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SYSTEM. THESIS ADVISOR : ASST.PROF.MANOP REODECHA, Ph.D.,163 pp. ISBN
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The purpose of this thesis is to develop an inventory management system for an electrical
device trader. The objectives of the system are 10 improve the accuracy of inventory data and to
improve the service level while reducing the cost of inventory.

The study started with merchandises, which are comprised of 18 items, are selected for study
to develop an initial system. The system separates merchandises in to two categories. One is for over —
the — counter sales, whose demands are not known in advance and have to be forecasted. The other is
for project sale, whose demands can be predetermined.

In the case of over — the — counters sales, inventory control policies for individual items set
according to their annual sale volumes. The order — point / order — quantity policy is used for items
with low sale volumes. The Part — Period Balancing technique is used for medium to high sale volume
items, which employ the Decomposition technique to forecast their demands. As for items sold to
projects, the Part — Period Balancing technique is used. All calculation for inventory control
parameters are done with software packages.

A part of the development in this thesis is a database for keeping inventory data and reporting
inventory movement and statistics.

A test to compare the performances of the developed system with the existing ones, using the
operation data of year 2005, found that inventory cost was reduced by 53%, average inventory value
was reduced by 33%. This was achieved with a service level better than 97% and 3.85 times of

inventory turmover.

Department ____Industrial Engineering __Student's signature ____(z6%  §4c1e8
Field of study __Industrial Engineering _ Advisor's signature (> "2
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2.2.1 ﬂ1§ﬂ3ﬂﬂuﬂlﬂﬁﬂ\iﬂ€f\1ﬂ§$!ﬂﬂ A [1], [6]
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2.2.2 ﬂ1§ﬂ3ﬂﬂuﬂlﬂﬁﬂ\iﬂ€f\1ﬂ§$!ﬂﬂ B [1], [6]
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2.3 WeeszUUNEAAINGAZNIIANIAIVYN
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2.3.1.1 uTewedSnanmsaasenuuisevida (Economic Order Quantity - EOQ) [1],
[2]
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Est.varD = ilszmnamanuuilsilsivves D
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St.  1,+P—I =D,
P, 1, >= 0
X,=1,ifP, > 0

X,=0,ifP, = 0
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C, - 51NN UIUDINTANTIIIAT ¢ ,C,>0;
I o [
H, Squnulunsduiaalusianant | H >0;
D, - ANNARIM I AUA JuYIana t ,D,>=0;

a o dy a 9 ]
A USamsaseduam lusiaan t
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as 9 g ax v a J = .
2.3.2.2 953 1% Heuristic: 95MININAANT lao1lszanavesdaneiiaziia (Silver-

Meal Heuristic Method) [6], [14]
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1 dy 1 1 Y 1 ] ] (%
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1 ° [ [ <3 o &
e uadmndiwaaludanudn TRCUT (T+1) wnna1 TRCUT (T) Nagrgadiuim &9
1 a 0‘/ dy d' ] qul A a Y ] 9
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o TRCUT (T) = [m 190 lumade®o (A) + audusnm (Vo] / 5291981 (T)

2.3.2.3 M31935MT Heuristic D) [18]

v Aan [ 4

an v J A
UDNVINITNITHINAANTAY 2 ’J%%Né]juENN?‘ﬁﬁWWﬁﬁW‘ﬁIﬂﬂﬂizNWﬂ!ﬂigﬁU

J Aa a vad an K as o Y o ' v t;‘
ﬂﬁﬂll%‘]ﬂ;]ﬂﬁﬂﬂﬁﬁm’)ﬁ "Tﬁﬁ]z!,Lﬁﬂ\‘]’J‘ﬁﬂﬁﬂﬂl’mﬂﬂEJGI,GD'WJEJEJNQQS;I@IITJH

1A 0 1 2 3 4
ANVUABINI(D) 0 600 450 750 900
FINADNUITVBIAUAU) 0 100 90 110 100
¥ lums daie(o) 0 32,000 | 32,000 | 32,000 | 32,000
A ldaelumsdanuH) 0 6 6 6.6 6.6

1) LFL Lot sizing (Lot for lot)

ax t;‘d Aas o o dy (Y Y [ (] A A d?
AN UURITMIMUUANS FIFDNINVANUADINITUADS FIIATNATY

¥1917a1 0 1 2 3 4

MIsFI¥oudazyIIn 3 600 450 750 900

miﬁm’;mﬁﬂ%’ﬂ'wamﬁa@mﬂﬁaﬁﬁqm"lﬂﬁ
aldaesmidanai 1 Ec) = aldsiudado- a1 eans 1+ alFenuiian
= 32,000 + 600*100 + 600*6/2
= 93,800 UIN
waziiludade A dmsua g eludawai 1 f93anai 4
mls1e50 = TCI + TC2+ TC3 + TC4
= 93,800 + 78,350 + 109,475 + 124,970

=406,595 U
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v Y v
2) sunamsaiyendalsendaununeil EOQ Lot sizing (Economic order

quantity)

Avg.D = (600+450+750+900)/4 ~= 675

Q*eoq = (2*Avg.D*O/Hi)N(1/2) = (2*675*32,000/6)(1/2) ~= 2,683

390987 0 1 2 4
MIFIHoUAAZFINIA \ 2,683 0 17

TC1=32,000 + 100*2,683 + (600/2+2,083)*6 = 314,598

TC2=0 +0 +(450/2+1,633)*6 = 11,148

TC3=0 +0 + (750/2+883)*6.6 = §,302.8

TC4=32,000 +100*17 +(900/2)*6.6 = 36,670

TC =314,598 +11,148 +8,302.8 +36,670 = 370,718.8 baht

3) POQ Lot sizing (Periodic order quantity)

POQi =Q, /Avg.D~=

Orderl = 4*600 = 2,400

Order4 = 4*900 = 3,600 => aﬂammmmﬁ'mmiﬁuﬂu 300

290001 0 1 1) 3 4
MIdadeuAaZ T - 2,400 | © 0 300
TCI =32,000 +100%*2,400 +(600/2+1,800)*6 = 284,600
TC2=0 +0 4+ (450/2+1350)*6 =9,450
TC3=0 +0 +(750/2+600)*6.6 =6,435
TC4=32,000 +100*300 +(900/2)*6.6 =64,970
TC =284,600 +9,450 + 6,435 + 64,970 = 365,455 baht
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as 1 1 Y < [ [ 1 Y1 O'J dy
4) Manuangaseninaldnelumanuinuniualdnelumsdise

PPB Lot sizing (Part period balancing)

an da'd an o = = 1 1 9 < [ 1 9
Amstdudsmsswanlseumeuszrnemisnelumsnusnmn aly
[ M tﬂy a 1 9 3 o [ A a d? = [} A a M
NelumMsaire IﬂEJW’i]"IiﬂHﬂ11%%181ﬂﬂ15lﬂ‘ﬂ5ﬂ1&!']Wﬁ'ﬂﬂlﬂﬂ"’lluvmz“b'ﬂ\‘] LIDWIITUINITIAN

tﬂy Y] Y] <3 9109/’ 19 ] o [ o 9 1 1 Y
GﬂﬂWﬁﬂlﬁlufﬂﬂﬂﬂﬂllﬂll'llﬂﬂub@\‘]l!@]ﬁu W1ﬂsﬁflﬂﬁlﬂﬂ1u3ﬂ!ﬂ1lﬂﬂ1ﬁ|ﬁﬂlla31]1ﬂﬂ31911“§%181Uﬂ15

2
v A g

Yya ] o tﬂy = R A
F9%0N 1HANYI9NT FIFODILATINHIUIN

DHO! =|HC1- Ol = 3,600 — 32,000| = 28,400
DHO2 =|[HCI+HC2- 01| = 16,300 — 32,000 = 25,700
DHO3 = [HC1+HC2+HC3 - Ol = 11,250 — 32,000| = 20,750
DHO4 = |[HC1+HC2+HC3+HC4 Ol = 17,190 — 32,000| = 14,810

] ]
ISR =

A U [ A 9 A @ :/} RV A A o dy A Y
DHO4 ﬂamhmamuawqﬂ, aaiuvsaadu lanvederenyieiain 1 melvasou

AQUANNABINTVDIFINAIN | D011 4

¥ 0 1 2 3 4
mIdedeusazdanal X 2,700 | 0 0 0
TC1=32,000 +2,700*100 +(600/2+2,100)*6 =316,400
TC2 =0 +0 +(450/2+1,650)*6 =11,250
TC3=0 +0 + (750/2+900)*6.6 =8,415
TC4=0 +0 +(900/2)*6.6 =2,970
TC =316,400 + 11,250 + 8,415 +2,970  =339,035 baht

° o Jo 4 s Y, a v
MINMUIUYANUNDUBU (Safety Stock) Lﬁaﬁmiwmmmmmmamiaum

o [ 1 { i o 4 1
qATMIRTUIN A WaRUDA Safety Factor N ANTIEIDMARIFUYIT0IT21i3 195009 (Mean

Absolute Deviation Between Lead Time, MAD, ,)

ss = MAD x SF
119 ss = 5uavsnnasdIses

A a A I o
SF = Safety Factor II9AMUAANAIALBININNITNSINTUNANH UL
N3NV VLNA

MAD = Auana19duy3sitnge (Mean Absolute Deviation)
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ANudeamsauanl 2546

Y
wamInaaod ldnanaso 1

AN 4.7 LAAIHANITNATOY Paired T Test

IR IR}] ﬂﬂﬂ‘lﬂﬂcﬂ Nan13 % Elﬂﬂﬂnﬁﬁj ﬂ31ﬂﬁlﬂﬂﬂ1§!ﬂéﬂ°ﬁmﬁ
semsi sHaaum 1l 2546 2547 nAgeY 47>1 46 1¥lvailanne
1 A0001 334 526 pias 36.50 59.83
2 A0010 8,795 11,759 Uras 2521 1,226.92
3 A0014 823 1,185 s 30.55 128.92
4 A0015 1,841 1,839 goNTY 152.50
5 A0016 12,504 14,398 goUTY 1,141.90
6 A0018 2,753 3,743 Uras 26.45 394.42

o o A A Yo o o 9 Aa ¥ o =9 ¥
UIEJ‘U'IﬁJWﬁﬂﬂ\iﬂa\i‘Vllﬁﬁ)ﬂcl,“]fﬁWW'i‘UﬁUﬂ'l‘ﬂﬁJﬂ'J'lﬁJﬁ@\‘]ﬂ1§ﬁﬂ‘Hﬂwuﬁl% Part-
. . d! 9 [ A = [B-Y d! [ Y 9 d‘
Period Balancing Gmmmﬁﬁ)ﬂm‘ﬂmmazmauummmuﬁm FIUNNUANUABINITIRAY NIT
o o < . 1 o a
mmmﬂﬂﬁﬂmﬂmmm}gﬂ “WinQSB” "]f'JﬁﬂlJﬂWiﬂWN')ﬂ! ﬁWiW\TﬂWi'J'NLLWHﬂ'J‘UﬂiJﬁHﬁI'I
[ I [} A A A 9 1 A = 1 A o
AINRIZINLHUT U IIAAD ANUAUNTUAUNITAIUAN ADUUNDDIFTINIAIN 1.5 NINIT

o o a 9 [ Y o v A ) dy Y 9 ] ~ =3
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Wougaiey (11109910339a1vesuTENAI061 MY 1.5 Bow) msUszananisniy
Y £ o A oA A= S Y o A A ¥ " v
ABINIATINAWBUADUN 1 (MAVATINHIVBIANNADIMINUABUN 1 a5z
] d' A A 9 [ 1 d' o 1 d‘ =2
AT 2 azmdedudnendlsznails ehimsnuwuginai 3 lijsuda
A Y 09/’ o a :ﬂy a Y a d' = 1 d' o
PaUgAIY NANUAUUUMIYD — 11 Fuanulna uaziiedIrIwaIn 2.5 3iins
9 o a 9 v A oaj & o ] 1 - = A 9
ddnnudumainadnasmin mmsnueuIvilusaani 4 llsdudeugaig
0 : oA <3| [ @ [
Wlises msduiuauduldludnvauzmsdsolgemsnumuaasanal auaaslum
A = A @ 1 a g Hq 9 . .
5199 4.9 D9 115190 4.12 UAAIAIDENIIBNIAUAT 1 5180150 1% Part-Period Balancing Tuns

anuwuﬁuﬁ’wmﬂﬁa

M13199 4.8 uaAsdIRd1INam AN 18910 WinQSB

Lot Sizing for A0001

Production Expected Expected Cumulative

month Demand (Lot Size) Setup Inventory Backorder Cost

Initial 267

1 60 0 No 207 0 3904.8830
2 60 0 No 147 0 6677.9170
3 60 0 No 87 0 8319.1000
4 60 0 No 27 0 8828.4330
5 60 33 YES 0 0 8863.4330
Solution Method: PPB Total Cost = 8863.4330

A13190N 4.9 HAAINTIIUHITUAY 1 UEI9aIN 1

A0001

Period (Month) -11.5 -12 -12.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5
Forecast 60 60 60 60 60
Scheduled receipts 0 0 0 0 33

On hand 267 207 147 87 27 0
Planned orders 33

1 Y [ v
H10991NF AN UMAY 1.5 A0UNIIZRZiUDAI¥ 198 1.5 3do i
o dy [} d’ Y A 1 d‘ o o o a 9
MsNueumMsasye v Imeanevislurianai 3 Taeiimsd1saasuIuauaing

o A v [2) 1 A
ﬂﬁ\iﬂﬂgiuﬁﬂ@ﬂ . BININ 1.5
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A3 197 4.10 uaaansNaueu lugianain 1.5

A0001

Period 1.5 2 2.5 3 3.5 4 4.5 5 5.5
Forecast 30 60 60 60 60
Scheduled receipts 0 0 0 0

On hand 245 215 185 125 65 5

Planned orders

(D] ~ = =\ I = B 9 A A
MAN5 11319810 1.5 D9 2 HeaanaiunTamilsvesanudesms ludoun
4! 3 Y1 Aa Y d' Ll A Y 1 = ] d' | %

wilsnaua  wagenunsomamsal lanauninegluifodunianouszdariuaii 3 Wiy
v @ A A A Y 4 ' = = A

185 (ldnnadenfinanadon 1 Ae 245 aLRl8AIAIANTIBEAVIERINIAIN 1.5 D4 2 fD 30
Y ! 7 A = A £ o ~ ° vy Y °

uazausemmamssivaavieludoui 2 Ae 60) Fwaautivziilildhiudeyamsfiuon

[ ' 4 v v 9
Frnanrdideravdlsuanzdsdealenleuty Part — Period balancing 381151053

“WinQSB” Jums11um 1193913819 2.5, $299819 3.5 Ruruaednuywai 1.5

A15197 4.11 uaaamsNnauwulugiaaiin 2.5

A0001

Period 2.5 3 3.5 4 4.5 5 5.5
Forecast 30 60 60 60
Scheduled receipts 0 0 26

On hand 184 154 94 34 0

Planned orders 26

A13197 4.12 uanan13auwu lue9iaii 3.5

A0001

Period 35 4 45 5 5.5
Forecast 30 60 60

Scheduled receipts 0 39

On hand 111 81 21 0

Planned orders 39
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4.6.2 ﬂ313»1(5]9Qﬂ]ﬁ“r‘ﬁr!1511!11!!!ﬂﬁglﬂﬂiﬂuuﬂﬂﬂa!ﬂﬂﬂﬂﬂﬂﬁﬂ
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[ 9 dy 1 91 d‘
aﬂHﬂ!%ﬂQﬁJ@ﬂQﬂ']'iLL‘U‘]JL!hl‘llﬁﬁJ']'iﬂGh)'ﬂ1Lﬂﬁ81uﬂ1§ﬂigﬂ1ﬂ!ﬂ']'iEJ’E)W’UTEJTL!

Y A Y 2 ¥ A @ ! .
emﬂﬁ"lmmmaeﬂ“lﬂmaﬂmswmmmT%“l%mmmnwmmmuuuuﬂﬂmu (Decomposition)

x o o < .. % v { {
gawamssns IdonTusunsuduSegy “Minitab” szuaasdedien lannmswernsal 130

1 dyd @ 1 Ay ¥ 4 a g
MANUIN V. &5]’f)h],‘]Jul‘]Juﬂ’Ji’)EJNTIhlﬂmﬂﬂﬁWEJ"IﬂSm 1 378MIauUm

A1519% 4.13 Llﬁ'ﬂ\‘lﬁ’.]f’)fi”lﬂﬂﬁwmﬂiiﬁ’sll@\ﬁ1ﬂﬂ1§§uﬁ15ﬁﬁ A0002

Data TREN3 DETR3 SEAS3 DESE3 FORE3 RESI3 FITS3 MAD
0 9.09892 0 0.28834 0 9 -2.6235 2.6235 2.6235
0 9.01394 0 2.0895 0 7 -18.8347 18.8347 18.8347
13 8.92896 1.45594 1.48023 8.7824 5 -0.2169 13.2169 0.2169
25 8.84397 2.82678 0.64118 38.9909 2 19.3295 5.6705 19.3295
8 8.75899 0.91335 1.95797 4.0859 4 -9.1498 17.1498 9.1498
14 8.67401 1.61402 0.56467 24.7935 4 9.1021 4.8979 9.1021
18 8.58902 2.0957 1.41573 12.7143 2 5.8403 12.1597 5.8403
13 8.50404 1.52868 1.13656 11.438 12 3.3347 9.6653 3.3347
6 8.41906 0.71267 0.84816 7.0741 9 -1.1408 7.1408 1.1408
2 8.33407 0.23998 0.36942 5.4139 4 -1.0788 3.0788 1.0788
1 8.24909 0.12123 0.62057 1.6114 11 -4.1191 5.1191 4.1191
3 8.16411 0.36746 0.58769 5.1048 3 -1.7979 4.7979 1.7979
2 8.07912 0.24755 0.28834 6.9364 -0.3295 2.3295 0.3295
13 7.99414 1.62619 2.0895 6.2216 -3.7038 16.7038 3.7038
9 7.90916 VS92 1.48023 6.0801 -2.7074 11.7074 2.7074
4 7.82418 0.51124 0.64118 6.2385 -1.0167 5.0167 1.0167
13 7.73919 1.67976 1.95797 6.6395 -2.1531 15.1531 2.1531
4 7.65421 0.52259 0.56467 7.0838 -0.3221 4.3221 0.3221
6 7.56923 0.79268 1.41573 4.2381 =4.7159 10.7159 4.7159
7 7.48424 0.9353 1.13656 6.1589 -1.5063 8.5063 1.5063
8 7.39926 1.08119 0.84816 9.4321 1.7242 6.2758 1.7242
4 7.31428 0.54688 0.36942 10.8278 1.298 2.702 1.298
9 7.22929 1.24494 0.62057 14.5029 4.5137 4.4863 4.5137
6 7.14431 0.83983 0.58769 10.2095 1.8014 4.1986 1.8014
16 7.05933 2.26651 0.28834 55.491 13.9645 2.0355 13.9645
3 6.97434 0.43015 2.0895 1.4357 -11.5729 14.5729 11.5729
6 6.88936 0.87091 1.48023 4.0534 -4.1978 10.1978 4.1978
17 6.80438 2.49839 0.64118 26.5138 12.6372 4.3628 12.6372
4 6.71939 0.59529 1.95797 2.0429 -9.1564 13.1564 9.1564
2 6.63441 0.30146 0.56467 3.5419 -1.7462 3.7462 1.7462

5.18784
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AL 51878

M0 54,7543
ML Estimates
haan =0, 284800
S0ev 73813
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ADT 13
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FEUIN (-2, 2) INNGBE) Residual Analysis [19] 1070940 IAANUNOLNEIVO Model 11015117

1 . I " - AL A 9 " A V Ay o do [
A1 Residuals 1u €, =y, —y,,i=1,2,..., N, 1% y, Ao voyauaz y, Ao Anduiusiua
L4 a 4 a 5 U
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2.6.2.1 NﬁﬂWiLLﬂﬂﬂﬁglﬂﬂﬁuﬁWQWNﬁﬂym$ﬂ1§W81ﬂiﬂ!

1 dy [ o 1 Y o ~
ﬂﬂqﬂuﬂgllﬁﬂﬁWﬁﬁﬂ‘]&lﬂ!%ﬂﬁWﬂWﬂimLLUUﬁNﬂ hlﬂﬂﬂu@]ﬁ%‘m 4.14

{ a @ 4
A15N 4.14 llﬁﬂ\‘]ﬂWi!Lﬂﬂﬂi&ﬂ‘ﬂﬁu‘i?]}Wﬂ?Jﬁﬂ‘Hﬂ!gfﬂTWﬁJ'lﬂifl!
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i ST aum Goodness of Fit Aunde mARZIANNABIMIIHBMIAA MAD

1 A0002 1.3 - MUMINNTD <1878

2 A0004 1.588 ! MUMINNTO 1.5626

3 A0005 1.882 ] aumsnenal 6.7708

4 A0006 1.019 - aumsneInal 5.1093

5 A0007 0.595 - AumsneInal 25070

6 A0008 3.082 6 muﬂﬁWﬂ1ﬂiﬂf+ ANFIA1509 7.1953

7 A0011 1.753 - AUMINNTO 13.1420

8 A0012 3.379 6 Cél']iJﬂ'WLﬂalﬂwL AINDITITOY 4.2667

9 A0017 0.958 . MUMINNTD 25552

WA 189INNIINEINT AIURITURING O TIBMIUARITINT T 4.15
. "
GﬂﬁN‘ﬁ 4.15 llﬁﬂﬂﬁ1Wﬂ1ﬂﬁﬂIﬂl@Q§uﬁ}1ﬁq 9 318013
1hou sHaaum

‘?‘l A0002 A0004 A0005 A0006 A0007 A0008 A0011 A0012 A0017
1 9 5 14 8 4 4 40 6 6
2 7 2 35 8 7 33 62 6 8
3 5 3 44 14 8 s 34 6 2
4 2 0 31 21 7 4 26 6 6
5 4 4 29 10 6 8 18 6 7
6 4 1 68 12 4 8 25 6 4
7 2 5 33 12 3 7 17 6 17
8 12 7 34 12 4 5 16 6 8
9 9 13 43 21 0 3 10 6 0
10 4 . 18 2 8 3 48 6 5
11 11 4 61 23 6 11 74 6 0
12 3 0 50 27 12 35 34 6 6

MAD 5.18784 1.56259 677078 5.10934 2.50703  7.19529 13.14204 426667  2.55528
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2.6.2.2 ﬂﬁﬁWH’Jﬂ!ﬁuﬁHﬂﬁﬂﬁﬁﬁﬁ@ﬂﬁ§Zﬁﬂﬂﬁﬂ§ﬂﬁ (Service Level) NMnza

v 9 Y I 1 AAa 9 A Y = o a Y
NNV 4.6.2 UEAA IR UNVAUAILINITIONTNILADIUNTAIUIVTUAIN
Aded1309 Taogasduim Ao duAInnaedIses 1INUA1 MAD A Safety Factor (SF)
=& a @ Y Aa . ~ J Y aa 9
[11] F99ENNTUIINTLAUMI IHUTMT (Service Level) NMHUNLAY 8190812 Ia1MINaAUMN
[ ) A d? o Y a 1 91 3 A A d? 1 o 9 o Y1 9
andadiseanuvui lminaa 1 lumspunmuay  uaszilmisiulaldnalsselu
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AMAINAIFIT09 FIFAAINaN IS euNeUNeIaNTZAUMS 1FUTMI MM aNaa l1a1519N
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4.16 1WUAI9I1INIMNITLAVUTNIINHINLAUVOITINITAUMTHE A0012 FUMIAIAIANII
I o y
Wyl

v Q 4
ey iavesaunu Ny | E(H (X))

oM IaiAnMuRIMIHeanAINenIsi TR uFUMAIRId1509
H(x) =2338(%) Taoii x=1,2, ..., ss-1

ss A9 AUMAINSIFIT04

9 a A 7 g A v
iﬂfﬂﬁﬂ§'$iﬂﬁl"ll’f)\iﬂ'ﬂllW@Wﬁ1ﬂluﬁ)\‘lﬁ]1ﬂﬂ1‘ﬂ/‘lﬂ1ﬂiﬂlLﬂu!lfﬂ“ﬂﬂﬂﬁL!ﬂ'J 13192

9 9

P A P4 a A 9 Y g ¢ A 1 I a '
1@31@1u°ﬁ1&ﬂ@ﬂlﬂﬁiﬂx‘lﬂﬂﬂ 19 AITUABDINTIUBINITATINYINT U (‘ﬂﬂ’ﬂi]lﬂﬁ]%t‘ﬂu 0.5) 1NAA

v J < A 3 o oW 2 )
ﬂ1ﬂwNﬂﬂﬁff'maclumsmmwuﬁummummu ﬁl‘!ﬂ%ﬂ\‘lﬂaﬁﬁﬁ’ﬂﬁ

00744
00718

11
ss-1
E(H (X)) =23:38 ¥ 0.5 *(ss) # > 23:38(x):p;(X)
x=1
fss=1 E(H(x))=23.38%0.5%1
71 S =2 E(H (X)) = 23.38%0.5%2 + 23.38%0.0744*1
7SS =3 E(H (X)) = 23.38%0.5%3 + 23.38%0.0744*2 + 23.38%0.0718* 1



mmandvesmeduminanas , E(S(x))

S(x)

E(S(x))

85.25(X)

i85.25(x).px(x)

18S=1 E(S(X))=85.25%0.0744*1

=).

SS =2 E(S(X))= 85.25%0.0744* 1+ 85.25%0.0718*2
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o x=1,2,....ss LA ss ND AUAIAIAGIAIT0I

1SS =3 E(S(X)) = 85.25%0.0744* 1+ 85.25%0.0718*2+ 85.25%0.0669* 1

A3 4.16 L!ﬁﬂ\‘lﬂﬁﬁ11!’)&!314%1?]\1?]5\‘]5{13@Qﬁﬁ’iiﬂ%ﬁﬂ

sWa | midade | Awiy M MAD
A0002 35.00 23.38167 85.25 42667
SS E(H(x)) Safety Z Value Service Stock Out | Enough Safety E(S(x)) | Different
Factor Level Probability Stock Cover
0 0.00 0 0 0.5000 0.5000 0.0000 0.0000 | 0.000 0.00
1 11.69 0.23 0.19 0.5744 0.4256 0.0744 0.0000 | 6.340 5.35
2 25.12 0.47 0.38 0.6462 0.3538 0.1462 0.0718 | 18.582 6.54
3 40.23 0.70 0.56 0.7131 0.2869 0.2131 0.0669 | 35.703 4.53
4 56.90 0.94 0.75 0.7734 0.2266 0.2734 0.0603 56.252 0.65
5 74.99 1.17 0.94 0.8257 0.1743 0.3257 0.0524 | 78.577 -3.59
6 94.29 1.41 1.13 0.8697 0.1303 0.3697 0.0440 | 101.061 -6.77
7 114.63 \:Iﬁi 1.31 090531 0.0947 - _;\“L-‘r&é?;‘i/ 0.0356 | 122316 -7.69
8 135.80 1.88 1.50 0.9332 0.0668 0.4332 0.0279 | 141.323 -5.53
9 157.62 2.11 1.69 0.9542 0.0458 0.4542 0.0211 | 157.476 0.14
10 179.93 2.34 1.88 0.9696 0.0304 0.4696 0.0154 | 170.568 9.36
11 202.60 2.58 2.06 0.9804 0.0196 0.4804 0.0108 | 180.711 21.89
12 225.52 2.81 2.25 0.9878 0.0122 0.4878 0.0074 | 188.236 37.29
13 248.62 3.05 2.44 0.9926 0.0074 0.4926 0.0048 | 193.588 55.03
14 271.83 3.28 2.63 0.9957 0.0043 0.4957 0.0031 | 197.243 74.58
15 295.11 3.52 2.81 0.9975 0.0025 0.4975 0.0019 | 199.640 95.47
16 318.43 3.75 3.00 0.9987 0.0013 0.4987 0.0011 | 201.151 117.28

WU8I1e: SF = SS/MAD, Z = SF/1.25 [11]



64

@nﬁ’l\‘iﬁ 4.17 llﬁﬂ\?ﬁWWfl’lﬂ3ﬂilﬁ’f]U’]\Tﬁ’lﬂﬂ’]ﬁﬁﬁﬂﬁ’lﬂﬂﬂﬁﬂﬁ'ﬁ’lfN
ifowii sHagum
A0008 A0012
1 4 13
2 33 13
3 7 13
4 4 13
5 8 13
6 8 13
7 7 13
8 9 ey
9 8 13
10 3 13
11 il 13
12 35 13

o) v

o A 9 o Y v ~ N 1o ~q ¥
"LJIEJ“U'IEJﬂTii]@ﬂ'liﬁuﬂ'lﬂ\‘lﬂﬁﬂﬁu'li'IUﬂﬁmﬂﬂﬁi'lQ‘]Jﬁ\iﬂthﬁ'm'lﬂ‘l/].ﬂﬂimel"lf

. . 4 ¥ : A = A @
Part-Period Balancing G]Nﬂ']']l]ﬁﬂﬂﬂ'liclulmazmﬂulﬂﬁﬂullﬂﬁ\ivlﬂﬁ1u‘lfl°l/‘|81ﬂim N1IAIUANY

Aumaenalianyaz@eInUR U0 4.6.1 HAZUEAIMIATVANTUAIAIAGI IUNIANLIN A,
4.7 MIIAMIAUAINIAAINIVBAUAIATING

1] v Y
Lﬁ@\ifl]']ﬂﬂ'J']11ﬁﬂﬂﬂ?iiullﬁagﬁﬂﬂTﬁ’ﬁTN"ﬁﬂﬂﬁWUﬁ?QﬂﬁW@'lllﬂwiﬁjﬂcd]fﬂmaﬂ
Y a a 9 [ Aa 1 9 M dy 1 P
qnen miWﬁ]1im”ﬁm‘umuauﬁummﬂawzwm‘smmﬂ%mﬂumsﬁwmmzﬂﬂ%mﬂu
3 A

mMsnudum TaadenlduTe11e Part Period Balancing JM3NUAUANNADIMITUALIADY

¥rnamenulsagudNEINIIUa MU IM I s M aadaa lua1san 4.18



65

A13197 4.18 uaaam3 191 118 Part Period Balancing AU NLHUAUAIAIAGS IATINT

SHAAUA A0001

A0001

3/1/2548

10/1/2548

17/1/2548

24/1/2548

31/1/2548

7/2/2548

14/2/2548
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1. MIULNGNFUAININ ABC Analysis
A Ao ~ =R ~ A v e ' A 9y g 9 =2 o ' W a9 ° =
(HRIINUTENNIAANEINIIMITUANINYA 2,000 191518013 NIITVAUAVTOYATIIINTUUINGUANAINIY ABC Analysis 11azINIANHUANIL
Fuanlszon A

a 9 Y Y 1 1
Gﬂi1\‘1llﬁ'ﬂ\1ﬁﬂﬂ'lﬂi$!ﬂﬂ A T]hlﬂi]'lﬂﬂ'lil,ﬂjﬂﬂf!ll

SIS UL Useinn 1511 Usenn
msld | s1mee L RLGE % | wednd M3 1% 310610 FLGRUER % | wodng
i sHaauUM Aol U AIRDIRDY azay geay | Aas i sHaaum Aol U AenaInel) azay azay | Aaq
1 X00001 804.00 24,278.38 19,519,817.52 19,519,817.52 2.28 A 16 X00010 27,841.00 229.32 6,384,498.12 172,611,279.04 20.13 A
2 A0005 546.00 35,746.03 19,517,332.38 39,037,149.90 4.55 A 17 X00011 905.00 6,472.97 5,858,037.85 178,469,316.89 20.82 A
3 X00002 438.00 35,328.46 15,473,865.48 54,511,015.38 6.36 A 18 A0013 20.00 280,000.00 5,600,000.00 184,069,316.89 21.47 A
4 A0011 1,304.00 11,210.17 14,618,061.68 69,129,077.06 8.06 A 19 X00012 815.00 6,819.28 5,557,713.20 189,627,030.09 22.12 A
5 X00003 594.00 23,485.71 13,950,511.74 83,079,588.80 9.69 A 20 X00013 20.00 273,935.45 5,478,709.00 195,105,739.09 22.76 A
6 A0001 839.00 12,944.80 10,860,687.20 93,940,276.00 10.96 A 21 X00014 2,766.00 1,958.37 5,416,851.42 200,522,590.51 23.39 A
7 X00004 1,641.00 6,151.30 10,094,283.30 104,034,559.30 12.14 A 22 X00015 705.00 7,636.84 5,383,972.20 205,906,562.71 24.02 A
8 A0010 13,691.00 694.55 9,509,084.05 113,543,643.35 13.24 A 23 X00016 3,795.00 1,342.80 5,095,926.00 211,002,488.71 24.61 A
9 X00005 106.00 83,784.40 8,881,146.40 122,424,789.75 14.28 A 24 X00017 130.00 36,215.13 4,707,966.90 215,710,455.61 25.16 A
10 A0002 161.00 52,026.38 8,376,247.18 130,801,036.93 15.26 A 25 X00018 193.00 25,503.55 4,922,185.15 220,632,640.76 25.74 A
11 X00006 35.00 215,000.00 7,525,000.00 138,326,036.93 16.14 A 26 X00019 703.00 6,147.50 4,321,692.50 224,954,333.26 26.24 A
12 X00007 660.00 11,290.00 7,451,400.00 145,777,436.93 17.00 A 27 X00020 4,256.00 1,000.00 4,256,000.00 229,210,333.26 26.74 A
13 X00008 537.00 13,127.27 7,049,343.99 152,826,780.92 17.83 A 28 X00021 1,691.00 2,515.60 4,253,879.60 233,464,212.86 27.23 A
14 A0008 220.00 31,000.00 6,820,000.00 159,646,780.92 18.62 A 29 X00022 655.00 6,428.57 4,210,713.35 237,674,926.21 27.72 A
15 X00009 35.00 188,000.00 6,580,000.00 166,226,780.92 19.39 A 30 X00023 13.00 323,000.00 4,199,000.00 241,873,926.21 28.21 A
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STEF TR SIEETT) 15 Uszan
sy | simde yaAYoa % | veIng ms ¥ 310610 FLGRULR % | voand

i sYaaum Aol 112 AIRDIRDY azay dzay | fas i sHaaum Aol 1198 AenaI0l) azay azay | Aaq
31 X00024 2,298.00 1,819.59 4,181,417.82 246,055,344.03 28.70 A 52 X00043 280.00 11,107.69 3,110,153.20 318,122,304.68 37.11 A
32 X00025 19,946.00 202.80 4,045,048.80 250,100,392.83 29.17 A 53 A0014 1,493.00 2,075.47 3,098,676.71 321,220,981.39 37.47 A
33 A0007 141.00 28,102.79 3,962,493.39 254,062,886.22 29.64 A 54 X00044 791.00 3,903.35 3,087,549.85 324,308,531.24 37.83 A
34 X00026 3,201.00 1,200.00 3,841,200.00 257,904,086.22 30.08 A 0 X00045 543.00 5,505.38 2,989,421.34 327,297,952.58 38.18 A
35 X00027 8.00 473,000.00 3,784,000.00 261,688,086.22 30.53 A 56 X00046 1,987.00 1,500.00 2,980,500.00 330,278,452.58 38.53 A
36 X00028 63.00 60,000.00 3,780,000.00 265,468,086.22 30.97 A 57 X00047 395.00 7,500.00 2,962,500.00 333,240,952.58 38.87 A
37 X00029 625.00 5,834.56 3,646,600.00 269,114,686.22 31.39 A 58 X00048 16.00 184,149.71 2,946,395.36 336,187,347.94 39.22 A
38 X00030 565.00 6,409.09 3,621,135.85 272,735,822.07 31.81 A 59 X00049 451.00 6,500.00 2,931,500.00 339,118,847.94 39.56 A
39 X00031 1,570.00 2,300.00 3,611,000.00 276,346,822.07 32.24 A 60 X00050 223.00 12,992.94 2,897,425.62 342,016,273.56 39.90 A
40 X00032 39.00 90,487.02 3,528,993.78 279,875,815.85 32.65 A 61 X00051 11.00 256,000.00 2,816,000.00 344,832,273.56 40.22 A
41 X00033 69.00 50,956.29 3,515,984.01 283,391,799.86 33.06 A 62 X00052 90,984.00 30.60 2,784,110.40 347,616,383.96 40.55 A
42 X00034 20.00 162,000.00 3,240,000.00 286,631,799.86 33.43 A 63 X00053 1,475.00 1,872.50 2,761,937.50 350,378,321.46 40.87 A
43 X00035 497.00 6,480.39 3,220,753.83 289,852,553.69 33.81 A 64 X00054 13,718.00 197.60 2,710,676.80 353,088,998.26 41.19 A
44 X00036 6.00 536,000.00 3,216,000.00 293,068,553.69 34.19 A 65 X00055 4.00 663,000.00 2,652,000.00 355,740,998.26 41.50 A
45 X00037 3,623.00 875.74 3,172,806.02 296,241,359.71 34.56 A 66 X00056 541.00 4,897.43 2,649,509.63 358,390,507.89 41.81 A
46 X00038 42.00 75,285.71 3,161,999.82 299,403,359.53 34.92 A 67 X00057 5,980.00 440.00 2,631,200.00 361,021,707.89 42.11 A
47 A0009 8.00 391,350.21 3,130,801.68 302,534,161.21 35.29 A 68 X00058 12.00 217,663.20 2,611,958.40 363,633,666.29 42.42 A
48 X00039 906.00 3,445.18 3,121,333.08 305,655,494.29 35.65 A 69 X00059 11,412.00 228.23 2,604,560.76 366,238,227.05 42.72 A
49 X00040 33.00 94,571.43 3,120,857.19 308,776,351.48 36.02 A 70 X00060 1,375.00 1,841.59 2,532,186.25 368,770,413.30 43.02 A
50 X00041 26.00 120,000.00 3,120,000.00 311,896,351.48 36.38 A 71 X00061 1,394.00 1,807.18 2,519,208.92 371,289,622.22 43.31 A

A
51 X00042 9.00 346,200.00 3,115,800.00 315,012,151.48 36.75 A 72 X00062 1,291.00 1,900.00 2,452,900.00 373,742,522.22 43.60
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STEF TR SIEETT) 15 Uszan
sy | simde yaAYoa % | veIng ms ¥ 310610 FLGRULR % | voand

i sYaaum Aol 112 AIRDIRDY azay dzay | fas i sHaaum Aol 1198 AenaI0l) azay azay | Aaq
73 X00063 11.00 222,000.00 2,442,000.00 376,184,522.22 43.88 A 94 X00080 11.00 186,000.00 2,046,000.00 422,672,057.14 49.30 A
74 X00064 3.00 811,000.00 2,433,000.00 378,617,522.22 44.16 A 95 X00081 15,646.00 129.66 2,028,660.36 424,700,717.50 49.54 A
75 X00065 180.00 13,400.00 2,412,000.00 381,029,522.22 44 .45 A 96 X00082 2,865.00 690.00 1,976,850.00 426,677,567.50 49.77 A
76 X00066 5.00 480,000.00 2,400,000.00 383,429,522.22 44,73 A 97 X00083 2.00 985,000.00 1,970,000.00 428,647,567.50 50.00 A
77 X00067 12,099.00 197.43 2,388,705.57 385,818,227.79 45.00 A 98 X00084 141.00 13,881.70 1,957,319.70 430,604,887.20 50.23 A
78 X00068 674.00 3,528.17 2,377,986.58 388,196,214.37 45.28 A 99 X00085 4,432.00 440.00 1,950,080.00 432,554,967.20 50.46 A
79 A0006 253.00 9,235.29 2,336,528.37 390,532,742.74 45.55 A 100 X00086 2.00 961,000.00 1,922,000.00 434,476,967.20 50.68 A
80 X00069 76.00 30,000.00 2,280,000.00 392,812,742.74 45.82 A 101 X00087 2,433.00 780.00 1,897,740.00 436,374,707.20 50.90 A
81 X00070 4,218.00 532.87 2,247,645.66 395,060,388.40 46.08 A 102 X00088 4,312.00 440.00 1,897,280.00 438,271,987.20 51.12 A
82 X00071 318.00 6,989.38 2,222,622.84 397,283,011.24 46.34 A 103 X00089 12.00 157,470.00 1,889,640.00 440,161,627.20 51.34 A
83 X00072 12,341.00 178.65 2,204,719.65 399,487,730.89 46.60 A 104 X00090 3,673.00 511.66 1,879,327.18 442,040,954.38 51.56 A
84 X00073 1,464.00 1,500.00 2,196,000.00 401,683,730.89 46.86 A 105 X00091 2,389.00 779.65 1,862,583.85 443,903,538.23 51.78 A
85 A0016 16,786.00 129.73 2,177,647.78 403,861,378.67 47.11 A 106 X00092 1,302.00 1,426.50 1,857,303.00 445,760,841.23 52.00 A
86 X00074 1,207.00 1,799.24 2,171,682.68 406,033,061.35 47.36 A 107 X00093 10,201.00 178.85 1,824,448.85 447,585,290.08 52.21 A
87 X00075 57.00 37,000.00 2,109,000.00 408,142,061.35 47.61 A 108 X00094 8.00 228,000.00 1,824,000.00 449,409,290.08 52.42 A
88 X00076 21.00 100,000.00 2,100,000.00 410,242,061.35 47.85 A 109 X00095 15.00 120,633.33 1,809,499.95 451,218,790.03 52.63 A
89 A0015 1,937.00 1,082.83 2,097,441.71 412,339,503.06 48.10 A 110 X00096 985.00 1,831.98 1,804,500.30 453,023,290.33 52.84 A
90 X00077 241.00 8,650.00 2,084,650.00 414,424,153.06 48.34 A 111 X00097 14.00 128,000.00 1,792,000.00 454,815,290.33 53.05 A
91 X00078 462.00 4,500.00 2,079,000.00 416,503,153.06 48.58 A 112 X00098 790.00 2,264.19 1,788,710.10 456,604,000.43 53.26 A
92 A0004 54.00 38,200.00 2,062,800.00 418,565,953.06 48.82 A 113 X00099 980.00 1,814.73 1,778,435.40 458,382,435.83 53.47 A

A
93 X00079 2,634.00 782.12 2,060,104.08 420,626,057.14 49.07 A 114 X00100 6,853.00 259.03 1,775,132.59 460,157,568.42 53.68
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Y ' ' 9 0 '
ms 1% 311910 yaAYoa % ARG ms 1y 3190 FLGRULR % SNGN
i sYaaum Aol 112 AIRDIRDY azay dzay | fas i sHaaum Aol 1198 AenaI0l) azay azay LGH!
115 X00101 12,782.00 136.98 1,750,878.36 461,908,446.78 53.88 A 136 X00121 2,290.00 668.76 1,531,460.40 496,061,745.13 57.86 A
116 X00102 682.00 2,561.99 1,747,277.18 463,655,723.96 54.08 A 137 X00122 206.00 7,425.04 1,529,558.24 497,591,303.37 58.04 A
117 X00103 924.00 1,860.00 1,718,640.00 465,374,363.96 54.28 A 138 X00123 57.00 26,640.00 1,518,480.00 499,109,783.37 58.22 A
118 X00104 194.00 8,846.15 1,716,153.10 467,090,517.06 54.48 A 139 X00124 1,467.00 1,027.53 1,507,386.51 500,617,169.88 58.40 A
119 A0018 4,075.00 420.00 1,711,500.00 468,802,017.06 54.68 A 140 X00125 3,425.00 440.00 1,507,000.00 502,124,169.88 58.57 A
120 X00105 2.00 855,000.00 1,710,000.00 470,512,017.06 54.88 A 141 X00126 1.00 1,506,000.00 1,506,000.00 503,630,169.88 58.75 A
121 X00106 344.00 4,900.00 1,685,600.00 472,197,617.06 55.08 A 142 X00127 44 ,579.00 33.00 1,471,107.00 505,101,276.88 58.92 A
122 X00107 2,248.00 738.73 1,660,665.04 473,858,282.10 55.27 A 143 X00128 10,635.00 137.73 1,464,758.55 506,566,035.43 59.09 A
123 X00108 268.00 6,109.22 1,637,270.96 475,495,553.06 55.47 A 144 A0003 13.00 111,000.00 1,443,000.00 508,009,035.43 59.26 A
124 X00109 16.00 102,250.00 1,636,000.00 477,131,553.06 55.66 A 145 X00129 9.00 159,300.00 1,433,700.00 509,442,735.43 59.43 A
125 X00110 10,004.00 162.49 1,625,549.96 478,757,103.02 55.85 A 146 X00130 1.00 1,430,000.00 1,430,000.00 510,872,735.43 59.59 A
126 X00111 1,390.00 1,157.33 1,608,688.70 480,365,791.72 56.03 A 147 X00131 1,432.00 992.86 1,421,775.52 512,294,510.95 59.76 A
127 X00112 2,845.00 565.31 1,608,306.95 481,974,098.67 56.22 A 148 X00132 254.00 5,466.67 1,388,534.18 513,683,045.13 59.92 A
128 X00113 8,159.00 196.35 1,602,019.65 483,576,118.32 56.41 A 149 X00133 973.00 1,426.36 1,387,848.28 515,070,893.41 60.08 A
129 X00114 1,863.00 854.68 1,592,268.84 485,168,387.16 56.59 A 150 X00134 276.00 5,000.00 1,380,000.00 516,450,893.41 60.24 A
130 X00115 88.00 18,000.00 1,584,000.00 486,752,387.16 56.78 A 151 X00135 95.00 14,522.00 1,379,590.00 517,830,483.41 60.40 A
131 X00116 3,879.00 404.33 1,568,396.07 488,320,783.23 56.96 A 152 X00136 1,759.00 780.00 1,372,020.00 519,202,503.41 60.56 A
132 X00117 12.00 130,000.00 1,560,000.00 489,880,783.23 57.14 A 153 X00137 1,654.00 828.96 1,371,099.84 520,573,603.25 60.72 A
133 X00118 2.00 777,000.00 1,554,000.00 491,434,783.23 57.32 A 154 X00138 9.00 152,100.00 1,368,900.00 521,942,503.25 60.88 A
134 X00119 535.00 2,900.00 1,551,500.00 492,986,283.23 57.51 A 155 X00139 5,282.00 258.75 1,366,717.50 523,309,220.75 61.04 A
A
135 X00120 1,426.00 1,082.75 1,544,001.50 494,530,284.73 57.69 A 156 X00140 57.00 23,937.50 1,364,437.50 524,673,658.25 61.20
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157 X00141 718.00 1,900.00 1,364,200.00 526,037,858.25 61.36 A 178 X00162 96.00 12,600.00 1,209,600.00 552,942,915.90 64.50 A
158 X00142 110.00 12,302.73 1,353,300.30 527,391,158.55 61.52 A 179 X00163 171.00 7,050.00 1,205,550.00 554,148,465.90 64.64 A
159 X00143 9.00 150,000.00 1,350,000.00 528,741,158.55 61.68 A 180 X00164 134.00 8,967.76 1,201,679.84 555,350,145.74 64.78 A
160 X00144 143.00 9,427.27 1,348,099.61 530,089,258.16 61.83 A 181 X00165 256.00 4,677.27 1,197,381.12 556,547,526.86 64.92 A
161 X00145 6.00 223,000.00 1,338,000.00 531,427,258.16 61.99 A 182 X00166 2.00 598,400.00 1,196,800.00 557,744,326.86 65.06 A
162 X00146 4.00 333,806.34 1,335,225.36 532,762,483.52 62.15 A 183 X00167 7,042.00 169.50 1,193,619.00 558,937,945.86 65.20 A
163 X00147 142.00 9,300.00 1,320,600.00 534,083,083.52 62.30 A 184 X00168 294.00 4,000.00 1,176,000.00 560,113,945.86 65.34 A
164 X00148 11,430.00 115.13 1,315,935.90 535,399,019.42 62.45 A 185 X00169 606.00 1,940.40 1,175,882.40 561,289,828.26 65.47 A
165 X00149 2,968.00 440.00 1,305,920.00 536,704,939.42 62.61 A 186 X00170 213.00 5,500.00 1,171,500.00 562,461,328.26 65.61 A
166 X00150 6.00 216,000.00 1,296,000.00 538,000,939.42 62.76 A 187 X00171 1,620.00 720.00 1,166,400.00 563,627,728.26 65.75 A
167 X00151 1,502.00 860.00 1,291,720.00 539,292,659.42 62.91 A 188 X00172 8,511.00 135.81 1,155,878.91 564,783,607.17 65.88 A
168 X00152 39.00 33,000.00 1,287,000.00 540,579,659.42 63.06 A 189 X00173 1,481.00 772.99 1,144,798.19 565,928,405.36 66.01 A
169 X00153 2.00 635,000.00 1,270,000.00 541,849,659.42 63.21 A 190 X00174 1,509.00 720.00 1,086,480.00 567,014,885.36 66.14 A
170 X00154 434.00 2,907.10 1,261,681.40 543,111,340.82 63.35 A 191 X00175 1.00 1,086,000.00 1,086,000.00 568,100,885.36 66.27 A
171 X00155 3.00 418,000.00 1,254,000.00 544,365,340.82 63.50 A 192 A0012 107.00 10,050.00 1,075,350.00 569,176,235.36 66.39 A
172 X00156 252.00 4,960.81 1,250,124.12 545,615,464.94 63.64 A 193 X00176 2,441.00 440.00 1,074,040.00 570,250,275.36 66.52 A
173 X00157 538.00 2,300.00 1,237,400.00 546,852,864.94 63.79 A 194 X00177 8.00 134,000.00 1,072,000.00 571,322,275.36 66.64 A
174 X00158 1,954.00 630.00 1,231,020.00 548,083,884.94 63.93 A 195 X00178 6.00 178,000.00 1,068,000.00 572,390,275.36 66.77 A
175 X00159 7.00 174,500.00 1,221,500.00 549,305,384.94 64.08 A 196 X00179 76.00 14,000.00 1,064,000.00 573,454,275.36 66.89 A
176 X00160 108.00 11,257.30 1,215,788.40 550,521,173.34 64.22 A 197 X00180 163.00 6,500.00 1,059,500.00 574,513,775.36 67.02 A

A
177 X00161 134.00 9,045.84 1,212,142.56 551,733,315.90 64.36 A 198 X00181 479.00 2,200.00 1,053,800.00 575,567,575.36 67.14
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199 X00182 510.00 2,055.83 1,048,473.30 576,616,048.66 67.26 A 220 X00203 431.00 2,190.73 944,204.63 597,548,401.64 69.70 A
200 X00183 92.00 11,368.63 1,045,913.96 577,661,962.62 67.38 A 221 X00204 806.00 1,168.70 941,972.20 598,490,373.84 69.81 A
201 X00184 2,766.00 374.01 1,034,511.66 578,696,474.28 67.50 A 222 X00205 336.00 2,800.00 940,800.00 599,431,173.84 69.92 A
202 X00185 257.00 4,000.00 1,028,000.00 579,724,474.28 67.62 A 223 X00206 9.00 104,000.00 936,000.00 600,367,173.84 70.03 A
203 X00186 182.00 5,644.44 1,027,288.08 580,751,762.36 67.74 A 224 X00207 190.00 4,900.00 931,000.00 601,298,173.84 70.14 A
204 X00187 32.00 32,000.00 1,024,000.00 581,775,762.36 67.86 A 225 X00208 2,112.00 440.00 929,280.00 602,227,453.84 70.25 A
205 X00188 159.00 6,420.00 1,020,780.64 582,796,543.00 67.98 A 226 X00209 193.00 4,800.00 926,400.00 603,153,853.84 70.36 A
206 X00189 6.00 170,000.00 1,020,000.00 583,816,543.00 68.10 A 227 X00210 20.00 46,300.00 926,000.00 604,079,853.84 70.46 A
207 X00190 338.00 3,000.00 1,014,000.00 584,830,543.00 68.22 A 228 X00211 817.00 1,132.10 924,925.70 605,004,779.54 70.57 A
208 X00191 46.00 22,015.97 1,012,734.62 585,843,277.62 68.34 A 229 X00212 33.00 28,000.00 924,000.00 605,928,779.54 70.68 A
209 X00192 144.00 7,000.00 1,008,000.00 586,851,277.62 68.45 A 230 X00213 608.00 1,500.00 912,000.00 606,840,779.54 70.79 A
210 X00193 1,349.00 734.05 990,233.45 587,841,511.07 68.57 A 231 X00214 268.00 3,400.00 911,200.00 607,751,979.54 70.89 A
211 X00194 27.00 37,000.00 999,000.00 588,840,511.07 68.69 A 232 X00215 1,062.00 856.42 909,518.04 608,661,497.58 71.00 A
212 X00195 99.00 10,000.00 990,000.00 589,830,511.07 68.80 A 233 X00216 453.00 2,000.00 906,000.00 609,567,497.58 71.10 A
213 X00196 2,429.00 407.50 989,817.50 590,820,328.57 68.92 A 234 X00217 4,412.00 203.23 896,650.76 610,464,148.34 71.21 A
214 X00197 11,270.00 87.51 986,237.70 591,806,566.27 69.03 A 235 X00218 469.00 1,900.00 891,100.00 611,355,248.34 71.31 A
215 X00198 97.00 10,000.00 970,000.00 592,776,566.27 69.15 A 236 X00219 385.00 2,276.29 876,371.65 612,231,619.99 71.42 A
216 X00199 64.00 15,030.00 961,920.00 593,738,486.27 69.26 A 237 X00220 104.00 8,306.25 863,850.00 613,095,469.99 71.52 A
217 X00200 1,682.00 568.53 956,267.46 594,694,753.73 69.37 A 238 X00221 4.00 213,000.00 852,000.00 613,947,469.99 71.62 A
218 X00201 638.00 1,497.56 955,443.28 595,650,197.01 69.48 A 239 X00222 131.00 6,500.00 851,500.00 614,798,969.99 71.71 A

A
219 X00202 106.00 9,000.00 954,000.00 596,604,197.01 69.59 A 240 X00223 1,489.00 568.62 846,675.18 615,645,645.17 71.81
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241 X00224 6.00 139,000.00 834,000.00 616,479,645.17 71.91 A 262 X00245 1,042.00 700.00 729,400.00 632,664,553.91 73.80 A
242 X00225 2,597.00 320.00 831,040.00 617,310,685.17 72.01 A 263 X00246 57.00 12,600.00 718,200.00 633,382,753.91 73.88 A
243 X00226 464.00 1,755.39 814,500.96 618,125,186.13 72.10 A 264 X00247 515.00 1,386.94 714,274.10 634,097,028.01 73.97 A
244 X00227 51.00 15,850.00 808,350.00 618,933,536.13 72.20 A 265 X00248 3.00 234,000.00 702,000.00 634,799,028.01 74.05 A
245 X00228 7.00 115,000.00 805,000.00 619,738,536.13 72.29 A 266 X00249 184.00 3,800.00 699,200.00 635,498,228.01 74.13 A
246 X00229 921.00 860.00 792,060.00 620,530,596.13 72.38 A 267 X00250 3.00 231,000.00 693,000.00 636,191,228.01 74.21 A
247 X00230 383.00 2,060.00 788,980.00 621,319,576.13 72.48 A 268 X00251 210.00 3,300.00 693,000.00 636,884,228.01 74.29 A
248 X00231 4.00 197,000.00 788,000.00 622,107,576.13 72.57 A 269 X00252 1.00 690,000.00 690,000.00 637,574,228.01 74.37 A
249 X00232 1.00 787,400.00 787,400.00 622,894,976.13 72.66 A 270 X00253 61.00 11,083.36 676,084.96 638,250,312.97 74.45 A
250 X00233 1.00 773,200.00 773,200.00 623,668,176.13 72.75 A 271 X00254 955.00 700.00 668,500.00 638,918,812.97 74.53 A
251 X00234 775.00 990.91 767,955.25 624,436,131.38 72.84 A 272 A0017 63.00 10,500.00 661,500.00 639,580,312.97 74.61 A
252 X00235 403.00 1,900.00 765,700.00 625,201,831.38 72.93 A 273 X00255 169.00 3,900.00 659,100.00 640,239,412.97 74.68 A
253 X00236 508.00 1,500.00 762,000.00 625,963,831.38 73.02 A 274 X00256 437.00 1,500.00 655,500.00 640,894,912.97 74.76 A
254 X00237 962.00 791.60 761,519.20 626,725,350.58 73.11 A 275 X00257 3.00 218,321.72 654,965.16 641,549,878.13 74.84 A
255 X00238 387.00 1,948.57 754,096.59 627,479,447.17 73.19 A 276 X00258 198.00 3,300.00 653,400.00 642,203,278.13 74.91 A
256 X00239 4,185.00 180.00 753,300.00 628,232,747.17 73.28 A 277 X00259 5,432.00 120.11 652,437.52 642,855,715.65 74.99 A
257 X00240 27.00 27,887.50 752,962.50 628,985,709.67 73.37 A

258 X00241 154.00 4,800.00 739,200.00 629,724,909.67 73.46 A

259 X00242 1,393.00 529.68 737,844.24 630,462,753.91 73.54 A

260 X00243 2.00 368,200.00 736,400.00 631,199,153.91 73.63 A

261 X00244 8.00 92,000.00 736,000.00 631,935,153.91 73.71 A
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Ysnums | s1mee | yaAwesns | Avg. | yasiag | Inventory UFnums | 9imde | yaAivesnsaas | Avg. | yasimg | Inventory
| swadum 19aoll Qe AdaAoll Inven | ifuieng Tums | @ | sWadud 19a01l Q1o il Inven | ifuiag Turns
1 X00001 804.00 24,278.38 19,519,817.52 82 2,002,032.57 9.75 17 X00011 905.00 6,472.97 5,858,037.85 205 1,324,967.17 4.42
2 A0005 546.00 35,746.03 19,517,332.38 147 5,260,165.80 3.71 18 A0013 20.00 280,000.00 5,600,000.00 32 8,873,846.15 0.63
3 X00002 438.00 35,328.46 15,473,865.48 51 1,807,186.61 8.56 19 X00012 815.00 6,819.28 5,557,713.20 204 1,392,182.24 3.99
4 A0011 1,304.00 11,210.17 14,618,061.68 432 4,845,380.40 3.02 20 X00013 20.00 273,935.45 5,478,709.00 11 2,971,146.03 1.84
5 X00003 594.00 23,485.71 13,950,511.74 67 1,568,122.79 8.90 21 X00014 2,766.00 1,958.37 5,416,851.42 1156 2,263,725.08 2.39
6 A0001 839.00 12,944.80 10,860,687.20 286 3,702,212.80 2583 22 X00015 705.00 7,636.84 5,383,972.20 87 667,929.78 8.06
7 X00004 1,641.00 6,151.30 10,094,283.30 223 1,374,578.96 7.34 23 X00016 3,795.00 1,342.80 5,095,926.00 1763 2,367,976.15 2.15
8 A0010 13,691.00 694.55 9,509,084.05 4062 2,821,315.53 3.37 24 X00017 130.00 36,215.13 4,707,966.90 18 643,515.00 7.32
9 X00005 106.00 83,784.40 8,881,146.40 29 2,449,082.46 3.63 25 X00018 193.00 25,503.55 4,922,185.15 89 2,281,586.82 2.16
10 A0002 161.00 52,026.38 8,376,247.18 61 3,161,603.09 2.65 26 X00019 703.00 6,147.50 4,321,692.50 142 870,580.58 4.96
11 X00006 35.00 215,000.00 7,525,000.00 20 4,233,846.15 1.78 27 X00020 4,256.00 1,000.00 4,256,000.00 240 240,153.85 17.72
12 X00007 660.00 11,290.00 7,451,400.00 73 826,775.38 9.01 28 X00021 1,691.00 2,515.60 4,253,879.60 918 2,309,514.31 1.84
13 X00008 537.00 13,127.27 7,049,343.99 202 2,645,649.80 2.66 29 X00022 655.00 6,428.57 4,210,713.35 115 741,263.57 5.68
14 A0008 220.00 31,000.00 6,820,000.00 96 2,980,769.23 2.29 30 X00023 13.00 323,000.00 4,199,000.00 8 2,484,615.38 1.69
15 X00009 35.00 188,000.00 6,580,000.00 27 5,047,076.92 1.30 31 X00024 2,298.00 1,819.59 4,181,417.82 39 71,383.92 58.58
16 X00010 27,841.00 229.32 6,384,498.12 3754 860,920.20 742 32 X00025 19,946.00 202.80 4,045,048.80 3260 661,206.00 6.12
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Ysmams | sawe | yadwesas | Avg. | yasig | Inventory Ysmams | 91mdde | yamwesasaas | Avg. | yasims | Inventory
| stadud T4isiod) Wi Aol Inven | ifuiiag Tums | @i | swadum 14401l Wi 01 Inven | ifuiag | Tums
33 A0007 141.00 28,102.79 3,962,493.39 46 1,292,728.34 3.07 52 X00043 280.00 11,107.69 3,110,153.20 192 2,136,094.23 1.46
34 X00026 3,201.00 1,200.00 3,841,200.00 874 1,048,615.38 3.66 53 A0014 1,493.00 2,075.47 3,098,676.71 809 1,678,097.32 1.85
35 X00027 8.00 473,000.00 3,784,000.00 7 3,092,692.31 1.22 54 X00044 791.00 3,903.35 3,087,549.85 65 253,117.23 12.20
36 X00028 63.00 60,000.00 3,780,000.00 10 600,000.00 6.30 55 X00045 543.00 5,505.38 2,989,421.34 320 1,761,298.11 1.70
37 X00029 625.00 5,834.56 3,646,600.00 3541 20,659,728.15 0.18 56 X00046 1,987.00 1,500.00 2,980,500.00 23 34,153.85 87.27
38 X00030 565.00 6,409.09 3,621,135.85 139 891,356.52 4.06 57 X00047 395.00 7,500.00 2,962,500.00 6 48,461.54 61.13
39 X00031 1,570.00 2,300.00 3,611,000.00 504 1,158,138.46 3.12 58 X00048 16.00 184,149.71 2,946,395.36 13 2,422,276.95 1.22
40 X00032 39.00 90,487.02 3,528,993.78 5 431,553.48 8.18 59 X00049 451.00 6,500.00 2,931,500.00 68 445,000.00 6.59
41 X00033 69.00 50,956.29 3,515,984.01 8 427,248.89 8.23 60 X00050 223.00 12,992.94 2,897,425.62 38 495,730.63 5.84
42 X00034 20.00 162,000.00 3,240,000.00 10 1,632,461.54 1.98 61 X00051 11.00 256,000.00 2,816,000.00 16 4,017,230.77 0.70
43 X00035 497.00 6,480.39 3,220,753.83 74 480,545.84 6.70 62 X00052 90,984.00 30.60 2,784,110.40 23565 721,100.77 3.86
44 X00036 6.00 536,000.00 3,216,000.00 3 1,443,076.92 2.23 64 X00054 13,718.00 197.60 2,710,676.80 3014 595,657.60 4.55
45 X00037 3,623.00 875.74 3,172,806.02 1797 1,573,502.69 2.02 65 X00055 4.00 663,000.00 2,652,000.00 1 918,000.00 2.89
46 X00038 42.00 75,285.71 3,161,999.82 32 2,409,142.72 1.31 66 X00056 541.00 4,897.43 2,649,509.63 239 1,170,109.04 2.26
47 A0009 8.00 391,350.21 3,130,801.68 5 1,986,854.91 1.58 68 X00058 12.00 217,663.20 2,611,958.40 23 4,956,023.63 0.53
48 X00039 906.00 3,445.18 3,121,333.08 298 1,025,338.57 3.04 69 X00059 11,412.00 228.23 2,604,560.76 2423 553,089.07 4.71
49 X00040 33.00 94,571.43 3,120,857.19 4 421,934.07 7.40 70 X00060 1,375.00 1,841.59 2,532,186.25 435 801,091.65 3.16
50 X00041 26.00 120,000.00 3,120,000.00 17 2,049,230.77 1.52
51 X00042 9.00 346,200.00 3,115,800.00 3 878,815.38 3.55
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Ysmams | sawe | yadwesas | Avg. | yasig | Inventory Ysmams | 91mdde | yamwesasaas | Avg. | yasims | Inventory
| stadud T4isiod) Wi Aol Inven | ifuiiag Tums | @i | swadum 14401l Wi 01 Inven | ifuiag | Tums
71 X00061 1,394.00 1,807.18 2,519,208.92 398 719,535.67 3.50 90 X00077 241.00 8,650.00 2,084,650.00 65 561,584.62 2.34
72 X00062 1,291.00 1,900.00 2,452,900.00 65 123,792.31 19.81 91 X00078 462.00 4,500.00 2,079,000.00 91 407,423.08 5.06
73 X00063 11.00 222,000.00 2,442,000.00 2 529,384.62 4.61 92 A0004 54.00 38,200.00 2,062,800.00 58 2,206,784.62 2.48
74 X00064 3.00 811,000.00 2,433,000.00 4 2,994,461.54 0.81 93 X00079 2,634.00 782.12 2,060,104.08 36 28,276.65 3.71
75 X00065 180.00 13,400.00 2,412,000.00 45 605,061.54 3.99 94 X00080 11.00 186,000.00 2,046,000.00 5 872,769.23 5.10
76 X00066 5.00 480,000.00 2,400,000.00 11 5,353,846.15 0.45 95 X00081 15,646.00 129.66 2,028,660.36 6820 884,321.10 0.93
77 X00067 12,099.00 197.43 2,388,705.57 3610 712,661.55 3.35 96 X00082 2,865.00 690.00 1,976,850.00 451 311,349.23 72.86
78 X00068 674.00 3,528.17 2,377,986.58 269 948,263.54 225 < X00083 2.00 985,000.00 1,970,000.00 2 2,045,769.23 2.34
79 A0006 253.00 9,235.29 2,336,528.37 139 1,284,415.72 1.82 98 X00084 141.00 13,881.70 1,957,319.70 70 972,786.82 2.29
80 X00069 76.00 30,000.00 2,280,000.00 14 406,153.85 o 99 X00085 4,432.00 440.00 1,950,080.00 1186 521,738.46 6.35
81 X00070 4,218.00 532.87 2,247,645.66 1102 587,058.78 3.83 100 X00086 2.00 961,000.00 1,922,000.00 1 813,153.85 0.96
82 X00071 318.00 6,989.38 2,222,622.84 173 1,212,388.61 1.83 101 X00087 2,433.00 780.00 1,897,740.00 83 64,980.00 2.01
83 X00072 12,341.00 178.65 2,204,719.65 1317 235,350.76 SIS 102 X00088 4,312.00 440.00 1,897,280.00 885 389,535.38 3.74
84 X00073 1,464.00 1,500.00 2,196,000.00 49 73,730.77 29.78 103 X00089 12.00 157,470.00 1,889,640.00 13 2,047,110.00 2.36
85 A0016 16,786.00 129.73 2,177,647.78 6552 850,000.94 2.56 104 X00090 3,673.00 511.66 1,879,327.18 605 309,318.15 29.20
86 X00074 1,207.00 1,799.24 2,171,682.68 54 96,605.35 22.48 105 X00091 2,389.00 779.65 1,862,583.85 336 262,022.37 4.87
87 X00075 57.00 37,000.00 2,109,000.00 24 902,230.77 2.34 106 X00092 1,302.00 1,426.50 1,857,303.00 202 287,494.62 0.92
88 X00076 21.00 100,000.00 2,100,000.00 4 415,384.62 5.06 107 X00093 10,201.00 178.85 1,824,448.85 1856 331,931.84 2.34
89 A0015 1,937.00 1,082.83 2,097,441.71 782 846,606.47 2.48 108 X00094 8.00 228,000.00 1,824,000.00 2 456,000.00 5.06
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Ysmams | sawe | yadwesas | Avg. | yasig | Inventory Ysmams | 91mdde | yamwesasaas | Avg. | yasims | Inventory

| stadud T4isiod) Wi Aol Inven | ifuiiag Tums | @i | swadum 14401l Wi 01 Inven | ifuiag | Tums
109 X00095 15.00 120633.33 1809499.95 9 1039302.54 1.74 128 X00113 8159.00 196.35 1602019.65 2785.08 546849.85 2.93
110 X00096 985.00 1831.98 1804500.30 452 828900.49 2.18 129 X00114 1863.00 854.68 1592268.84 336.62 287698.44 5.53
111 X00097 14.00 128000.00 1792000.00 7 866461.54 2.07 181 X00116 3879.00 404.33 1568396.07 1564.46 632558.73 2.48
112 X00098 790.00 2264.19 1788710.10 133 301137.27 5.94 134 X00119 535.00 2900.00 1551500.00 142.38 412915.38 3.76
113 X00099 980.00 1814.73 1778435.40 423 768468.36 2.31 135 X00120 1426.00 1082.75 1544001.50 447.46 484488.98 3.19
114 X00100 6853.00 259.03 1775132.59 1815 470219.15 3.78 136 X00121 2290.00 668.76 1531460.40 978.38 654304.50 2.34
115 X00101 12782.00 136.98 1750878.36 6046 828128.40 211 137 X00122 206.00 7425.04 1529558.24 119.54 887577.86 1.72
116 X00102 682.00 2561.99 1747277.18 59 152339.87 11.47 138 X00123 57.00 26640.00 1518480.00 23.77 633212.31 2.40
117 X00103 924.00 1860.00 1718640.00 240.92 448116.92 3.84 139 X00124 1467.00 1027.53 1507386.51 379.92 390382.36 3.86
118 X00104 194.00 8846.15 1716153.10 77.85 688638.75 2.49 140 X00125 3425.00 440.00 1507000.00 25.38 11169.23 134.92
119 A0018 4075.00 420.00 1711500.00 1692.31 710769.23 241 142 X00127 44579.00 33.00 1471107.00 12629.00 416757.00 3.53
120 X00105 2.00 855000.00 1710000.00 2.31 1973076.92 0.87 143 X00128 10635.00 137.73 1464758.55 5967.46 821898.48 1.78
121 X00106 344.00 4900.00 1685600.00 25.38 124384.62 8155 144 A0003 13.00 111000.00 1443000.00 13.00 1443000.00 1.00
122 X00107 2248.00 738.73 1660665.04 278.69 205878.37 8.07 145 X00129 9.00 159300.00 1433700.00 4.77 759738.46 1.89
123 X00108 268.00 6109.22 1637270.96 130.38 796548.30 2.06 146 X00130 1.00 1430000.00 1430000.00 0.23 330000.00 4.33
124 X00109 16.00 102250.00 1636000.00 8.31 849461.54 1.93

125 X00110 10004.00 162.49 1625549.96 3060.69 497331.89 3.27

126 X00111 1390.00 1157.33 1608688.70 406.46 470410.13 3.42

127 X00112 2845.00 565.31 1608306.95 152.46 86188.03 18.66
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Ysmams | sawe | yadwesas | Avg. | yasig | Inventory Ysmams | 91mdde | yamwesasaas | Avg. | yasims | Inventory

| stadud T4isiod) Wi Aol Inven | ifuiiag Tums | @i | swadum 14401l Wi 01 Inven | ifuiag | Tums
147 X00131 1432.00 992.86 1421775.52 781 774965.42 1.83 166 X00150 6.00 216000.00 1296000.00 6 1262769.23 1.03
148 X00132 254.00 5466.67 1388534.18 85 466769.52 2.97 167 X00151 1502.00 860.00 1291720.00 670 575935.38 2.24
149 X00133 973.00 1426.36 1387848.28 243 347044.36 4.00 168 X00152 39.00 33000.00 1287000.00 6 208153.85 6.18
150 X00134 276.00 5000.00 1380000.00 94 470769.23 2.93 170 X00154 434.00 2907.10 1261681.40 179 520147.28 2.43
151 X00135 95.00 14522.00 1379590.00 12 177615.23 7.77 171 X00155 3.00 418000.00 1254000.00 0 64307.69 19.50
152 X00136 1759.00 780.00 1372020.00 180 140280.00 9.78 172 X00156 252.00 4960.81 1250124.12 89 443420.09 2.82
153 X00137 1654.00 828.96 1371099.84 493 408804.81 3.35 173 X00157 538.00 2300.00 1237400.00 109 250169.23 4.95
154 X00138 9.00 152100.00 1368900.00 7 1123200.00 1.22 tse X00159 7.00 174500.00 1221500.00 0 80538.46 15.17
155 X00139 5282.00 258.75 1366717.50 1768 457549.62 2.99 176 X00160 108.00 11257.30 1215788.40 37 414788.21 2.93
156 X00140 57.00 23937.50 1364437.50 5 123370.19 11.06 S X00161 134.00 9045.84 1212142.56 2480.38 22437162.37 0.05
157 X00141 718.00 1900.00 1364200.00 46 87107.69 15.66 179 X00163 171.00 7050.00 1205550.00 92.46 651853.85 1.85
158 X00142 110.00 12302.73 1353300.30 61 744788.35 1.82 180 X00164 134.00 8967.76 1201679.84 55.31 495986.11 242
159 X00143 9.00 150000.00 1350000.00 3 438461.54 3.08 181 X00165 256.00 4677.27 1197381.12 31.54 147513.90 8.12
160 X00144 143.00 9427.27 1348099.61 155 1457600.98 0.92 182 X00166 2.00 598400.00 1196800.00 0.15 92061.54 13.00
161 X00145 6.00 223000.00 1338000.00 7 1492384.62 0.90 183 X00167 7042.00 169.50 1193619.00 689.46 116863.73 10.21
162 X00146 4.00 333806.34 1335225.36 2 539225.63 2.48 184 X00168 294.00 4000.00 1176000.00 56.38 225538.46 5.21
163 X00147 142.00 9300.00 1320600.00 118 1101692.31 1.20

164 X00148 11430.00 115.13 1315935.90 3292 378981.39 3.47

165 X00149 2968.00 440.00 1305920.00 314 138329.23 9.44
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Ysmams | sawe | yadwesas | Avg. | yasig | Inventory Ysmams | 91mdde | yamwesasaas | Avg. | yasims | Inventory
| stadud T4isiod) Wi Aol Inven | ifuiiag Tums | @i | swadum 14401l Wi 01 Inven | ifuiag | Tums
185 X00169 606.00 1940.40 1175882.40 317.92 616897.94 1.91 205 X00188 159.00 6420.00 1020780.64 48.00 308160.19 3.31
186 X00170 213.00 5500.00 1171500.00 108.62 597384.62 1.96 206 X00189 6.00 170000.00 1020000.00 6.23 1059230.77 0.96
187 X00171 1620.00 720.00 1166400.00 578.38 416436.92 2.80 207 X00190 338.00 3000.00 1014000.00 109 327230.77 3.10
188 X00172 8511.00 135.81 1155878.91 4348.85 590616.80 1.96 208 X00191 46.00 22015.97 1012734.62 20 447093.54 2.27
189 X00173 1481.00 772.99 1144798.19 209.08 161614.37 7.08 209 X00192 144.00 7000.00 1008000.00 15 103923.08 9.70
190 X00174 1509.00 720.00 1086480.00 709.92 511144.62 2.13 210 X00193 1349.00 734.05 990233.45 277 202993.06 4.88
192 A0012 107.00 10050.00 1075350.00 58.23 585219.23 1.84 211 X00194 27.00 37000.00 999000.00 4 153692.31 6.50
193 X00176 2441.00 440.00 1074040.00 516.77 227378.46 4.72 212 X00195 99.00 10000.00 990000.00 270 2697692.31 0.37
194 X00177 8.00 134000.00 1072000.00 9.69 1298769.23 0.83 213 X00196 2429.00 407.50 989817.50 919 374523.85 2.64
195 X00178 6.00 178000.00 1068000.00 4.54 807846.15 o 214 X00197 11270.00 87.51 986237.70 1452 127091.45 7.76
196 X00179 76.00 14000.00 1064000.00 11.62 162615.38 6.54 215 X00198 97.00 10000.00 970000.00 24 238461.54 4.07
197 X00180 163.00 6500.00 1059500.00 94.38 613500.00 1.73 216 X00199 64.00 15030.00 961920.00 72 1082160.00 0.89
198 X00181 479.00 2200.00 1053800.00 334.38 735646.15 1.43 217 X00200 1682.00 568.53 956267.46 812 461908.76 2.07
199 X00182 510.00 2055.83 1048473.30 120.08 246857.74 4.25 218 X00201 638.00 1497.56 955443.28 307 460326.90 2.08
200 X00183 92.00 11368.63 1045913.96 22.62 257105.94 4.07 219 X00202 106.00 9000.00 954000.00 11 96230.77 9.91
201 X00184 2766.00 374.01 1034511.66 1122.31 419754.30 2.46 220 X00203 431.00 2190.73 944204.63 67 147452.98 6.40
202 X00185 257.00 4000.00 1028000.00 95.38 381538.46 2.69 221 X00204 806.00 1168.70 941972.20 389 454354.60 2.07
203 X00186 182.00 5644.44 1027288.08 78.85 445042.38 2.31 222 X00205 336.00 2800.00 940800.00 338 946830.77 0.99
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Ysnams | sawe | yaswesas | Avg. | yasing | Inventory Ysmams | 9aee | yamwesasaas | Avg. | yasins | Inventory

| stadud T4isiod) Wi Aol Inven | ifuiiag Tums | @ | suadudr | dded Wi 01 Inven | fusfag | Tumns
223 X00206 9.00 104000.00 936000.00 5 504000.00 1.86 242 X00225 2597.00 320.00 831040.00 934.08 298904.62 2.78
224 X00207 190.00 4900.00 931000.00 97 474169.23 1.96 243 X00226 464.00 1755.39 814500.96 339.85 596562.54 1.37
226 X00209 193.00 4800.00 926400.00 113 542400.00 o' /' 244 X00227 51.00 15850.00 808350.00 48.77 772992.31 1.05
227 X00210 20.00 46300.00 926000.00 5 252869.23 3.66 245 X00228 7.00 115000.00 805000.00 6.23 716538.46 112
228 X00211 817.00 1132.10 924925.70 196 221978.68 4.17 246 X00229 921.00 860.00 792060.00 340.23 292598.46 2.71
229 X00212 33.00 28000.00 924000.00 5 146461.54 6.31 247 X00230 383.00 2060.00 788980.00 159.08 327698.46 2.41
230 X00213 608.00 1500.00 912000.00 218 326769.23 2.79 248 X00231 4.00 197000.00 788000.00 6.08 1197153.85 0.66
231 X00214 268.00 3400.00 911200.00 56 188830.77 4.83 251 X00234 775.00 990.91 767955.25 496.31 491796.26 1.56
232 X00215 1062.00 856.42 909518.04 600 513786.12 1.77 252 X00235 403.00 1900.00 765700.00 304.46 578476.92 1.32
233 X00216 453.00 2000.00 906000.00 59 118769.23 7.63 253 X00236 508.00 1500.00 762000.00 103.54 155307.69 4.91
234 X00217 4412.00 203.23 896650.76 2042 414948.76 2.16 254 X00237 962.00 791.60 761519.20 297.92 235835.91 3.23
235 X00218 469.00 1900.00 891100.00 15 29376.92 30.33 255 X00238 387.00 1948.57 754096.59 196.69 383268.73 1.97
236 X00219 385.00 2276.29 876371.65 45 103483.65 8.47 256 X00239 4185.00 180.00 753300.00 3046.62 548390.77 1.37
237 X00220 104.00 8306.25 863850.00 26.85 222990.87 3.87 257 X00240 27.00 27887.50 752962.50 4.15 115840.38 6.50
238 X00221 4.00 213000.00 852000.00 3.62 770076.92 1.11 258 X00241 154.00 4800.00 739200.00 64.85 311261.54 2.37
239 X00222 131.00 6500.00 851500.00 78.23 508500.00 1.67 259 X00242 1393.00 529.68 737844.24 384.38 203600.84 3.62
240 X00223 1489.00 568.62 846675.18 982.92 558909.72 1.51

241 X00224 6.00 139000.00 834000.00 5.69 791230.77 1.05

611



Ysnums | sade HELRUGAGN Avg. yasims | Inventory

i stadud 19aoil Wig Aol Inven | iAuiiag Turns
261 X00244 8.00 92000.00 736000.00 13.85 1273846.15 0.58
262 X00245 1042.00 700.00 729400.00 99.00 69300.00 10.53
263 X00246 57.00 12600.00 718200.00 14.38 181246.15 3.96
264 X00247 515.00 1386.94 714274.10 279.62 387809.76 1.84
265 X00248 3.00 234000.00 702000.00 8.46 1980000.00 0.35
266 X00249 184.00 3800.00 699200.00 37.08 140892.31 4.96
267 X00250 3.00 231000.00 693000.00 2 515307.69 1.34
268 X00251 210.00 3300.00 693000.00 40 133523.08 5.19
269 X00252 1.00 690000.00 690000.00 1 743076.92 0.93
270 X00253 61.00 11083.36 676084.96 49 543937.21 1.24
271 X00254 955.00 700.00 668500.00 1093 764776.92 0.87
272 A0017 63.00 10500.00 661500.00 35 363461.54 1.82
273 X00255 169.00 3900.00 659100.00 3 12000.00 54.93
274 X00256 437.00 1500.00 655500.00 53 79615.38 8.23
276 X00257 198.00 3300.00 653400.00 49 161192.31 4.05
277 X00258 5432.00 120.11 652437.52 2485 298417.91 2.19

Total 642855715.65 165526 274936463.29 2.34
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1. ﬂlﬁ]gﬁﬂ?ﬁ)‘ﬂi)&lﬂfﬂﬂﬂi’)Qf’ﬂi51112]1’11!1511!11—!99’!616110Qtﬂ!ﬂ1ﬂ')i’)ﬂ1\1 18 3181015

f sadum 7/2545 8/2545 9/2545 10/2545 11/2545 12/2545 1/2546 2/2546 3/2546 4/2546 5/2546 6/2546 7/2546 8/2546 9/2546
1 A0001 43 20 24 39 27 iy 24 il 31 19 26 26 16 33 38
2 A0002 0 0 13 25 8 14 18 13 6 2 1 3 2 13 9
3 A0003 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
4 A0004 0 0 0 1 1 L 2 0 2 0 0 0 2 3 6
5 A0005 1 4 1 0 5 6 3 5 7 5 4 13 8 9 13
6 A0006 0 0 0 0 0 0 0 0 2 1 2 0 0 0 9
7 A0007 3 6 3 5 6 5 0 5 10 8 3 3 2 3 0
8 A0008 0 0 0 0 6 11 0 0 6 0 0 6 0 0 0
9 A0009 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
10 A0010 1352 730 957 1369 710 711 1077 689 551 562 724 558 719 1007 514
11 A0011 22 13 34 24 24 26 49 68 40 34 20 35 18 16 10
12 A0012 5 0 3 7 3 11 15 9 3 0 1 4 5 21 4
13 A0013 0 0 0 1 0 2 1 0 0 1 0 0 5 0 0
14 A0014 144 35 160 113 98 87 87 62 41 66 72 28 101 66 67
15 A0015 136 189 114 121 171 164 222 174 153 98 154 107 111 172 170
16 A0016 1046 1449 1423 1008 1123 1306 1526 1059 915 1314 825 1204 1308 1962 464
17 A0017 4 1 4 0 1 2 1 0 0 4 7 3 9 5 0
18 A0018 318 220 255 223 353 228 242 477 207 164 211 174 251 446 190
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10/2546 | 11/2546 | 12/2546 1/2547 2/2547 3/2547 4/2547 5/2547 6/2547 7/2547 8/2547 09/2547 | 10/2547 11/2547 | 12/2547 U
44 22 34 53 50 39 28 45 36 76 72 20 23 53 31 1030
4 13 6 8 4 9 16 6 17 236

0 0 0 0 i 0 0 0 0 0 3
3 2 0 1 6 1 12 1 1 1 56
6 23 21 9 33 34 26 29 56 53 24 7 25 13 16 459
0 12 16 0 1 9 24 1 7 29 14 1 12 6 7 153
5 4 8 6 6 2 3 7 4 9 8 5 4 9 1 143
0 8 31 0 60 0 0 7 0 32 0 0 0 3 0 170
0 0 0 0 1 0 0 i 1 0 0 0 0 0 1 5
752 824 818 996 1063 926 715 901 1071 1228 1006 746 1447 798 862 26383
46 69 31 28 53 29 19 19 17 19 71 42 64 2 14 956
3 5 10 9 4 3 9 2 o 7 1 10 27 8 0 194
0 0 1 0 1 0 0 2 2 0 1 1 0 0 3 21
81 107 45 84 84 91 124 69 107 65 142 157 101 88 73 1185
66 159 255 112 193 0 39 91 117 300 58 145 102 106 187 4186
495 1034 398 1103 1145 1641 638 636 1319 1709 824 1212 2193 932 1046 14398
4 0 4 8 13 3 3 0 1 22 0 7 3 1 0 110
253 206 232 124 338 353 113 187 275 215 309 423 681 129 369 8166
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Input Data Value Inventory & Cost Analysis (year) Value
1 Demand distribution Constant Reorder point (s) 1
2 Average demand (year) 1 Order guantity (Q) 1
3 Std. dev. of demand (year) 0 Average minimum on hand 0.875
4 Unit acquisition cost 0 Average maximum on hand 1.875
5 Order (setup) cost $35.0000 Average on hand inventory 1.375
6 Unit holding cost per year $5694.3000 | Safety stock 0.875
7 Estimated % of shortage backordered 100% Mean shortage during lead time 0
8 Unit backordered cost $555.0000 | % of shortage during lead time 0%
9 Estimated % of shortage lost 0% Total order/setup cost $35.0000
10 Unit lost-sales cost M Total holding cost $7829.6620
11 Fixed shortage cost $35.0000 Total backorder cost 0
12 Lead time distribution Constant Total lost-sales cost 0
13 Average lead time (year) 0.125 Total fixed shortage cost 0
14 Std. dev. of lead time (year) 0 Total shortage cost 0
15 | Average lead time demand 0.125 Total inventory relevant cost $7864.6620
16 Std. dev. of lead time demand 0 Expected total acquisition cost 0
sHaswMITUAT A0009
Input Data Value Inventory & Cost Analysis (year) Value
1 Demand distribution Constant Reorder point (s) 1
2 Average demand (year) 4 Order quantity (Q) 1
3 Std. dev. of demand (year) 0 Average minimum on hand 0.5
4 Unit acquisition cost 0 Average maximum on hand 15
5 Order (setup) cost $35.0000 Average on hand inventory 1
6 Unit holding cost per year $12740.7100 | Safety stock 0.5
7 Estimated % of shortage backordered 100% Mean shortage during lead time 0
8 Unit backordered cost $1956.7600 | % of shortage during lead time 0%
9 Estimated % of shortage lost 0% Total order/setup cost $140.0000
10 | Unit lost-sales cost M Total holding cost $12740.7100
11 | Fixed shortage cost $35.0000 Total backorder cost 0
12 | Lead time distribution Constant Total lost-sales cost 0
13 Average lead time (year) 0.125 Total fixed shortage cost 0
14 Std. dev. of lead time (year) 0 Total shortage cost 0
15 | Average lead time demand 0.5 Total inventory relevant cost $12880.7100
16 | Std. dev. of lead time demand 0 Expected total acquisition cost 0




SHATIIMIAUAT A0013
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Input Data Value Inventory & Cost Analysis (year) Value
1 Demand distribution Constant Reorder point (s) 2
2 Average demand (year) 10 Order guantity (Q) 1
3 Std. dev. of demand (year) 0 Average minimum on hand 0.75
4 Unit acquisition cost 0 Average maximum on hand 1.75
5 Order (setup) cost $35.0000 Average on hand inventory 1.25
6 Unit holding cost per year $22761.4200 | Safety stock 0.75
7 Estimated % of shortage backordered 100% Mean shortage during lead time 0
8 Unit backordered cost $1400.0000 | % of shortage during lead time 0%
9 Estimated % of shortage lost 0% Total order/setup cost $350.0000
10 | Unit lost-sales cost M Total holding cost $28451.7800
11 | Fixed shortage cost $35.0000 Total backorder cost 0
12 | Lead time distribution Constant Total lost-sales cost 0
13 Average lead time (year) 0.125 Total fixed shortage cost 0
14 Std. dev. of lead time (year) 0 Total shortage cost 0
15 | Average lead time demand 125 Total inventory relevant cost $28801.7800
16 | Std. dev. of lead time demand 0 Expected total acquisition cost 0

a \ T A Y Y a Yy v w a Qd
3. MandITaNUUINgNAMMMNANNABIMIaUMNIea Nl szanEvasn M55

§18n59 TUARAUAN HANUILTIN anuuilsisay | Aueds | Ve = ESt'AlzarD VC < 0.2
1 A0001 1030 229.33 34.33 0.195 Y
2 A0002 236 37.50 1.87 0.606
3 A0003 3 0.09 0.10 9.310
4 A0004 56 6.74 1.87 1.934
5 A0005 459 211.46 1530 0.903
6 A0006 153 58.09 510 2.233
7 A0007 143 6.94 477 0.306
8 A0008 170 17147 5.67 5.340
9 A0009 5 0.14 0.17 5172
10 A0010 26383 60569.36 879.43 0.078 Y
1 A0011 956 344.95 31.87 0.340
12 A0012 194 36.74 6.47 0.879
13 A0013 21 1.32 0.70 2695
14 A0014 1185 842.93 98.75 0.086
15 A0015 4186 3841.09 139.53 0.197
16 A0016 14398 21247324 1199.83 0.148
17 A0017 110 22.16 3.67 1.648
18 A0018 8166 14544.72 212.20 0.196 Y
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4. Haansnlaonmsnaael Paired T Test

Paired T-Test and Cl: A0010
Paired T for C1 - C2

N Mean StDev SE Mean
C1 12 732.9 179.0 51.7
c2 12 979.9 208.2 60.1
Difference 12 -247.0 247.1 71.3

95% upper bound for mean difference: -118.9

T-Test of mean difference = 0 (vs < 0): T-Value -3.46 P-Value = 0.003

Paired T-Test and Cl: A0014
Paired T for C1 - C2

N Mean StDev SE Mean
Cl 12 68.58 23.46 6.77
c2 12 98.75 29.03 8.38
Difference 12 -30.2 40.9 11.8

95% upper bound for mean difference: -9.0
T-Test of mean difference = 0 (vs < 0): T-Value = -2.55 P-Value = 0.013

Paired T-Test and Cl: A0015
Paired T for C1 - C2

N Mean StDev SE Mean
C1 12 153.4 52.9 b -5
c2 12 120.8 79.2 22.9
Difference 12 32.6 89.8 25.9

95% lower bound for mean difference: -14.0
T-Test of mean difference = 0 (vs > 0): T-Value = 1.26 P-Value = 0.117

Paired T-Test and Cl: A0001
Paired T for C1 - C2

N Mean StDev SE Mean
C1 12 26.58 9.63 2%/8
Cc2 12 43.83 17.93 5.18
Difference 12 -17.25 24.06 6.95

95% upper bound for mean difference: -4.78
T-Test of mean difference = 0 (vs < 0): T-Value = -2.48 P-Value = 0.015

Paired T-Test and Cl: A0016
Paired T for C1 - C2

N Mean StDev SE Mean
C1l 12 1042 464 134
c2 12 1200 461 133
Difference 12 -158 754 218

95% upper bound for mean difference: 233
T-Test of mean difference = 0 (vs < 0): T-Value = -0.73 P-Value = 0.242

Paired T-Test and Cl: A0018
Paired T for C1 - C2

N Mean StDev SE Mean
C1l 12 229.4 49.9 14.4
c2 12 311.9 147.5 42.6
Difference 12 -82.5 145.3 41.9

95% upper bound for mean difference: -7.2
T-Test of mean difference = 0 (vs < 0): T-Value = -1.97 P-Value = 0.037
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5. MINEINIVEUAIAIY Decomposition

sHaaum A0005
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Data TREN3 DETR3 SEAS3 DESE3 FORES3 RESI3 FITS3 MAD
1 -0.4774 -2.09459 0.86548 1.1554 14 1.4132 -0.4132 1.4132
4 0.6107 6.55009 0.85381 4.6849 35 3.4786 0.5214 3.4786
1 1.6988 0.58866 1.05059 0.9518 44 -0.7847 1.7847 0.7847
0 2.7869 0 0.42379 0 31 -1.1811 1.1811 1.1811
5 3.875 1.29033 1.42568 3.5071 29 -0.5245 5.5245 0.5245
6 4.9631 1.20893 1.12811 5.3187 68 0.4011 5.5989 0.4011
3 6.0512 0.49577 0.4449 6.7431 33 0.3078 2.6922 0.3078
5 7.1393 0.70035 1.06105 4.7123 34 -2.5751 7.5751 2.5751
7 8.2274 0.85082 1.28737 5.4374 43 -3.5917 10.5917 3.5917
5 9.3155 0.53674 0.86499 5.7804 18 -3.0578 8.0578 3.0578
4 10.4036 0.38448 0.79173 5.0522 61 -4.2368 8.2368 4.2368
13 11.4917 1.13126 1.80251 7.2122 50 -7.7138 20.7138 7.7138
8 12.5798 0.63594 0.86548 9.2435 -2.8875 10.8875 2.8875

13.6679 0.65848 0.85381 10.5409 -2.6698 11.6698 2.6698
13 14.756 0.881 1.05059 12.374 -2.5025 15.5025 2.5025
6 15.844 0.37869 0.42379 14.1578 -0.7146 6.7146 0.7146
23 16.9321 1.35836 1.42568 16.1327 -1.1398 24.1398 1.1398
21 18.0202 1.16536 1.12811 18.6153 0.6713 20.3287 0.6713
9 19.1083 0.471 0.4449 20.2293 0.4987 8.5013 0.4987
33 20.1964 1.63395 1.06105 31.1013 11.5706 21.4294 11.5706
34 21.2845 1.5974 1.28737 26.4104 6.5989 27.4011 6.5989
26 22.3726 1.16213 0.86499 30.0583 6.648 19.352 6.648
29 23.4607 1.23611 0.79173 36.6287 10.4254 18.5746 10.4254
56 24.5488 2.28117 1.80251 31.0678 11.7506 44.2494 11.7506
53 25.6369 2.06733 0.86548 61.238 30.8119 22.1881 30.8119
24 26.725 0.89803 0.85381 28.1092 1.1818 22.8182 1.1818
7 27.8131 0.25168 1.05059 6.6629 -22.2202 29.2202 22.2202
25 28.9012 0.86502 0.42379 58.991 12.7519 12.2481 12.7519
13 29.9893 0.43349 1.42568 9.1185 -29.7551 42.7551 29.7551
16 31.0774 0.51484 1.12811 14.1831 -19.0586 35.0586 19.0586

6.77078
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Data TREN3 DETR3 SEAS3 DESES FORE3 RESI3 FITS3 MAD
0 -1.8 1.8 -3.49479 3.4948 8 5.2948 -5.2948 5.2948
0 -1.3241 1.3241 -3.53646 3.5365 8 4.8606 -4.8606 4.8606
0 -0.8483 0.8483 5.13021 -5.1302 14 -4.2819 4.2819 4.2819
0 -0.3724 0.3724 -5.11979 5.1198 21 5.4922 -5.4922 5.4922
0 0.1034 -0.1034 5.96354 -5.9635 10 -6.067 6.067 6.067
0 0.5793 -0.5793 9.71354 -9.7135 12 -10.2929 10.2929 10.2929
0 1.0552 -1.0552 -4.09896 4.099 12 3.0438 -3.0438 3.0438
0 1.531 -1.531 -4.49479 4.4948 12 2.9638 -2.9638 2.9638
2 2.0069 -0.0069 0.19271 1.8073 21 -0.1996 2.1996 0.1996
1 2.4828 -1.4828 6.92187 -5.9219 12 -8.4046 9.4046 8.4046
2 2.9586 -0.9586 -4.45313 6.4531 23 3.4945 -1.4945 3.4945
0 3.4345 -3.4345 -2.72396 2.724 T/ -0.7105 0.7105 0.7105
0 3.9103 -3.9103 -3.49479 3.4948 -0.4156 0.4156 0.4156
0 4.3862 -4.3862 -3.53646 3.5365 -0.8497 0.8497 0.8497
9 4.8621 4.1379 5.13021 3.8698 -0.9923 9.9923 0.9923
0 5.3379 -5.3379 -5.11979 5.1198 -0.2181 0.2181 0.2181
12 5.8138 6.1862 5.96354 6.0365 0.2227 11.7773 0.2227
16 6.2897 9.7103 9.71354 6.2865 -0.0032 16.0032 0.0032
0 6.7655 -6.7655 -4.09896 4.099 -2.6666 2.6666 2.6666

7.2414 -6.2414 -4.49479 5.4948 -1.7466 2.7466 1.7466

9 7.7172 1.2828 0.19271 8.8073 1.0901 7.9099 1.0901
24 8.1931 15.8069 6.92187 17.0781 8.885 15.115 8.885
8.669 -7.669 -4.45313 5.4531 -3.2158 4.2158 3.2158

9.1448 -2.1448 -2.72396 9.724 0.5791 6.4209 0.5791

29 9.6207 19.3793 -3.49479 32.4948 22.8741 6.1259 22.8741
14 10.0966 3.9034 -3.53646 17.5365 7.4399 6.5601 7.4399

1 10.5724 -9.5724 5.13021 -4.1302 -14.7026 15.7026 14.7026
12 11.0483 0.9517 -5.11979 17.1198 6.0715 5.9285 6.0715

11.5241 -5.5241 5.96354 0.0365 -11.4877 17.4877 11.4877

12 5 9.71354 2SS -14.7135 21.7135 14.7135

5.1093433
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Data TREN3 DETRS3 SEAS3 DESES3 FORE3 RESI3 FITS3 MAD
4 2.1828 1.83251 2.90967 1.37472 6 -2.35122 6.3512 2.35122
1 2.28513 0.43761 1.30336 0.76725 8 -1.97835 2.9784 1.97835
4 2.38747 1.67542 0 2 4 0 4
0 2.4898 0 0.86363 0 6 -2.15026 2.1503 2.15026
1 2.59214 0.38578 0 7 1 0 1
2 2.69448 0.74226 0.99292 2.01425 4 -0.67541 2.6754 0.67541
1 2.79681 0.35755 1.14459 0.87367 17 -2.2012 3.2012 2.2012
0 2.89915 0 1.42106 0 8 -4.11985 4.1199 4.11985
0 3.00148 0 0.31976 0 0 -0.95974 0.9597 0.95974
4 3.10382 1.28873 1.09698 3.64636 5 0.59516 3.4048 0.59516
7 3.20615 2.1833 1.30396 5.36824 0 2.81929 4.1807 2.81929
3 3.30849 0.90676 0.64406 4.65794 6 0.86913 2.1309 0.86913
9 3.41083 2.63866 2.90967 3.09313 -0.92439 9.9244 0.92439
5 3.51316 1.42322 1.30336 3.83623 0.42108 4.5789 0.42108
0 3.6155 0 0 0 0 0
4 3.71783 1.0759 0.86363 4.63163 0.78918 3.2108 0.78918
0 3.82017 0 0 0 0 0
4 3.92251 1.01976 0.99292 4.02851 0.10525 3.8947 0.10525
8 4.02484 1.98766 1.14459 6.9894 3.3932 4.6068 3.3932
13 4.12718 3.14985 1.42106 9.14813 7.13505 5.865 7.13505
3 4.22951 0.7093 0.31976 9.38217 1.64759 1.3524 1.64759

4.33185 0.69254 1.09698 2.73477 -1.75197 4.752 1.75197
4.43419 0 1.30396 0 -5.78202 5.782 5.78202
4.53652 0.22043 0.64406 1.55265 -1.9218 2.9218 1.9218
22 4.63886 4.74255 2.90967 7.56098 8.50244 13.4976 8.50244
0 4.74119 0 1.30336 0 -6.17949 6.1795 6.17949
7 4.84353 1.44523 0 7 0 7
3 4.94587 0.60657 0.86363 3.47372 -1.27138 4.2714 1.27138
1 5.0482 0.19809 0 1 0 1
0 5.15054 0 0.99292 0 -5.11409 5.1141 5.11409
2.5552847
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Data TREN3 DETRS3 SEAS3 DESES3 FORE3 RESI3 FITS3 MAD
22 30.6086 0.71875 0.49731 44.238 40 6.778 15.222 6.778
13 30.6954 0.42352 0.46212 28.131 62 -1.185 14.185 1.185
34 30.7821 1.10454 0.2987 113.826 34 24.8053 9.1947 24.8053
24 30.8689 0.77748 1.4207 16.893 53 -19.8555 43.8555 19.8555
24 30.9557 0.7753 2.17523 11.033 18 -43.3356 67.3356 43.3356
26 31.0424 0.83756 1.00206 25.947 25 -5.1063 31.1063 5.1063
49 31.1292 1.57409 1.20876 40.538 17 11.3724 37.6276 11.3724
68 31.2159 2.17837 1.84749 36.807 16 10.329 57.671 10.329
40 31.3027 1.27784 1.02434 39.05 10 7.9355 32.0645 7.9355
34 31.3895 1.08317 0.7798 43.601 48 9.5226 24.4774 9.5226
20 31.4762 0.6354 0.54936 36.406 74 2.7082 17.2918 2.7082
35 31.563 1.10889 0.73414 47.675 34 11.8284 23.1716 11.8284
18 31.6498 0.56872 0.49731 36.195 2.2602 15.7398 2.2602
16 31.7365 0.50415 0.46212 34.623 1.3339 14.6661 1.3339
10 31.8233 0.31424 0.2987 33.478 0.4943 9.5057 0.4943
46 31.91 1.44155 1.4207 32.378 0.6653 45.3347 0.6653
69 31.9968 2.15646 2.17523 31.721 -0.6003 69.6003 0.6003
31 32.0836 0.96623 1.00206 30.936 -1.1496 32.1496 1.1496
28 32.1703 0.87037 1.20876 23.164 -10.8861 38.8861 10.8861
53 32.2571 1.64305 1.84749 28.688 -6.5945 59.5945 6.5945
29 32.3439 0.89662 1.02434 28.311 -4.131 33.131 4.131
19 32.4306 0.58587 0.7798 24.365 -6.2893 25.2893 6.2893
19 32.5174 0.5843 0.54936 34.586 1.1362 17.8638 1.1362
17 32.6042 0.52141 0.73414 23.156 -6.936 23.936 6.936
19 32.6909 0.5812 0.49731 38.205 2.7424 16.2576 2.7424
71 32.7777 2.16611 0.46212 153.639 55.8527 15.1473 55.8527
42 32.8644 1.27798 0.2987 140.609 32.1833 9.8167 32.1833
64 32.9512 1.94227 1.4207 45.048 17.1862 46.8138 17.1862
2 33.038 0.06054 2.17523 0.919 -69.8651 71.8651 69.8651
14 33.1247 0.42264 1.00206 13.971 -19.1929 33.1929 19.1929

13.142037




Decomposition Fit for C1

Holy ’A‘VIEJ‘Uiﬂ’ﬁ
awwa\iﬂimwnwmaa

134

MAFE . 151

AL 13 142
M0 449427
ML Estimates
Mean 0133551
| sDev 211903
Goaodness of Fit
ADT 1.758



sHaaun1 A0007

135

Data TREN3 DETRS3 SEAS3 DESES3 FORE3 RESI3 FITS3 MAD
3 4.14409 0.72392 0.46642 6.432 4 1.0671 1.9329 1.0671
6 4.18702 1.433 0.65637 9.1412 7 3.2518 2.7482 3.2518
3 4.22996 0.70923 0 8 3 0 3
5 4.2729 1.17017 1.3318 3.7543 7 -0.6907 5.6907 0.6907
6 4.31583 1.39023 1.08063 5.5523 6 1.3362 4.6638 1.3362
5 4.35877 1.14711 2.05212 2.4365 4 -3.9447 8.9447 3.9447
0 4.40171 0 0.71205 0 3 -3.1342 3.1342 3.1342
5 4.44464 1.12495 1.21747 4.1069 4 -0.4112 5.4112 0.4112

10 4.48758 2.22837 1.4136 7.0741 0 3.6563 6.3437 3.6563
8 4.53052 1.7658 1.28552 6.2232 8 2.1759 5.8241 2.1759
3 4.57345 0.65596 1.02883 2.9159 6 -1.7053 4.7053 1.7053
3 4.61639 0.64986 0.75518 3.9725 12 -0.4862 3.4862 0.4862
2 4.65933 0.42925 0.46642 4.288 -0.1732 2.1732 0.1732
3 4.70226 0.63799 0.65637 4.5706 -0.0864 3.0864 0.0864
0 4.7452 0 0 0 0 0
5 4.78813 1.04425 1.3318 3.7543 -1.3769 6.3769 1.3769
4 4.83107 0.82797 1.08063 3.7015 -1.2206 5.2206 1.2206
8 4.87401 1.64136 2.05212 3.8984 -2.002 10.002 2.002
6 4.91694 1.22027 0.71205 8.4263 2.4989 3.5011 2.4989
6 4.95988 1.20971 1.21747 4.9283 -0.0385 6.0385 0.0385
2 5.00282 0.39977 1.4136 1.4148 -5.072 7.072 5.072
3 5.04575 0.59456 1.28552 2.3337 -3.4864 6.4864 3.4864
7 5.08869 1.3756 1.02883 6.8038 1.7646 5.2354 1.7646
4 5.13163 0.77948 0.75518 5.2967 0.1247 3.8753 0.1247
9 5.17456 1.73928 0.46642 19.296 6.5865 2.4135 6.5865
8 5.2175 1.5333 0.65637 12.1883 4.5754 3.4246 4.5754
5 5.26044 0.95049 0 5 0 5
4 5.30337 0.75424 1.3318 3.0034 -3.0631 7.0631 3.0631
9 5.34631 1.6834 1.08063 8.3285 3.2226 5.7774 3.2226
1 5.38925 0.18555 2.05212 0.4873 -10.0594 11.0594 10.0594

2.5070267
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Data TREN3 DETRS3 SEAS3 DESES3 FORE3 RESI3 FITS3 MAD
0 0.35699 -0.35699 0.36111 -0.3611 3 -0.7181 0.7181 0.7181
0 0.4611 -0.4611 1.27778 -1.2778 4 -1.73888 1.73888 1.73888
0 0.56522 -0.56522 4.15278 -4.1528 3 -4.718 4.718 4.718
1 0.66934 0.33066 1.19444 -0.1944 2 -0.86378 1.86378 0.86378
1 0.77345 0.22655 -0.05556 1.0556 5 0.2821 0.7179 0.2821
1 0.87757 0.12243 -2.34722 3.3472 2 2.46965 -1.46965 2.46965
2 0.98168 1.01832 -0.76389 2.7639 4 1.78221 0.21779 1.78221
0 1.0858 -1.0858 -0.03472 0.0347 5 -1.05108 1.05108 1.05108
2 1.18991 0.81009 -0.57639 2.5764 8 1.38647 0.61353 1.38647
0 1.29403 -1.29403 -2.18056 2.1806 6 0.88653 -0.88653 0.88653
0 1.39815 -1.39815 0.73611 -0.7361 4 -2.13426 2.13426 2.13426
0 1.50226 -1.50226 -1.76389 1.7639 2 0.26163 -0.26163 0.26163
2 1.60638 0.39362 0.36111 1.6389 0.03251 1.96749 0.03251
3 1.71049 1.28951 1.27778 1.7222 0.01173 2.98827 0.01173
6 1.81461 4.18539 4.15278 1.8472 0.03261 5.96739 0.03261
3 1.91872 1.08128 1.19444 1.8056 -0.11317 3.11317 0.11317
2 2.02284 -0.02284 -0.05556 2.0556 0.03272 1.96728 0.03272
0 2.12696 -2.12696 -2.34722 2.3472 0.22027 -0.22027 0.22027
0 2.23107 -2.23107 -0.76389 0.7639 -1.46718 1.46718 1.46718
4 2.33519 1.66481 -0.03472 4.0347 1.69953 2.30047 1.69953
1 2.4393 -1.4393 -0.57639 1.5764 -0.86291 1.86291 0.86291
0 2.54342 -2.54342 -2.18056 2.1806 -0.36286 0.36286 0.36286
6 2.64753 3.35247 0.73611 5.2639 2.61635 3.38365 2.61635
1 2.75165 -1.75165 -1.76389 2.7639 0.01224 0.98776 0.01224

12 2.85577 9.14423 0.36111 11.6389 8.78312 3.21688 8.78312
1 2.95988 -1.95988 1.27778 -0.2778 -3.23766 4.23766 3.23766
1 3.064 -2.064 4.15278 -3.1528 -6.21677 7.21677 6.21677
5 3.16811 1.83189 1.19444 3.8056 0.63744 4.36256 0.63744
1 3.27223 2020223 -0.05556 1.0556 -2.21667 3.21667 2.21667
1 3.37634 -2.37634 -2.34722 3.3472 -0.02912 1.02912 0.02912

1.562585
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Data TREN3 DETR3 SEAS3 DESES FORE3 RESI3 FITS3 MAD
0 2.25376 -2.2538 -3.4965 3.4965 4 1.2428 -1.2428 1.2428
0 2.48914 -2.4891 -5.9965 5.9965 33 3.5074 -3.5074 3.5074
0 2.72451 -2.7245 -8.2465 8.2465 7 5.522 -5.522 5.522
0 2.95988 -2.9599 -7.9965 7.9965 4 5.0366 -5.0366 5.0366
6 3.19525 2.8047 -0.2882 6.2882 8 3.0929 2.9071 3.0929
11 3.43063 7.5694 22.6701 -11.6701 8 -15.1008 26.1008 15.1008
0 3.666 -3.666 -5.5382 5.5382 7 1.8722 -1.8722 1.8722
0 3.90137 -3.9014 23.7951 -23.7951 5 -27.6965 27.6965 27.6965
6 4.13674 1.8633 -3.2049 9.2049 3 5.0681 0.9319 5.0681
0 4.37212 -4.3721 -6.2049 6.2049 3 1.8327 -1.8327 1.8327
0 4.60749 -4.6075 -2.6424 2.6424 1 -1.9651 1.9651 1.9651
6 4.84286 1.1571 -2.8507 8.8507 35 4.0078 1.9922 4.0078
0 5.07824 -5.0782 -3.4965 3.4965 -1.5817 1.5817 1.5817
0 5.31361 -5.3136 -5.9965 5.9965 0.6829 -0.6829 0.6829
0 5.54898 -5.549 -8.2465 8.2465 2.6975 -2.6975 2.6975
0 5.78435 -5.7844 -7.9965 7.9965 2.2122 -2.2122 2.2122
8 6.01973 1.9803 -0.2882 8.2882 2.2685 5.7315 2.2685
31 6.2551 24.7449 22.6701 8.3299 2.0748 28.9252 2.0748
0 6.49047 -6.4905 -5.6382 5.5382 -0.9523 0.9523 0.9523
60 6.72584 53.2742 25.7951 36.2049 29.479 30.521 29.479

6.96122 -6.9612 -3.2049 3.2049 -3.7564 3.7564 3.7564
7.19659 -7.1966 -6.2049 6.2049 -0.9917 0.9917 0.9917
7.43196 -0.432 -2.6424 9.6424 2.2104 4.7896 2.2104
0 7.66733 -7.6673 -2.8507 2.8507 -4.8166 4.8166 4.8166
32 7.90271 24.0973 -3.4965 35.4965 27.5938 4.4062 27.5938
0 8.13808 -8.1381 -5.9965 5.9965 -2.1416 2.1416 2.1416
0 8.37345 -8.3735 -8.2465 8.2465 -0.1269 0.1269 0.1269
0 8.60882 -8.6088 -7.9965 7.9965 -0.6123 0.6123 0.6123
3 8.8442 -5.8442 -0.2882 3.2882 -5.556 8.556 5.556
0 9.07957 -9.0796 22.6701 -22.6701 -31.7497 31.7497 31.7497
6.58164
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Data TREN3 DETR3 SEAS3 DESES FORE3 RESI3 FITS3 MAD
5 4.86667 0.1333 -1.7083 6.7083 13.9687 1.8417 3.1583 1.8417
0 4.97701 -4.977 14.75 -14.75 8.5165 -19.727 19.727 19.727
3 5.08736 -2.0874 -2.0417 5.0417 4.9602 -0.0457 3.0457 0.0457
7 5.1977 1.8023 -3.4167 10.4167 6.008 5.219 1.781 5.219
3 5.30805 -2.308 -1.8333 4.8333 2.5976 -0.4747 3.4747 0.4747
11 5.41839 5.5816 3.0833 7.9167 5.8329 2.4983 8.5017 2.4983
15 5.52874 9.4713 5.7917 9.2083 7.1307 3.6796 11.3204 3.6796
9 5.63908 3.3609 0.2292 8.7708 23.6994 3.1318 5.8682 3.1318
3 5.74943 -2.7494 -3.4375 6.4375 7.0181 0.6881 2.3119 0.6881
0 5.85977 -5.8598 246 2.5 5.7534 -3.3598 3.3598 3.3598
1 5.97011 -4.9701 -6.0208 7.0208 7.4471 1.0507 -0.0507 1.0507
4 6.08046 -2.0805 -2.8958 6.8958 12.4741 0.8154 3.1846 0.8154
5 6.1908 -1.1908 -1.7083 6.7083 0.5175 4.4825 0.5175
21 6.30115 14.6989 14.75 6.25 -0.0511 21.0511 0.0511
4 6.41149 -2.4115 -2.0417 6.0417 -0.3698 4.3698 0.3698

6.52184 -3.5218 -3.4167 6.4167 -0.1052 3.1052 0.1052
5 6.63218 -1.6322 -1.8333 6.8333 0.2011 4.7989 0.2011
10 6.74253 3.2575 3.0833 6.9167 0.1741 9.8259 0.1741
9 6.85287 2.1471 5.7917 3.2083 -3.6445 12.6445 3.6445
4 6.96322 -2.9632 0.2292 3.7708 -3.1924 7.1924 3.1924
3 7.07356 -4.0736 -3.4375 6.4375 -0.6361 3.6361 0.6361
9 7.18391 1.8161 =2.5 115 4.3161 4.6839 4.3161
2 7.29425 -5.2943 -6.0208 8.0208 0.7266 1.2734 0.7266
5 7.4046 -2.4046 -2.8958 7.8958 0.4912 4.5088 0.4912
7 7.51494 -0.5149 -1.7083 8.7083 1.1934 5.8066 1.1934
1 7.62529 -6.6253 14.75 135 -21.3753 22.3753 21.3753
10 7.73563 2.2644 -2.0417 12.0417 4.306 5.694 4.306
27 7.84598 19.154 -3.4167 30.4167 22.5707 4.4293 22.5707

7.95632 0.0437 -1.8333 9.8333 1.877 6.123 1.877

8.06667 -8.0667 3.0833 -3.0833 -11.15 11.15 11.15

3.9809967
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Mormal Probability Plot for C1
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6. HADINNIINATOU Run Test Yo I5HATUA A0008 Haz A0012
Runs Test: A0008
K= 5.6667
The observed number of runs = 15
The expected number of runs = 13.6000
9 Observations above K 21 below
* N Small -- The following approximation may be invalid
The test is significant at 0.5329
Cannot reject at alpha = 0.05
Runs Test: A0012
K= 6.4667
The observed number of runs =15
The expected number of runs = 15.4000
12 Observations above K 18 below
The test is significant at 0.8768

Cannot reject at alpha = 0.05
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Table Common Safety Factors (Multiples of MAD and the Normalized Standard Deviation Corresponding to Given Customer Service Level and Stock Out

Probabilities)
MAD Z Values Service Level Stock Out
SF Values Probability
1.60 1.28 0.90 0.10
2.06 1.65 0.95 0.05
2.56 2.05 0.98 0.02
291 2.33 0.99 0.01
3.75 3.00 0.9986 0.0014
5.00 4.00 0.9999 0.0001
o U )
7. MIMNMUIUITAVUING
VU A Y
Inaaun A0008
v a 9 P o A g Y a9
TNaaUN AL ANUNY T NAUA MAD
A0008 35.00 57.92167 190 7.1953
SS Add Expect Cost Safety Factor Z Value Service Level Stock Out Enough Safety Reduce Expect Cost | Different
of Holding SF = SS/IMAD Z=SF/1.25 Probability Stock Cover of Stortage
0 0.00 0 0 0.5000 0.5000 0.0000 0.0000 0.000 0.00
1 28.96 0.14 0.11 0.5443 0.4557 0.0443 0.0000 8.410 20.55
2 60.49 0.28 0.22 0.5880 0.4120 0.0880 0.0437 25.024 35.46
3 94.54 0.42 0.33 0.6306 0.3694 0.1306 0.0427 49.338 45.21
4 131.07 0.56 0.44 0.6717 0.3283 0.1717 0.0411 80.576 50.49
5 169.98 0.69 0.56 0.7109 0.2891 0.2109 0.0391 117.743 52.24
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SS Add Expect Cost Safety Factor Z Value Service Level Stock Out Enough Safety Reduce Expect Cost | Different
of Holding SF = SS/IMAD Z= SF/1.25 Probability Stock Cover of Stortage
6 211.15 0.83 0.67 0.7476 0.2524 0.2476 0.0368 159.672 51.48
7 254.46 0.97 0.78 0.7818 0.2182 0.2818 0.0342 205.096 49.36
8 299.74 1.11 0.89 0.8131 0.1869 0.3131 0.0313 252.709 47.03
9 346.84 1.25 1.00 0.8415 0.1585 0.3415 0.0284 301.236 45.60
10 395.58 1.39 1.11 0.8669 0.1331 0.3669 0.0254 349.483 46.10
11 445.79 1.53 1.22 0.8893 0.1107 0.3893 0.0224 396.389 49.40
12 497.30 1.67 1.33 0.9089 0.0911 0.4089 0.0196 441.060 56.24
13 549.95 1.81 1.45 0.9258 0.0742 0.4258 0.0169 482.788 67.16
14 603.58 1.95 1.56 0.9402 0.0598 0.4402 0.0144 521.061 82.52
15 658.04 2.08 1.67 0.9523 0.0477 0.4523 0.0121 555.557 102.48
16 713.20 2.22 1.78 0.9624 0.0376 0.4624 0.0101 586.131 127.06
17 768.94 2.36 1.89 0.9706 0.0294 0.4706 0.0083 612.792 156.15
18 825.16 2.50 2.00 0.9773 0.0227 0.4773 0.0067 635.676 189.48
19 881.77 2.64 2.11 0.9827 0.0173 0.4827 0.0054 655.016 226.75
20 938.68 2.78 2.22 0.9869 0.0131 0.4869 0.0042 671.116 267.57
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1. Part Period Balancing Y9N3 U8HHUITTUVDINANAUAINIINABINTAUAINIAUAAY

' A v
BIWIAUINAY
A0001
Period -11.5 -12 -12.5 1 1.5 2 2.5 8 35 4 4.5 5 55
Forecast 60 60 60 60 60
Scheduled receipts 0 0 0 0 33
On hand | 267 207 147 87 27 0
Planned orders 33
A0010
Period -11.5 -12 -12.5 1 145 2 2.5 3 3.5 4 4.5 5 55
Forecast 1227 1227 1227 1227 1227
Scheduled receipts 0 1995 0 1227 1227
On hand | 1686 459 1227 0 0 0
Planned orders 1995 1227 1227
A0014
Period -11.5 -12 -12.5 1 1.5 2 2.5 8 3.5 4 4.5 5 5.5
Forecast 129 129 129 129 129
Scheduled receipts 0 185 0 129 129
On hand | 202 73 129 0 0 0
Planned orders 185 129 129
A0015
Period -11.5 -12 -12.5 1 15y 2 245) 3 Ol 4 4.5 5 5.5
Forecast 153 153 153 153 153
Scheduled receipts 235 0 306 0 153
On hand | =n 153 0 153 0 0
Planned orders 235 306 153
A0016
Period -11.5 -12 -12.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5
Forecast 1142 1142 1142 1142 1142
Scheduled receipts 0 1693 0 1142 1142
On hand | 1733 591 1142 0 0 0
Planned orders 1693 1142 1142
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A0018

Period -11.5 -12 -12.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5
Forecast 394 394 394 394 394
Scheduled receipts 0 549 0 394 394
On hand | 633 239 394 0 0 0
Planned orders 549 394 394
v a
FINIANN 1.5
A0001
Period 1 15 2 25 3 35 4 4.5 5 5.5
Forecast 30 60 60 60 60
Scheduled receipts 0 0 0 0
On hand | 245 245 215 185 125 65 5
Planned orders
A0010
Period 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5
Forecast 614 1227 1227 1227 1227
Scheduled receipts 1995 0 363 1227
On hand | 1323 1323 709 2091 864 0 0
Planned orders 363 1227
A0014
Period 1 1.5 2 2.5 8 815 4 4.5 5 5.5
Forecast 65 129 129 129 129
Scheduled receipts 185 0 32 129
On hand | 170 170 105 226 97 0 0
Planned orders 32 129
A0017
Period 1 1.5 2 25 3 3.5 4 4.5 5 5.5
Forecast 77 153 153 153 153
Scheduled receipts 0 189 0 153
On hand | 270 270 193 117 153 0 0
Planned orders 189 153
A0016
Period 1 1.5 2 2.5 3 35 4 4.5 5 5.5
Forecast 571 1142 1142 1142 1142
Scheduled receipts 1693 0 650 1142
On hand | 1083 1083 512 1634 492 0 0
Planned orders 650 1142
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A0018
Period 1 1.5 2 2.5 3 355 4 4.5 5 5.5
Forecast 197 394 394 394 394
Scheduled receipts 549 0 46 394
On hand | 587 587 390 742 348 0 0
Planned orders 46 394
v a
FIUIAIN 2.5
A0001
Period 25 3 35 4 4.5 5 L)
Forecast 30 60 60 60
Scheduled receipts 0 0 26
On hand | 184 154 94 34 0
Planned orders 26
A0010
Period 2.5 3 35 4 4.5 5 50
Forecast 614 1227 1227 1227
Scheduled receipts 0 881 1227
On hand | 2187 1573 346 0 0
Planned orders 881 1227
A0014
Period 2.5 3 3.5 4 45 5 5.5
Forecast 65 129 129 129
Scheduled receipts 0 119 129
On hand | 204 139 10 0 0
Planned orders 119 129
A0015 [
Period 2.5 3 35 4 4.5 5 brb
Forecast 77 153 153 (158
Scheduled receipts 189 76 153
On hand | 118 41 77 0 0
Planned orders 76 153
A0016 [
Period 25 3 3.5 4 4.5 5 5.5
Forecast 571 1142 1142 1142
Scheduled receipts 0 1142 1142
On hand | 1647 1076 0 0 0
Planned orders 1142 1142
A0018
Period 2.5 3 3.5 4 4.5 5 5.5
Forecast 197 394 394 394
Scheduled receipts 0 394 394
On hand | 560 363 0 0 0
Planned orders 394 394
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A0001

A0015

Period 3.5 4 4.5 5 i) Period o5 4 4.5 5 5.5
Forecast 30 60 60 Forecast 77 153 153

Scheduled receipts 0 39 Scheduled receipts 76 153

On hand 111 81 21 0 On hand I 93 16 0 0

Planned orders 39 Planned orders 153

A0010 A0016

Period 3.5 4 4.5 5 515 Period 3.5 4 4.5 5 5.5
Forecast 614 1227 1227 Forecast 571 1142 1142

Scheduled

receipts 881 789 Scheduled receipts 1142 967

On hand 1398 784 438 0 On hand | 746 175 175 0

Planned orders 789 Planned orders 967

A0014 A0018

Period 3.5 4 4.5 5 5.5 Period 3.5 4 4.5 5 55
Forecast 65 129 129 Forecast 197 394 394

Scheduled receipts 119 68 Scheduled receipts 394 394

On hand 136 71 61 0 Onhand | 154 |romB W | 0 0

Planned orders 68 Planned orders 394
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' A v

FINIAWINAU
A0002
Period -11.5 -12 -12.5 1 15 2 25 3 35 4 45 5 5.5 6 6.5 7 75 8 8.5 9 95| 10 | 105 | 11 | 115 | 12 | 125
Forecast 9 7 5 4 4 2 12 9 4 11 3
Scheduled
receipts 18 0 7 0 7 0 0 0 4 0 6 0 0 0 12 0 13 0 0 0 11 0 3 0
On hand | 0 0 0 0 9 9 9 9 11 il 9 9 9 9 11 11 9 9 9 9 13 13 9 9 9 9 9 9
Planned orders 18 7 7 4 6 12 13 11 3
A0007
Period -11.5 -12 -12.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 4 7 8 7 6 4 B 4 0 8 6 12
Scheduled
receipts 0 0 0 0 0 0 7 0 6 0 7 0 0 0 0 0 14 0 0 0 12 0
On hand | 19 19 19 19 15 | 15 8 8 0 0 0 0 0 0 3 3 0 0 0 0 6 6 0 0 0 0
Planned orders 7 6 7 4 14 12
A0017
Period -11.5 -12 -12.5 1 1.5 2 2.5 3 ) 4 4.5 = e 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 6 8 2 6 7 4 17 8 0 5 0 6
Scheduled
receipts 0 0 0 0 0 0 0 0 0 0 0 0 10 0 8 0 0 5 0 0 6 0
On hand | 40 40 40 40 34 | 34 | 26 | 26 | 24 | 24 | 18 | 18 | 11 | 11 7 0 0 0 0 0 0 0 0 0 0
Planned orders 10 8 5 6
A0006
Period -11.5 -12 -12.5 1 1.5 2 2.5 3 3.5 4 4.5 5 55 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 8 8 14 21 10 12 12 12 21 12 23 27
Scheduled
receipts 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 33 0 0 0 23 0 27 0
On hand | 91 91 91 91 83 | 83 | 75 | 75 | 61 | 61 | 40 | 40 | 30 | 30 | 18 | 18 6 6 0 0 12 | 12 0 0 0 0 0 0
Planned orders 6 33 23 27
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Period 1.5 2 25 3 3.5 4 4.5 5 5.5 6 6.5 7 Vi) 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 5 7 5 2 4 4 2 12 9 4 11 3
Scheduled receipts 0 7 0 6 0 0 0 4 0 6 0 0 0 12 0 13 0 0 0 11 0 3 0
On hand | 6 1 1 1 2 2 0 0 0 0 2 2 0 0 0 0 4 4 0 0 0 0 0 0
Planned orders 6 4 6 12 13 11 3
A0007
Period 1.5 2 2.5 8 3.5 4 45 5 5.5 6 6.5 i 7.5 8 8.5 9 9.5 10 | 105 11 | 115 | 12 12.5
Forecast 2 7 8 7 6 4 3 4 0 8 6 12
Scheduled receipts 0 0 0 1 0 7 0 6 0 7 0 0 0 4 0 0 0 14 0 0 0 12 0
On hand | 16 14 7 7 0 0 0 0 0 0 3 3 0 0 0 0 0 0 6 6 0 0 0 0
Planned orders 1 7 6 7 4 14 12
A0017
Period 1.5 2 2.5 3 3.5 4 4.5 & Era 6 6.5 e 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 3 8 2 6 7 4 17 8 0 5 0 6
Scheduled receipts 0 0 0 0 0 0 0 0 0 0 0 11 0 8 0 0 5 0 0 0 6 0
On hand | 36 33 25 25 23 23 17 17 10 10 6 6 0 0 0 0 0 0 0 0 0 0 0 0
Planned orders 11 8 5 6

]
Period 1.5 2 2.5 3 3.5 4 4.5 5 55 6 6.5 7 5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 4 8 14 21 10 12 12 12 21 12 23 27
Scheduled receipts 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 33 0 0 0 23 0 27 0
On hand 88 84 76 76 62 62 41 41 31 31 19 19 il 7 0 0 12 12 0 0 0 0 0 0
Planned orders 5 33 23 27
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156

Period 2.5 3 35 4 4.5 5 55 6 6.5 7 \(A5 8 8.5 9 9.5 10 10.5 11 115 12 12.5
Forecast 3 5 2 4 4 2 12 9 4 11 3
Scheduled receipts 0 6 0 0 0 3 0 6 0 0 0 12 0 13 0 0 11 0 3 0
On hand | 5 2 3 3] 1 1 0 0 2 2 0 0 0 0 4 4 0 0 0 0 0 0
Planned orders 3 6 12 13 11 3
A0007
Period 2.5 3 3.5 4 4.5 5 5.5 6 6.5 i 7.5 8 8.5 9 9.5 10 10.5 11 115 12 12.5
Forecast 1 8 7 6 4 3 4 0 8 6 12
Scheduled receipts 0 1 0 2 0 6 0 F 0 0 4 0 0 0 14 0 0 0 12 0
On hand | 13 12 5 5 0 0 0 0 3 2 0 0 0 0 0 0 6 6 0 0 0 0
Planned orders 2 6 7 4 14 12
A0017
Period 2.5 3 3.5 4 45 5 5.5 6 6.5 7 4L 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 2 2 6 7 4 17 8 0 5 0 6
Scheduled receipts 0 0 0 0 0 0 0 0 0 11 0 8 0 0 0 5 0 0 0 6 0
On hand | 27 25 23 23 17 17 10 10 6 6 0 0 0 0 0 0 0 0 0 0 0 0
Planned orders 11 8 5 6

]
Period 2.5 3 3.5 4 4.5 5 55 6 6.5 7 75 8 8.5 9 9.5 10 10.5 11 115 12 12.5
Forecast 4 14 21 10 12 12 12 21 12 23 27
Scheduled receipts 0 0 0 0 0 0 0 0 24 0 0 0 33 0 0 0 23 0 27 0
On hand 61 57 43 43 22 22 12 12 0 0 12 12 0 0 12 12 0 0 0 0 0 0
Planned orders 24 33 23 27
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A0002
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Period 3.5 4 4.5 5 55 6 6.5 7 (9 8 8.5 9 9.5 10 10.5 11 115 12 12.5
Forecast 3 2 4 4 2 12 9 4 11 3
Scheduled receipts 0 0 0 2 0 6 0 0 0 12 0 13 0 0 0 11 0 3 0
On hand | 7 4 2 2 0 0 2 2 0 0 0 0 4 4 0 0 0 0 0 0
Planned orders 2 6 12 13 11 3
A0007
Period 3.5 4 4.5 5 55 6 6.5 y/ 7.5 8 8.5 9 9.5 10 10.5 11 115 12 12.5
Forecast 4 7 6 4 3 4 0 8 6 12
Scheduled receipts 0 2 0 4 0 7 0 0 0 4 0 0 14 0 0 0 12 0
On hand | 11 7 2 2 0 0 3 3 0 0 0 0 0 0 6 6 0 0 0 0
Planned orders 4 7 4 14 12
A0017
Period 85 4 4.5 5 5.5 6 6.5 7 S 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 1 6 7 4 17 8 0 5 0 6
Scheduled receipts 0 0 0 0 0 0 0 10 0 8 0 0 0 5 0 0 0 6 0
On hand | 25 24 18 18 11 11 7 7 0 0 0 0 0 0 0 0 0 0 0 0
Planned orders 10 8 5 6

]
Period 3.5 4 4.5 5 55 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 115 12 12.5
Forecast 7 21 10 12 12 12 21 12 23 27
Scheduled receipts 0 0 0 0 0 16 0 0 0 12 0 33 0 0 0 23 0 27 0
On hand 46 39 18 18 8 8 12 12 0 0 0 0 12 12 0 0 0 0 0 0
Planned orders 16 12 33 23 27

LS



92 UINAY

A0005

Period -11.5 -12 -12.5 1 1.5 2 2.5 3 3.5 4 4.5 = 55 6 6.5 i A 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 14 35 44 31 29 68 33 34 43 18 61 50
Scheduled
receipts 10 0 34 0 44 0 60 0 0 0 101 0 0 0 34 0 61 0 0 0 61 0 50 0
On hand ‘ 15 15 15 11 | 11 10 10 | 10 | 10 | 39 39 10 | 10 43 43 10 10 | 10 [ 10 | 28 | 28 10 10 10 10 10 10
Planned orders 34 44 60 102 34 61 61 50
A0004
Period -12 -12.5 1 1.5 2 2.5 3 3.5 4 4.5 5 9.5 6 6.5 % e\ 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 5 2 3 0 4 1 5 7 13 7 4 0
Scheduled
receipts 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 13 0 7 0 4 0 0 0
On hand | 21 21 21 16 16 14 14 11 11 11 11 7 7 6 6 1 1 0 0 0 0 0 0 0 0 0
Planned orders 6 13 7 4
A0011
Period -12 -12.5 1 15 2 25 3 35 4 4.5 B 55 6 6.5 7 7.5 8 8.5 9 9.5 10 | 105 11 115 | 12 | 125
Forecast 67 89 61 53 45 52 44 43 37 75 101 61
Scheduled
receipts 67 0 89 0 61 0 98 0 0 0 52 44 0 80 0 0 75 0 101 0 61
On hand | 0 0 0 0 0 0 0 0 0 45 | 45 0 0 0 0 0 37 | 37 0 0 0 0 0 0 0
Planned orders 89 61 98 52 44 80 75 101 61
v a
F¥I9IAN 1.5
A0005
Period 1.5 2 2.5 8 35 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 6 35 44 31 29 68 33 34 43 18 61 50
Scheduled receipts 0 34 0 40 0 60 0 0 0 101 0 0 0 34 0 61 0 0 0 61 0 50 0
0
On hand | 11 5 4 4 0 0 29 29 0 0 33 33 0 0 0 0 18 18 0 0 0 0 0
Planned orders 40 60 101 34 61 61 50
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A0004

Period 1.5 2 2.5 & 3.5 4 4.5 5 5.5 6 6.5 7 15 8 8.5 9 9.5 10 10.5 11 115 12 12.5
Forecast 8 2 3 0 4 1 3 s 13 7 4 0
Scheduled receipts 0 0 0 0 0 0 0 0 0 0 0 0 6 0 13 0 7 0 4 0 0 0
On hand | 19 16 14 14 11 11 11 11 7 ol 6 6 1 1 0 0 0 0 0 0 0 0 0 0
Planned orders 6 13 7 4
A0011
Period 15 2 2.5 B 3.5 4 4.5 5 5.5 6 6.5 / 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 34 89 61 53 45 52 44 43 37 75 101 61
Scheduled receipts 0 89 0 47 0 98 0 0 0 52 0 44 0 80 0 0 0 75 0 101 0 61 0
On hand 48 14 14 14 0 0 45 45 0 0 0 0 0 0 37 37 0 0 0 0 0 0 0 0
Planned orders 47 98 52 44 80 v} 101 61

¥39a 2.5

A0005

Period 2.5 3 3.5 4 45 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 3 44 31 29 68 33 34 43 18 61 50
Scheduled receipts 0 40 0 41 0 0 0 101 0 0 0 34 0 61 0 0 0 61 0 50 0
On hand | 26 23 19 19 29 29 0 0 33 33 0 0 0 0 18 18 0 0 0 0 0 0
Planned orders 41 101 34 61 61 50
A0004
Period 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 1 3 0 4 1 5 7 13 7 0
Scheduled receipts 0 0 0 0 0 0 0 0 0 0 0 5 0 13 0 7 0 0 0 0
On hand 16 15 12 12 12 12 8 8 7 7 2 2 0 0 0 0 0 0 0 0 0
Planned orders 5 13 7 4
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A0011

Period 2.5 3 3.5 4 45 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 45 61 53 45 52 44 43 37 75 101 61
Scheduled receipts 0 47 0 0 0 40 0 52 0 44 0 80 0 0 0 75 0 101 0 61 0
On hand 117 72 58 58 5 5 0 0 0 0 0 0 37 37 0 0 0 0 0 0 0 0
Planned orders 40 52 44 80, 75 101 61
¥I92817 3.5
A0005
Period 3.5 4 4.5 5 55 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 115 12 12.5
Forecast 22 31 29 68 33 34 43 18 61 50
Scheduled receipts 0 41 0 0 0 93 0 0 34 61 0 0 0 61 0 50 0
On hand | 49 27 37 37 8 8 33 33 0 0 0 0 18 18 0 0 0 0 0 0
Planned orders 93 34 61 61 50
A0004
Period 85 4 4.5 5 5.5 6 6.5 7 JLL5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 2 0 4 1 5 7 13 7 4 0
Scheduled receipts 0 0 0 0 0 0 0 9 0 0 0 13 0 7 0 4 0 0 0
On hand | 10 8 8 8 4 4 3 3 7 7 0 0 0 0 0 0 0 0 0 0
Planned orders 9 13 7 4
A0011
Period 3.5 4 4.5 5 55 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 115 12 12.5
Forecast &l 53 45 52 44 43 37 75 101 61
Scheduled receipts 0 0 0 29 0 52 0 44 0 80 0 0 0 75 0 101 0 61 0
On hand 100 69 16 16 0 0 0 0 0 0 37 37 0 0 0 0 0 0 0 0
Planned orders 29 52 44 80 75 101 61
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' Ay
BFIIAUINAU

A0008

Period

-11.5

-12

-12.5

15

251 3

35

4.5

6.5

25 8

8.5

9.5

10 | 105

11

115 | 12

125

Forecast

33

11

35

Scheduled receipts

35

On hand ‘ 39

39

39

39

35

35

2 10, 'O
o

11 11

Planned orders

14

35

A0012

Period

-12

-12.5

15

25 3

36

4.5

6.5

7.5

9.5

10 | 105

11

115

12 | 125

Forecast

13

13

13

13

13

13

13

13

13

13

13

13

Scheduled receipts

26 0

26

26

13

13 0

On hand 26

26

26

26

13

13

13

13 | 13

13

13

13

13

Planned orders

26

26

26

26

13

13
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A0008

Period

1.5

2.5

3.5

4.5

63

6.5

{25

8.5

9.5

10

10.5

11

11.5

12

12.5

Forecast

33

11

35

Scheduled receipts

11

14

35

On hand | 35

33

o |O |~ |d

o |00 |oo |Gl

o |00 |00 |O&

(<IN BN NI BN

w |00 |u1 |0

o |O |w |©

11

11

Planned orders

11

14

35

A0012

Period

1.5

2.5

3.5

5.5

6.5

7.5

8.5

9.5

10

10.5

11

12

12.5

Forecast

13

13

13

13

13

13

13

13

13

13

13

Scheduled receipts

24

26

26

26

13

13

On hand 22

15

13

13

13

13

13

13

13

13

Planned orders

24

26

26

26

13

13
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162

Period 2.5 3 35 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 115 12 12.5
Forecast 17 7 4 8 8 7 Q 3 3 11 35
Scheduled receipts 0 11 0 0 0 0 0 0 0 5 0 8 0 0 0 14 0 0 0 35 0
On hand | 35 18 22 22 18 18 10 10 2 2 0 0 3 3 0 0 11 11 0 0 0 0
Planned orders g 8 14 35

ooz |
Period 2.5 3 3.5 4 45 5 5% 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 7 13 13 13 13 13 18 13 13 13 13
Scheduled receipts 0 24 0 0 0 17 0 0 0 26 0 0 0 26 0 0 0 13 0 13 0
On hand 18 11 22 22 9 9 13 13 0 0 diss s 0 0 13 13 0 0 0 0 0 0
Planned ord'ers 17 26 26 13 13

12912817 3.5
A0008
Period &5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5
Forecast 4 4 8 8 7 5 3 3 11 35
Scheduled receipts 0 0 2 0 8 0 7 0 8 0 0 0 14 0 0 0 35 0
On hand 14 10 6 6 0 0 0 0 0 0 8 3 0 0 11 11 0 0 0 0
Planned orders 2 8 7 14 35
A0012
Period &5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 ) O 10 10.5 11 11.5 12 12.5
Forecast 7 13 13 13 13 13 13 13 13 13
Scheduled receipts 0 0 0 22 0 0 0 26 0 0 0 26 0 0 0 13 0
On hand 37 30 17 17 4 4 13 13 0 0 13 13 0 0 13 13 0 0 0
Planned orders 22 26 26 13

91



163
A a a ¢
Usz IR IneHnus

UNAMINYFA FAAITIA NATUN 7 Ngu,IAY WA, 2522 NEunellsy Taude
[ @ v ] Y a a v A a a

Wwideasnd  dusamsanuluszauilSygnimnssumaasiugia 819139137055 090
a a a o a [ 1 4 o H
AMNT MAIFIAINTIVYAA NI AULIAINTTUANAAT 1INVHIINGGoVRULAY 1D TUT
= Y o o [ s A A A 4 =S
28 WWAN W.A. 2545, MU IuAWMUArNT a1 guiinedleInemaasuazmalulad

a o = a = A J K 1 1 a Aa
wnmnedemalulaggsus dunar 13 3 ey vaznanyde luszalTyanIaIns sy
AMEAATUMITUNA A1UVIPIAINTTVIATIUNT MATVIAINTINGATINMNT AMLIAINITTY

AMEAAT PNAINTAUWIINGIAE 11D WA 2546



	ปกภาษาไทย 
	ปกภาษาอังกฤษ 
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1 บทนำ
	1.1 ที่มาและความสำคัญของงานวิจัย
	1.2 เป้าหมายและวัตถุประสงค์ของงานวิจัย
	1.3 ขอบเขตของงานวิจัย
	1.4 สมมติฐานในการศึกษาวิจัย
	1.5 ขั้นตอนการศึกษาและวิจัย
	1.6 ผลที่คาดว่าจะได้รับ
	1.7 ประโยชน์ที่คาดว่าจะได้รับ
	1.8 สาระโดยย่อของรายงานวิจัย

	บทที่ 2 ทฤษฎีและงานวิจัยที่เกี่ยวข้อง
	2.1 ประเภทของของคงคลัง, ประเภทของความต้องการและค่าใช้จ่ายต่างๆ
	2.2 การจำแนกประเภทของคงคลังตามเทคนิค ABC (ABC Analysis
	2.3 นโยบายระบบพัสดุคงคลังและการจัดการควบคุม
	2.4 เทคนิคการพยากรณ์ความต้องการพัสดุ
	2.5 การวัดผลประสิทธิภาพของคงคลัง
	2.6 งานวิจัยที่เกี่ยวข้อง

	บทที่ 3 ข้อมูลเบื้องต้นของบริษัทกรณีศึกษา
	3.1 โครงสร้างองค์กร
	3.2 วิสัยทัศน์และการพัฒนาระบบ
	3.3 ลักษณะทั่วไปของการขายสินค้า - ซื้อสินค้า
	3.4 ระบบวางแผนและควบคุมพัสดุ

	บทที่ 4 การวิเคราะห์และการปรับปรุงระบบสินค้าคงคลัง
	4.1 การเลือกรายการสินค้าตัวอย่างที่จะทำการศึกษา
	4.2 แนวทางในการปรับปรุงและการกำหนดนโยบายสินค้าคงคลัง
	4.3 การคำนวณหาค่าใช้จ่ายในการมีสินค้าคงคลัง
	4.4 การเก็บข้อมูลยอดขายในอดีต
	4.5 การจัดการสินค้าคงคลังหน้าร้านกรณีอัตราอุปสงค์ต่ำมาก
	4.6 การจัดการสินค้าคงคลังหน้าร้านกรณีอัตราอุปสงค์ไม่ต่ำมาก
	4.7 การจัดการสินค้าคงคลังการขายสินค้าโครงการ
	4.8 รายการสินค้าที่ไม่สามารถใช้ข้อมูลในอดีตพยากรณ์ยอดขายในอนาคต

	บทที่ 5 การวิเคราะห์และออกแบบระบบ
	5.1 การออกแบบระบบปฏิบัติงาน
	5.2 การออกแบบระบบฐานข้อมูลสินค้าคงคลัง

	บทที่ 6 การประเมินผลการปรับปรุงระบบสินค้าคงคลัง
	6.1 แนวทางการประเมินผลการปรับปรุงสินค้าคงคลัง
	6.2 ผลการปรับปรุงระบบสินค้าคงคลัง
	6.3 ผลการดำเนินงานในปัจจุบัน
	6.4 ผลการเปรียบเทียบกับการดำเนินงานในปัจจุบัน

	บทที่ 7 สรุปงานวิจัย การวิเคราะห์งานวิจัย และข้อเสนอแนะ
	7.1 สรุปการวิจัย 
	7.2 การวิเคราะห์งานวิจัย
	7.3 ข้อเสนอแนะ

	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

	Button2: 
	Button1: 


