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ABSTRACT

In Taiwan, the textile industry, a well-developed and traditional industry has developed
more than 50 years. Based on the production procedure, the overall textile industry could be
separated into five phases of production including (1) Fiber Production, (2) Yarn Spinning, (3)
Weaving, (4) Dyeing, and (5) Clothing. Among of production of textile industry, each phase
is involved in different types of product and uniqueness of production. Owing to special
characteristics of the industry, that is mainly the multi-phase process with multiple units per
phase, different planning horizons and different production requirements for each phase, the
scheduling of these systems becomes much complex. Nevertheless, the established
techniques such as analytic methods, heuristic methods and so on are not good enough to be
implemented in dealing with these issues such as NP-complete problem for scheduling.
Besides, the previous literatures about scheduling in the textile industry only focused on
production constraints of single operation station or single factory. And, none of them

considered production planning mechanism in the different production phases.

Beacuase the system simulation has advantages such as handling high-complex problems
and simulating real situations, it is usually utilized in production scheduling and planning.
Hence, this study applies Advanced Planning & Scheduling system (APS) to continuous
production planning from weaving factory to dyeing factory in order to increasing
competitiveness such like locating resources effectively and efficiently, shortening lead time
of OTD, and quickly reposing ATP/CTP.

Keywords: Advanced Planning and Scheduling, Prodution Planning, Textile Industry
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7 enfle
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s A2 A E ] CAD @h kRt o Al )
DesMarteau ‘ PEEHIM A &R BEIDAER o EK
2003 | &z -
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EE R il alay N R
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[71[12][16][18][20][25][33] & & * =& =+ i- [6][17][19][21][26]* £ is i XE2 4p
AT o b2 ﬂ&ﬁié#ﬁwwliﬁmpi,ifip%ﬁ%é$
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ey AR PIBGT > blde A FIF & 2 (Genetic Algorithms; GA) ~ 24
# (Theory of Constraints; TOC) ~ i¥ ¥ %73 (Operations Research; OR ) %
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APS i xiid * chA B3 HMB T 7 B k8 @ o s R

GRS ARG ST ko B ARG L i B 2 T
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- DL O | A
@] > 2 5 PA A Y (sequential) & b @ T (Top-Down) i {74
FIIEEE SRS I ala gl SRR ol S5 A PLARNEE BT e S Rl SR AN R R SR
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- dpend AR ki & ot fe BIE Y MR E FE (MRP)
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- 4k g F 8.4 (Demand Planning ) % $u¥7 i % 24| ( Supply Planning )
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5. #2350

g xt m%ﬂ*#ﬂJm@#%“@*—aﬁﬁfﬁﬁiﬁﬁﬂiﬁ%
3] (batch process) » @ - Astiz B %1 Pt ch3E L TRB T o M A2 TP
FReaOPL NI F R EZImr PREOEETHEE REEL KRR

6. H gLndlée Rl
B GlE pAR kSl ¥ 4 ¥ E 8 (single-point) f}uj%ir}f -4
-2 R s ? oo o s FRRID 0 0 RA ARG RS e ikt
BRET R M- MASEINRE DS TR GRS B
(multi-plant) > # 3 % B4l ? wamb Tz o

Ri74 %ﬂ*ﬁﬁ ERE S8 B SRy B

i4
A0 T3 # a0 what-if ~ 5% (scenario ) ¥ #-#% (simulation) % %

2.2.2 APS i kst iy B 4% ¢
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BE[1] -

1. I # 441 (synchronized planning )

R ETRKRITNP R PEYEEEFMESE T SRR nEF
& F i ER e T KRG A%,%%ﬁkﬁ%%ﬁ4,1@%@%%%
R ERLEMBETHEH, ARELENHEL LD BT TGP cho
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2. 4T R
By MRP B4B: 3 eh2 ZRA2 F a8 FRFPIF > An 2L A F
BRI TR R AR R g2 ENEAEM H I TR AT E
@ APS ,:‘s LR B B0 (e AUEEARD]) ~ R REC (Ao U
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4 AR JEL’5 REFELEINEEWE PR uEed - 7 7Y Tk i
£
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TN E XK

e
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F
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2.2.3 APS ¥ * e Hpr

- 4@ 3 0 APS R AT F Pl EE T P 0 5 250 A R Gk
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= ;% (simulation-based approach) [1] ¢ %P 4 F

E

FIr @R 2 2 I E RN &P e
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(1) %#c(parameters) ~ % #ic(variables ) :

S JERE S R L S R RN T oa s SLETERTE NS
R 4 '% ﬁa“ » T «Lﬁ%giq" ESCRE IR R R I U
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ARSI 111
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&
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é.ﬁ
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i~

(2) "4 i i (constraints) :
%iﬁ*ﬁ’f—%ﬁiﬁiiiié?%jﬁﬁﬁ IR T SR
A~ pEEGTR %Jﬁ fe UG o FIRIUFIF L S D H o AW G
A 4] (hard constramts) 29 fic 4 4] (soft constraint) o A {44
pEAARA AR <E‘-ffLﬁaiJF5~7;E’ai\§f" U] (LKA ) b
dol MRTE B A PRPHERE - AREF I B A PN S Y
Fehd (TR E o JrE IR ARG A R T A ;ﬁff (e B iE
FRI IR Ap gt & (Blde @ RS R ) ] 0 7 H LB

v
—

(3) P #%&3" (objective ) :

PiRa e 2 R IE s w =& @%Wﬁ EIBP o
P IE PR AR (TP MFE'EE'*‘& Flehp e APS kSR 4 PR B
PR EFRE > en BEREEEP Rt o R Y BREDER
SR T E RS SRR r+ ERps 2 s e il
Bsl2 ATRE o JLUEHINL & enifad gy 45 D RAIHP RF S T R
FARBERDAF W ERFAFE > REREBRP G PHIRT -
HBRRI S L T EE RGN R Y TR A e Ra 4 A%B
ArE 2 R G RV AL Fk R e

FENTEERE N AR PR R 2R R HE LA AR R
Aol AER AN R AR A R OR T > F A BRI hR AT
OpEE 2 A e et o JGE Y ehd R kg o BE G RGE Y Y AT
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process)d AT B > 4o A E ~ LIV 1 EF o PP el & chifhe
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H D RPNP IR PR BFEEFRDS AR OB ERFAF K
?gﬁfiﬁ';ﬁ?ﬁ&g# ARE I R o A BER G 1 d M HEE R TR ah R
B G B 2Rk L A(fixed state) > A 2 ARBAFE G $rendhce® o R
Vi A A Bk F 3 T E 2V 7 enfEe M4 44 (Linear programming;

LP) ~ £ F)i% & ;% (Genetic Algorithm; GA) ~ #g4¢ %5 4 & (neural networks )
B gt g A R e o

20 BERRESS

PRI DRGIE B AT LT E 3 g e ds o3t gt
Py g d oA T RG] s (top down) 0 RAp A AL EH A R
B3N Bl 20 i wantiebhe IR E SR e B S 4 (2 $5
Focc g R R)o % T T HREELBER DA A s Mg EER
2% ¥ I AT TR (bottlenecks) ¥t A2 4 A &l B 0
(synchronized) % iRBLo 4% BER] 5 pLag Pt i EAR 2 378 &0 R p i
F N E R AR B G R F 2 d o PRCARLIH N BGE Y AR
Z37H 23 & 4§ %% (customer-centric) 2 ATRE W HHLIEE
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Eo @A a3 dE L4 w2 FHmitERFER 2T DA E o
'TH4] 3% (Theory of Constraint; TOC) % *T 4] iF & % &_H i (Constraint
Satisfaction Technique; CST) ¥/§ 3> B i3S & * el B o

3. WERRHES

B> 2R RB Bhbel P anFmiTERAR o RS Y I d
T It (buttom up) =LA “T:}ﬂ LFmAE L 1TV b 1B E
£ AT B 3 fu(factory-wide) ehd A 33 o B PP IR EE S it 5y i
I iz E'ﬂﬁﬁ S I SR ﬁ&ﬁ—éi'l%‘%’f%ﬁﬁ% L P o ¥
NERPERARY F(FE PP ERA)NA LD T R § L
Fag £ e e 5 "UA A 2R F(Finite Capacity Scheduling ; FCS) oG RE AR
Dl ren- Ja o
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20



ARF LY » EARBIPFZF hg g 0 LSk
AEORAWER AR X o a B A A e

R L it 2k W RB
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ZAZ2Q)T a0 ) A R RS 2 (Ao B) 2.3 Ao 20 8 TEIRAR) o Bide o
o PRE S achpges p A ERRZAAGE /WL hd AR
LER > LARER R ME - FREYPL et ERAR o T2 Y
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i E T RO F(quene) F i o 5 A E P W R kS 4 A e o
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L4 1 R R (Bl B 1 PER R PDE B L s
a1 Hapa B/ LRl R EE o § RS i{f?*%"%}ﬁﬁ?uﬁﬂ*’-*
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bl R BHPL o RH AR TR I T - A2 TEATT B 0y
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VIR T - de 1 (FE o 4ot A ETenE 4f ik

#TEARAR A "t
( Order release rule) Al
H
Bl
IR L

(Lot List)

DA B3 R iR LT ARG R B Tk

T — ¥
A | HEEFER] TAF LA i:g
( Order sequencing rulé ( Workstation selection ruld 1E
i Frs g = el Al
( Machine selection rule BE
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r
IR TR
( anauhmg rule) !

@23 " rﬁi—ié\ N ?3 a %0 Mg S ?3 a rﬂ;}*kﬁi" Ei:1 /F/fﬁi[34]

224 5 F* APS i Stz

T AR B R BARBIMSRARTESFE P APS kS I
1. Adexa 2. Plant Planner (PP)
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RIS F2F R A REE R BRED ARSI AYUS P EE
RicG R~ B2 P EHFME - ol KRG AP
AARBEZ 1 Hiopi B 2 cnfx Y (4B 2.4 #751) - @ Balancing e+ &
#H FdeT
()#-32 F3 5 7 RRE T PRDER > bldo: 2P 21~ Br=
F-BESEABELR
QM- ERE R DR BT P R DR LSRR kot s R Ko
QEHE> 2 Az rvi- > 2 k@i n 2218 -
@itz 31 H e g <
LB 1 Hehd ABcE L) o
(5)Pegging : & * -8 7 A2
e LTE P R Ao

Demand Supply
— WIP
Orders —
Plan Work
Forecasts Order
:Vr\ Pacemaker <i
Balance Firm PO
Safety
Stocks @
Plan PR
Dependent New
Demand Work/Purchase Starting
Orders
Inventory

] 2.4 Balance 2 7 HHI[13]

Scheduling #i- e # B #F1 & B 4 & cricycle time > R % £ id b 47 o
4oB) 2.5 977 0 f A5 PP RypH R TR K @ h %8k Continuous Flow
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Index; CFI )’ CFI % Cycle time factor ig|#c; CFI 4% < > % Cycle time factor
AKXl o TI&L{Cycle time AX7® o M K J§ B AR ~ %}ﬁ SRF XA ARE o B

%2> MCP 47 Cycletime » 4p % > 42417 A€ ~ F RAEME 44
SRR LA 0 TR HEER P H ;g:} CFI %#c > %5 — 3k
H 2+ 4 2 theoretical cycle time ~ ideal cycle time ~ tolerated cycle time »

RH Gz B4k RL1HEPTahe- BLE ARBRIYEFOET

(time window ) o ¥f#73 1 H LR > ﬁ B kP T4 A ITEapE

Ao FIPL PP RFIZZ A 0F5 4 A Rem F T HFHFE A4 Db
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i | >
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B 2.5 PP 2. CFI[13]

2. M F M2 0PPC -
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=
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1 2000 7/30
FA -63AD31 FVF2882P303
3 3000 7/30
1 1000 7/30
2 1000 7/30
FA -62CL42 FVF3820RR
3 1000 7/30
5 1000 7/30
2 3000 8/1
FA -63P06 FVF3631RR
3 1000 8/1
2 1000 8/1
FA -64AD21 | FVF2844RRBDI1 3 2000 8/1
4 1000 8/1
2 2000 8/2
FA -63AD32 FVF2882P303
3 2000 8/2
2 3000 8/3
FA -62CL43 FVF3820RR
4 3000 8/3
3 1000 8/4
FA -64AD22 | FVF2844RRBDI1
5 3000 8/4
FA -63P07 FVF3631RR 1 1000 8/5
3 2000 8/7
FA -62CL44 FVF3820RR
4 2000 8/7
1 2000 8/10
FA -63AD33 FVF2882P303 2 2000 8/10
3 2000 8/10
3 2000 8/10
FA -63P08 FVF3631RR
5 1000 8/10
1 2000 8/11
FA -64AD23 | FVF2844RRBDI1
2 3000 8/11
FA -64AD24 | FVF2844RRBDI1 3 2000 8/12
1 1000 8/12
FA -62CL45 FVF3820RR 2 1000 8/12
5 1000 8/12
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3 1000 8/13
FA -63P09 FVF3631RR
4 1000 8/13
1 2000 8/15
FA -64AD25 | FVF2844RRBDI 2 2000 8/15
3 2000 8/15
5 2000 8/15
1 1000 8/16
FA -63AD34 FVF2882P303 2 1000 8/16
3 1000 8/16
FA -62CL46 FVF3820RR 1 2000 8/17
3 2000 8/17
FA -62CL47 FVF3820RR
5 2000 8/17
1 3000 8/18
FA -63P10 FVF3631RR
2 3000 8/18
1 1000 8/18
FA -62CL48 FVF3820RR 2 1000 8/18
4 1000 8/18
1 1000 8/20
FA -63AD35 FVF2882P303 2 1000 8/20
3 1000 8/20
1 1000 8/21
FA -63P11 FVF3631RR
3 1000 8/21
1 3000 8/23
FA -64AD26 | FVF2844RRBDI1 3 3000 8/23
4 3000 8/23
3 3000 8/24
FA -62CL49 FVF3820RR
5 3000 8/24
1 2000 8/25
FA -63AD36 FVF2882P303 2 2000 8/25
3 2000 8/25
FA -63P12 FVF3631RR 1 2000 8/25
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2 2000 8/25
4 2000 8/25
5 2000 8/25

% 44 KEFRIF AL

S
@B EVF2882 | EVF3631 | EVF3820 | EVF2844
7/16~8/22 6000 6000 6000 6000
7/23~7/29 6000 6000 6000 6000
7/30~8/5 6000 6000 6000 6000
8/6~8/12 6000 6000 6000 6000

QpEE 7 &F
%4597 2k EHEFHZ R £ 46577 2 k% m%\‘#"- Rt
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7 FRIERIF R .

245 mETE D R

T H ] 4 B B X
1 3000 1/30
FA -63AD31 FVF2882P303
3 4000 1/30
1 2000 1/30
2 2000 1/30
FA -62CLA42 FVF3820RR
3 2000 1/30
5 2000 1/30
2 4000 2/1
FA -63P06 FVF3631RR
3 2000 2/1
2 2000 2/1
FA -64AD21 FVF2844RRBD1 3 3000 2/1
4 2000 2/1
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2 3000 22
FA -63AD32 FVF2882P303

3 3000 2/2

2 4000 2/3
FA -62CL43 FVF3820RR

4 4000 2/3

3 2000 2/4
FA -64AD22 | FVF2844RRBDI

5 4000 2/4
FA -63P07 FVF3631RR 1 2000 2/5

3 3000 2/7
FA -62CL44 FVF3820RR

4 3000 2/7

1 3000 2/10
FA -63AD33 FVF2882P303 2 3000 2/10

3 3000 2/10

3 3000 2/10
FA -63P08 FVF3631RR

5 2000 2/10

1 3000 2/11
FA -64AD23 | FVF2844RRBDI

2 4000 2/11
FA -64AD24 | FVF2844RRBDI 3 3000 2/12

1 2000 2/12
FA -62CL45 FVF3820RR 2 2000 2/12

5 2000 2/12

3 2000 2/13
FA -63P09 FVF3631RR

4 2000 2/13

1 3000 2/15

2 3000 2/15
FA -64AD25 | FVF2844RRBDI

3 3000 2/15

5 3000 2/15

1 2000 2/16
FA -63AD34 FVF2882P303 2 2000 2/16

3 2000 2/16
FA -62CL46 FVF3820RR 1 3000 2/17
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3 3000 2/17
FA -62CL47 FVF3820RR
5 3000 2/17
1 4000 2/18
FA -63P10 FVF3631RR
2 4000 2/18
1 2000 2/18
FA -62CLA48 FVF3820RR 2 2000 2/18
4 2000 2/18
1 2000 2/20
FA -63AD35 FVF2882P303 2 2000 2/20
3 2000 2/20
1 2000 2/21
FA -63P11 FVF3631RR
3 1000 2/21
1 4000 2/23
FA -64AD26 FVF2844RRBD1 3 4000 2/23
4 4000 2/23
3 4000 2/24
FA -62CL49 FVF3820RR
5 4000 2/24
1 3000 2/25
FA -63AD36 FVF2882P303 2 3000 2/25
3 3000 2/25
1 3000 2/25
2 3000 2/25
FA -63P12 FVF3631RR
4 3000 2/25
5 3000 2/25
# 4.6 MEIERF KL
S
A EVF2882 | EVF3631 | EVF3820 | EVF2844
1/15~1/21 10000 10000 10000 10000
1/22~1/28 10000 10000 10000 10000
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% 4.12

FRELF=LRFRAF= RERLF=]

N Y # % Tiad F PR TioigE o F | THAUSEEOEALR) | THLUSKEGT R
% (Low) 1/2~2/28 27/27=1 967129/27=35819.6 22.011/58=0.3795 25906157/58=446657.879 2004301/58=34556.914
FL% (High) 7/1~7/30 25/27=0.9259 1082353/25=43294.12 27.228/60=0.4538 5143261/60=857210.167 5313499/60=88558.317

BREAF=09 - $FRAF=1 AR LF=]

THREF | BREIER s Tyad R PR Tioi okt | ToUSEE@ELFR) | THAASEREGTR
% % (Low) 1/2~2/28 27/27=1 970518/27=35945.11 22.011/58=0.3795 27169154/58=468433.690 2045423/58=35265.914
L% (High) 7/1~7/30 25/27=0.9259 1114598/25=44583.92 27.228/60=0.4538 52345788/60=872429.8 5407165/60=90119.417

BEEAF=1 - RFELF=09 3 FELF=]

TREF | BREIER s Tyad A FHER T s x| ToAiSREERR) | THLASEREGTR
* % (Low) 1/2~2/28 27/27=1 969268/27=35898.07 22.011/58=0.3795 26827842/58=462549 2060928/58=35533.241
L% (High) 7/1~7/30 25/27=0.9259 1111841/25=44473.64 27.228/60=0.4538 52112641/60=868544.017 5432282/60=90538.033

BFEAF=1 - RALRIF=1 2 HEL2TF=09

TREE | BEXIER # 2 Tyad A FHER TioiE ok | THANSEREEFR) | THLUSEEGTR
* % (Low) 1/2~2/28 27/27=1 987069/27=36558.11 22.376/58=0.3858 27597254/58=475814.724 2147625/58=37028.017
FL% (High) 7/1~7/30 25/27=0.9259 1118482/25=44739.28 28.08/60=0.4680 53277048/60=887950.8 5686989/60=94733.15

EE
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10413 AF BT 2

e 47(2)

BELLF=09  HF L AF=09 AFHR2F=1

FREF | Bz 1ERF FF Tiad PR LIRS o K T lSsEEFFE) | TEAASERLI(RT R FEE)
% (Low) 1/2~2/28 27/27=1 1969528/27=35908.44 22.011/58=0.3795 28214219/58=486452.052 2118937/58=36533.397
FL% (High) 7/1~7/30 25/27=0.9259 1113291/25=44531.64 27.228/60=0.4538 53188641/60=886477.35 5539762/60=92329.367
FHEELF=09 - FF L AF=1 2 HFHLF=09
FREF | plZIER EF T o3 AR Ty R K| THAUSERERE) | THAUSERGT R AER)
% % (Low) 1/2~2/28 27/127=1 973318/27=36048.8 23.687/58=0.4083 28496166/58=491313.207 2125463/58=36645.914
L% (High) 7/1~7/30 25/27=0.9259 1115873/25=44634.92 29.291/60=0.4882 53788374/60=896472.9 5587149/60=93119.15
BEELF=1 - RF L AF=09 2 HE 2509
FREF | pRZIER EF T o3 A E R TyoA s R K| THAUSERERE) | THAUSERGT R AER)
* % (Low) 1/2~2/28 27127=1 991376/27=36717.63 23.687/58=0.4083 28989254/58=499814.724 2204673/58=38011.603
L% (High) 7/1~7/30 25/27=0.9259 1119817/25=44792.68 29.291/60=0.4882 54281483/60=904691.3833 | 5844839/60=97413.983
BFEAF=09  RF L LF=09 $FELF=09
FARLE | REZIER EF SEEW 214 TioagH ot ¥ | ToalRRREER) | THLUSEREGTE AR
* % (Low) 1/2~2/28 27127=1 987635/27=36579.047 23.695/58=0.4085 29149375/58=502575.431 2223780/58=38341.035
FL% (High) 7/1~7/30 25/27=0.9259 1129853/25=45194.12 29.293/60=0.4882 54505834/60=908430.567 5869683/60=97828.05
T al  FRRE L2
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% 4.14

LEFFHT 250

BHERAF=1 - RFLELF=1 $FRLF=08

TRERF | RERIER dA Tiod F AW PER Tiosg s | ToaisREEEE) | TRAASEEGTR
% (Low) 1/2~2/28 27/27=1 1029465/27=38128.33 23.363/58=0.4028 29084743/58=501461.086 2309866/58=39825.276
% (High) 7/1~7/30 22/27=0.8518 1039565/22=47252.955 28.835/60=0.4806 54107704/60=901795.067 5908389/60=98473.15

BHELEAF=L RFLLF=08 FHELF=L

FRER | BRERRIET i Lol RFHER TioigEts s ¥ | ToallsEREER) | THLUSERGT R
% % (Low) 1/2~2/28 27/27=1 991873/27=36736.037 22.011/58=0.3795 28798687/58=496529.086 2147853/58=37031.948
L% (High) 7/1~7/30 25/27=0.9259 1111841/25=44473.64 27.228/60=0.4538 53316728/60=888612.133 5750276/60=95837.933

BHEEIF=08 FRAF=1 A HFRLF=]

TREF | a1 pER g Tyad R PR Toow g s 5 | THAUSEREAEFR) | THAUSEEGTR
* % (Low) 1/2~2/28 27/27=1 995186/27=36858.74 22.011/58=0.3795 28289364/58=487747.655 2139915/58=36895.086
L% (High) 7/1~7/30 25/27=0.9259 1117122/25=44684.88 27.228/60=0.4538 54131408/60=902190.133 5633041/60=93884.017

BFEAF=08  RF L LF=08 4 FE LF=08

TREF | #aRIpER A Tyl R B PR Tiosg s k| THaisRE@EEE) | THLNSEEGTER
* % (Low) 1/2~2/28 27/27=1 1148744/27=42546.074 23.563/58=0.4062 31218951/58=538257.776 2657558/58=45819.966
FL% (High) 7/1~7/30 22/27=0.8518 1100360/22=50016.36 28.835/60=0.4806 59407519/60=990125.317 6147399/60=102456.65
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10415 AFREHT 2

F A 7(4)

BELLF=08  HF L AF=08 AFHR2F=1

ZRp | RERIER R Tyl B PER TiodE s R | THAfsEREERR) | THLUSERGT R AR
% (Low) 1/2~2/28 27/27=1 1029274/27=38862 22.011/58=0.3795 29601284/58=510366.966 1963552/58=38584.345
% (High) 7/1~7/30 25/27=0.9259 1165734/25=46629.36 27.228/60=0.4538 57207918/60=953465.3 5712278/60=95204.633
BHEERLF=08 RF L AF=1 2L 2F=08
TREF | a1 pER # Ty B M PER Tioi g s | oAU EROEAE) | THANSEEGT R AFE)
% % (Low) 1/2~2/28 27/27=1 1103176/27=40858.37 23.363/58=0.4028 29674123/58=511622.810 2344827/58=40428.052
% (High) 7/1~7/30 22/27=0.8518 1074283/22=48831.045 28.835/60=0.4806 57227729/60=953795.483 5983520/60=99725.333
BEELF=1 - HF R AF=08 LKL 25=08
TREF | a1 pER # Ty B MR Tioi g s | AR RROEEE) | THANSEEGTE  AFE)
* % (Low) 1/2~2/28 27/27=1 1106518/27=40982.148 23.363/58=0.4028 29686183/58=511830.741 2379503/58=41025.914
% (High) 7/1~7/30 22/27=0.8518 1076596/22=48936.18 28.835/60=0.4806 57535448/60=958924.133 5995583/60=99926.383
BFEAF=09  RF L LF=08 4 FELF=08
TRE | BAERIER Fax Tiad AFHER Ty s | THLIRRE@ERR) | THLUSEREGT R RER)
* % (Low) 1/2~2/28 27/27=1 1120015/27=41482.037 23.363/58=0.4028 30470089/58=525346.362 2534052/58=43690.552
FL% (High) 7/1~7/30 22/27=0.8518 1088357/22=49470.773 28.835/60=0.4806 58143590/60=969059.833 6045093/60=100751.55
T L YRR BERE L2
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% 4.16

LE BT 2 R 1(5)

BRELF=08 - RFELELF=00 - 2 HEHEL5=08

FREF | BERIER EF Tyod AW PER TiodE LR F | THLUSER@ERR) | THLUSERGTER
% (Low) 1/2~2/28 27/27=1 1107998/27=41036.963 23.363/58=0.4028 30251118/58=521571 2605283/58=44918.672
% (High) 7/1~7/30 22/27=0.8518 | 1080375/22=49107.955 28.835/60=0.4806 58393259/60=973220.983 6057352/60=100955.867

BRELF=08 $F R AF=08 A HFE2LF=09

FREF | RRERIFED i Lol RFHER Tioi okt | ToUSEE@ELFR) | THAASEREGTR
% % (Low) 1/2~2/28 27/27-1 1083594/27=40133.11 23.687/58=0.4083 30241143/58=521399.017 | 2446782/58=42185.897
pL% (High) 7/1~7/30 25/27=0.9259 | 1209044/25=48361.76 29.291/60=0.4882 58325003/60=972083.383 | 5995618/60=99926.967

BEEAF=1 RF £ LF=08 4 HE2LF=09

FREF | IR F ¥ Tiad Z PR TR o 5 e SEEFEFE) | THELASRI(RT R
* % (Low) 1/2~2/28 27/27=1 993369/27=36791.44 23.687/58=0.4083 28165924/58=485619.379 2503815/58=43169.224
L% (High) 7/1~7/30 25/27=0.9259 | 1134772/25=45390.88 29.291/60=0.4882 52647949/60=877465.817 6013118/60=100218.633

BEEALF=1 - RF R AF=09 A HE 2508

FREF | BRRIER E2 ¥ Tyad B EER TR LR F | TOLASEREERR) | THLUSERGT R
* % (Low) 1/2~2/28 27/27=1 1040706/27=38544.67 23.363/58=0.4028 27741952/58=478309.517 2543928/58=43860.827
FL% (High) 7/1~7/30 22/27=0.8518 | 1017679/22=46258.14 28.835/60=0.4806 52210029/60=870167.15 6083893/60=101398.217
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Z 417 LFHHT 2

A 47(6)

BEEAF=08 MFLAF=L HERLF=09

ZRp | RERIER # % Tyad AR TiodE s R | THAfsEREERR) | THLUSERGT R AR
% (Low) 1/2~2/28 27/27=1 993246/27=36786.88 23.695/58=0.4085 29611608/58=510544.966 2155193/58=37158.5
% (High) 7/1~7/30 25/27=0.9259 1171349/25=46853.96 29.293/60=0.4882 55227708/60=920461.8 56737048/60=94561.467
ERFRAF=09 - FFRAF=1 A KR LF=08
THREF | BREIER E2F Tyad A HER Tioi g s | oAU EROEAE) | THANSEEGT R AFE)
% % (Low) 1/2~2/28 27/27=1 1040746/27=38546.15 23.363/58=0.4028 29143375/58=502471.983 2349987/58=40517.017
L% (High) 7/1~7/30 22/27=0.8518 1027893/22=46722.41 28.835/60=0.4806 54674469/60=911241.15 5954729/60=99245.483
BHEEAF=08 - HF L LF=09 FFLLF=1
TREF | BREIER E2F Tyad PR Tioi g s | AR RROEEE) | THANSEEGTE  AFE)
* % (Low) 1/2~2/28 27/27=1 989528/27=36649.18 22.011/58=0.3795 28631694/58=493649.897 2125957/58=36654.431
% (High) 7/1~7/30 25/27=0.9259 1130752/25=45230.08 27.228/60=0.4538 53977917/60=896631.95 5571827/60=92863.783
BHEEAF=09 - HF L LF=08 FFLLF=1
TRE | BAERIER Fax Tiad AFHER Ty s | THLIRRE@ERR) | THLUSEREGT R RER)
* % (Low) 1/2~2/28 27/27=1 978111/27=36226.33 22.011/58=0.3795 28609623/58=493269.362 2219378/58=38265.138
FL% (High) 7/1~7/30 25/27=0.9259 1125672/25=45026.88 27.228/60=0.4538 54098882/60=901648.033 5637253/60=93954.217
T L YRR BERE L2
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% 418 A FHET 2§k 49(7)

BERAF=08  HF L LF=09 4 FELF=09

FREF | Bz 1ERF FF Tiad PR LIRS o K T lSsEEFFE) | TEAASERLI(RT R FEE)
% (Low) 1/2~2/28 27/27=1 1004628/27=37208.44 23.695/58=0.4085 30008945/58=517395.603 2238378/58=38592.724
% (High) 7/1~7/30 25/27=0.9259 1163263/25=46530.52 29.293/60=0.4882 55657831/60=927630.517 5896573/60=98276.217
BRELF=09 $F R AF=08 A FEHE2LF=09
TRE | RAEZIER E Tyod AR PR T E s R ¥ | THAUSEEMEE) | THLUREKEGT R LK)
% % (Low) 1/2~2/28 27/127=1 1048315/27=38826.48 23.695/58=0.4085 29304296/58=505246.483 2547852/58=43928.483
% (High) 7/1~7/30 25/27=0.9259 1196572/25=47862.88 29.293/60=0.4882 54914035/60=915233.917 6045063/60=100751.05
BFEAF=09 - RF L LF=09 4 FELF=08
TR | RAERIER E Tyod AR PR T H s R ¥ | THLUSEEREFE) | THLUREEGT R LK)
* % (Low) 1/2~2/28 27/27=1 1068496/27=39573.93 23.363/58=0.4028 29733785/58=512651.466 2573728/58=44374.621
% (High) 7/1~7/30 22/27=0.8518 1049583/22=47708.32 28.835/60=0.4806 55474409/60=924573.483 6058987/60=100983.117
L T EEE  RFERE RS (ke RFEELFEE S HE(®Y) -
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