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A Study on Production Policies in hybrid MTO-MTS Production Environment
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Abstract

ato] 7= AE

2

L AT E olelgt
o2 ohekst Aol diFHz 3l
MTO(make-to-order)-MTS(make-to-stock)
e s ste] 1oz wWAsE MTO
AFe ik A7) A " olx <leto] wiglehe
MTS A8 A AFE z#Hd 2 7HF
production policiess A|AlEFTE 72 A # ol =
9 A& dgetgieon HA¥E Fote] 74 2d
AJ5S Cycle time, Cost, Customer Satisfaction =
o] Hlmste] kst YA FAe AT EFH
MTO Al#F Ak Al7] A4S Wd 5 A skl
1. A-]E

g

o

Az AL T AL AR e 5F
7EA Aoldt Al Ao w J|EoE FET F
€ A9 AR FEHo] $kth(Awi Federgruen
and Ziv Katalan, 1999). 18y o] YAk 34>
AFel digt 149 kst Q72 2FF UH A
Ab AAZE AR hEE A% A AAE A7
itk ojelgt Wsle] wal 7]Eol= dig A Ak
gFoz FHo FEL £ e oz A94AA
< AE A @A FE A Ao &3
Hybrid MTO-MTS A4t &7Fo] A&, oF, d7,
i AN T theket A elA diFE I 9lom o]
o AnkAel A @4 ow g Fau U
(C.ASoman et al, 2005). Z1&y o|&g A Axt3le
Aak A= B3 Hybrid MTO-MTS Ak
FEE AR OE FA4E F6he 7T 7R AR
Aol £Fuo] 7] wiel oy 7kA HHo] A
THE A7 %ol g4A AFHA XKstal Stk
webA E=4 T A FHoY & AF A
7ol vlste] w9 mmgh FFEoE ATHI 9l
of Ao FaAo] ujg Wo] QF¥= Fofet 3t

P
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20tk Hybrid MTO-MTS oMo A= AF
iyl FE APARA FoA HiE 245 FA9
asE ok stal o] WhYgste] ME e F A
FAAA 5A1S FAle @A & Qe wUeko
2 Z1g = ofof et

Hybrid MTO-MTS A4t Ao digt A+5
Ao Qlo] T v FAl T s A AF T
#Es A4 EAolth 71$9 Hybrid MTO-MTS
AaE gAe] g ATeldE F2 MTO AlEel
tsted AAES prioritys FoAstes A MO
k= A 71 UNEAE o]t (C.A.Soman et al., 2004).
a9 o2 s MTO AlEFel tig A4l priority
o7} AL AlaEle] b Aol 238 o
e 71A F vk AT ZAF(Awi Federgruen
and Ziv Katalan, 1999)= 7]<2] Hybrid MTO-MTS
Ak 37 AtellA 7bgskal 9l MTO Al
st AAL priority F-ool tlste] oF& ZtA

oy

mpekA] 2 AFell A= 7]& Hybrid MTO-MTS
of that Aol 7Hgskal 9l MTO #lEel
AAF priority F-o17F A e Z1Q1A A
, olel kA AR RS AAske] ZH2e] A
stk e AFEES T A AdE
to @M theFdt Al AlAE W 7)o HH
Ak A Ao hssteS ekl

oo

2 2ol o

o Rl 9t oy

1

P
rr

2. 71 43 A%

21 FF A 87 dtolA At A AT

T A FH A A AFe et AT
= AA strategic leveldlA1¢] A5, management
levelol A1 9] A7+, 12|31 operational levelol A e <
T2 Y= F St} strategic leveldl A9 A= 9
A AR A A~ A-S Ao HAFEH %
T}, Maria Antonia Carravilla2} Jorge Pinho de
Sousa(1995):= shoe industryS THA O 2 o Fi
WAk AN AAAAIE S 3EARE YR 74
Aol HA o bz ox A AP AlARE ALEt
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S Th I, Donatella Corti 5(2006)> %3 H71d
5 A A FeAS st ol vwe
2 capacity 274 oFe 2 HAE AATE B
a8 Atk

Management ¥H5 oA 9] F& Ak 27 w9
A FolA L.C. Hendry 5(1998)2 Al&E#olAe &
sto] 2 A @A0lM wLeY 84 dSst
Fom A8 #HWelA Workloads EASE= 7o)
a&49dE T3S Ahaskose 5(2004)S T
A AF 87 ol A workload controlo] At A]A~EIS] A

ol " JFE A =X gist ATE s
o] TH, WIP, Lead Time ZWolA &S A&
o1 Dingwei Wang(1995) ti®F Aak 37 oA
NTe MRPIE 5 3+8}9] Earliness cost®} tardiness
costs FH A3t ot A AlES Atsta A3 Al
o r Rddgagion Feigg sdegivh

Operational ¥4 ¢] A= F== dispatching
ruled] #&3te] X8 o] gkl John B. Jensen &
(1995) job shop A NA 7]E9] dispatching rule
of AL MELE TEst] AER FE Al
jbeti  o]ZE  A¥EE  Fdke] Blmsgion
Ling-Huey Su 5(1998)2 Job Shop -7l
maximum latenessE 43}t FElAEHES AdSH
3l 719 dispatching ruled} “d5S B EFSITE
I, T.Sawik 5(2005) A A3 54 A oA
A T8 E Akor st A AFHoR 7 F
ol st dA4S g

22 AF QA &7 spollA A AY AT

Jamal Ouenniche ¥} Fayez F. Boctor (2001)<
@ AFA Aol tistke] ot sizing wAE BE
Botal thEE, thdAlQl Ak A A &
¢} lot sizing®l| ¥ PT(powers-of-two method)
2] A8S AQHsFSith. Mohamed Ben-Daya (2002)%
Ak A2 1 2 By RS 3EEte] &
¢ EPQ EHE& AT Hd AdTE
Christian Larsen (2005) < AAH&S oAl 274 W
2 et 2 3 AR v8S Hastd ¢ gl
v ANES AAS RS st AA B vlES F
A3 £ JE HZA run times =& X,
B.C. Giri 9W.Y. Yun (2005)2 AAF A|AE9] &35t
A Qo7 A AAe 1A ] DS
xgtste]l AAR AYiEs dAste BEE A-tst
%ith. Hanen Bouchriha 5(2006)< paper production
ol A paper machines /322 H|-E FH A3} 572
lot sizingS A7-8}%1 11, Georghios P. Sphicas (2006)
2 7] EOQ<2} EPQ Edeo] th3}o] backorder 3%
of tE 7HE& FUkste]l ATE X HSATH

2.3 Hybrid MTO-MTS A4t 873 #d A+

Hybrid MTO-MTS 7ol #st A& dht2

¢}
-

ghelell A MTOMTS AlFS 7 Aibehs -9
decoupling point”} EAst= A F-ol dist A2 1}
= 7 Utk skt EkelellAl MTOMTS A& &
o AASkE Al digh ATtE MTOMTS Al
A% EA S MTS #AFel st HA8gd 44 &
Aol =3t o] gk (C. A. Somans, 2004). Antonio
Arreola Risa 5(1998)> &2 +RE5 zte Al
Al AREA QL BAMAIZE MR O R EFe] MTO/MTS
Ax Ad A g A5 sloen, s
Rajagoplan 5(2002)> MTO/MTS ZAEA < U &
of MTS AlEel thet AFEH AnFde] w3t
AFZ QY] ofo] Hget Feree Akatal
ot 22y AA Hybrid MTO-MTS 7304 713
Fast ZTAE AFE A =48 A7), 1E
i AgakEe] gk EAlolth ol gk Aol st
C.ASoman 5(2005)> MTOMTS A& ZAF,
capacity Wl S Hybrid MTO-MTS #-7 A A
3 5 le EAlel dig ANbAQl AL A =
A= AA BT E, Hybrid MTO-MTS $-7 9
Aol dAAE AFE C.ASoman 5 (2004) 7]
A A B0 FE 2ol AFAY FFHS
=3 A FAol ARt 1 A8 e A
s AP on, o] W MTO #F2 MTS Al
tate] A E Zeve HEE St '
Scott Carr 5(2000)> 3tve] 71AlA 27FA] A&
= ek Aol diste] 72 AlSE Ak =
], 71213 joint admission control®] ¥38}o] ATE
Agsto] ol Hojste] #AeA 1 Hse BT
ahoich.

Decoupling point”} &A1 3} Hybrid MTO-MTS
34 oisk AG-Z A Dirk Pieter van Donk (2001)
2 23 AE S 2 decoupling pointd] A
Ak FAT Aol ek ATE FHsATh *
3t S.H. Chang et al.(1999)F HE=A] ¢lol¥ TAHS
Ogos A QA Fi23 FE AL iR AR
AeHs 548 1HEF]  Production  Activity
Control(PAC) F2| A8 S 7lEshSdoh

3. Hybrid MTO-MTS 7oA ik 3=

3.1 A 84 A9

2 Ao e AE AQiog dd AES A
Absle B34S JHgETh 71 4 AFE AE
A A el Ax FE Aol HEEo] Hybrid
MTO-MTS &3 o& &A7l= &Foln, o] u A
g A AFl i o dHHor A5
WA St} T3, backlogging ¥ -838H#] ol BF

lost sales® 2|8} o] uw] QAL A 40 9
AR A 7z Alge] e A7 gE FH vl
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of WAstY K= Aol thstol £r] AlRbE 00

2 7Hgskdnh = AE AR Aol gk Ak A

ge 7]E9) EPQ WS WEES sgon, b

ARk Aoy B adE AAel AlFstes o

ATt MTO A2 ofe] 7hAoln F&2 o=

Ayt whEba] AAkbE o] AA wAE A

& ik mE, o] 5% el wep 4 S

of gk A v&& vh=A BT Sl
& ATolA AR E = V]S W wgolTh

7 : order index (0 : MTS product)

J + product index (0 : MTS product)

n - number of order in a cycle

Fi

75 : expected cycle time for a single MTS product
¢+ i" order occur time in a cycle

to: starting point of production of a MTS product
¢, : ending point of a production up-time

D j: demand rate of a production j

P, : production rate of a production j

: holding cost per unit per unit time of product j
pc; ¢ direct unit-production cost of product j

Kj : set up cost of product j

&y : lot size of a MTS product

Q 5 ¢ order size of order I for product j

ocy : lost sales cost of a MTS product

d; : due date of order I for product j

cj : completion time of order I for product j

: tardiness cost rate of product j

&g . weight of customer group for order I

7,

; : inventory level after completion of order i

Sal AE AT ARG A9 A7 E 2] )
83 A ge e A (1) 2o
G(Q)=KO-%+]10~M (1
0
5 wge Axsa] dstdd o (1) AL @
of et  wEate] Tabd  HA  AuEE

. \/ 2K D,
o=\ H (1-Dy/Py) o 2t
o] wj ¥ A AIAFC] AuE ZHHEZE
B oF <9 1> 23, oo waEt Cycle
timeZ} Cycle timed ¥ Hl&S AT 5 A €
t}. Cycle time 2] (2)$} #1, Cycled ¥ Hl &2
2 3) &2k
QB+ Qg(l_DO/Po) _ Qo
PO DO DO

(2)

h()Q?)Z(Po_Do)

4 Qu1-Dy/Py)

Py-Dy -Do

Expected Cycle time (T)
Production Uptime

< 1% 1 > MTS Al#F2 Al 5 - MTO A
Fol tigt FEo] gle A

[e)
o
oGE MTO AFl diF Frol gl 4%
AN BAFOR AY BAS AW AW A2
dol MTO Al%e] ojst FHol ez s
Hu, A b4 A el EA@T wE

| MTS AlF QS T gQlo] 5 A &
MTO #lEe] st 25 Agsts 2ol o8&
T 7R Sl AR gEe] & dyelds A
g 71l wel MTO A9 A Alds A6
© AE AL o] F ntgo® rks ke Al
A g A-e AQresith

3.2 Priority Production Policy for all MTO
Productions

B B MTO AFel g Fio] 1wy
s AN Fold MTS AFel o BArS Fus
3 ZA FRol WAT MTO AFI AL A7
stk o W, MTO AFS PASE £F T e
MTO AF th@ F#ol wast =9 A4 F
Q1 MTO AF Aol Eyb F FF Aol whet
QLS S o] W, B AR A WA FE
Wy Aol wek B b ASE s 5 Ak

=

A WA FEo] MTS #1¥%2] production up time 3
QF WAte] MTS Aol st gate] Fdx+= 74
ok A WA FFo] MTS AF°  production
downtime &<+ WA3Ie] MTS A% Aitel] o
W AsA] ke 9ol

A WAl A MTS AFel dst A &=
S og <a1¥ 2>9 3, o] u Cycle time, %
k7 A7 Z7] A FF, cycle timed ¥ WS
lost sales costi= Tl 2] (4) ~ (8)9} #t}.
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= Qy(1-Dy/Py)

+ t1j(Pe-Do)

Y,

Actual cycle time for MTS production ‘

Lost sales for MTS product

<71¥ 2-1 > MTS AF<
¥+ Akl prioritys gt A4

[ t 11(7

n i
t 1j+ Z 7

“ ],
if, ¢

’ 1+1/

max

(4)

+ H{(t”lf 1'/'

=

&y
P,

(5)

(6)
hoPoti{Py-D,)

C=ly

Qy

cy/max[c, ;¢t;]+ )2

(>1)

]o:flj’(Po_Do)

TC=K+ peo(Pyt,)+
{ n Qlj

2?

{(tﬁlj cp)if by, >c,

(7)

P
[ocoDq + 3 if, CT>[U7T°
0

otherwise
I _t{Py=Dy)
‘f \ —
0
[0 CT=r1j7TO
T A A gt A e <2y 22>
9} #Z3, o] Wl Cycle time, &3 AlIZF, 7] A
3, cycle timed & WB]E, lost sales costt Tl
29 ~ (13)9} 2o
max,| To’] (9)

(¢ cpif ti>cy

+ 4.L+ { 1+1/ s E+ 1,y

’ tlf 2 P, 2 otherwise. |
Q,

et —Lpﬂ

Q

ci/max[cp ;t;]+ ?]L (10)

1=Qy(1-Dy/P)~Dy(t,~t) (11)

(MTS AFe] Al

/70@32(/30_00)

TC=K,+ pc, @+ (12)
0 00 2D,P,
( ja ’ Qij ‘
ocyD, VAP | L CT> T
L= +Z";{([ﬁlj cpif by >c—
b= otherwise
0 CT=T,

= Qy(1-Dy/Py)

Lost sales for MTS product

Actual cycle time for MTS production

<% 2-2> MTS AlF9] Al ¢$ - MTO Al
Foll A M= E Hoste HF (case 2)

3.3 Priority Production Policy for a MTS
Production

B AL MTS AFE Aiehs

=% MTO

Aol gk ZUO] At 2 e MTS AlE2 Al
3 AT S e FdekA ¢k, Al
g Aatgs AAks o] MTO Aol tigh *g/ﬂ’
< T SAUE AHgske F Aot wmd o] H,
A HA FEo] MTS AE2] production uptime &
QF wHAekH, o] Feol wiEd A AL, =

MTS AF B4k 5 Algo]l #rk o] A% Cycle
time, ¢k5 AIZF, 7] AL FF, cycle timed F
H]-&, lost sales cost= Tk 2] (14) ~ (198 21
T <O 3>3 P

RLE

[ QO QIJ—I
Ty, 2 7| (14)

max
2ty ) 1f Liv1,”C
+ { +1,7 +1,7
L 1; 0 Othermsej
- Q(1-Dy/Py) ;
%
<I¥ 3> MTS AFS AL FF - MTS AlF



AL ZohE o0} 7O m )
IS THEHA] = A (case 1) D, 1(Q1/PJ-)VJ
t= -
- 9o, 9y Po=Do)
VP, P; (m:o] A 7] 3ol A o] EH S8 7N 5)
¢ mmax ey i 1+ U (15) -1) <t A R el A
7 i i-1,7
Fi E>t,
10=Q%6(1-Dy/Py) (16) 1-2) ¢ Al-l /=158 FE& A= AL
QHP,-D,) ol 7|zbe] WA RS oy Ve R A
_ 00 =y
TC‘K“PCOQ“W an 718H3 step.1 WHEFL,
( n Step.2
7+ Z p If, £,<¢,
" ((tyymc, )1f L >C, W [y=t,{Py=Dy))
ocolo | ¥ ,Zl{O v 0[]1@;1/1/]15@ ( 1 85 ifi=1,1y/D>Q,,/P 1™
L= \ MTSAFAL T, QA% A=
0 otherwise if t, <t Kem; VI
[ /D> QP18 ¢y ARl @ %k
B oAAgA R WA TRl MTS AE A <(° a.c, et @ P)
©] production downtime &3t LS Aol thst otherwise, f DOD[J CHJ) >Q /P el
A3l FF3} Cycle time, 7 AIZE, =7 AL 5 0 el 0 AL
+, cycle timed & H|-E, lost sales cost 5= § 4 L= jot

R I S S R B R R4 g ko T

e EO] Rl
A1 case2s) & ST step.1HHE

3.4 Priority Production Policies for selected
MTO Productions

Follde F2o A J1Y, A 55

235to] MTO A3 2 *ﬁ“ A " o]z <l

[

=4

Otherwise, go to step.3
Otherwise, go to step. 4

oft o[[‘[
mlo
3 E ;

Step. 3 (AAF AR AA)

5t MTS AlF Ao S 455 AHst= 13 D,Q
Al bt T t= P(Pi}/))
3.4.1 MTS AE9) lost salesE "X 3l= AS- 0
W o4 49 MTS A% lost salesZ A0 o, et el L=t
% WA Wgow AN FAL FdE AL if £;<2, 01
HAo7 stk olgsh Aol Hask A= A go to step. 2
o2 MTS ]%Oﬂ TFHEIE 7Y FHer A Otherwise, ;A3 @ A8AFAI 2
2 MTO AlFS E5tste] AAksl7]= kA% MTS Step. 4
Awe] 24 Fash o A7 MTO AlEe] @ [o=Qy(1-Do/P)-Dy(t 1)
71 Aol wgehA] @2 FF, MTS Aol if, 7¢/D > Q;/Pe1 QAAF
3t lost sales7} WAYE AH9 Ao FAHEI A otherwise, TS 7|7y 0.2 25 7]
st Ar1A oz F &S B He Aged A /=25 step.2 W
g gAoltt w, B FAo|AE YA 7|7 dlef] 342 MTO AFS #7149 o 3174 535 2
AT o] tiste] v A 7|7 ® o] Yt A= B+
AAE= Zo] Thssith MRS shelu #® A8 MTO A T2&7F A4k oA
MTO A& i Ad AR oz 3t A o el A Aol AAH o2 MTO AlE
WAl A JA i thew gk Qo] FQEE BolT BFS T 719 Bl
At Ao F MTS Al* 17 o] 3l =%V}
o4 al

Step.1 (14 A4t 7]7be] R o] g o %

old Z|ztelA] o]¥ FEo| oW go to yrol WAL o] Fod %@om wAe] %
step.2 3 Eol W e FenE ety sgon
ol & 71kl A ol gE Fol thak AN A o W, m7} Sie] utE A gL welste] A

A AL AeES vk =&, AN 717 el
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MAE FES g J)kow AvlekA i 71z £, QAR
el 25 Aaksts AL 7 skl If, ¢,;<tj...<cy; ©]¥ FCFSel| wz} YAl
Step. 1 Otherwise, ¢,V ol ZF F=iol tfg A4t
If, £<¢,
Pld~t,) <A 4. AY 1 BA

If, Qg (A: 7]5%) o]™ MTS A

A Ed, QAN A% 2 el Seld AN T 47k AAE

=2 PE R ARE maxlope )y IS HUE AFAAR AYE T Fe

= &

Otherwise, go to Step. 2 jEZLﬂJ\]j 07}13% _Oo} 1’ °] ZH MTS X-“.E
Otherwise, go to Step. 3 o nl Hlg $250/%] €< $0.5 /unit,
Step. 2 (A2F A2 AH) week, 2SS 150 units/week =2 = 80units/week

A0, ol {eE WAStE MTO AFe SH[H| &2
f*a:dn“Plé (250,10H9] AFEEE WELE 91, FE G
o FH2 30~ 50702 ST

o * o * = —
b g el =t of W MTO AFL welshd &S MTS AF
If, ;... <U>1, YD) of AAA AR S Aol web ALkskd oF
PAd;~t;) 414700]H, o] uw] Cycle time 5.1755°, production

—0H 4;;@< o] Z=E & ' ) o ,
2R g <AL TR st up time® 276%, 1g]i Fuu] & A 8ol
A o MTSAFE A5, Q A4t e oF $499. 9530]t}. AFL oF 315 717P s

v A =S T FA(FCES)ol wet A of A Agel diete] HAysplon, = A

s AAke] Aol oF 6819 Cycleo] AshAl
Otherwise, £, el @, At of W, Fg FE 359 Wate] utE AY 2
Step. 3 = e <E - 1>, <% - 2><¥ - 3> 7 gk

<¥E - 1> FF 35 g w2 7 J3 ¥ Cycle time A3
# of Cycle HHF Cycle Time Cycle Time2] EFHz}
F3 riority|priority Based| Based riority|priority Based Based |priority|priority
o
=n A P P on on P yip on P P Based on | Based on
TE AT to Lost | Due to to Lost on to to Lost sales| Due date
MTO | MTS MTO | MTS Due date] MTO | MTS
sales | date sales
0.25 9 7 9 7 3.337 | 4238 | 3.339 | 4.433 | 2.191 | 1.659 2.199 1.514
0.50 10 6 10 10 3.060 | 5.175 | 3.060 | 4.662 | 1.580 | 0.000 1.580 0.529
0.75 15 6 19 6 2.012 | 5.195 | 1.576 | 5.115 | 1.734 | 0.049 1.657 0.242
1.00 20 7 19 7 1.640 | 5.331 | 1.813 | 4.686 | 1.881 | 0.343 1.618 1.841
1.25 20 6 25 6 2.646 | 5459 | 1.275 | 5375 | 4911 | 0.655 1.127 0.571
1.50 16 5 26 6 1.902 | 6.086 | 2.139 | 5.254 | 1.430 | 1.318 4.155 1.400
1.75 17 5 12 5 1.784 | 6.167 | 2.441 | 6.152 | 1.437 | 1.110 1.337 1.251
2.00 21 5 13 7 1.441 | 6.839 | 2.780 | 4.700 | 1.139 | 2.282 2.057 2.826
2.25 18 4 10 5 1.724 | 8.105 | 4.231 | 6.529 | 1.529 | 4.434 1.669 3.614
2.50 12 3 11 4 2.575 | 7.753 | 4.148 | 7.804 | 2.424 | 5.716 1.784 3.908
<3 - 2> F% 35 W3lo] wE 4 AH MTS Production cost
=g} Total MTS production cost/cycle (average) unit production cost (MTS)
FE A priority priority Based on Based on priority priority | Based on | Based on




eaESetsl /a2 Z 5| 2006 EHSSE=UE ==

to MTO to MTS Lost sales Due date to MTO to MTS | Lost sales | Due date
0.25 384.537 499.953 387.756 444.526 1.485 1.208 1.481 1.254
0.50 358.374 499.953 358.374 456.064 1.464 1.208 1.464 1.220
0.75 294.968 499.953 300.864 416.627 1.988 1.208 2.386 1.208
1.00 304.801 499.953 303.825 393.193 2.612 1.208 2.095 1.090
1.25 283.613 499.953 276.563 495.052 2.728 1.208 2.711 1.208
1.50 289.691 499.953 275.773 453.929 2.459 1.208 2.830 1.218
1.75 284.194 499.953 320.887 493.866 2.821 1.208 1.643 1.208
2.00 268.986 499.953 360.568 368.921 3.573 1.208 1.621 1.381
2.25 272.319 499.953 440.518 426.827 3.644 1.208 1.301 1.277
2.50 281.909 499.953 437.584 410.736 2.894 1.208 1.319 1.313
<X -3>FF 3 g mE FAE FF AA Y lost sales

= average tardy for MTO product Total lost sales for MTS product (unit)
2 _,;_ = priority priority Based on Based on priority priority Based on Based on
to MTO to MTS Lost sales | Due date | to MTO | to MTS | Lost sales Due date

0.25 0.000 0.358 0.000 0.000 28.407 0.000 0.000 0.000

0.50 0.000 0.090 0.000 0.054 0.000 0.000 0.000 0.000
0.75 0.000 0.288 0.013 0.181 134.272 0.000 0.000 16.288
1.00 0.000 0.188 0.165 0.068 290.024 0.000 0.000 98.020
1.25 0.000 0.280 0.151 0.243 553.922 136.486 0.000 121.270
1.50 0.000 0.196 0.669 0.066 549.406 364.362 0.000 284.853
1.75 0.000 0.344 2.135 0.303 713.552 396.799 0.000 416.858
2.00 0.001 0.427 6.042 0.255 839.502 665.639 0.000 647.382
2.25 0.015 0.653 8.925 0.227 1136.879 | 937.730 0.000 1354.713
2.50 0.004 0.859 10.921 0.095 1303.452 | 1238.987 0.000 1246.012

Ag A3, MTO #A|Fl A4t priorityE -9
st A A, Cycle2 ¥wd A oz H &
st F5 §]T°ﬂ & ggks wo] wi=th &E,
st MTSAIE2] 7Id Ak H]%O] 7 = ‘)rE}‘)r
o g a2¥Y @] A2 AY ‘ﬂ“‘g’\] 714 ¢
erar, thal MTS A& thdh lost salesEs Ho| Wt
AA 7| Qlom ol FiE 3FTt FUhstel U?PE}
vl F243] F7ksta Tt ook HHE MTS
H]ETJ 74]3—23 AareukE Aakst & MTO AlE el
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