
Demand of Mu(p): 7E—MA 8] Bt B 1) 75 =K ~F31E
Demand of Sigma(o): £ — ™I 8] B B 1) 75 SR b 1 22
ro E A7 BRI s 1] (— M RO
L: b J A (RLFEAR R W A0 25 &5 8 B+ A2 7 i B+ 32 %0 JH )
Z-value: XFRREEIME . XN E M IRA T ML 2 P IR AR SS /K AR
Eb 4, CSL (Customer Service Level) = 98%, z value = 2.053748911 = 2.05

We help you create the future. BATBIE BRI ! 12
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A B C
Service Level 0.98
2 z-Value=|=NORM.S.INV(|

U04A] FH Excelit & | R

1 |Service Level | 0.981
z-Value (Excel 3) 2| rValue-|-NORM.SINV(®1]
38 NORM.S.INV(probability)
4
A | B .

1 |Service Level 0.98
2 z-\Value= 2.053749
3

he future. RATBHERIAR! 13
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NN A B z-Value”?
B JEi 28 7 T ZEAF s T o

Hh&Ez-value ;E Service LEVE|

7
NI == 8 z-Value= 1.78]
ﬁl:l /fﬂ ~ Exce | —["I_‘ ﬁ“ 9 |Service Levels =NDRM.S.E}I5T(BS,
10 NORM.5.DIST(z, cumulative)
CS I_ ( Exce | 3 ) 11 8| TRUE - cumulative distribution function

12 %3] FALSE - probability density function

7 HhE&z-Value 3K Service Level
8 z-Value= 1.78
9 Service Level= 0.962462

he future. RATBHERIAR! 14
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Excel 4: HHE—FK ATEHEN—FKPE] it KERIIE . ArBRA 28 ES, FHDH MR (r=2),
BT BT R S HES M H TR R EANCHELSNH, Anlsia T35 EANIT R, ik, &AH3)
DR N1t e, 2300k E. WPFETL] BIREATEEE, shAP0) e rH: A TFSHER
RN140N,  BtETT N8N, FEAF AT i [1710%.

1. KRBT W5 & (Average Q) ?

2. RZFELFE(SS)?

3. RAE PREIRBRZ ATS 6t L& ?

4, MR AFEDT 10T, A/ NIEREAF(B) Mgz /b?

5. WR AR YR 74 R EMEH(z=1.7), BiePbT5%HE e LR XFERBN, AR EFASAREL /D2
6. WHRNFHIZ4ERZEE(2=1.7), AL Z(Fill Rate)M1Ze%/>?  (Partial Loss functionf]excel &%)
Partial Loss Function in excel: = NORM.DIST(z,0,1,FALSE)-z*(1-NORM.DIST(z,0,1,TRUE))

Safety stock = z*sigma* sqrt (r+L)
Base stock = demand of mu*(r+L) + z*sigma * sqgrt (r+L)
Safety stock = Base stock - demand of mu*(r+L)

NN A
R EURTTHRD SRS DL Excel 4 Safety stock = z*sigma* sqrt (r+L)
z= Safety stock / sigma* sqrt (r+L)
stockout probability = 1-CSL
CSL=99% z=2.33 E(1)=Q/2+ z* sigma *sqrt (L)

We help you create the future. FATBHE AR ! 15
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Q3

Q4

Q5

Q6

Explanation

Premier
Channel Partner

He orders once every two months; so his average order should correspond to two months of demand, or 280 units.

sa fetystock = (order — up — to) — px (r + L) = 700 — 140 = (2 + 2) = 140

z= (700 — 140 = (2 + 2)) / (85 * v/4) = 0.82

The probability that the demand over the lead-time and review period does not exceed 700 (the order-up-to point)
is F(z), the cumulative distribution function of the normal distribution:

F(z=0.82) = 0.794; thus, the probability of stocking outis 1-0.794 = 0.206.

Achieving less than 1% probability of stocking out is the same as achieving more than 99% probability of not
stocking out. To achieve that, we need find z such that F(z)=0.99. From normal tables, we get z=2.33. We should then
set the base stock (B) as:

B = (order — up — topoint) = p* (r+ L)+ z%xoy7+ L

=140 % (2 + 2) + 2.33 854/4 = 560 + 396 = 956

We can calculate the safety stock of Genzo's new policy, which has a safety factorz=1.7.
sa fetystock = zov/'r + L = 1.7 % 85 x 2 = 289

The average inventory is:

averageinventory = ‘EE + safetystock = 140 + 289 = 429

The holding cost of each unitis $11 % 0.1 = $1.1 each, so the total annual holding cost is $1.1 % 429 = $471.9.

Using the partial loss function,

fill rate = %(Jufr— J:;DB (x — B) f(z|r + L)dz) =1 — —{r 1"—|—sz _(z—z)¢(z)dz
Partial Loss function = f;zz (x — 2)d(x)de = ¢ (2) — z[l — &$(z2))

Using Excel/LibreOffice/spreadsheet to calculate, we get 0.018288 ~= 0.0183

Therefore,

fill rate=1 — %Ju”r + Lf;:z (x —z)d(z)dz =1 — ﬁ % 85 % /4 x 0.018288 = 0.988897 ~ 0.989
We help you create the future. FATBHE AR !
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TR T, eeats

P2 {E A (Moving Average Model)
P 1E = (Exponential Smoothing Model)

—_
A4
<

=>4
&

w%

UQJ

- N
MAD = 5 Y7, |delta;|

f | TJ UHJ Eﬁ f J;ﬁ] = /fE MSE = {iu

a. Mean Error (ME) Tl : il 2= 44 X {E / ZU FE #(n)

b. Mean Average Demand(MAD): Tl Z= 44 X {E /£ #(n)
FrbL, FFFEREE FRiE, Mean Error = MAD & [F—ME4Sr, 3 FIMER] LAE NAdjusted Forecast )3 #E
c. Mean-Squared Error(MSE): Tl =22/ 535 #(n)

d. Root-Mean-Squared Error (RMSE): SQRT (Tl Z=A2/ %5 #(n))

e. Mean Absolute Percentage Error(MAPE): Average (T 22 F) 4 %5 /52 B4 8 2035 ) * 100%

RMSE = \/ L3V |delta; |

We help you create the future. FATBHE AR ! 19



T SR T ) 3 EEAL R (Moving Average)

Premier
Channel Partner

I SR AT
B, B C D F E H

1 |a. 4-month moving average

2 |Month Contribution Alt) F(t) Brror Abs. Error =q. Error % Error
31 1,074,854 #N/A =Contribution — F(t) =ABS(Error/Contribution)
42 780,433 BN/A

2 |3 1,082,218 ,. #N/A =ABS(Error) =ABS(Error’2)

E 4 1,009,653 586,787

i |5 1,066,729 d 984 761 086,787 79952 79,952 6,392,322,304 7.5%

8 6 1297010 T 1,113,905 584 761 312,249 312,249 97,499,594 126 |24.1%

9 |7 578,685 © 1,088,022 1,113,905 (135,220 135,220 18,284 448 400 13.8%
10 g 1,108,218 © 1,112,663 1,088,022 20,196 20,196 407 888,514 1.8%
|9 1019778 d 1,100,923 1,112 663 (92,885) 02 885 8627623225 9.1%

12 (10 599,380 © 1,026,515 1,100,923 (101,543) 101,543 10,310,930,078 10.2%
13 |11 1041070 T 1,042,112 1,026,515 14 555 14 555 711 840,748 1.4%

14 12 521,189 ' 570,354 1,042,112 (220,923) 220,923 48 806,751,006 26.9%

15 13 970,354 MAD MSE MAPE
1& 90,020 13,673,006,714 5 0%

We help you create the future. A IBHEEBIARE!
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Excel Options ? >

General o— - ; ; )
D} View and manage Microsoft Office Add-ins.
M/ /_A\4 H I Excel Data Formulas
Data Add-ins
A n a |yS | S TO O I Proofing Marme Location Type -
Saye Active Application Add-ins
Analysis ToolPak ChA\Office16\Librang Analysis\ANALYS32 XKLL Excel Add-in
Language Analysis ToolPak - VBA . ficelg\LibranpAnalysis\ATPVBAEMN.XLAM  Excel Add-in
\ - Solver Add-in A A\Office16\Libran, SOLVER\SOLVER.XLAM  Excel Add-in
W EExcelFR L ¥ IData Analysis  [EEEEEE
tool ? Advanced Inactive Application Add-ins
~ S Crystal Ball CM...Oracle\Crystal Ball\Bin\SecureCBAddin.dll  COM Add-in
File ->Options -> Add-ins -> Analysis Customize Ribbon Date (XML) C\..\Microsoft Shared\Smart Tag\MOFLDLL  Action
ToolPack -> I\/Ianage -> Go -> Ok Quick Access Toolbar Euro Currency Tools CA.\root\Office18\Librar\EUROTOOLXLAM  Excel Add-in
’ E : Inquire Ch.. Office\root\Office 18\ DCPRMativeShim.dll  COM Add-in
. Add-ins Microsoft Actions Pane 3 XML Expansion Pack
Trust Center Microsoft Data Streamer for Excel Ch..osoftDataStreamerforExcel.vstolvstolocal  COM Add-in
L . . .
Microsoft Power Map for Excel CA\...ap Excel Add-imM\EXCELPLUGINSHELL.DLL ~ COM Add-in
Microsoft Power Pivot for Excel Ch..el add-imPowerPivotExcelClientaddindll  COM Add-in
Microsoft Power View for Excel Ch..el add-imAdHocReportingExcelClient.dll  COM Add-in
posme @D [B] G v = Foreasing i e - e e %@~ 0 X
File Home Insert Page Layout Formulas Data Review  View Help =Charey - Comments

E:% [EI [(%) D 8 queries & Connections @ EI:U %l E 2 Y (?E i 8= @ E ]z] =1Data Analysis

* - I 7
B = _ . {5 Solver
Get gg D Refresh Stocks  Geography [= zl Sort Filter Text to E What.-lf Forecast | Outline
Data ~ All > A Ehdvanced Columns £® ~ Analysis > Sheet v
Get & Transform Data Queries & Connections Data Types Sort & Filter Data Toals Faorecast Analyze

Manage: | Excel Add-ins - Ga...

oK Cancel




Data Analysis ? X

Analysis Tools Input oK
: N QK Input Range: $B$3:$B$14l
Anova: Two-Facter Without Replication s Cancel
Correlation Cancel D Labels in First Row
Covariance
- . Help
Descriptive Statistics Interval:
) ; Heln
Exponential Smoothing _
F-Test Two-Sample for Variances Moving Average Output options
Fourier Analysis Input Output Range: $C$3:5CH14
Histogram In
. Input Range: : .
Moving Average New Worksheet Ply:
Randem MNumber Generation [ Labels in First Row New Workbook
Interval:
- D Chart Output |:| Standard Errors
Output options
Qutput Range:
New Worksheet Ply: '
MNew Workbook

|
[] Chart Output [[] Standard Errors .
I

Excel 5

1% FH Excel Data Analysis Tool
¥ B Moving Average Model




'SCOML

b. S-month mi:ﬂ.rin%r average
Month Contribution Alt) Fit) Error Abs. Error =q. Error % Error
1 1,074,844 #M S0
2 720,433 #M S0
3 1082218 #M A
4 1,000,653 #M A
5 1,066,739 i 1,002,777
G 1,297,010 i 1,047,211 1,002,777 2094 233 2094 233 86,572,822 90276 22.7%
7 078,685 i 1,086,861 1,047,211 (68,526) 68,526 4 695,757,855.36 |7.0%
B 1,108,218 i 1,092,061 1,086,861 21,357 21,357 456,121 445 00 19%
o 1,018,778 i 1,004,086 1,082,061 (72,283) 72,285 5,224 B32.0B3.00 7.1%
10 0940 320 i 1,080,614 1,084,086 (94, 706) 04 706 B0R%,226,436.00 9.5%
11 1,041,070 i 1,025,426 1,080,614 (30,544) 30,544 1563,743,753.64 3.B%
12 B21,180 d 097,027 1,029,426 (208,237 208,237 43,362,731 46384 254%
007 027 MAD MSE MAPE
87,225 11,915,331,038 9.5%
7-month mowving average
Month Contribution At) Flt) Error Abs. Error 5q. Error ¥ Error
1 1,074,844 #NSA
2 780 433 #NSA
x @ N ETR
3 1,082,218 #N/A 4~ H B A error: 9.9%
NTESE .
: 132§§:§ m{i 54 H A% = error: 9.5%
x Ll e S H= .
6 1,297,010 #NSA 7/|\H El‘ﬁﬁ@ﬂjf%ﬁerror- 10%
F) 078,685 i 1,041 369
B 1,108, 218 i 1,046,137 1,041,365 66,849 &6, 849 4 468 BO7 900 73 6.0%
) 1,019,778 i 1,080,329 1,046,137 [26,359) 26359 o4 774 2BT 7B 2.6%
10 ooy, 380 i 1,068,495 1,080,329 (80,949) B0 9499 6,552,604 34451 B.1%
11 1,041 070 i 1,072 983 1,068,495 (27425) 27435 752,114 953 65 2.6%
12 21,189 i 1,037,804 1,072,983 (251,794) 251,794 63,400, 146,494 B8 30.7%
1,057 90 MAD MSE MAPE
o0,675 15 173,707 596 10.0%

Premier

Channel Partner

%7 Eb4-month,
5-month FH 7-
month 5]
F- P54 T,
12 W T
f 14 (errorjek

1K, ﬁ%t
). Kk,

nT LA iz
FLnn 7 T
TAEH‘IEH)FL
HjjS/\ﬁ .

Excel 5
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75 SR T Y 3 B Y (Exponential Smoothing)

B4 | . Using exponential smoothing with a=0.25 TH: 25 Ft+1=a*A(t)+(1-a)Ft
55 |Month Contribution rror Abs. Error 5q. Error % Error
AR |1 1,074,844 #N/A
Ay (2 780,433 1,074,844 (294 411) 284 411 86,677,836921 37 7%
AE (3 1,082,218 1,001,241 80,977 80,977 B,557,234,041 7.5%
RS |4 1,009,653 1,021,485 (11,832) 11,832 140,006,577 1.2%
kO |5 1,066,739 1,018,527 48 212 48 212 2,324 365,305 4.5%
E1 |6 1,297,010 1,030,580 266,430 266,430 70,984, 813,767 205%
B2 |7 978,685 1,097,188 (118,503) 118,503 14,042 BB6, 250 12.1%
B3 |8 1,108,218 1,067,562 40,656 40,656 1,652,909,244 37%
B4 |9 1,019,778 1,077,726 (57,948) 57,948 3,357,971,871 57%
ER 10 999 380 1,063,239 (63,859) 63,859 4077972816 6.4%
BE |11 1,041,070 1,047,274 (6,204) b, 204 38,492 7JBE 0.6%
E?'Iill 821,189 1,045,723 (224,534) 224 534 50,415,603, 264 27 3%
=t 989,590 MAD MSE MAPE
= 78,640 11 908,590,003 2.7
Excel 5

We help you create the future. A IBHEEBIARE!



Data Analysis ?

Analysis Tools Input

: — Input Range: $B$56:$B$6?|
Anova: Two-Factor With Replication -
Anova: Two-Factor Without Replicatic Exponential Smoothing Damping factor: 0.75
Correlation

. Input [ | Labels
Covanance

Descriptive Statistics Input Range: Output options
Exponential 5moothing Damping factor: Output Range: $C$56:$C$67
F-Test Two-5ample for Variances New Worksheet Ply:

Fourier Analysis [] Labels
: : New Workbook
Histogram Output options
Moving Average Qutput Range: || Chart Output || standard Errors

= Mew Worksheet Ply:

Mew Workbook

Chart Qutput Standard Errors
Hije : s Excel 5

1% FH Excel Data Analysis Tool
B Exponential Smoothing Model




Premier

Channel Partner

' SCOM,

Tna] B Excel 6 56 750 2548 (kS 6/ 1 Mean Error, MAD, MSE, RMSE, MAPE .

FHILE: ARAITER—T 5, SHZ A =S E i £ ds, A 3ERTad 2e 200 2 .
13RI, 2. 3FIEIMAD,

2. RIM. 2. 3EIEFIRMSE,

3. = 2H T R — 2H B ANKE E?

4. FET- 58 = 2H F50 >R H R B T o, X HEMAD .

-] =] C ]} E F G H J K L 1 [ (]
1
2 Oifference Error 8bsalute=MAa0 Error"2=MSE
3 Week pemand Forecastl Forecast 2 Forecast 3 Forecast 1 Forecast 2 Forecast3 Forecast 1 Forecast 2 Forecast 3 Forecast 1 Forecast 2 Forecast 3
4 1 202 2m 217 151 -1 15 -21 1 15 21 1 225 dd
5 2 158 203 213 130 5 21 -13 5 21 15 Z5 dd1 a2d
E 3 201 205 220 173 4 13 -22 d 13 22 16 361 454
7 4 196 207 219 182 1 23 -14 11 23 14 121 523 136
2 5 200 209 21 183 3 21 -17 3 21 17 a1 41 283
3 & 203 211 219 151 3 16 -22 ] 16 22 Gd 256 454
10 7 210 213 213 186 3 3 -2d 3 ] 2d 3 Gd 576
11 B 220 215 220 183 -5 ] -32 5 ] 3z 25 0 024
12 ] 226 217 219 133 -3 -7 -28 3 T 28 a1 d43 Tad
13 I 10 234 213 220 213 -15 -14 -21 15 14 21 225 136 e
14 11 231 z21 Pl 213 -10 -3 -12 10 3 1z 100 al 1dd
15 12 237 223 223 218 =14 -14 -13 14 14 13 136 136 361
1 13 23E 225 22 216 -13 -14 -22 13 14 22 63 136 d45d
17 14 233 227 220 218 -G -13 -15 G 13 15 36 63 225
1% 15 235 229 | 217 -G -14 -13 G 14 1a 36 136 J2d
14 16 21E ] | 213 215 3 -3 -13 3 3 13 3 al 163
20 17 223 233 213 214 10 -d -3 10 q 3 100 16 al
| 18 230 235 223 214 5 -7 -16 5 T 16 25 43 256
peal 19 233 23T Pl 210 4 -1 -23 d 1 23 16 121 523
23 20 226 239 220 212 13 -G =14 13 G 14 63 36 136
24 Forecast 1 Forecast 2 Forecast 3
2h Mean Absolute Deviation(MAD) 7.7 12.25 15.0 EXCGl 6
2B Mean-Squared Error{MSE] T5.2 1852 3906

[
-1

Root-Mean-Squared Error [RMSE) 867 13.61 19. 76

=]
o0

26
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Adjusted Forecast example based on F3

pemand Forecast3 MAaD

202
198
201
1a6
200
203
210
220
226
234
231
237
238
233
235
228
223
230
233
226

181
180
13
182
153
181
186
183
135
213
213
215
216
215
217
215
214
214
210
212

=]
=]
=]
=]
13
=]
=]
=]
=]
13
=]
=]
=]
=]
13
=]
=]
=]
=]
13

pluzsiminus
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

Adjusted Forecast example based on F3

Premier
Channel Partner

F3 Error ABS Error ABS Error 2=M5E
21 Z Z 4
1= -1 1 1
AdustedF3Erar ABS Error iS5 Error2=MSE 22 3 3 3
200 2 2 4 14 -5 5 25
133 -1 1 ] 17 -z = 4
135 3 3 3
20 -5 5 25 gi g g 255
202 -7 2 d
200 3 3 q a3z 13 13 1639
205 5 ] 25 20 2| 2| a1
207 13 13 163 e > > 4
217 ba| 3 a1 1z -7 7 49
232 2 2 d
238 -7 T 43 L a a u
237 0 0 0 22 3 3 3
235 3 3 3 1= -4 g 1E
23T -d d 16 15 -] ] ;|
236 -1 1 1 13 -5 F 36
234 -6 =] a6
233 -0 10 100 : -0 0 100
233 -3 3 3 L -3 3 3
229 d d 16 23 d d 16
231 -5 ) 25 1d -5 g 25
4.4 £3.6 Mean Error [ME] 13
New Adjusted Forecast(MAD) 4.40
Mew Adjusted Mean-Squared Errar[MSE] 23.60
New Adjusted Forecast(HRMSE) =44
Excel 6

We help you create the future. FATBHE BRI !
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5> H %: Adjusted Forecast example based on F2
Qrn] S5 T R . _ -
Eﬁ'l@ %K@UHH§1E Demand Forecast 2 MaD plusiminus Adjusted FZ2 Error B35S ErraError 2=MSE
Ly AP=15 202 217 123 -12.25 70475 -2.75 275 T.5625
(SR 125 219 123 -12.25 20675 -8.75 875 T6.563
201 220 123 -12.25 Z07.75 -6.75 675 d5.563
. 106 719 123 -12.25 20675 -10.75 10.75  T115.56
ggg%iﬁdMAD{jME 200 221 123 -12.25 20875 -8.75 &75 76563
{TAdjuste 203 219 123 1225 20675  -3.75 375 14.063
Forecast, 210 215 12.3 -12.25 205.75 425 425 18.063
220 220 123 -12.25 Z07.75 1225 1225  150.06
226 715 12.3 12.25 73125 -5.25 525 Z27.563
EEM@E What 'f‘IjJ 234 220 12.3 12.25 732725 175 175 3.0625
e, B e JE A T 231 277 12.3 12.25 734,25 -3.25 325 10563
HEAMMER R R, 237 223 123 12,25 73525 175 175 30625
ANER 238 224 12.3 12.25 73625 179 175  3.0625
733 220 12.3 12,25 23225 075 075 05625
235 771 12.3 12.25 73325 175 175 3.0625
228 715 12.3 12.25 73125  -3.25 325 10563
SR A2 TR S 233 715 12.3 12.25 3125 -85 825  GE.063
I BRI 230 225 12.3 12.25 73525 -5.25 G525 Z27.563
233 s 12.3 12.25 73425 -125 125 15625
226 2200 12.3 12.25 732725 -6.25 625 39.063

4,325 35033

Excel 6
We help you create the future. A IBHEEBIARE! 28
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' SCOM,

2) EOQ T B AL N p $2 (HK W A T L (B IR FEAIS 5. Excel7

THREOQ5 1T FAH IR H BlAS Bz 23 3

Total purchase cost = cu

Q

B 2K 1 Average inventory in an EOQ model is &
Qr = |/ 2 , , . .
Total holding cost = holding cost * average inventory = hﬁ

ordering cost %
II(Q) is the sum of the ordering cost % purchase cost cu, and holding cost ?
Cﬂ‘j%m@’&j:o
WA R R E

QNEIITHE; Q* AREITHEE. W1, Q=p*L; scientific Q*=SQRT((2*K* u)/h)
hWREFBA: —RERUENT=mTFEBA, W: $0.2/per unit/month; BRIZEE]THE, W: %10FEFFERS.
KORITEREA: —BRRIEER T IT R E E A .

We help you create the future. BRATBVE AR 30
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' SCOM,

ISR AN T BRI — AN AR 7= 5 b AR AR AN & $500. 23 B4 F EOQs: A vk 58 K
Wi AT 2 25 2 B B i /2 4000 5 72 i, [ 58 1T PR A B BR — i AS /2 $10,000; ?iﬁt/\ff%éﬁﬂﬁﬁf—%ﬁ
A2 $80.

1. 3RQ*? 1000

2. H:TQ*, RFERMRA . FITREAERA . FEFRA? PC= $2,000,000; 0C=$40,000; H=$40,000

3. B L] LRI EIA F2000F 5%, GHRAFERI IR, A, MITRFERIEEA . &

T RBERRA . FEEMEMA N 2% /7 PC=$1,900,000; 0C=$20,000; H=$80,000
4. FEFAQRIrInQrIEE, MB— TR HEGR? PrinQe s irr, RN E LT 44 $80,000— 4

Q1 Explanation

EOQ — \/ K _ \/2*400;1310000 — /1,000,000 = 1,000

Q2 Explanation
Annual Purchase cost = unit cost * demand = ¢u = $500/unit * 4000 umts =$2,000,000
_ ($10,000/order)+(4,000units)
Annual Ordering cost = ordering cost * demand / order quantlty Q — 1000units order = $40, 000

Annual Holding Cost = holding cost * average inventory = h 5 = $80/unit-year * 500 units = $40, 000

Q3 Using the same formulas:
Annual Purchase cost = cpe = ($500/unit*0.95) * 4000 units = $475 * 4000 = $1,900,000

Annual Ordering cost = % = $10,000/order * (4,000 units) / (2000 units/order) = $20,000 |
Excel 7

Annual Holding Cost = holding cost * average inventory = hg = $80/unit/year * 1000 units * = $80,000/year

We help you create the future. FATBHE AR ! 31
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Premier

SO N N T S T

TE T X 22 AL N T i, BRI 138 3 2= 2% FE 22 15 i # (Deliver Lead-time), A< (Cost), i & (Quality), FE-4 WA Eix
ef5 B Gl R AT I EAI LU 2 H o0, RATREE [ A2~ =

We can express the total land cost (TLC) as the following equation:

c: SR A _
b, 12k ok TLC =c+c¢; + hL

h:— & $8 Kpipeline inventoryf= 4 ) it 4
Total Landed Cost (TLC): S 3R R4

TLC=purchase cost + transportation cost + pipeline holding cost (if have duty/tax need to add)

FlFF A (Landed cost) 25—l BV i as sk (i IS NE TR T RTS8 AR RIRT A RA > B T B sidkas s
AREWEA > BRI EER - E -~ R BRI R FREEA -

Total Expected Cost (TEC) A3\

Expected total cost=pu * TLC + h * [*;' zo\/r + L)

Therefore we only need to add the inventory holding cost for cycle stock and safety stock.

Cycle stock is % and safety stock is zoy/r + L.

We help you create the future. BRATBVE AR 33
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OIS BATA PRSI — A2 d R, — g SR BN Mg AN BN R

' SCOM,

VRPEPS A E/E
Local supplier Distant supplier

Cost per unit, ¢ 51.25 51.00
Lead time, L, week 2 12
Transportation cost per unit, ct 50.12 50.15
Demand of mu, week 100
Demand of sigma,week 40
Holding cost, h,week $0.02

1. PIAEER R EITLC?

2. B, FAVEPEEE ST (r=2), %4 RBUEN2 (2=2), WA, RIEKEL.

3. IFHEBA Expected Total Cost (ETC)

4. RECHR—N 7 St

Excel 8

We help you create the future. BRATBVE AR 34
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pﬁ_(:\ S Channel Partner

Ql Explanation Excel 8
We can express the total land cost (TLC) as the following equation:
TLC =c+c +hL Hah: TR, JATII
Therefore, given the values in the table, the two suppliers would have the following total landed costs: N7 I N
TLCpeqt = 1.25 + 0.12 + 0.02 * 2 = 1.41 iféﬁﬁﬁéﬁﬁéﬁgg
TLC gistan: = 1.00 + 0.15 + 0.02 % 12 = 1.39 BT R AN, E&
e S N AE PRSP e 14 B )
Q2 Bplanaton JAAA . AR, ALK
Be? ;(i _?_rgljjj_:_,m Eeio iC review: ﬁt@ﬁﬁ, PR K-, WA,
— 4 I, N = N
Therefore, Fir U\Eﬁ%‘%gﬁj H%}%Z% °
Biocar = 100 % (2 + 2) + 2 % 40 % /2 + 2 = 400 + 160 = 560
Q3 Byistant = 100 % (2 4 12) + 2 % 40 % /2 + 12 =~ 1400 + 300 = 1700 ﬁﬁ)ﬁlﬁkzﬁﬁl\)@, ﬁ?/\j/l\{;t\\}j
Explanation F’Eﬂﬂ\fﬁ%*ﬁﬂ% zigi'fﬁ@ﬁ:ﬁj‘j

The total landed cost (TLC) accounts for the procurement cost, transportation cost, and inventory holding cost for 146.2; 9["@5@%?"]147 °
the pipeline inventory for a single unit of the product.

Therefore we only need to add the inventory holding cost for cycle stock and safety stock. \ I\ N

Cycle stock is %, and safety stock is zev/r + L. BTk, ]EJ' *ﬁﬁtgﬁﬁﬂ ’ éAEEZIK
Therefore, the expected total cost can be calculated as: %%%ﬁm%ﬁ% i /TjEﬁ/A\
Expected total cost = pu * TLC + h * (5 + zo/r + L) A RS BEA —EEARMN

MEETR, ERA T,

Plugging in the given values,

Local =
[T TLC e + h * {% + zov/ 7T+ EIMI} = "x,{1.41 * 100 + 0.02 % { mg*z + 240 % /24 2 =141+ D.DE{II]I] + lﬁD] = 145.2}
Distant =

p % TLCdistant + h % (5 + 20v/T + Lagstant) = \(1.39 % 100 + 0.02 % (122 + 2 % 40 % /2 12 = 139 + 0.02 (100 + 300) = 147) 55
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4) 4) EHEAIERZE (BAR3e X A5
AE) A 0 A Xﬁ'J ﬁéﬁ
rﬁﬁ/”ﬁlﬂlﬁﬁ7 +

 PECARNIR T, s g
AN OB I, KGN 2k | ROSS DOKING
GTRRTBIE M AP E B STV ol
7 VR L@ P T DA 7] 2 TR |
ST AR SR SR R s 2 SN
A A B Wt i ik
o B, BAMDRE AL T EL ML T \
%7 RO SN R B A T - .

0L0,0..,0

Cross-docking model

L1: T S0 0

L2: AL H 0 381 28 0 e 25

T E AN S TR B, &% (L) A E,
Fe o3 BRI B B 1) 22 4 BEAF 57 AN ]

We help you create the futuré 37




s R — DR HE R FE I H (L=9 wk), HLESHRAMRA = db3E. K.
oK. 1%~ il ig i 2 Make-to-Stock, EAZE BRI N ) B PEAS I CBRERIAEID r=1 wk, KH
A FEGA A REHEE . FREIE S 1ES0M, =AM R st 7 25T .

‘SCOM,

KRR
Exceld | | C o EMARMR AR AR
L week 3 Safety Stock = zo/r + L
z 2
r 1 X AFEE A 7 A Z R R R AR
Region MMeardweek  Std.whweek Safety Stock = zo ‘/ T+ L—N'. + Lo
fuJ 00 3
EL a0 24
AP 150 45

K
1. BHEAXERZ2ER? (BB T)

2. WA XEEE T, A NLI=6/112=3, RZEFELAZHDSZ /D2
3. RUME A A EETT L PGB AR r] LA T N8 (L1=8), L2~

1 (L2=1), ZEFEF=RbZ /02

We help you create the future. FATBHE AR ! 38



' SCOM,

Ql

Q2

Explanation

Safety Stock = zo+/r + L

North America = 20447 + L =2 % 30,/1 + 0 = 189.74 ~ 190
Europe = 20 purope VT + L = 2 % 244/1 + 9 = 151.79 =~ 152
Asia = 20 geigV'T + L = 2 % 454/1 + 9 = 284.60 =~ 285

Now that the customization can be delayed for 6 weeks, this can be modeled as a cross dock model of three,
sharing a lead time of & weeks.
Therefore the safety stock for each product is:

Safety Stock = zoy /T + & Lo Lo, where

Ly =6,L, :3,N_3.

The new safety stock for three product groups are:

Nﬂ:zr:rNA\/T—F L Ly =2%30,/1+ 8 +3=0606=146.97 ~ 147

Europe = mEum\/HerLg_z*mJH +3=48y/6 = 117.58 ~ 118

Asia = 20 gsia\/ T + w' + Ly =2x45,/1+ E + 3 = 904/6 = 220.45 ~ 220

Sum =147 + 118 + 220 = 485

The sum of safety stocks when the customization could not be delayed was 190 + 152 4 285 = 627
Therefore, the reduced amount of safety stock is 627 — 485 = 142.
If you did not round them, you can get 141.

We help you create the future. FRATBIEEEIRK !
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' SCOM,

Q3

Explanation
Now this can be modeled as a cross dock model of three, sharing a lead time of 8 weeks.
The safety stock for each prcrd uct is:

Safety Stock = za\/r + S+ + Lo, where
Ll—SLg—lN—S.

The new safety stock for three product groups are:

NA=2zoNnay/T+ % + Ly =2%304/1+ 5 +1=160,/14 =129.61 ~ 130
Europe = M&W\/H +Ly=2%24,/1+ 5 +1=48,/14 —103.69 ~ 104
ASIa—zJA“a\/ + by =2x45,/1+ 8 y1=00 %:194.42%194

Sum =130 + 104 + 194 = 428

The sum of safety stocks of the 6-week delayed customization was 485.
Therefore, the reduced amount of safety stock is 485 — 428 = 57.

We help you create the future. FRATBIEEEIRK !
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Excel 9
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:c:ﬁﬁnﬁj JEXT EE
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' SCOM,

) e T, AR AR
2 B s FORI AT L

* Net Replenishment L/T (Tau)=SI+L-S

B, FAPREE R K22~ 5

o EMEARSSESE] = SI: Inbound Service Time T — +| -
o ARMTBRHIIB/ERT[H)=L: Stage Process Time au 4=55+L-54
o RALRSA T —Hr BRI} [E] =S: Outbound Service Time Tau 3= S4+1-S3
. FEEAMARRES, Bt LK Eoutbound time = Tt 79— )
'FF)"&E(] inbound service time. outbound service time = au 2=53+L-52
e Tau 1=S2+L-S1
Suppliers QP . A . A :
Stage 4 Stage 3 Stage 2 Stage 1 clients
Inbound Service Time Outbound Service Time Excel 10

We help you create the future. FATBHE AR ! 42



: Premier
MC\S Channel Partner

' SCOM,

S S

i, — NearlEr=—Ar=0, FEUANTT. B LT EMET— e ES, BN EAAAAAE
ANFE EF A . {R1%, Stagels&fLes 4414 /7 (Stage 1 outbound service time =0). {R1%, Stage 4
WAL 21 4L 37 7 AR 55 FAESF[E] S0, (Stage 4 inbound service time =0). D(s)=p*s + z* o*sqrt(s), 7= %
N u=100 per week, o = 30 per week, z = 2. (R & FEFE B A & 10% R F .

HE—: HAifstage 1ix B FEA7, HAihStagesTLFEAT -
T fiStage Hl A EALE -
FE=. HAIEHEStage 1 & Stage 41X B JFEAF .

Excel 10

We help you create the future. BRATBVE AR 43



' SCOM,

Premier
MC\S Channel Partner

Zh R

H{EStage 1B A7, HAbStagesTLFEAT

1) RLZ R PEA7E? 268.33

2) REFEEHFEA RTZeERFEL) ? $2683

Hold stock at last stage _

Stage 4 3 2 1

LT wk 10 5 3 2

Cost added (5/unit) 20 30 20 30

Cumulative Cost (5/unit) 20 50 70 100

5 0 S1= 0 S(outbound service)
515 10 15 18 0 Sl 4= 0 51 (inbound service)
Met Replen LT (Tau) 0 0 0 20 Tau 4=554-54

SS=E(l) o L 0 268.33 Tau 3=544+1-53

Holding cost 10% Tau 2=53+4L-52

Annual holding cost 52,683 Tau 1=52+4L-51

Excel 10

We help you create the future. FATBHE AR ! 44
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2 (1
TR,

4= Stage El el IR FEAF -
1) >R{EStage 1 LW L4 FEF 2% /0? 84.85

2) KRB ZEFEFRFEGFAEZ DT $2626

MNew strategy - hold stock

Stage 4 3 2 1
L/T,wk 10 5 3 2
Cost added (S/unit) 520 530 520 530
Cumulative Cost (5 /unit) 520 550 570 5100
LY | o o o o
Met Replen L/T [Tau) 10 5 3 2
55 13974 13416 103 92 24 85
Holding cost/unit 52 55 57 510
Annual holding cost 5379 5671 5727 S849
Total annual holding cost 52,626

Premier
Channel Partner

When hold stage at all stage, we can assume service time=0, Tau=L+5{outhound service)

Excel 10
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ZrJUE

HE=. R EStage 1 & Stage 4 B JEAT

1) >Kf¥Stage 1 & Stage 4 F LA 2%/ ? Stage 1= 189.74; Stage 2= 189.74
2) REEN AW EAMAREZ /DT $2277

Only hold stock at stage 1 and 4 _ _

Stage 4 3 2 1
LT wk 10 =1 3 2
Cost added (5 /unit) 520 530 520 530
Cumulative Cost (5 /unit) 520 550 570 5100
sl 0 = 2 0
Met Replen L/T|{Tau) 10 (1] (1] 10 bc stage 4 and stage 1 hold inventory the inbound service time is assumed O
55 18974 0.00 0.00 183974
Holding cost 10% $379.47 $0.00 $0.00| $1,897.37
Annual holding cost 52,2797

Tau 3=3=513+L3+53=0+5-0=5
Tau 2=0=5L2+L-52=5+3-8=0
Tau 1=511+L1-51=8+2-0=10

ETEMN: EaTealt FIIIHE. &% R HHERG AR
Excel 10 L PR AR, AR AR R AR AR 5 5
IR T, o R A0 SR e

We help you create the future. BRATBVE AR 46



Premier

Channel Partner

' SCOM,

s W] 2B RGH AR AR

Final Product Transported to
Assembly Distribution Centers

Procurement

System Network Representation

TEAHTT 5 W Excel 11
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2T R R

R EF=—D 2l LA B, AN TofEP B : Stage 4 RIWJufA; Stage 5K uf4B; Stage 372
F| FH Stage 4 FiStage SHITCH AT P~ M40 EE . B 5 W7 i Hinik 3 Stage 188 Stage 2347 X AMT flig
fa1, Stage MARER I BRI PIEC & H 0> Stage 2GR L AL IEC K 0o BrLL, 7] LABEf#E HStage 1
F Stage 2 AMEAEZE X R 2 K .

KA B AT AN EEAN B B iz AR i (] (L) S g Bt a1
i, Stage 1 il Stage 2 FEEI 7 K AN

Stage i ! ’ ‘ 1 D(s)=u *s + z*o*sqrt (Tau)
\ . M. America Eurcpe
Mame Component A Component B | Assembly -~ A o N
oc o KB AT ) 75 SR B F
z=2
Lead Time - - - _
(weeks) 20 10 5 - / |J.1 =10
ocl=3
Cost Added 30 20 10 5 10 h2=20
($/unit) o2=4

TEAHTT 5 W Excel 11
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' SCOM,

1) >KStage 3 M EAF T R EMIFHETT 27

Explanation
Stage 3's demand would be the sum of two normally distributed random variables, Stage 1 with demand

X, N (10,3?) and Stage 2 with demand X5 N (20, 42).

Therefore, Stage 3's demand would also be normally distributed with parameters

X5 N (10 + 20, 3% + 4%) = N (30,5?)

The safety factor z = 2 would remain constant.

Assume demand bound: D(s)=pj *s+z*oj*sqris), j=1,2

Stagel = 2
mul= 10
Stage3/4/5 mu3= 30 sigmal= 3
sigma3= 5
zZ= 2 stage? muZ= 20
sigmaZz= 4

TEAHTT 5 W Excel 11
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Explanation
Since we are having safety stock at each stage, each stage would have an outbound service time of 0.

Since the inbound service time of stage 4 is alse 0, the net replenishment time for each stage is just the lead time of

each stage.
2 ) 1&&)[% Fﬁﬁsta ges%ﬁ&%)ﬁﬁ 9 ::rg: comsp.A conjp. B Assjmbly NAzDC Eum;:e DC
lead time 20 10 3 3 7
lé‘ﬁﬁ}:&j‘:)lg‘%%g //I\ ? service time 0 0 0 0 0
net replen. time 20 10 5 3 7
AYA ) A) /;‘
ﬁéEH Vl_‘ﬁjl_le EXCGI 11 Safety stock can be calculated as zo/T. Now Stages 1 and 2 have different demand random variable, so the

standard deviation of the demand, &, is also different for each stage. We need to account for these different
demand random variable parameters to calculate the correct amount of safety stock.

stage 5 4 3 2 1
name comp. A comp. B Assembly MNADC Europe DC
net replen. time 20 10 5 3 7
demand mu 30 30 30 20 10
demand sigma 5 5 5 4 3

The value of the inventory at each stage is also different. Components A and B would have the added values, $30
and $20, but Stage 3 would have the two component values plus the added value of $10, total $60. Stage 4 and 5
would have $5 and $10 added to the value of Stage 3. The unit inventory value for each stage is shown in the table

below:

stage 5 4 3 2 1
name comp. A comp. B Assembly NADC Europe DC
cost added ($) 30 20 10 5 10
inven. value (%) 30 20 &0 &5 T

Therefore, the value of the entire safety stock in the system with the strategy of holding inventory at each stage is:
44.72 % 30 + 31.62 * 20 4 22.36 * 60 + 13.86 * 65 + 15.87 % 70 = 5237.4 ~ 5327

We help you create the future. FATBHE AR ! 50



3) iR Stage 1, 2 M
Stage 3 & A AT,

BN % D AT AR ?
7R: S4=14,55=L5

TEAHTT & DLExcel 11

We he

Explanation
Since we are having safety stock only at stages 1, 2, and 3, these three stages would have an outbound service time
of 0.

iOn the other hand, stages 4 and 5 would have a net replenishment time of 0, since they would not be holding any
inventory. Stage 3 assembles the two components from Stage 4 and 5, so the inbound service time for Stage 3
would be the maximum of the two outgeing service times of Stage 4 and 5, which is 20.

Therefore, the net replenishment time for Stage 3 is:

3 = max (SI;,SI) + Ly — 53 =20+5—-0=25

The rest of the replenishment times are just the lead times of that stage.

staga 5 4 3 2 1
nama comp.A comp. B  Aseembly MADC  Europe DC
lsad time 20 10 5 3 7
penvice time 0 i 0 1} ]
nat raplan. tima 1] a 25 3 7

Safety stock can be calculated as 2o, /7. Now Stages 1 and 2 have different demand random variable, so the
standard deviation of the demand, &, is also different for each stage. We need to account for these different
demand random variable parameters to calculate the correct amount of safety stock.

stage 3 4 E 2 1
namsa Lamp. A amp. S AzEEm =|j' MA DT Eurcge OC
nat rapian. tima 0 0 25 3 7
demand mu Y 2 a0 20 10
demand sigma 5 B z 4 3
salaty stack ] a a0 1385 1587

The value of the inventory at each stage is also different. Components A and B would have the added values, 330
and $20, but Stage 3 would have the two component values plus the added value of $10, total 360, Stage 4 and 5
would have $5 and %10 added to the value of Stage 3. The unit inventory value for each stage is shown in the table
below:

stags B 4 3 2 1
namsa comp. A comp. & Assemibdly MA DT Eurcge DOC
cost added [$) 0 20 10 5 10
Inven. valus {3} 0 20 &0 E5 0

Therefore, the value of the entire safety stock in the system with the strategy of holding inventory at each stage is:
0+ 0+ 50 % 60 + 13.86 % 65 + 15.87 = 70 = 5011.8 ~ 5012 51




Explanation

Since we are having safety stock at stages 1, 2, 4, and 5, these three stages would have an outbound service time of )
0.
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On the other hand, Stage 3 would have a net replenishment time of 0, since we would not have any inventory in the

4 ) ,fg%&)lg‘ﬁﬁﬁs.tages%lzﬁiﬁﬁﬁ , isse_msb? sfgg. TEGSE)UtED(i]ng service time of Stage 3 is:
3 — 3 3 3 —

% 1 Stage 3EEAF, M4, B S=SL+Li=0+L=5

> H
Eﬁﬁ}&qu%‘%m z //[\ ? This outgoing service time would be the incoming service time for Stage 1 and 2. The net replenishment times for all

the stages are shown in the table below.
PEAH TS WExcel 11

stage 5 4 3 2 1
name comp. A comp. B Assembly MNADC Europe DC
lead time 20 10 5 3 7
service time 0 0 5 0 0
net replen. time 20 10 V] 8 12

Safety stock can be calculated as zo/7. Now Stages 1 and 2 have different demand random variable, so the
standard deviation of the demand, o, is also different for each stage. We need to account for these different

élﬂil: : i%i‘iX{l‘ [:K 9 %3%[’] 'ﬁ%‘% demand random variable parameters to calculate the correct amount of safety stock.

- ity Stage W B FEAE (BR T oo s [+ T3 T2 1

\ N = N name comp. A comp. B Assembly MADC Europe DC
N t len. ti 20 10 1] 3 12
Stage 3) MHEEAF BT e omoow 0 2
% demand sigma 5 5 E] 4 3
° safety stock 4472 31.62 o] 2263 2078
ﬁjz H]%_‘ . ﬁﬁﬁiz’_ﬁy\js 5328 The value of the inventory at each stage is also different. Components A and B would have the added values, $30
. . . \ and $20, but Stage 3 would have the two component values plus the added value of $10, total $60. Stage 4 and 5
Ijjjz H]%_A : ﬁﬁﬁzj—:j‘js 5012 would have $5 and $10 added to the value of Stage 3. The unit inventory value for each stage is shown in the table
S — > > below:
Rl = EAFRAS 9S 4900
stage 5 4 3 2 1
name comp. A comp. B Assembly MADC Europe DC
cost added (%) 30 20 10 5 10
inven. value ($) 30 20 G0 65 70

Therefore, the value of the entire safety stock in the system with the strategy of holding inventory at each stage is:
'44.72 » 30 + 31.62 % 20 + 0 + 22.63 * 65 + 20.78 * 70 = 4899.55 =~z 4900 52



= Premier
pﬁé S Channel Partner

’f‘ Jenny He ({alikEi) 2
7S

RN

linkedin.com/in/jennyheusc

53


https://www.linkedin.com/in/jennyheusc?lipi=urn%3Ali%3Apage%3Ad_flagship3_profile_view_base_contact_details%3B%2FpOWCt6vTmyyNbn%2BJ4Bafg%3D%3D

' SCOM,

: Premier
pﬁa\s Channel Partner

[=] gl [m]

1738 A B HE

NS W AR BN SCOM Z& T it 2= 1R 40 2 5 22
BEEBEREFFEE, H5Emmalk R
W Z: scoml8

We help you create the future. FRATBHE BRI ! 54



