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01 souscudoua

SKU Matrial Type Vender Lead

Price (THB)/

SKU Vender

o USNeund1AavNISUavaLsavgiU i A
1 BPW007 | Seal Air | SKU A | Liner Bag TH 1 925.00
(Liner Bag) uaa=s1e1s §oUs:AdU  Nrowo | Seal Air | SKUA | Liner Bag | TH 1 560.00
2 S NES021 UOI SKU B | Liner Bag TH 1 1,452.00
Q38 15 §1EIJﬂ—ISI 1A S NU WaQ NLR0O3 | Pro Pac | SKU C | Liner Bag AU 6 124.36
e SIANAUAICODKUDY NLR022 | Siam BP | SKUD | Liner Bag | TH 1 36.00
o ﬁunuTumSi')'oi";aua:ﬁaﬂsa\)ﬁuﬁ'] OTC023 SEam BP | SKUD Liner Bag TH 1 71.40
! L L a L O0TC024 | Siam BP | SKU D | Liner Bag TH 1 115.00
e szg=pa1lunIssaduA UuAvUAdUN [Srroos | ALC | SKUE | Liner Bag | SA 8 636.94
E?i\)i"; SUAYLIU ﬁ'[ ASuIum (Lea J SFF006 | ALC | SKUE | LinerBag | SA 8 672.61
. SFr007 | ALC | SKUE | LinerBag | SA 8 524.84
Tl me) SFF014 | ALC | SKUE | LinerBag | SA 8 862.84
° s:a:l:)a'lﬁaua . laaUWf]Uﬂ'lﬂU SHV003 ALC SKUE Liner Bag SA 8 1,222.92
LT spwo13 | ALC SKU E | Liner Bag SA 8 842.46
2564 a0 10dULIWIEgU 2566 (24 sPwos8 | ALC | SKUE | LinerBag | SA | 8 366.88
SPW062 ALC SKU E | Liner Bag SA 8 392.35

LOdU KSD 105 duaik)
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02 #1 SKU Awurzaulunisiinsizk

SKU A
4.7%

21AUSUIEUAIUGEIVAISASIUSIUU
vavavsavmelu (Liner Bag) nv 5 ndu
AWaa nMoRAnwEan SKU E ovan
o USuraund1uaavAISOIUdULIA
nga WalfguAu SKU duq Ao
33,213 Bu KkSoAaldu 61%
naoaa 24 ool
o AUNUAUAICIDKUIUSIANGONEQ SKU E
o szg:zpaisalunisvadvgumon 1%
WWaau1gousun (Lead time) i
stgzLauunaa Ao 8 UK

SKU C
24.8%

SKU D
8.7%
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02 %1 SKU nuswrzaulunisdiinsizk

La=1nndu SKU E awisauuvidu SKU gaaqld nokua 8 SKU laga:zidganiwev 4
SKU u131as1:K [aun SFF006 SFF014 SPW013 ua: SPW058 1tiavo1a SKU avnald
UsimaakudgAaudvavuazuaral 2022 golgoqugod

SKU Vender Lead Price (THB)/ Qty (ea)/ Uom Remark

Country time (wk) Bag (ea) Box (Currency)

1,222.92 6 36 |USD/33.97 THB
862.84 6 25.4 |USD/33.97 THB
842.46 8 24.8 \USD/33.97 THB
672.61 10 19.8 USD/33.97 THB
636.94 10 18.8 (USD/33.97 THB
524.84 10 15.5 (lUSD/33.97 THB
392.35 10 11.6 (USD/33.97 THB
366.88 10 10.8 (lUSD/33.97 THB

SKU Vender it Matrial Type

SHV003 ALC SKU E | Liner Bag SA
SFF014 ALC SKU E | Liner Bag SA
SPWO013 ALC SKU E | Liner Bag SA
SFF006 ALC SKU E | Liner Bag SA
SFFO05 ALC SKU E | Liner Bag SA
SFF007 ALC SKU E | Liner Bag SA
SPW062 ALC SKU E | Liner Bag SA
SPWO058 ALC SKU E | Liner Bag SA

O || | || ||




03 w1 Average total cost vavulsuvraiaw

lagns Evaluation of Replenishment system 1ok
e Average total cost /year

e Cycle service level
a1s Evaluate »:uuvdayailu 2 dsu laua

. \WokanLaev Initial-condition
bias wovmalinsiu Initial Inventory on order ua: Initial inventory
Level

o p:iudovdayana:ztihurdaAi Performance

Warm-up Test (Evaluate)

week 1-70 week 71-105




03 w1 Average total cost vavulsuvraiaw
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03 K1 Average total cost vavulsuvrsiaw

3.1.Evaluation of Replenishment System ; 105 week

Evaluation of Replenishment System SFF006
—— | |'.I':I1 i | ul | | | |
E ko 2 2 = 2 g 5 3 e o
z 2 : g - 5 =58 o >
E E 4 C . = E L2 Lo C = (w o E = Lt E =
T = = O fZagh T 85 £ 5 G g u = = = g L
= K o = m 202 E = m £ m £ = & = 5+ o — o o 2
wk. No. & g & E =838 & 28 | ng E b 5 &85 @z 4%  Zs
i Dy L; F; ICy ILiI:I Dy IL; IF; L B; Q; W
x A 0 0
ket 0 0
ket 0 0
Ed 0 0
b4 0 0
kY 0 0
Ed 0 0
X 0 0 0 0
1 0 8 0 0 0 0 0 0 0 0 240 g 0
2 0 8 0 240 0 0 0 240 0 0 0 0 0
3 0 8 0 240 0 0 0 240 0 0 0 0 0
4 0 8 0 240 0 0 0 240 0 0 0 0 0
5 200 8 0 240 0 200 -200 40 0 200 240 13 -100 -20
09 0 8 0 0 345 0 345 345 345 0 0 345 -135.914
100 0 8 0 0 345 0 345 345 345 0 0 345 -131.105
101 0 8 0 0 345 0 345 345 345 0 0 345 -126.391
102 0 8 0 0 345 0 345 345 345 0 0 345 -121.77
103 0 8 0 0 345 0 345 345 345 0 0 345 -117.238
104 0 8 0 0 345 0 345 345 345 0 0 345 -112.793
105 0 8 0 0 345 0 345 345 345 0 0 345 -108.433

Stockout cycle
indicator
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03 K1 Average total cost vavulsuvraiaw

3.1.Evaluation of Replenishment System

o r_nl‘

et - .

(r E = g

o = o 5 -

5 = = § Jags

= " o . ®UgE

Wk No. & 3 k2 E o538

i D L; R; 10, 1"
X
X
X
X
X
X
X
¥ 0

1 0 ] 0 0 0

2 0 ] 0 240 0

3 0 8 0 240 0

4 0 ] 0 240 0

3 200 8 0 240 0

09 0 ] 0 0 345

100 0 8 0 0 345

101 0 ] 0 0 345

102 0 ] 0 0 345

103 0 8 0 0 345

104 0 ] 0 0 345

105 0 ] 0 0 345

1Demand = A demand KSOUSUIEUAIILNADOMSNILS
1fudiayauinv 105 week

Receipts
= SUMIF( Wi noukun 8 week, week No i, Qi nau
KU1 8 week aududu LT)

Wi Fudindvlua:idiur week awials
= [F(Qi>0, wk No + LT,” ")

11



Juaaunisaitiiuniside

03 K1 Average total cost vavulsuvrsiaw

3.1.Evaluation of Replenishment System

{ t ] < l Inventory Level after demand (IL)
58,8 T s 3 & O = |L before demand - Demand
0 EE = E = = = &5
=288 A = 5 o g = o
1° D, 1L IF; L B
L f—olnventory Position =L + |10
G _
: : - : D D eInventory on-hand = MAX(IL,0)
0 0 0 2410 0 0
0 0 0 240 0 0
0 0 0 2410 0 0
0 200 -200 410 0 200
I eBackorder = MAX(-IL,0)
345 0 345 345 345 0
345 0 345 345 345 0
345 0 345 345 345 0
I 12
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3.1.Evaluation of Replenishment System

Juaaunisaitiiuniside

K1 Average total cost vavulouvrgidu

Inventory policy(s,Q)

ROP,s 200
Lot size,Q 240 pcs/pallet

2 Order quantity ==

o0 o o O o o O O o oo oo o o o o o OO

Order delivery
period if an

— =

order if placed

5SS (IL at end

Avg iny
of cycle)

Avd Iny over

time

Stockout cycle
indicator

unit holding cost = 33.6305 cost*5%
ead time 8 week

l Order Quantity

= |F(IP<=ROP, Lot site,0)

.Wi Fumnavlus=wuaur week ninmls

L o DR s Y s Y s Y o O s o [ s s

13

&

= IF(Qi>0, wk No.i + LT,” )

1
l_l.
2 4
[ O s IR s | L |

3435
345

345 \_

0

0
-20

-135.914
-131.105
-126.391

JAverage Inventory = (IL before Demand + IL After
Demand)/2

IL at end cycle= IF(ILAb > IL week aaukun,IL week

345
345
345
345

-121.77

-117.238
-112.793
-108.433

2.

ADUKUN,” ")

13
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Juaaunisaitiiuniside

K1 Average total cost vavulouvrgidu

3.1.Evaluation of Replenishment System

2 Order quantity

o0 o o O o o O O o oo oo o o o o o OO

Order delivery

= period if an

order if placed

o o o o o O O O O

13

Avg iny

5SS (IL at end

of cycle)

[

Avd Iny over

time

0
0

0
-20

-135.914
-131.105
-126.391

-121.77

-117.238
-112.793
-108.433

Stockout cycle
indicator

\

\—e

Average inventory over time
= AVERAGE(Avg Inv uav week 1 : Avg Inv uov week i)

.Stockout cycle indicator (v1uduasvinuavuia)

= |F(Ri>0,IF(IL week nouku < 0,1,0)," )

14



03 K1 Average total cost vavulsuvrsiaw

3.2.Performance measures

Performance measures

_ _ avqg weekly demand,p var weekly demand,o1~2 awvg on-hand inv,1
test data (week 71-105) 13.42857143 3134.957933

{

Average weekly demand
= AVERAGE(Di week n 71-105)

l

Var weekly demand

= VAR.S(Di week i 71-105)

200.14

ﬁ

Average inventory on-hand
= AVERAGE( | week n 71-105)

15



@ Inventory policy(s,Q)

03 k1 Average total cost uovulourgiau o -
Lot size,Q 240 pcs/pallet
3.2.Performance measures unit hoking cost. R cost*S%
CSL holding cost{THB/yr)
0.142857 6,730.90

Cycle service level (AuunD:10und:dUudvVIWEY

waluuaa:sau )
= 1- [SUM(Stockout cycle
indicator)/COUNT(Stockout cycle indicator) 1

Average Holding cost /year
= Unit holding cost x Average inventory
on-hand

16
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alagiviutauasimiunisuind
03 K1 Average total cost vovulavrgiau dAouINULUDS

ZACPT - Cape Town, South Africa >>>>THLCH - Laem Chabang, Thailand
p -
3.3.x1aunusduydvulavrgan
° i 2 - PICK UP (Container 20GP) B 8,092 40
- TERMINAL HANDLING ORIGIN (Container 20GP) B 4,704 88
- RELEASE FEE (Container 20GP) B 2,220.70
2 - PORT CHARGES ORIGIN (Container 20GP) B 2,615.91
SD U s) ” u a u a Cargo dues + Seal + Navis fee + Transnet Fuel Neutrality Fee
> - B/L FEE or Bill of Lading Fee (luasasaudiniangia) (BL) B 231473
. - ISPS ORIGIN (Container 20GP) B 71223
- AMS FILING (Shipment) B 1,602.51
e Major setup cost Y\ |- HANDLING ORIGIN (Shipment B 979310
o . - VGM SUBMISSION B 1,599.66
(TH B/conta|nerlone t|me) total origin charge B 33.656.12
1 2 1 - - 2. 2 11 2. 2_Main|eg
O ﬂ'][UD'] EJ[U A1savdum 1 a -[U:)']ﬂ'] EJZUC'I _ INTERNATIONAL FREIGHT (Container 20GP) B 2421566
. - : . g u - CFS ORIGIN Transport Fuel Recovery (Container 20GP) B 17,805.63
=1~ e = - BAF - BUNKER ADJUSTMENT FACTOR (Container 20GP) B 9,935.54
D:UD—] UDU U—]ﬂ Hsauas ﬂma\) laa FT]ZU - CARRIER BOOKING FEE (Shipment) B 1,780.56
I I 2 - REGULATED AGENT FEE B 3,058 .86
Agency fee 3.5%of total origin charge + seafreight charge , min ZAR 850
D—] 8 a:) u u = 0.035 (Flat)
. . . total mainleg B 56,796.25
e Unit holding cost (THB/unit/year) Las:
. 3. Destination charge
. =T 2 . - DELIVERY ORDER. FEE (BL) B 1,650.00
Order Qua ntlty n-[OD']ﬂﬂ—]S Eva | Uathn - TERMINAL HANDLING DESTINATION (Container 20GP) B 2.,800.00
. - CUSTOMS CLEARANCE DESTINATION (Container 20GP)
Max 3 page of customs entry, extra page =THB 100/page B 1,500.00
U a\) ""C] a = S KU - HANDLING DESTINATION (Shipment) B 500.00
. . - EDI FEE DESTINATION (Shipment) B 300.00
°® U NIt cOSt (TH B/U N |t) - CUSTOMS DOCUMENTATION DESTINATION (BL)
Customs fee B 200.00
- DELIVERY (Container 20GP) B 4.935.00
L Total Destination charge B 11,885.00
Total | B102,33737| |7/




03 K1 Average total cost vavulsuvrsiaw

,Order Quantity Kso Qi

( : . 2. . 1
Order Eqnasjt':'{f:é?gne k{:r&.arli:;fz?i = -[OD—]ﬂfnS Evaluat|0n laas SKU
Wk. No. Qi Order Quantity (pcs.) frequency time) time)
i SFFODG  |SFFO14 SPWD13 SPWO058 OF K Vi
S::;g]der enty 240*1pallet (1441 pallet 192*1 pallet 240*1 pallet B 102,337.37 j.order Frequfncy a
oo el el g = IF(SUM(Qi Av 4 SKU tu week Gu>1), 1, 0)
X h 0 i 0 0
X - 0 0 0 0 ) _
§ : : : : Major setup cost Ksa K
X 0 0 0 0
: : : : : ( o= |F(Order Frequency =1, K, 0)
" 1 240 144 19; 240 1 B 102,337.37 B 535,475.90 ; K = 102,33737 uin
2 0 0 0 240 1 B 102,337.37 B 88,050.24
3 0 0 0 0 0B - B -
g 2-43 1-42 g g 2 g 102,337.37 g 285,674.11 . -t .
99 0 0 0 240 1B 1nz:33?.3? g aa:n5n.24 Varlable cost KSd Vi
100 0 0 0 240 1 B 102,337.37 B 88,050.24 . &
101 0 g 0 g os - |® - 9= SUI\/IPLRODUCT(Unlt Cos,t nv 4 SKU,
104 : : : of o8 : Qi yavnv 4 SKU Tu week Uuq
105 0 0 0 0 0B B

18




03 K1 Average total cost vavulsuvrsiaw

CSL dawna ovaa Liner bag daagludaqaudov ua=luldidu Holding cost/year
waanwurikanlunmsikulgyavusen usyndvlulad SS uindn uas = holding cost Alda1nMs
anAmaculkeyawisasadaumla wWavmausenidunWiniuazskue Evaluation udasz SKU
s1glded(uds:inAlne dolulawdiu CSL uawegiuno:aacunuiinu Total = n1ssow holding
? - x
L cost nv 4 SKU
holding cost(THB/yr)
SFF006 SFF014 SPW013 SPWO058 total
6,730.90 5,842.66 4407.269314 0| B16,980.83
CSL \. 14.29% 50.00% 0.00% 0.00%

Average Major setup cost/year
® = Average (Major setup cost week

Avg Major setup cost B 64,326.35 [week / .
B 3,344,970.04 /year n71-105) x 52
Avg Variable cost B 62,678.73 [week .
< B 3,259,293.77 /year . Average Variable cost/year
\ * = Average ( Variable cost week
Avg total cost/yr B 6,621,244.64

A 71-105) x 52 19




04 A urausiusvauadiudavmsna:tiatuluauina (Forecasting)

JSu1auAIudGavAISYavNY 4 S19A1S

1,800.00 2 ADI (Avg'

1,600.00 SKU | CV® |inter-demand

1,400.00 inter\;al]

1,200.00 LUMF’Y

1,000.00

— SFF006 | 0.5815 2.9167|; cv™2 >0.49,

600.00 ADI > 1.32

400.00 ‘ | ‘ ‘ SFF014 | 0.6159 2.5926 LUMPY

o 1) TTO| IS | I O RN | A O A I | TR Intermittent

H-"‘““"“5*:22:Em33&?:E;mﬂiRQSQQE3?&2:252Ei-SEEEE:F‘:FZ‘:EE;QE&:EQ;‘:EEgg SPW013| 0.1586 7.7500| ; cv”2<=0.49,
ES5FF006 B SFFO14 SPW013 BSPWO0O58 ADI > 1'32
SPWO058| 1.4004 3.3333|LUMPY

[oamsuwsmfunmuma\)msnsausauuﬂouu Ul Forecast lagslusuunsuy R

studio uas lua\mmuauau 0 wwo: 01391598 forecast Av 4 38 God
Train 2/3 Test1/3
week 1-70 week 71-105

20



@ yuadaumsaitiunisdvy

04 AmMudauKIUSUIauAIINaavAISRD:IAQTUludUIAQ (Forecasting)

e Croston's Method
Humswennsadusunaunnudavmsioiddziiaduluauina d1ksu Intermittent
Demand ua: Lumpy Demand lasugnidu 2 dsu Ad
1.Demand size : yuraALAGaVANSALAQTU (NoN-zero guantity)
2.Interarrival time : a1s:kVAISIAQ Demand
gonv 2 dun:anUsuiBeudrgds Simple Exponential smoothing (SES)

> #croston decomposition #df_train
> df_trainf$sFrF006

[1] o O O 0200 0 O 0400 048 O O O O0O2000 O 0O 0O O 0200 O
[24] 2 020 220 0 1 0Q20030 0 0O O O O 0200 0 10 0 220 480 22 0O
(47] 200 0 20 O ©o o ©O O O 0200 O ©O ©O 0 20 0300 O 300480 0 O
[70] 20
> crost.decomp(df_trainSsFrF006) # non-zero demand

Sdemand
[1] 200 400 480 200 200 2 200 220 1 200 370 200 10 220 480 22 200 20 200 20 300 300 480
[24] 20

Sinterval ;21
[1] 542562 212217 2211228522173
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04 fuwausiusnuanudavaisnaztiatulusuina (Forecasting)

I e Croston's Method
o

> T.CcrostsSFF006 <- crost(df_train%sFF006, h outplot = TRUE)
> T.crostsSFFO06

Emode]
[1] "croston"

Sfrc.in
[1] MNA NA

[11] €0.95238 63.74448 B3.
[21] 61.85452 61.85452 509.
[31] €3.89246 65.20427 bB8.
[41] 63.82446 64.14673 64.
[51] 72.50000 72.50000 72.
[61] €5.52009 65.52009 B2.

Sfrc.out

[1] 68.96293 68.96293 68.
[11] 68.96293 68.96293 68.
[21] 68.96293 68.96293 68. . . . . . |
[31] 68.96293 68.96293 68. . . Period

Sweights
[1] 0.01653391 0.05562038



@ yuaauMsaIliunlIsIvg

04 AudaukIUsSuIuAIuGavAIsia:tAiaduluauina (Forecasting)
o« | * Syntetos-Boylan Approximation (SBA)
e Shale-Boylan- johnston method (SBJ)

—_—— G

AL 2 58 lUu:’)S'ﬁUquS\)ua WCUUIUIDIADS Croston Toawnonun\) 2 350190

3savnadaiuisamdaMANULLULRYL (Bias) oonla & 50 SBJ 2:=ilADIWUNUE ﬁEj
13138 SBA ua: Croston d1KSundudGavAIsniyIvIdaIs=KIvAIINGIVAISAFU

lLa: Uﬁwauu:m:ms:mwnnuua\)msnmnuumqnunawsau

o ®

f.sbasFFO06 <

— crost(df_trainfiSFF0O06, h =
f.sbaSFFO06

#5yntetos & Boylan approximation method (SBA) #remove bias
= 35, type = "sbha", outplot

= TRUE)

#5hale-Boylan-Johnston method.
f.sbjSFF006 =- crost(df_trainisFrF006, h =
f.sbjSFFO06

. type = "sb3", outplot = TRUE)

23



04 suwaukivsuicuanudavaisis:ztiaduluauina (Forecasting)
Q/ Teunter-Syntetos-Babai method (TSB)

WWudERAwWcuuidodn Croston Gvdioduov TSB Ao AtnisAanisaigvavadian
doldudn:ludanudavmsiaaduiou (IWiklaudAu Croston SB) Lia: SBA na:

adtanA forecast wA¥IL non-zero demand)
o o

> #TSB (Teunter-Syntetos-Babai) method

> T.tsbSFF006 <- tsb(df_train%sFrF006, h = 35 , outplot = TRUE)
> T.tsbsFF006

Smodel

[1] "tsh"

Sfrc.in

[1] NA 63.13203 61.84765 60.58940 59.35675 62.21853 60.95274 59.71269 58.49787 6]
[12] ©68.28243 66.89327 65.53237 64.19915 62.89306 65.84288 64.50335 63.19107 61.90549 ol
[23] 62.43588 61.16566 62.03816 60.77604 63.68477 66.75629 65.39817 65.88050 64.54020 6]
[34] 70.65563 69.21818 67.80998 66.43043 65.07894 63.75495 66.58751 65.23283 65.79810 6«
[45] 73.64947 73.98943 72.48416 75.10417 73.57622 73.76804 72.26727 70.79704 69.35672 6]
[56] ©5.20920 63.88256 66.626260 65.27079 63.94200 62.64202 61.36760 62.07304 60.81020 6«
[67] 67.37744 73.58822 72.09111 70.62446

$frc.out

[1] 71.0607 71.0607 71.0607 7
[13] 71.0607 71.0607 71.0607 7
[25] 71.0607 71.0607 71.0807 7

L0007 71.0607 71.0607 71.0007 71.0607 71.0607 71.0607 71,
L0607 71.0607 71.0607 71.0607 71.0607 71.0607 71.0607 71.
L0607 71.0607 71.0607 71.0607 71.060/7 71.0607 71.0607 /1.

=

Sweights
[1] 0.03565774 0.02034438



04 AU uKIUSU1auAINGavaisna:=tAatuluaurna (Forecasting)

¢ ACCURACY

SFF006 |SFF014 |SPWO013 [SPWO058

Croston | 78.29082| 12.16838| 26.27108| 258.06/10
SBA 77.78159| 11.87537|26.26757| 297.99146
SB] 77.93993|11.82424| 26.26/58|297.97570
TSB 79.79254| 12.27064| 26.27382| 298.44963
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5.1 KIUSUIUAISAVTD

laga:=tihmaasuavaudavas nldaams Forecast uaztidon model forecast
(Croston , SBA, SBJ ua: TSB ) Aid RMSE dhiaauvavuda: SKU uirh Joint Replenishment
Problem wWarkiUSureunisdvdoauavuda: SKU (Qi k8o Order Quantity ) f'ir‘iﬂﬁﬁunu

sJudInga

Lead time (year) L 0.15385 =8/52
Major setup cost (THE/one time) K B 102,337.37
tem i SFF006 SFF014 SPW013 SPWO058
Minor setup cost (THB/one
ime/pallet) ki B - B - B - B -
nit cost 672.61 862.84 842.46 366.88
nit holding cost
THB/unit/year) hi =Cr ; r=0.05 33.63 43.14 42.12 18.34
nual demand FC rate
units/year) di 3,548.62 634.51 436.16 1,714.08
Major + Minor setup cost Common cycle
THB/one time) Ki 102,337.37 102,337.37 102,337.37 102,337.37 | time (T)
cle time (year) Ti = mi*T 0.4058 0.4058 0.4058 0.4058 0.4058
mi 1.00 1.00 1.00 1.00
[Order quantity (units) qi=di*Ti 1,440.00 257.48 176.99 695.56
<= <= <= <=
ctual Order quantity (units) Qi = CiXi 1440 288 192 720| total pallet cap/container
1mupallet[m-s§atﬂaln-?a [
*Arvuau TauuaTus* Xi 6.00 2.00 1.00 3.00 12
pacity/pallet Ci Ci 240.00 144.00 192.00 240.00
Eycle stock (units) Qi/2 720.00 144.00 96.00 360.00
rder frequency (times/year) (OFi) =1/Ti 2.46 2.46 2.46 2.46 2.46
vg minor setup cost (THB/year) ki*(OFi) - - - - -
vg major setup cost (THB/year) 252,191.96 K*OF
l:vg setup cost (THB/year) 252,191.96
vg holding cost (THB/year) [ 41,073.81 sumproduct( Cycle stock*hi)
JAvg total cost (THB/year) 293,265.77 2 6




Lead time (year) L

Major setup cost (THB/one time) K

Item i

Minor setup cost (THB/one

time/pallet) ki

Unit cost

Unit holding cost

(THB/unit/year) hi =Cr; r=0.05

Annual demand FC rate

(units/year) di

Major + Minor setup cost

(THB/one time) Ki

Cycle time (year) Ti = mi*T

mi

Order quantity (units) qi=di*Ti

Actual Order quantity (units) Qi = CiXi

Iuupallet/nsdetialnse
*mvuautauua Tuu* Xi

capacity/pallet Ci Ci

Cycle stock (units) Qi/2

Order frequency (times/year) (OFi) =1/Ti

Avg minor setup cost (THB/year) ki*(OFi)
Avg major setup cost (THB/year)

Juaaunisaitiiuniside

[ \ _r = cost of capital (»n
0.15385 =8/52
oamuamua) 5% cioU
B 102,337.37
SFF006 SFF014 SPW013 SPW058
B L i = =
672.61 862.84 842.46 366.88
33.63 43.14 42.12 18.34
3,548.62 634.51 436.16 1,714.08
102 337.37 102, 337.37 102,337.37 102,337.37
0.4058 0.4058 0.4058 0.4058
1.00 1.00 | 1.00 1.00
1,440.00 257.48 176.99 695.56
<= <= <= e —
1440 288 192 720
6.00 2.00 1.00 3.00
240.00 144.00 192.00 240.00
720.00 144.00 96.00 360.00
2.46 2.46 2.46 2.46

\

di = mean vov demand FC
week i 71-105 x 52 week

Common cycle
time (T)
0.4058

total pallet cap/container

| <= 12

2.46

252,191.96 K*OF

Avg setup cost (THB/year)
Avg holding cost (THB/year)

252,191.96
41,073.81 sumproduct( Cycle stock*hi)

Avg total cost (THB/year)

293,265.77
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Joint Replenishment Problem

n

K = dunulunmsihngeewmnuiues (major setup cost) min E_I_ E :hiCiXi
T = nrums9iunn) ¥995zesinaaananlunsdiusas oy T e 2
Y8IN9 4 SKU (Base cycle 38 Common cycle time) S. L. sdoidas SKU dovfamsay
I ul.r | . . . < . . [
T; = sssvvinsweaiailunisdiusiaysouved SKU | dlIl = XiCi wvuidu Pallet
. , - _ 1 Gussald 12pallet Zi:lxi <12
m; = 3UUYNVI T #yB Common cycle time
y 4 1= , m; = 1 uassianflusrnugy
dl = ANUMNDINTLRAUADUVDY SKU |
y » o o X; =2 1 uagdaniluduiudy
h; = dunulunistieasesdunn vinmieAl
o = as N I T 2 O
Ci = WTUIUUTIYVDIEAUAN SKU T & 1 wikaw
] LSl et Ti = miT
Xi = PIUIUNANVDI SKU 1 MININTTES
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5.2 K1 Reorder point
lonsiuAUSUIaUASaLED
yovla: SKU 1as avninisKl

Joint Replenishment
Problem uuu Cycle Service
level Optimization WK
Safety stock ua: Reorder
point Aauisawwu CSL TKa

adulsvragwaula

ead time (year) L 0.15385 =8/52
ajor setup cost (THB/one time) K B 102,337.37
tem i SFF006 SFF014 SPWO013 SPW058
inor setup cost (THB/one
ime/pallet) ki B - B - B 5 B B
nit cost 672.61 862.84 842.46 366.88
nit holding cost (THB/unit/year) hi =Cr; r=0.05 33.63 43.14 42,12 18.34
nnual demand FC rate
units/year) di 3,548.62 634.51 436.16 1,714.08 Common
ajor + Minor setup cost cycle
THB/one time) Ki 102,337.37 | 102,337.37 102,337.37 102,337.37 time (T)
cle time (year) Ti = mi*T 0.4058 0.4058 0.4058 0.4058 0.4058
mi 1.00 1.00 ] 1.00 1.00
rder quantity (units) qi=di*Ti 1,440.00 257.48 176.99 695.56
e P <= e
eal Order quantity (units) Qi 1440 288 192 720 total pallet cap/container
nuupallet/nsdetialase
*ArvuauTuuuna Tusi* Xi 6.00 2.00 1.00 3.00 . 1200 <= 1
pacity/pallet Ci Ci 240.00 144.00 192.00 240.00
SFF006 SFF014 SPWO013 SPW058
ead time (week) 8.00 8.00 8.00 8.00
tandard deviation of wkly
emand RMSE 77.78 11.82 26.27 297.98
ean of wkly demand 68.24 12.20 8.39 32.96
of wkly demand Y =sd/mean 1.14 0.97 3.13 9.04
ean of demand during LT =mean*LT 545.94 97.62 67.10 263.70
tdev of demand during LT Sde= SD*SQRT(LT) 219.999559| 33.44399266| 74.29591428| 842.8025524
SL 0.98 0.98 0.53 0.66 (<=| 0.9999
fety factor = NORM.S.INV(CSL) 2.075909459| 2.151302065| 1.512753816| 0.408307075
= safety factor* Sde 456.6991653( 71.94813048| 112.3914278| 344.1222447
, ROP *Atvuauiouunalui* ROUNDUP(ss+mean
e,0) 1,003.00 170.00 180.00 608.00
otal SS =SUM(SS) $85.1609683 <= 985.16 CSL 7 0.80
=SUMPRO(CSL,di)/S
uM(di) 0.89
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ACCURACY

RMSE

Croston
SBA
SB]

SFF006

SFF014

SPW013

SPW058

78.29082
77.78159
77.93993
79.79254

12.16838
11.87537
11.82424
12.27064

26.27108
26.26757
26.26758
26.27382

298.06710
297.99146
297.97570
298.44963

Juaaunisaitiiuniside

mean of weekly demand = mean vov
demand FC week n 71-105

demand

CSL

55

Total SS

Lead time (week)
Standard deviation of wkly

Mean of wkly demand
cv of wkly demand

Mean of demand during LT
Stdev of demand during LT

safety factor

Demand weighted CSL

|

S, ROP *avuauioauuialuu*

SFF006 SFF014 SPWO013 SPW058

8.00 8.00 8.00 8.00
RMSE 77.78 11.82 26.27 297.98

68.24 12.20 8.39 32.96
=sd/mean 1.14 0.97 3.13 9.04
=mean*LT 545.94 97.62 67.10 263.70
Sde= SD*SQRT(LT) 219.999559| 33.44399266| 74.29591428| 842.8025524

0.98 0.98 0.93 0.66
= NORM.S.INV(CSL) | 2.075909459| 2.151302065| 1.512753816| 0.408307075
= safety factor* Sde | 456.6991653| 71.94813048| 112.3914278| 344.1222447
ROUNDUP(ss+mean
e,0) 1,003.00 170.00 180.00 608.00
=SUM(SS) 985.1609683 <= 985.16 CSL 11 0.80

=SUMPRO(CSL,di)/S

UM(di)

0.89

<= 0.9999

&1 CSL yavonv 4 SKU = 0.80

2:Q9viJ SS = 985.16 Fu
Tagdovnslk CSL 10ag TAgvnaa
wa=o SS TutAu 985.16 Bu (SS aaud
CSL 103w = 0.80) 30
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Joint Replenishment Problem
Cycle Service level Optimization

S.T.

n
Z §

max o
, 1di+----+d.ﬂ 1
1=

m P N o)o;VL <SSy

SS,

— AR BINISLRassdUAY U89 SKU |

| o = = =
= AT Lﬂuﬂlﬂﬂ'ﬁﬂUWﬂﬁJﬂﬂLWﬂﬂWﬂﬁluﬂqﬁﬁlﬂUﬁuﬂﬂ

in:]ﬂﬁ’l (CSL: Cycle service level) w83 SKU |

= dudeauuingsgiu (Standard deviation) 384

AR BINTISTIEEUAY Ve SKU |

%:" 1 QF -If-dl Ill.-" = 2’ = r -If-dl TAQS
= sygznafauLsdUnVindidumautadua v lasu
a1 (Lead time)

- AumAIRaaNataan UaAUA YA BS1YI9 4 SKU

(Total safety stock)
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@ yuaaumsaitliunisdivy

5.3 Evaluation of Replenishment System
lUansumMUsSHIuA1ISavsa ua: Reorder point yavuaa: SKU dvuiwsikuaulouvie
n1savdalKkutlazi Evaluation of Replenishment uda: SKU tWor1 Average total cost

= P . ~ ! . s . , . § NEW Inventory
: 5 = 2 = = g . o o . o policy(s,Q)
o E : : g 5 . 5 =53 @ : 5
[w] £ i} i 1 [w]
o E n . o o . o . o ] = 3 Uy = — o
- = a § Eoe5 & &5 ES 5 5 C twt  E 35 I g%
= o 8 = m Qe E = m E m E o 5 5 5+ 3 o — T o @ e
Wk. No 3 g & E 2388 & =5 g £ b 5 &85 z Bs | 55 | RE
[ Dy Li R 10 IL° D IL; IF; L Bi Qi Wi
X ] ]
X ] ]
« o o RCOP,s 1003
x 0 0 Lot size,Q 1440 pcs/6pallet
X d ; unit holding cost =~ 33.6305 cost*5%
X 0 ] o
x i 0 lead time 8 week
x [ [ 0 0
1 0 8 0 0 0 0 0 0 0 0 1440 g 0
2 0 8 0 1440 0 0 0 1440 0 0 0 0 0
3 0 8 0 1440 0 0 0 1440 0 0 0 0 0
4 0 8 0 1440 0 0 0 1440 0 0 0 0 0
5 200 8 0 1440 0 200 -200 1240 0 200 0 -100 -20
99 0 8 0 0 1785 0 1785 1785 1785 0 0 1785 1291.965
100 0 8 0 0 1785 0 1785 1785 1785 0 0 1785 1296.895
101 0 8 0 0 1785 0 1785 1785 1785 0 0 1785 1301.728
102 0 8 0 0 1785 0 1785 1785 1785 0 0 1785 1306.466
103 0 8 0 0 1785 0 1785 1785 1785 0 0 1785 1311.112
104 0 8 0 0 1785 0 1785 1785 1785 0 0 1785 1315.668
105 0 8 0 0 1785 0 1785 1785 1785 0 0 1785 1320.138

goduaauluns Evaluation a=riaiskisuldgrauduaaumsaidunsdys guaaun 3 32
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5.4 knaunulagwasvovulavialky

Order Frequency
= |F(SUM(Qi nv 4 SKU tu week tu>1), 1, 0)

Variable cost KSo Vi

= SUMPRODUCT(Unit
cost NY 4 SKU, Qi uavnv
4 SKU Tu week duq

Major setup cost KSd K
= |F(Order Frequency =1,

)

-

rK=102,337.37 uan

f
Major setup
cost Variabla cost
Order (THB/one Vi (THB/one
Wk. No. Qi Order Quantity (pcs.) frequency time) time)
i SFF006 |SHFF014 |5PWO013 [SPWO5S8 |OF K ki
Qi Order
Quantity & [(240pcs.™|144pes. |192pes™ |240pes.™ 4
(pcs.) opallet |*2pallet [1pallet |[3pallet B 102,337.37
Unit cost 6/72.606| 862.838| B842.456| 366.876
ROP 1003 170 180 608
% 0 0 0 0
) 4 0 0 0 0
) 4 0 0 0 0
4 0 0 0 0
o 0 0 0 0
¥ 0 0 0 0
® 0 0 0 0
X 0 0 0 0 [
1 1440 2838 192 720 1 B 102,337.37 B1,642,952.26
2 0 0 0 0 0B - B -
3 0 0 0 0 0B - B -
4 0 0 192 0 1 B 102,337.37 B 161,751.55
] 0 0 0 0 0B - B -
99 0 0 0 0 0B B
100 0 0 0 0 0B B
101 0 0 0 0 0B B
102 0 0 0 0 0B B
103 0 0 0 0 0B B
104 0 0 0 0 0B B
105 0 ] I I 0B B

holding cost(THB/yr)
SFF006 SFF014 SPWO013 SPW058 total
56369.52 8262.31 8725.48 4169.33 77526.64
CSL 100.00% 100.00% 100.00% 33.33%
test

Avg Major setup cost B 14,619.62 |/week

B 760,220.46 |/year
Avg Variable cost B 54,525.93 |/week

B 2,835,348.17 |/year
Avg annual Total cost B 3,673,095.28 3 3




JuaduAISAIltiuNISIDY

- e < i N
ulgurgaisdvouuulauy ulguvrgnmisavsouuulkuy
i SFF006 SFF014 SPW013 SPWO058 i SFF006 SFF014 SPWO013 SPW058
Qi Order Quantity Qi Order Quantity
(pcs.) 240*1pallet  [144*1 pallet [192*1 pallet |240*1 pallet (pes.) 240pcs.*6pallet |144pcs.*2pallet |192pcs*ipallet |240pcs.*3pallet
Unit cost 672.606 862.838 842.456 366.876| | |Unit cost 672.606 862.838 842.456 366.876
ROP 200 60 100 200/( | [ROP 1003 170 180 608
holding cost(THB/yr) holding cost(THB/yr)
SFF006 SFF014 SPW013 SPW058 total SFF006 SFF014 SPW013 SPWO058 total
6,730.90 5,842.66 4,407.27 - 16,980.83 56369.52 8262.31 8725.48 4169.33 77526.64
CSL 14.29% 50.00% 0.00% 0.00% CSL 100.00% 100.00% 100.00% 33.33%
test
Avg Major setup cost B 64,326.35 /week Avg Major setup cost B 14,619.62 |/week
B 3,344,970.04 /[year B 760,220.46 |/year
Avg Variable cost 5 62,678.73 [week Avg Variable cost B 54,525.93 |/week
B 3,259,293.77 /year B 2,835,348.17 |/year
Avg total cost/yr B 6,621,244.64 Avg annual Total cost B 3,673,095.28

ulgurelku awisaaadunusoula 6,621,244.64 -
3,673,095.28 = 2,948,149.37 uan/U Aaawlu 44.53% 34



(@) asuna

ulgurglaua:ldulunmsiAvdumavadvikliosiaa olunisdvdudiudazasvo:dov
imsavidudaautnuwias lasmsididasutnuiuasmn wawsmid w1 Us:zinAlng
GoudazAsviAEmelumsiidnaudiae (102,337.37 uin/d/Aso) uaztijousenidudl
avaavliuialn dowalkusdndavrinnisavdadumiiinsiudukaignsv wazmikd Major
setup cost k$omigrslumstindrdaauinutuasav 3nnvdvi Cycle service level A
ApudVM

goluviuddulvriasusudsvulavianisdvdalki lasrhmsweimsaindnudovas
k&aUsureunudavnisno1pa:tAadulusuinadksu Intermittent Demand wa: Lumpy
Demand ua:thA1 Mean ua: Standard deviation K§a A1 RMSE Aldoinnswennsal
Ui Joint Replenishment Problem tWakUSunaunisavdaua: Reorder point Atkun:
au thuidmkualuuleuelkd wazrinns Evaluation of Replenishment System 6vld

Waawsavu
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(@) asuna

CSL SFF006 SFF014 SPW013 SPW058
ulainadiy 14.29% 50.00% 0.00% 0.00%
ulanalni 100.00% 100.00% 100.00% 33.33%
qp 85.71% | 50.00%b0 | An 100.00%b | /i 33.33%0
Avg setup cost Avg Variable cost |holding cost Avg annual Total cost
ulowady | B 3,344970.04 | B 3,259,293.77 | B 16,980.83 | B 6,621,244.64
ulawnalvd | B 760,220.46 | B 2,835,348.17 | B 77,526.64 | B 3,673,095.28
W -B 2,584,749.57 |¥/-B 423,945.60 |{h B 60,545.81 |¥/-B 2,948,149.37

Average setup cost/year

Holding cost/year

-70.37%

+1.65%

Average Variable cost/year NV,
-11.54%

Total cost / year

4453%
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