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Abstract

ZHU CHUA CO., LTD. is a company specialized in oil seals. With constant R &
D and efforts in upgrading technologies, the company has highly skilled capabilities
from concept to design, tooling, and production. In response to the shortage of supply
now and in the near future, the company has turned to focus on custom manufacturing
services.

In this study, the problems of company is encountering into four aspects -
“forecast and analysis”, “lean production”, “production scheduling” and “performance
appraisal”, and provides suggestions that can be used by the company for improving
management and operational efficiency. Three forecasting techniques are used to
predict the amount of rubber needed, order quantity and ordering frequency. In
conjunction with warning signs and lights, the study applies the tool of seven wastes
of lean production to identify and categorize wastes to improve efficiencies across the
production line. As to “production scheduling”, three commonly used dispatching
rules are employed to plan and optimize the manufacturing operations. With regard to
“performance appraisal”, the study suggests the company create a management
system of its own and act in concert with the issuance of work orders to evaluate the
job performance of employees and ensure scheduled tasks are completed during a
specific time period. The results of performance appraisal can also be used as a basis
for appropriate bonus awards.

This study expects that these suggested methods can be served as effective ways
to improve the management and operational efficiency of the specific company.
Finally, the study discusses data summaries and recommendations by other studies
that can be applied to current situations as well as a basis for future development. In
order to meet the expectations of the specific company and help them resolve the
problems, we explore both the theory and practice in the study.

Keywords: Pareto Analysis; forecast and analysis; lean production; production

scheduling; performance appraisal.
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7 50215 |182,079|56% | 8 |50552|180,568| 59% | 9 | 1922 | 140,943 | 61%
10 | 50485 |138,958]63% | 11 | 1227 [137,823] 65% | 12 |50764| 137,818 | 67%
13 | 50477 1126,317| 69% | 14 [50086(123,904| 71% | 15 |50741| 122,397 | 73%
16 2288 [118,110] 75% | 17 [50216(100,042| 76% | 18 |50298| 99,719 | 77%
19 [50949-1] 96,000 | 78% | 20 [50557]89,261 | 79% | 21 | 2305 | 86,252 | 80%
22 2364 | 81,118 | 81% | 23 |2284 80,057 | 82% | 24 | 2295 | 80,027 | 83%
25 2312 180,015 | 84% | 26 |2309 |74,872| 85% | 27 | 1267 | 70,794 | 86%
28 2320 168,021 | 87% | 29 [2318 |65,015] 88% | 30 |1116C| 64,467 | 89%
31 | 50041 | 64,392 |90% | 32 [50044|63,474 | 91% | 33 |51053]| 63,447 | 92%
34 2293 163,189 193% | 35 [2317[62,040 | 94% | 36 |50603| 60,860 | 95%
37 2289 160,047 | 96% | 38 [2362 (59,139 ] 97% | 39 |50958| 57,797 | 98%
40 2287 56,662 | 99% | 41 | 1222 56,112 ]100%
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4-3 S

PR 2 I G TR R R R T AT T R B S R  (
%&‘#/Tfﬁgl@ﬁr’?ﬂygﬁiaﬂ 2010 & 1 F]Z 2011 = 8 F|4 20 k'T#wH_f'E“E!H%k
(EERRI AT« g ™ 2f: oS Al e LR = oI RUPIRL RS - PR P
BRI RO (SR PR TSR I 4-3-1 57 [ 4-3-1 15,2010

1 E[Z 2011 7 8 FI WG R BT AR -

EH[2010 F 1 F[= 2011 & 8 F| VE AR RS » AP [F2AhT 150k ?‘F’[E"ﬂ‘ YF]
(TR~ e ] R TS T FOE S R R B B DR e BRI AT
P > AP EREEREE (MAER) ~ 2R IS U (MSE) B Bt ﬁm
- (MAPE) firbi 2 > ' %piﬁﬂ@uﬁfpgﬁri? Fﬁ%l PSR R
| RFRESCINE O ’“‘F‘f\??@ I (EOQ) 8=t » Ffi I 'JE‘ET fEE lﬂ‘%ﬁ&%?WE i
A CIES URE DAY [E‘:ﬁﬁ'ﬁj?ﬁ% e e

A 431 ALY R

st BT Hif] HPE

2010 F 1 %] 1,427,057 2010 & 12 *| 1,712,756
2010 & 2 7| 760,645 2011 &# 1 7] 1,905,799
2010 & 3 k| 1,522,957 2011 & 2 %] 1,388,935
2010 &F 4 k] 1,560,555 2011 & 3 ] 1,125,431
2010 & 5 k| 1,476,125 2011 &+ 4 F| 1,727,550
2010 F 6 *| 2,095,710 2011 & 5 5| 2,197,500
2010 & 7 %] 3,223,295 2011 &+ 6 F| 270,000

2010 &+ § | 1,693,237 2011 & 7 *] 993,750

2010 &+ 9 £ 1,973,096 2011 &+ 8 /| 2,435,250
2010 & 10 | 3,663,746

2010 &F 11 %] 1,739,990
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[fil 4-3-1 W AR s

4-3-1 FEET #4% (Moving Average Method )

FAEL Bk I RIIORLE B Y [ RORAR - I (SRR T Ao -
SERAIIEES R 5 B 4 Eﬁapﬁ[}pfﬁ@éﬁﬁda B P i'[fffgﬁgﬁf-@ﬂ@ ’
SR R > [k S FSENT ISP » [ IR 2010 7 1 F]Z 2011
8 FIRR] - 20 ATEEARTRL M RIROE ST IIEEAEN 1 = 12 (BT
PP SRR > 2ORERY I MAPE U (- f11k 4-3-2 7] MAPE ffiit

| R AP E R ] 2011 = 1 F[= 2011 = 8 | VAW

e 4-3-2 FAENT $93E F RIS MAPE fifl
A | MAPE | &A% | MAPE | ] | MAPE | ¥ | MAPE
1 47.77% 2 32.43% 3 27.83% 4 24.15%
5 22.38% 6 19.02% 7 15.13% 8 10.48%
9 9.37% 10 6.97% 11 1.13% 12 0.24%

f§5 4-3-2 i MAPE ffi > [i'I'| 5] gr’[‘aﬂrﬂiﬁﬁﬂ% L2/F|[Rfpre gt 153k
MAPE {fitB~ (1) fifi - 5 2011 # 1 7= 2011 & 8 FIpUMREIR > I




12 IV FEEI BB S  PE TeARTEEL ] PSR B A

LA,
MA, =&
' (4-1)
HE MAC= oRRT 1900 5 =PRI (=10 25 3..)

N=FEg SR s AL =115 ot

(A=t 30 S 2011 5 1 £ 2 2011 & 8 | VAEARTRE > EEH T S
> 9V 4-3:3 050 ORI ET R I 4-3-2 R DR
2011 SRR VG R MAE 501,572.49 ffi - MSE 358,116,637,443.19

fifi » MAPE 37.29%ffi -

H4-3-3 FEEHT Hak g

H P R
2011 & 1 %] 1,905,799 1,904,097.42
2011 & 2 /] 1,388,935 1,943,992.58
2011 & 3 k| 1,125,431 1,996,350.08
2011 & 4 *] 1,727,550 1,963,222.92
2011 & 5 K] 2,197,500 1,977,139.17
2011 & 6 *| 270,000 2,037,253.75
2011 & 7 *| 993,750 1,885,111.25
2011 & 8 *| 2,435,250 1,699,315.83
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20115 FEEsT 43
. S I B TR R e
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S /
500 /
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- [ ewmER -TEp |

[ 4-3-2 PR S SR T AT R s

4-3-2 }‘F{E‘\ﬂ 3?]’[’“‘?? ( Exponential Smoothing Method )

F AR A (R TIRIRY o &SR FMT 2010 1 F[= 2010
F12 F] o 12 SR ENERRI PV ERRES SIIEE 02005~ 0.1~ 0.15~0.2......1
FLET RN o ffl > 1] o ffAEt ETCDpsERl i ENpy MAPE ffi £ o F5 00 VS
AR (B 2011 & 1 5] = 2011 & 8 F| VAQAR RIS B £ popipi=. -

Tpe ?ﬁ’?ik??&? o =AY MAPE [fifezplny 4 4-3-4> 271" MAPE F"U%%
(A 5 R PR o fif e
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% 4-3-4 §EHET R o [l MAPE %

affi  |MAPE (%)| affi |MAPE (%)| affi  |MAPE (%)
0 100 0.35 42.04 0.7 40.61
0.05 79.29 0.4 41.02 0.75 41.55
0.1 63.61 0.45 39.98 0.8 42.65
0.15 52.68 0.5 38.97 0.85 43.95
0.2 48.31 0.55 38.52 0.9 42.25
0.25 45.38 0.6 39.14 0.95 46.53
0.3 43.62 0.65 39.80 1 47.77

(e 4-3-4 {19 o FEEEATELY MAPE i3 i B SRR T Y o R8s
0.55 [<f MAPE [fitif -] » £ MAPE [fit} 38.52 - J‘J;fpgf’rﬂ‘ Vi (S 2011 £ 1
FIZ 2011 5 8 P [ VSEff > 2 o ff1] 0.5 ERHRTTMET, P STIIBEE gy
I EUF B 3 (R 2 20 s

Y. =Y ,+a (A, -Y.)

i—

:<1‘G>Y171+0~A171 (4‘2>

FUHT Ye=37 i WIRUTeRg 5 Al =27 i-1 IR g
Yi-l ST il BRI o= i 0

(TS BRI R 2011 #F 1 F]Z 2011 5 8 | VMR T
VRN 4-3-5 B g SR e AR O SR D
4-3-3 o R ETEREE W (EE 2011 F BRIV S - R MAE
510,343.54 fifi » MSE 451,909,413,101.46 {ifi > MAPE 28.35%fifi -
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F 4-3-5 FEHET M (- BB

R BRI SRR i

2011 & 1 %] 1,905,799 1,965,448.57
2011 &+ 2 %] 1,388,935 1,932,641.31
2011 &+ 3 %] 1,125,431 1,633,602.84
2011 F 4 F| 1,727,550 1,354,108.33
2011 & 5 %] 2,197,500 1,559,501.25
2011 & 6 *| 270,000 1,910,400.56
2011 & 7 %] 993,750 1,008,180.25
2011 & 8 k| 2,435,250 1,000,243.61

T

20115 -frBfT R
] @?%ﬁ'ﬁ%ﬁﬁﬁ% P

2:000 — /’\ /
g 1,500 ‘\ \ / \

1,000 >Q
500
1%] 2% 3% 4% 5% 6%] 7% 8|

e | W

' 4-3-3 3R 3] (RS AR R s

4-3-3 {&/[ 7 43 (Least Square Method )

S N R R e RS L S e S U B e PO I AT A
VRS T AR | o = ol RS AT F"Jiﬁf’%ﬁl A A - ey
IR [;?iﬁl"iﬁﬁiﬁm? [ErEREET ﬁ'ﬁé?ﬂﬁ’t Jo BRI P AR )
T HTANASUA IR, 5 A o B RS
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Yt:a+bt (4_3)

EF o Yt =t VST t=5‘jt§£JEl®EﬁFéﬂ (t=0->1-2>...>n)
a = AEEH ( Ef,’tZO [ YEAUffD) 5 b =jfiasss]

20105 | 7 FUH

4,000

3,500 A

3,000 A

2,500
e Y=1312098.51+107636.16t 3’77
£ 2000 pm——

1,500

1,000

500

1% 2% 3% 4% 5% 6*] 7% 8% 95 10F]  11F]  12%]

Sl

| W =08 PP |

&E‘qﬂ 4-3-4 {7 ApES ?Ef,lq%ﬁ[ Y=1312098.51+107636.16t

(A= F[R] 2010 2 1 F[= 2010 = 12 5] - 12 SRR ENIERRES
o] RS 2000 =1 FLVSERRITE o DR 4-3-4 T e

FIFIF12010 & 1 52 2011 & 1 F] > 13 SGRAGEEIpOdiERRese 'l
RS 2000 & 2 PV SR o PRt R IECE T 4-3-6 Fi o Toag
FHH =g R R R o I 4-3-5 B o SOERETL RS R 2011
MU R VR > T MAE 759,453.56 fifi » MSE707,767,348,827.55 fifi » MAPE 52%

i -
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F4-3-6 ] PR

]| iR S i PR A
2011 & 1 %] 1,905,799 2,711,368.65 | Yt=1312098.51+107636.16t
2011 & 2 *] 1,388,935 2,581,247.25 | Yt=1396464.1+84627.37t
2011 = 3 ] 1,125,431 2,317,745.09 | Yt=1523056.66+52979.23t
2011 &F 4 %] 1,727,550 2,038,418.31 | Yt=1646484.6+24495.86t
2011 & 5 %] 2,197,500 1,985,004.02 | Yt=1675964.12+18178.82t
2011 & 6 *| 270,000 2,061,982.29 | Yt=1653348.94+22701.85t
2011 & 7 %] 993,750 1,660,470.71 | Yt=1818895.65+-8338.15t
2011 & 8 k| 2,435,250 1,499,356.07 | Yt=1879295.65+-18996.98t

20115 - [ T3k

. SR BT B -y
3,000
| .
2,500 S
S ) /
2,000 e
E?— 9
B \ / T~
100 \\/ / .
1,000 /
500
\‘/
e 29 s 4 sq 61 19 8
i [ evmn swun |

[ 4-3-5 T TR A R

4-3-4 I P
PG £ PRI - F PR S R (0 DT
RN 20115 1 F[Z 2011 5 8 K[V S RIEE 2GR R AL i O

4-3-6 :
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1004 & FEFREIE S8 R L=

3,000

2,500 —
2,000 %
B 500 : —~
1,000 \ /_ N
500 Ve

O ‘ ‘ ! ! L L |
1A 2A 3H 4A 58 6H 75 8H
Eﬂfféﬁ ] = FEEHT HE
+}'F’|§?‘ZI ?ﬁ»ﬁl‘ g ]

[l 4-3-6  FFEEILE A R TR R TR

RIS AR SRR 0 AR SRR (MAE) ~ FE 5 AL
(MSE) ™ HGEREE T ES (MAPE) el 05 puisqe » Il
4-3-7> fli EJJW%@jﬁﬁﬁﬂ%MyHWfﬁﬂ?@tﬁﬁu>
A ORI | Rk o PO WAL 2 RIS S A TR R P
 » plﬂﬂ%ﬁ*wﬁ<ﬁmtum S I Y -

# 437 ST R

“HE! MAPE MAE MSE
FLELT g 32.98% 444,952 .40 313,647,445,542.55
HTLIGRI I IRES 34.77% 669,048.35 | 714,799.452,558.18
A 58.02% 924,381.32 1,114,164,944,287.25

4-3-5 TP FITEEJ £l ( Economic Ordering Quantity )

AR AL TR Fil I 2 [t (PRI o [N PR B R &
ﬁﬁ?ﬁﬁﬁ?ﬁfjﬁ’f’? o [ER 2 FilA & TUEU AR TR PR éﬁ?'ﬁgéﬁﬁ%ﬂi
WROEAFIZS 11 fjﬁ 2% E,}%ph E‘y R Y A P
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RIS 99 & b YRR B [R455 TR D TR R 0 2~ TR
80 T 1%'1?]'5? 21,717 7 » '*Fﬁ N r';, T]'EJZO%OE“%T’? | (D) k% 287
5 BT E (S) K500 7 I E WA (H) 1543447 0
ARV A1 BOQ it BTV IOREYMITE W i h o 20 PREE g -

4 4-3-8 =4 BOQ I

[ SR 1l S EOQ F 55
g o] B 2V (3.5 ) g 1141 ~
FIE! £ ! #1 i
Q 3 i Qo0 9 i1
g 96 - SRV 32 %
IS 1.5 4 5T G 4.5 4
il ks 48,000 7+ il ek 16,000 7
FiE b4 6,516 7 FiE b4 19,548 7
FREERY 4 6,232,779 7+ RIS % 6,232,779 7
LS 6,287,295 S 6,268,327
P AR Eaﬂf}mﬂiﬁuﬁz (3.5 7)) IRET 1141 7

»JF”@““W‘”@"D* 947> (T A BTECA P 96 MRS 3275 i Dir 477
e s 7 o 1o GRS F TERUR Y 6,287,295 74 2] 6,268,327 7+ [lIAGTR VRS 4 il
1 18,968 (0.3%) fud e

44 P

PRERLK B o) fh\f[ﬁjigu [Bflr= s 2R (B pUiAd e - 4
TP 2 il PR P B > o PR ERLRE [N R T I
HEELT PSP IRITETS > F P IRIFS IR BRI pGEapL gy Sk
ﬁxjﬁi@?’ 3:7‘ PR TR (ST S iR R R R 3

A AT R il E”FE‘F%E**I(EJIZE&'9937-JZ—*993 127])>
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B IR SIS > I 4de1 > 2 NS P EH i)
ST > DI 4-4-1 + ' 0540 RSR[5 S E R B (ECFS) » )
PR FIFPOR AR I L (SPT) - S BISIAF AR (EDD) Wi
A (CR) = P00 B SRR * S8 5L 2 0 3 P 3
B BRI T R B T R S RS R
BB ] -

* 4-4-1 RUERR]

| i | BEEN | SRR | s | SRR
A 50085 99/07/14 99/07/22 7 8
B 50085 99/07/22 99/07/29 10 7
C 50085 99/09/01 99/09/08 10 7
D 51025 99/09/28 99/10/19 6 21
E 50949 99/10/06 99/10/25 25 19
F 51025 99/10/19 99/11/30 6 42
G 50215 99/10/30 99/11/26 1 27
H 50085 99/11/12 99/11/30 6 18
I 50215 99/11/12 99/12/09 12 27
J 50215 99/12/09 99/12/30 5 21
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[FiaER 2 H B E
FEEHEE
W6 7431 8125 w9 1014 118 123 1228
T A 50085
1 7014
fe E 50085
1
m C 50085
D 51025 | 9
- E 50049 | 9%
}i . 7 106
L FISLos
5 7 10/19
. G:50215
oo -
s H 50085 102
% i 1112
L. 1550215
© 1:sols |“”2
‘ 1249

[ 4-4-1 FU;[’,EWH ) 1 E 1R

4-4-1  BAEHD 55 #r
-~ ﬁ@&ﬁ;@ﬁﬁr&?ﬁ% HII ( Shortest Processing Time,SPT ) :

(MBS IR SRR ] SR AT e AL SPT SR HI 2R R
YR N (PRl RIS SIS S PR R I FlRA s 2
el R SRR ]~ SRR AT e T AR (R P 4-4-2 B e
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% 4-4-2  SPT I 5 H51 #rk

— | GEEIESRE | AR | I IR
SO RO Jiiakd B B ) o
(~) (=) (=) (E1ffES 0)
G 50215 1 I 27 0
J 50215 5 6 21 0
H 50085 6 12 18 0
D 51025 6 18 21 0
F 51025 6 24 42 0
A 50085 7 31 g ’3
B 50085 10 41 7 34
C 50085 10 51 7 14
I 50215 12 63 7 36
E 50949 25 88 19 6
Nl 88 335 206

SPT — {="fi"> : G-J-H-D-F-A-B-C-1-E

ISR ] = AR AR /AR S =335/10=335 ()

TG = RS AR [ =206/10=206 (%)

ST (e = FEORFHE /SRS T RS =335/88 =3.81

(i 4-4-2 ISR S BRGS0 (R R
g Y 4-4-2 -
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AP Y AR S AR ST S R

PO i o

~ R EIEHYFE ] (Earliest Due Date,EDD ) :
fz'*?%@ﬂﬁﬂ FUo KR IE YT (B 5T » AP EDD EHIEFIR
SRl gt NI TR E =0 6 PR RSB (3 4-4-3 HIpVEIRAED)
JEFEET 2RI B~ T S R T T (g Pk 4-4-3 T

“1. o

# 4-4-3 EDD LV I AT

- e ok Eﬁ fif] Yfrjfﬁﬁf | EER IO
SO RO Jiinkd B B ) o
(=) () () CE1ffies 0)
B 50085 10 10 . ;
C 50085 10 20 7 3
A 50085 7 27 g .
H 50085 6 33 18 15
E 50949 25 58 19 39
J 50215 5 63 21 0
D 51025 6 69 21 48
G 50215 1 70 27 3
I 50215 12 82 07 5
F 51025 6 88 0 46
R 88 520 323

EDD — [®'fi%- . B-C-A-H-E-J-D-G-I-F

ISR ] = AR ] /AR S =520/10=52 ()

IR = AREOEENE /SR (S =323/10=323  (N)
ST R = SURAHEE] / Rk T ] =520 /88 = 5.91
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I 2 %’I}%Eﬁ’ﬁiﬁfﬁ'ﬁm%%— TEFEL A FTH1 - 0T EDD EELET
CERIpORE R ER AT AT B B S (P JFETTTEF@BEI%[&,‘(’“EJF[JH‘:%’?E‘;
FD G 1~ FFrat o u~zpfﬁﬁq‘;ﬁ‘k'ﬂu bR F‘i{ﬁ%ﬁ*ﬁi o

-

B F%J%P}ii Hl ( Critical Ratio,CR ) :
BRLBEZ (ST VORI RSP o LD B o AR | CR O I
l':f}?l:"/]Jr}%’LtIpaﬂJfﬁT IFTJ‘%EF“}E TpuT IE“JEIEH“ﬁ* AR AT VR F
FR BT R (VR - S50 | e R S
7 o 2RI SR~ SR O BT (s (P 4-4-4 T

F 444 CREJY i Hoi Fre

BRI R | 3 HOEHAFD | GCEREy | 2 ‘

- e | oo @qﬁﬁ&d ﬁ*%EﬁFaJ ,u:JE ﬂf\%\f ;’rﬂ%‘ﬁ

GO | GO | GO (i o) | R
B 50085 10 10 7 3 0.70
C 50085 10 20 7 13 -0.30
A 50085 7 27 8 19 -1.71
H 50085 6 33 18 15 -1.50
G 50215 1 34 27 7 -6.00
J 50215 5 39 21 18 -2.60
D 51025 6 45 21 24 -3.00
| 50215 12 57 27 30 -1.50
F 51025 6 63 42 21 -2.50
E 50949 25 88 19 69 -1.76

S 88 416 219

 [E'EA- © B-C-A-H-G-J-D-1-F-E

ISR ] = AR ] /AR S =416/10=416 ()

3‘1‘3371%2%&3}&?] = ARQCER /AT (Sl =219/10=219 ()

TS (e = FEORFHES ] /OGRS RS =416/ 88=4.73
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