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Abstract

Control charts play a key role in process monitoring. Different types and sample
number settings will directly affect its sensitivity to process abnormalities and cost-
effectiveness. Selecting an appropriate control chart to balance the risk of misjudgment
and monitoring costs is an issue that needs to be solved in process quality management;
in view of this, this study focuses on X-R control charts, X-S control charts and I-MR
controls Comparative analysis is performed on the graph and the impact of changes in
sample number on its performance is discussed to provide best practice guidelines for
process control. First, use Minitab software to construct X-R, X-S and I-MR control
charts respectively to complete the process stability analysis of Phase I and determine
its upper and lower control limits. Secondly, in the Phase II stage, the abnormal process
is monitored based on the same control limits, and the abnormal determination results
and misjudgments of each control chart are recorded. Then, the performance of the three
control charts is evaluated through the number of misjudgments and related costs, and
their differences in sensitivity, stability and cost-effectiveness are analyzed. Finally, the
control chart with the best performance was selected, and an in-depth analysis was
conducted based on different sample number settings to explore the impact of sample
number on monitoring accuracy and cost. Experimental results show that the three
control charts show significant differences in misjudgment risks and cost-effectiveness,
and the choice of sample number further affects their performance. It was found that
the X-R control chart showed a good balance between monitoring performance and
cost control, while the /-MR control chart increased the risk of misjudgment due to the
limited sample number, and the X-S control chart showed a higher risk under high
sensitivity. cost. Research has confirmed that the X-R control chart can effectively
balance monitoring accuracy and cost-effectiveness when the number of samples is
moderate, and has excellent practicability and application value. This result provides
practical reference for the field of quality management, especially between process
stability and cost control requirements, and can be used as an important basis for

formulating monitoring strategies.

Keyword : Quality Control ~ Control Chart ~ Minitab - Process Stability ~ Statistical
Process Control (SPC)
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Process Stability Simulation

Phase 1: Calculate Control Limit Phase 2. Process Control

Inspection Cost: $ 800
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Process Stability Simulation

Fhase 1: Calculate Control Limit Phase 2: Process Control
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Xbar-R Chart: Options X

Parameters | Estimate | Limits | Tests | Stages | Box-Cox| Display
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s SOBESI 507129 447614 49EeDN SOOGES 119207 477734 S24043 0 72839
6 S13008 SO0B063 456202 SD06% SOOSBS 119207 477734 %2424 0 728395
7 S19%2¢ S14131 450980 S17083 SO0 3119207 4177 2404 0 72819
8 SO0007) SO1S7S 498957 S3T72M SOOSB8 319207 47773 524243 0 7283%
9 SOG6II8 SO&305 494110 SO0469% SODSER 3119207 477734 S2 4243 0 7.2R39%

] 3.16 ~ Phase I ¢ #] Bl.5% %
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> Phasell ¥ 4|H

BR o B 3.2 ﬁgvy;ﬁi%] » % Minitab ; # =t » & 47 Phase I ¢ #] 8l ¥
FR= 5 FF o K317 04 5 ¢ E# Observations for a subgroup are in one row of
columns i ® £ B~ C15 1 C18 2 #c¥g : T {5 » BE:E Options — Parameters > - Phase
L EFIBED2 ToE2EELHE ~ > 4oF] 318 #1775 @ {6 > &> Limit E 7 >
%58 Phase I # IR F 312+ T 4R UEH » > 4o 3.19 17 0 HERKTEAH
Phase | & ] Bl 2 H}ﬁ Bt 0 2 22 Phasell ¢ 41Bl.% % » 4o 3.20 777 o 4r%
ZEATHT - Sy 0 ¥ E 4% 8% Update thisresult 4o ] 3.21 #7771 > & {7 B3] {
70 H 2% 4rE 3.22 1T o

Xbar-R Chart X
f_{ :§ A~ Obsenations for 3 subgroup are In one row of columns: >

4 oo [STR=]]

o MEAN

< STDE

(o) CENL

8 CENL_)

o CONL

C10  CONL_1

c11 Con_2

Ci12 CONL3

Ci4

as Scale.. I Labels... l

16

c17

(=] v Multple Graphs.., l Dgta Opbions.., | Xbar-R Options... I

Help | oK I Cancet |

C13 Ci4-D 15 C16 c17 Cci8 C19 2

BAOOI 49.3322' 49.0104 484075 493883

] 3.17 ~ Phase Il #cdp » 7 I 4§ =

Xbar-R Chart: Options X

Parameters ] Estimate | Limits | Tests | Stages | Box-Cox | Display | Storage |

To specify the values for one or both parameters, enter them here. Minitab uses
these values instead of estimating them from the data.

Mean: |50.0988

Standard deviation: |1-55U3D

Bl 3.18 ~ #-Phase ] ¢ #|B 7 3|2 Ti0E % L8 £

\Ec
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P SR TSGR

Xbar-R Chart: Options

Faraeneters | Estimate Umits | Tesms | Stages | BoCax | Display | Storage |
Duploy additonal o imes at

These mutiples of the standard denation: |

Place bounds on control kmits of Xbar chart

[¥ Loger standard deviation dmit bound |‘7-m4
[V Upper standard deviation limit bound [s2.4243

Ploce bounds on control kmits of R chart

2 lmvunﬁdManI"

[ ugper standard deviabion limit bound ‘”‘”5
When subgroup sizes are unequal, calouate controf kmits
& upng actuol stzes of the subgroups

" Assuming oll subgroups have sze: f2

13.19 ~ %-Phase T # $B @ 2]z + = % 41 % 'Ligg »

52
5

Sevipde Mewn

“

S04

a8

B WORKSHEET 3

Xbar-R Chart of C15, ..., C18

Xbar-R Chart of C15, ..., C18

UClas2as

Xe30093

Samze

o LBed7773

KLeT 254

Sanue

¥] 3.20 ~ Phase Il & 4] B].% %
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XbarR Chart of C15, .., C18 ~ x

B noresiT s

Xbar-R Chart of C15, ..., C18

° fesults do not use current datd. Lpdale 1R (RSUNS § Coastn Dew resills using the current data

¥bar-R Chart of C15, ., C18

UClealan
s
j st
i Py R
LR o
- 8=dTTTH
1
e
w3 Wie? 284
8¢
é &l -
3§ ERT
A 3
.
a 182
1
e~

8 it bt e bl el et S B it s

+ a3 csb | a5 as a7 s s o

MEAN_1 STDE 1
1 B00 493322 490104 484075 493883 500988 15503
A &10' 49.0970| 48.2596 500820 51.9433

Bl 3.21 ~ 373 T - Ly

B WORKSHEET 3
Xbar-R Chart of C15, ..., C18

Xbar-R Chart of 15, ... C18

| UILaS2424
=
T |
i 2
{ 3
% 204 _F_'____ﬁ___,-——o Xu 0000
pict - - |seam
1 2
Savee
| oL 268
34
s .|
H I iy =" | =312
A2l H___d—————-—"'”d_—
|
o 8.0
1 2
ferere
At least one estynated # fay o used m the &, 3

B 3.22 B3 378 %
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33 P A

ERCRYEEN Z ¥ - PR B Ehpt B AR Yo R HErH B
%iﬁ@ﬁéi%M@iT?%.ﬂoﬁr&uﬁﬁﬁﬁaﬁai&i&aﬁﬁ
g (A2 5 202) > 1% Minitab 48 2 S $I8 o d 2 F R P- B+
FERSI0 FA R ARER T ABGERE MRS A BB E TG S
2 EFIR VR By DR AT B

FECIRFEOAYWE - BEATHRZZE RO B e FEF S E
ﬁﬁ@ 4 A0 T o AR A oK B 8:00 3 17:00 27 £AF R 0 RFT IR
By @ e R A e FHRRITIE AP AR IR R AN 2 Y
REF o Fu B BB AH$10000 2 F Ak o B PFAF & B WAL R
o FRCEUEBRTA AR (- FL) & %2 481,000 2 = & 5@ A
iR T AR 2 B (2 %?)W’EQ%ﬂMDWOmﬁ%ow EE S
TP RPBURT S 2 F B IR AT R I uELTE s T LA
B R R

BSR S L R AR BE - A E S AR A 2 - &

Ao FEATERLFL FFAY g AFHZREHR AT FRARKR LT HES
ﬁ%?$*7 = ﬁﬂﬁﬁ#*&Eﬁgﬁﬁn‘%v’uﬁJQﬁ%aM*
ﬂ#%ﬂﬁ4’2¢ﬁﬁ$#*ﬁn\ﬁﬁm& T A R g &R
Te™ e oo JERAT L HAeT BATOT
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2.5

|

3~ ##Phase 2 #3}
|

PEHleTion BEL
|
4 HIR

|

£ #Phase 1§ #1W
|

*| zPhase [ ¢ 4IW
EERE

YES

A

) R BRERE
B&fﬁ'Phasel IIL&% 2 F17:00% o+

. *| g Phase 11§ #/@
IRy 14 —YES—I

I Think the Process is '
Unstable !!! Next Time

l

HRRAFER - HRLEsm

HE A A A A EEXE IEETEN
$1, 000 $0 $10, 000 $0

A AP

323~ 7 5 % 1
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Srd FIRIFTEREELH

FIiRup =7/ 22 R &4 4B X-R X-S-I-MR)>
HEA TS R ARG T r R KRR A B BB TR KR R A
&%éﬁ“f**m§°%ﬁQﬂﬁ%~«&%ﬁ%$%~%ﬂkiﬁfﬂ@i%ﬁu
«ﬁ.l—‘ F&gw?“r?# 1,;33{?#&5"???2'2:}7%;0

41 FLREA Y

LR R Y o B8 XR F IR XS H HIBA o LMR § HIRE 50 g A
W AR IR T R BT R S A E ok - R H AR E
o XR*»n<10~X-S*>n>10% I-MR * 3t n=1-

4.1.1 X-R ~X-S 4= I-MR ¥ #| W evgfd] g2 =& & gt

(@ X-REHIW :n=5

Xbar-R Chart of x1, ..., x5

521 UCL=51.866

514

D N
. \/ v ST e e

45

Sample Mean

LCL=47.619

Sample

R UCL=7.785

AV
I R AR S

a- LoL=0
T T T T T T T T T

Sample Fange

Sample

Bl 4.1~ th A8’ 52 X-R ¥ 4|8 Phase |
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TLE Al XREHIELC BRI TR L

® X 4lm

e 1 F#I% L (UCL) : 51.866

o P (X):49.743

e T HEHIR (LCL) : 47.619
® RE4IR

e #4I% T (UCL): 7.785

o P (R):3.682

e TH#IA'T (LCL): 0

*Q%@41\“‘J—% 5 HTF ’f{ﬂ‘%’b%&?ﬂf'JﬁmF\ ) .L L{E‘ifiﬂ,‘-nhﬂ%%iy -
i {7 Phase II -

Xbar—R Chart of C16, ..., C20

52 UB=51866
= 517
= =
g 501 ¥=49743
:.E 49 -
45
LCL=47619
1 & 11 16 21 25 31 35 41 45 51
Sample
5 UCL=7.785
g 87
5 .
2 47 R=3.582
A 4]
0 LB=0
1 5 11 16 21 2 31 35 41 45 51

Sampla

Bl 42 - A#%%: 52 X-R # ] 8] Phase II

FWIpH 42> APy § feangh s s Wt e (PR 10:10 ~ 11:40
15:10) > FlH Az F F 4 A5 megs] o

HAzscd o BB R e F AW TN k£ LA E L B B
;\Ebﬁ Bii B g,J@lﬁE\'lﬁ_ ;P\-,H: " B R %’i’(&% & & WECO’sRule > i '? 2‘_5 F
@lﬁiﬁﬁmﬁ(ﬁlg 1@‘)‘)
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Phase 1: Calculate Control Limit Phase 2: Process Control
Current Time: 17:00
Phase Il (FEER ) Data Data Data Data Data
1 2 3 4 5
B9 EMRRETASRTERRS - MR EMEY Ve 5362 404D #775. 5020 6119
BONSED MHSTARLENNEIRLNFEE
CORSARES - 00T IR - oy
SEESNMMRER $10
RE—RUNE (False Alarm) BIFRAER $1000
Total Cost:

RE—RNEW (Escape) PHFLZE WS10000
Phase Il Inspection Cost: § 2750
St Samping Type 1 Error Cost: $ 0 count: 0
Next Time Type 2 Error Cost: $ 0 count: 0
Phase | Inspection Cost: $ 1000

Reset Total Cost: § 3750
Finist unstable time: 10:10, 11:40, 15:10

Bl43~ fkAlics 52X-RE 4| BE% A7
Type I Error (3] 34 ) X 0% ~ = 4 §0
Type Il Error (3= 3£ ) #2105k ~ 4 $0

Total Cost (4= &) : $3,750
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(b) X-S#4IM:n=11

Xbar-5 Chart of x1, .., x11

UrL-51259
510
= 505+
B
% 5004 v 7 <7 X=49973
7 405 \/ \// \/‘
490
LCL=48.588
1 3 5 7 g 11 13 15 17 19
Sample
251
UcL-2327
_ 209 /\
2 /'\
2 1 ,’——ho-"f.\\ z
L e A £-1386
S —— iV ~
A 4.
054 LCL=0445

Sample

Bl 4.4~ $hA%cs 11 2 X-S % 4| F) Phase I
TEAH A4 X-SEFIRZ Y B T AR LR
® Xi4lm
e 1 F#IR L (UCL): 51.259
o Puus (X):49.973
e T E#|R L (LCL) : 48.688
® Sl
e 1 F#IR L (UCL): 2327
o Jud (5):1.386
e T E#|R L (LCL) : 0.445

RIpBl 44 2 %% > 973 ﬁ:ﬂ‘g\b”b*“?#‘l Brap s el ifge ™
2 {7 Phase Il -
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Xbar-S Chart of C22, .., C32
521 * _lﬂ_ !
| I

—

UB=51259

=
o
E 5q m A /\M P N e ﬁ\ # | x_40974
& e \/ € v‘ Y V

49

LE-4B.588
1 6 1 16 21 % 31 36 a1 46 51
Sample
25

T:\,’w/\./\ Arj\ Al AN /\ K

B
2
ek
.E b
Y104
0.5 A LE=0445
1 6 11 15 21 26 31 36 41 45 51
Sample

At least one estimated historical parameter is used in the calculations.

B 45~ fAdcs 112 XS*F?%F ] Phase II

FYRE 450 S e § fmenmh ] 2L A7 AR (PR ER 09:00 - 12:40
14:20) > FlH Az F HFHI A5 @ o

Process Stability Simulation

Current Time: 17:00

Phase Il (BE ) G ‘Bde G Gk D G B O G

i

.

. =)

W SRNEETRIN FRTIES  ANONNN e SIS S S MM W41 am @n o
AURALE  ENENCSIUAREN IR LRI YT
IR T TEE

SRARLERI N $Y0
23 - THEN (Faise Aarm) B2 &3 3 §000
02 —TRE (Escepw) BRA LT NSO

Total Cost:

Phase ¥ inspection Cost: § $050
Type 1 Error Cost: §$ 0 count: 0
Type 2 Esror Cost: $ 0 count: 0
Phase | Inspection Cost: § 2200

s Yotal Cost: § 82%0
unstable fime: 0820, 11-50, 1420

Bl 46~k A~fcs 112 XS?%;'J@A%AW%
Type I Error (&) - £ ) EH0x% ~ =% $0
Type Il Error (%)= 3% % ) E2 0= ~ & % $0
Total Cost (% = & ) : $8,250
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(©) I-MR % #I® :n=1

I-MR Chart of x

544
UCL=53.2858

521

ol o P o /\ /‘\ e /.\ & | 49575
Y

AV

481 LCL=45 453

Walue

Individual

T T T T T T T T T T
1 3 5 7 9 11 13 15 17 19

Obsarvation

48 UCL=4807

361

- \——k*’—"'J \/ 7 T

0.0 LEL=0

Mowing Fange

1 3 5 ? 9 1.1. ].5 ].? 19

Obsarvation

Bl 474 ~#k5 12 I-MR 4 4| Phase |
TR 4ATIMR EAIRIZ ¢ cmE T R4 UE
® 34Im
e 1 H#1%2 (UCL) : 53.288
e ¢owsm (X): 49375
e THFIH T (LCL) : 45.463
® MR HIF
e 1 H#$1% (UCL) : 4.807
e ¢ (MR): 1471

e THE4IAL (LCL): 0

B 47 28% > #rF RABF S FEFIR AP > A @l i g 7

2 {7 Phase Il -
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Walue

Inelivicual

Mening Range

At least one estimated historical parameter is used in the calculations.

I-MR Chart of C20

7 ;'— = p— UB=53238
i 5 o i F o
507 - P«'/’X‘ﬂ - \ ﬁ A - ;_<=4g.3;-'5
Y BRRE Y v Vs
43
467 LE=45463
1 6 1 16 7n 6 31 36 # 46 51
Observation
50

UCL=4807

45

vt
YV — ‘”W“’V*‘Lazn

0.0+

1 B 11 16 21 26 3L 56

Observation

B 48~k A#ci 12 MR %‘%}:'JEI Phase 11

WIHF 48 APRF I ~ %I B2 5 Wer 2 (FRFE 10:20
13:00 ~ 14:40 ~ 10:40 ~ 15:30 ~ 16:30) » %ﬁ%unoqzm~mw;&$ﬁ
FRER O PFRFEE 10:40 ~ 15:30 ~ 16:30 5352 (% ¢ 42) 0

FIIMR 5 5 - %2R €  EREPUEFTRS > {F2Xp RABLE > T
gl AR 4 1 B AR F 1R LA i % WECO’s Rule
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Process Stability Simulation

Phase 1: Calculate Control Limit Phase 2: Process Control
Current Time: 17:00
Phase Il (FSER — Data 1
Value 48.70
e EANBEERFAEERE  NRUEFED
EBONEET - ERETERMENNEIRUBFER &
BORSMNRS - 0 F 3R - %
FEEMNBERREA $10
B4 —NEWIE (False Alarm) BHE A A $1000 Total Cost:
BE—RIRK (Escape) BHALE 8510000 Phase Il Inspection Cost: $ 550
’ Type 1 Error Cost: $ 3000
— count: 3
Next Time Type 2 Error Cost: $ 30000
Think the Process s Unstabie Il count: 3
Reset Phase | Inspection Cost: $ 200

F Total Cost: § 33750
unstable time: 10:10, 12:50, 14:30

(d)

Bl40 4 hlics 12 LMR 3 $1H5% % A 45
Type I Error (4]- 3% 4£ ) %2 3 5 ~ = & $3,000
Type Il Error (3] = 34 ) @ 3% 3 =% ~ = & $30,000

Total Cost (% = 4 ) : $33,750

R s P S A HEZ B HIREF R

¥t FMR ~ X-R {eX-S 1B 700 o > A0 s 0 MR F 41 R 78
Fl e AR EFH AR S EREFFRA PR AT L0 B2
PR R B R A A 0T A ':4 o if;m 2T 5 X-RrX-S ¥ FIW
HREH| R HR S  BA U AR MGEEIR R G g o B XS eh
oAt o HEHR I E U] o IE,“_\;\. Ao ek B kF o 75 K-R
F AR B AR RS A ONX-S F IR FI AP A
M b e 2 S WA Ak S G o X-R RIS R W 3
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2 FIW ($>8) X-R (n=5) X-S(n=11) I'MR (n=1)
- FH =&
($1000/%) 0 0 3
3= FH =k
($10000/=c ) 0 0 3
FH RS $0 $0 $33,000
ELE - $3,750 $8,250 $750
BoaA $3,750 $8,250 $33,750

412 Al PLTE

L4l ZBEFIRL S A

S R 3

R ALLI() %A 2 4558 % » APERXREHIF > 2EHE n=3fn=8
Bn=5 g FIRE 7R

Ex =30 L5 AE AR RS AFRT > ET Y NG T anie
P ER =8 RILF G R R Al W RS WA RO B
PREARTOTR LR HF o n=5 105 A A fus s B AL

A AR R Z AR B oA R R 45 T

28 e AR
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(b) EHF F A HT % ]

QD n=3

Xbar-R Chart of x1, ..., x3

52.5 UCL=52.554

516+

= 5041 /\‘\’_‘ M -
® HJ ¥=49.928
HIREES \/ \.\./\'
480
LCL=47.301
T
1 3 5 7 9 11 13 15 17 19
Sample
UCL=6.608
50

W A A A AL
e \// NN VT

0.0 LCL=0
T T T T T T T T T

Sample Range

Sample

B 4.10 ~ $ A 8% 3 2 X-R ¥ 4/ % Phase I

MR 410 XREFIML Y o RE P EHRUE
® X% 4IR

e 1 H$|RT (UCL): 52.554

o P (X):49.928

e T HF AT (LCL) : 47.301
® R IR

e 1 HE$|R T (UCL) : 6.608

o P u# (R):2567

e THEHIAT(LCL): 0

FIRE 410 2 8% > #75 fhABEY ’“? FIR AP > 22 QAR E S fET 7
12 {7 Phase Il -
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Xbar-R Chart of C14, .., C16
54.0- =
1 1 . )
525+ = = UCL=52554
=
)
Z 5104
E ¥=45.928
Z aas
4801
LCL=47.301
1 & 11 16 21 26 31 36 a1 16 51
Sample
UCL=6.608
6.0
o
2 43
=
o
= 309 -
g R=2567
W
15
0.0 L8=0
1 & 11 16 21 2 31 36 4 15 51
Sample

Bl 411~ ~8K5: 32X-R ‘¢ #] B] Phase II

B 411 A df ¢ j2angb b 2 5 WAR 7 2 (PP EL10:10~15:10)
FHAAN P EHIRL A R AR ¥ PR RS 9:40 ~ 12:00 ~ 14:20 -

Current Time: 17:00

Phase Il (FEE2 ) Data Data Data
1 2 3

B : ERARETRERFEERE . BRI REY ek 4a54 4838 4020

ROTNRBI - BERISSTHENNE IR N

AONSENES \ 10 TR - o

BAZRRREEAE $10

24— 2HEH (False Alarm) B R Z 5 $1000
R4 — R (Escape) WHHALE 2510000

Total Cost:

Phase Il Inspection Cost: § 1650

- Type 1 Error Cost: $ 0 count: 0
Type 2 Error Cost: §$ 110000
count: 11
Phase | Inspection Cost: § 600

Rasst

Total Cost: § 112250
unstable time: 09:40, 12:00, 14:20

Bl 412~ A dcs 32 X-RF IR %%~ 47
Type I Error (3]- 34 )32 0= ~ & & §0
Type Il Error (&)= 34 ) 3% 11 = ~ = & §$ 110,000
Total Cost (&= & ): $112,250
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2)n=28

Xbar-R Chart of x1, ..., x8

UCL=51.395

f\/\ i AN / essss
NS YN

[0
iy
1

]
(=)
1

Sample Mean

49|
LCL=45404
45 :
1 3 5 7 5 11 13 15 17 15
Sampla
&7 UCL=7483

6
— " /\./'/.\ ~ » /\ /\ Ranis

N VIS VN
,
Bl4.13 ~ $t~dics 8 2 X-R % 4| Phase [

T AW 413 X-RFHIML Y S ME T F AR U
o Tjum

e 1 #41%T (UCL): 51395

o 7w (X):49.899

e TEH1AT (LCL) : 48.404
® R ¥iIM

e 1 F41%T (UCL): 7.483

e ¢ s (R):4.015

e TE4IFT (LCL): 0.547
FWIB 413 2 %% 915 A gE 4R Ak s BT

;& {7 Phase Il -
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Kbar-R Chart of C19, .., C26
52 I
r UCL=51.395
= 514 rJ
5
el NS AAL N ?\M\/\ s -
B Pe % X=49 599
494
LCL=48404
45
1 & 11 16 36 41 45 51
Sample
.
UB=7483
g 97
5 -
% 4l R=4.015
]
24
LCL=0.547
0 : : : : : : r r : :
1 3 11 16 2 2 31 35 41 45 51
Sample
At least one estimated historical parameter is used in the calculations.

Bl 4.14 ~ i *#cs 82 XR*F‘:%F ] Phase II

HIpE 414 A PRy ¢ feongh i 2 5 WAR 2 £ (PR 2 09:30 ~ 11:30 »
15:00) > F1H Az H b H IR 5w o

Process Stability Simulation

Current Time: 17:00

Phase ll (BEE) Dsts Dats Osta Osts Dusts Dsta Dasts Dots
1 2 3 4 5 [ 7 &
EY - ERANESEANTEEES - MROENED ke  4B9T 4874 BTV 468 3128 W WY =W

RTRNET SHECORENASEIoLRTIE

HWWE - AT -

HRAIrMERZI RSO

ST —NERE (Fase Alem) B85S 51000

BT -~ NEM (Escape) FHRT N510000 Total Cost-
Phase Il iInspecton Cost: § 4400
Type 1 Error Cost: $ 0 count: 0
Type 2 Error Cost: $ 0 count: 0
Phase | Inspection Cost: § 1600

Total Cost: § 6000
unstable time: 09:30, 11:30, 15:00

Bl 415 A dcs 8 2 X-R ¥ 1B %%~ 47
Type I Error (3] 34 ) F¥ 0= ~ * & §0
Type Il Error (3= 224 ) 22X 0=x ~ = A $0
Total Cost (%, = &) : $6,000
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Lt S n=3 n=>5 n=_8§
3- FH =k 0 0
3= FHS Kk 11 0
FH RS A $110,000 $0 $0
LR $2,250 $3,750 $6,000
8% $112,250 $3,750 $6,000
O 5 % %
WER (Al= %21 %) (&3F2) (&322)
ﬁsiﬁ'— [N 7 ;s
#ie{ Fraaoflie
Bo P B IR
Z PR AT | iR R R
Bl
; Ei2RrF PR | TR RRITY L
ikl i iz B B¥ > F 5 iE'J%Z:" AL

42 2 fEEFIRL R F

» n=3 ﬁv%#rjm&aé\ifg_ﬂ!]_ 5], fe A
VAR EARRE D g P B &
ﬁﬁ$$@’&§%$$%m1&o

:;y.,ljdvﬂxrgémloooo Bor 4
B xR RGBT BT o Tt 0 BE AR

> n=5angFIRARERGE FE TG EREH T B ANL 83750 B
T AT E S A FE G T

> n=8:ig FIRFRIZG FH] 0 el S A 586,000 Fn=5% 17"
G AfEE A R R AR A FE YA E p=50

R ABen =5 RT AREE 0 FE AR ;}'i—i!]m'r%'-
A5 mn=3 ?‘FF FIRIAp ST Z > FIv g 22k
M EERELF R éﬁ-f’z%%‘m;“]: Ea
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42 F#

> PR E® R AR s o dp - IR T GRS R R
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