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Monitoring Processes with Linear Trend

Student : Ching-Hao Chen Advisor : Dr. Jyh-Jen Horng Shiau

Institute of Statistics
National Chiao Tung University

Abstract

In many manufacturing processes, it is fairly common that the quality
characteristic of interest exhibits a trend due to, say, tool wearing, material
replenishing, machinery fatigue, etc. Unfortunately, this deteriorating trend is
inevitable and is part of the system. Take tool wearing as an illustrative example: as
the machining operation continues, tools wear gradually, which deteriorates the quality
of the product/process and may eventually cause the product items out of specification.
Hence, a proper control on tool wearing is necessary. Most of the tool-wear control
focus on tool replacement, trying to set'a policy to replace the tool at appropriate times
that is cost-effective while keeping product items-in spec.

In this thesis, we study controlling processes with linear trend from the aspect of
statistical process control (SPC) and focus on Phase Il process monitoring. The main
objective of SPC process monitoring is to keep the process in statistical control, which
can be achieved by using control charts to detect process shifts and then find/eliminate
the corresponding assignable causes. Since:the trend is inevitable and systematic, it
should be viewed as a common cause of process variation instead of as an assignable
cause. Thus, when implementing a control.chart for such processes, it is necessary to
adjust charts for the linear trend to avoid unwanted out-of-control signals due to the
trend.

Assume the in-control linear trend is available. We first adjust the quality
characteristic by this in-control linear trend and then apply the ordinary Shewhart chart
and EWMA chart on the adjusted quality characteristic to monitor the process. We
compute and compare the average run length (ARL) of these two control charts for
various shift sizes of the intercept and/or slope. It is well known that the Shewhart
chart is good for detecting large shifts while the EWMA chart is more sensitive to
small shifts. By computing the range of the shifts for which the EWMA chart with the
smoothing parameter has a better detecting power in terms of the ARL than the
Shewnart chart, we provide a chart that can help engineers to choose between the two
charts, if they know roughly where the process shifts might be. Moreover, when a
process shift is detected by the chart, for diagnosis purpose, we provide a model
selection technique to help engineers to determine whether the shift is on intercept or
slope or both. Finally, we illustrate the applicability and effectiveness of the proposed
scheme with a real-life tool-wear example.

Keywords: linear trend process, tool wear process, Shewhart control chart, EWMA
control chart, model selection criteria
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5 10 15 25 50 100
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BIC 02659 03146 03402 03665 0385 03940
SIC 01571 02895 03295 03587 03529 02928
AlCc | 02729 03166 03393 03418 02933 02058
MAE | 02006 02242 02321 02496 02626 02684
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Ll Ladad
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34 ¢ * Pearn and Hsu (2007)% » chf* F 6] K (FF bl A 47 o = ¢ Flicdp 7
Fkp2NFEPHUBEFTAENDP o @wﬁﬁﬂ¢7mﬁ%@ﬁﬁ’“ﬁﬁg
BALEFL B G R EFEFOF ALI T L EERED B IRAMLN D
ABE S ERFR P EIFEEDRRE > NEFIKI AT F RO EE R
Boenp % %5 66.525mm > LSL % 64.65mm > USL % 68.4mm -

T4 & 15 B FA 8% (- B3 ¥ (subgroup) » # * WAL 4 FpRC,, K E

plar s ©gd B A4 E

S EEREZLERE
KL € Rl E(E A2 mm)

1~10 | 66.100 66.261 66.147 66.21466.133 "~ 66.223 66.216 66.288 66.159 66.252
11~20 | 66.288 66.242 66.297 66.304 66.221 66.335 66.295 66.335 66.361 66.314
21~30 | 66.335 66.428 66.337 66397 66.337 66418 66416 66423 66361 66.435
31~40 | 66.470 66.387 66.456 66.402 66468 66430 66480 66428 66413 66.499
41~50 | 66.387 66.504 66.432 66.516 66.546 66.542 66.551 66.501 66.504 66.568
51~60 | 66.546 66.470 66.572 66.618 66.625 66.599 66.656 66.596 66.594 66.665
61~70 | 66.670 66.665 66.684 66.644 66.689 66.715 66.695 66.732 66.665 66.606
71~80 | 66.717 66.675 66.727 66.708 66.739 66.722 66.722 66.715 66.777 66.724
81~90 | 66.770 66.803 66.770 66.753 66.789 66.758 66.805 66.774 66.800 66.781
91~100 | 66.872 66.931 66.860 66.836 66922 66.943 66907 66.900 66929 66.919
101-105| 66.862 66.922 66.836 66.929 66.950

32



USL=68 4mm

mm
67 68
|

66
|

65
|

LSL=64.65mm
T T T T T T

0 20 40 (510] 80 100

AR

Bl 10 45 % & & & BB 2 485 F

PResT 1 E B PR A B TR - 2D ¥ 1B B
Boo et By PR AL Bedp WARnT AL 2w o 2 S A
Byt FOREE A AP REGK e

%ﬁ@ 5 TR peaE = A d et B A A 0 i Ljung-Boxik A L T
Zp AL )‘fﬂuﬁf’s« AW o BT RAPRERF G TR AL
EPRIEK R84 v o0 »E_# * Kolmogorov-Smirnovig ©_» 8 F|epid 2 04345 p
b S L 1%?35%\'&“ RN SR A o PRI

d 0 b e o T oarig gt R A A2 o AU AR A i) R
Ko APET Ry e TR kY IFE ¥ R AT -

A e PRk S L1 RRFELEDI DL Tz ) PF
Bl AR G TG F ) EHET FRRFER R hE - B

) R Slcls A BafR o

5.2.1 ¥ - g% & ¢ Shewhart ¥ 418 4 %

Wi R T o R G WA R AEE N 1 TR AD H- BR

33



BATE A o Bi4r 7}5@1‘&’ EWAR au%f;%”]{g: [k Ao Y ] gk A~
bl - At REAFDERFET > g FT 0 H- BBREGE FIBT 7R
P H o BRF NLH - BRE

BX,i=12,.,n 0 T S BERE DS DEE

(moving range) k w3 EWAEHE - 4o

MR| :|Xi —Xi4|> =2,3,...,Nn (33)
- jL% & Shewhart & | B g 41 % 13
UCL:7+3><%
d2
Lol —x—3x MR
d2

Nhud

X ENBHRASTIS MR A N-1BHE 2FEHTI0 5 FHRY 4 BREED

5% 2 HE 0 Bld, =1.128 -

522 w33

AP F AL EEE L H R E S Ve 4 F Shewhart F 4B A ¥ - FEE

™

Af 2 e Bl o A g H - B Shewhart ¢ F1 Bl g > B2

BE B OPT L § D -

e - BpuE Shewhart*g%l: |Ble? CREKT g LY E S -

N~

FHco @t 1055 BoplE A% mAE ﬁ,i‘am%@’%i v & BPEEREEE P B hEp F lﬁg
LERE A gD F EW”T%“'ﬁgﬁﬁ%%%ﬁ%ﬁ%mo
5

#eiE 105 4 B R E TRy, e il i H AU fFRCY 0 4e(35)t
Yoo =B+ pt+6,t=1,2,..,105
iid. (35)
g ~ N(O,az)

Aottt Al Y o B E s G S dien? i B3 e (36)50

> (-T) (v - %) (B Ay
ﬂl =1 n 5 ﬂo = 70 _ﬁt D o =4= ) (36)
> (t-T) "

34



BB F AL Y, 1 r (36)38 0 T B iR FAR OSB3 E S = 66.18314
B,=0.00726 2 &=0.04127 ° #% 15 %5 B pFF BLT10 ch B Bl (E > FoR 3 P L1
AR FILRIE > ey =y, (B, +AL) 0 BB SR FoRe, M2 EI9EF > TE &
%4 % - F# £ Shewhart # 4] B 53t £ o

TE IR R 2 A PRT 2 kF FIREE H T (T3
@a@?ﬁﬁwgﬂﬁ$MWMH§ﬂ§M&rﬁlh

UCL=0+30
CL=0 (37)
LCL=0-36
Shewharts & =
! uct
glmwmwmwmwmwmwmwm%
CI) 2‘0 4IO GIO SIO ‘ICI)O

Bl 11 % — P £ ¢ Shewhart % ] @]

dOL T S e T

%,

F2F B o YR x\}ﬁfgﬁmkgx.; =

(5.5, )(%mﬂﬂmm%ommﬂg${£#1£@ﬁ@ﬁﬁ$&%?@’u

EE-HRELTERY

53 ERE

SRS e RNV R b S - JTICal AN ¢ RN B N - AP - e BN

RIS TR A Y DRSS S kAL ¥ R .

35



AR E B DAEALE - B BRRT S BRPIMLEND A o
FEE Ay BHRPOEEY > TR i&ﬁﬁﬁﬁﬂ’ﬁ%ﬁgﬁﬁ
TERWBRTERE T ORERS - LT WA FIR B4 LR

YR T S m A o

M

¥

-

BFARIFHESEA AT ¥ /TRy, kp ¥ EAp o AR
3] 4e(38)5¢ -
Yo ~ N (66.18314+0.00726t,0.04127° ), t =1,2,... (38)
FPER TR S EIDL o BRFERS 585 =0.6 %2 A RS 585, =0.05 &
MAB)FN R F WA TALy, KA A A pe o B4 R 4e(39)50
mt~/N((66.18314+4l6x(104127)4—0100726+4105x(l04127)L(1041272),t=],2yn (39)

#aﬂﬁm@ﬁ&mw’ﬂWﬁFMW%wﬁ4é FLk A FIBE f2eh

kil

{F o

ik TR > we BT K Y WAL 2B
FH TR KPR ¥ Waena e Tl -4k 4 2 Y aShewharti?
A=0.15PEWMAE 41 B A E 50 A B8 PR Ef o & 2 B4e B 12 o B 13-

ShewhartE #i &

B 12 % = F# £ Shewhart ¢ 1 )

36



EWMAE #i & (A=0.15)

004
|

002

002

LCL
2
=
T
1 15 20 45 60 75 Q0 105
T tz | .
1 15 20 45 60 75 S0 105 1 3 15

Bl 13 % = BB EWMA 4 41 F

died kBT L A R SRS A B IRl w2 R A
Mok = [ﬂ‘iﬁF‘F“'E‘/?I | B4 ’ﬁi % &R § o B Shewhart ¢ 418 ¢ > &% = B
- 28 1 o BEAL R A A=015 EWMA & 4B ° > &% = B

7l
% 15 B F A —{’«)I*u? A SR Ko ora @ # 4 =0.15 S EWMA ¥ 4Bl v* Shewhart
F

P =X i 58 (8),0,) = (0.6,0.05) > Aok 1 ARET LR S R FORL 0 ¥ A
LB A ERHECST AP DRI SDAE > A o At
%P AR $(5,6,)=(06,005) FF FAE KD =015 T d 2w s 5 F Y

Fei @ % 1=0.15 FEWMA§ $1 B2 2] 4 oFrt Shewhart§ 41 B4+ o

54 #-3E

d 2 W Rt ¥ Ar A =0.15 PEWMA Shewhart-g 1] Bl e i) 4 i 5 971 B3R
i A * EWMAE #IBIE#H 0 A 2t X R WAETRE PR E L % =
T ey 158 FlPL A PR = r ) engg 15 B R R R RWICH A E# - 75
A 15> T3 gt = 5 AwmM < openfin o A pE g &4 Farhdk

AL IST o FHE S 0050 > WICER| £ IE4F > E @ * & £ 005 0

37



WIC % ta -7 %2
g e —g

] o 2

7 ﬁ;’ IIJ 7

1B I WIC & 5 WIC, » & o1 b 2 3%

FAK

i T en

% 5] (WIC, WIC,,WIC,) = (1,0.011567,0.0012984)
Fleng RAFEer AL E B

TSR] — o d PLRF R B2 WP > AT L e
e
=

TR HAEH TR

38



A% BHEAREY
6.1 B#
bl R SEAET R E TSI LR EIFRRY Ry R

FlE o FRPUAET R AR KA PRI RZEALT Lhok R Y - g
FIRRER > 6+ 5 NRUARL DG TG FRA L s A4 o AP
g AR R TR S BB R T A AT FHR ]

BERAL Y ARBAERARE L FEREALERATERRT] A ERY
AAFL R VREBH DTN PR AP RT S EARS o B
e dhs Bapo AL T FOR AR 1S o @ ¥ ShewhartF I8k £
AARE ey 2 IR (5,20,6,=0) A F K (5,=0,6,#0)% BFEEAZ Yk
#(6,#0,6,#20) = ik i% » BT L kA 58(0,,6,) FPARL 3 £ 1o ¥ i *
EWMA ¢ 4B & 70 = a8 % @A % 0 Rt 7 % > B0 & R S8k
(5,6,) M ARL ** Fit £ C2> %t £ C.3 2 3£ C4 ¢

FV IR LT 28(5,6,)FmE 0 BT ALY A CS ¥ R EP
EWMAE $1B > T %8 A E* REHAERE ot ®lde > &3 8 FIR 2 oo
FRFETRS S RT LT RIS L RE N A FIR RS Sk
Foto 1 AREF T AT RS S 8(5,0,) S EE E A RSB RS > 2a FHR
F g PEFIRRELS

&ﬁ*i@ﬁﬁﬂﬁiiﬁﬁﬁﬁﬁﬂﬁﬂ’ﬁﬁﬂ%ﬁﬁﬂﬂﬁﬁiﬁﬂ
B A Mu A A kg RAKS  APT e ¥ hRAETR R R
AEE - ARAERE D 5 AP RET - BATORAERERWIC, v B &7 AIC
feMAE #88 B chiR 8L > 55 3 o g€ (TA B > RATHAWICHF Hh X 7k &
SREEART o WICER v A= H v BR| > X & BRI RE e B )
AR o Tt At AR ARR WA 2 B A BB ORI ER > APPSR B R
AR A R RAAARR R AREREOWICER] REBRHA  EEF

~

\\?{r

39



24 ea L RS E AEF BB DT T LRI R

% o WAWICH A ZEH 2 > 7 PEI 0 R AREF R £ AR
oA E A

6.2 AKEH

RAARR AR 2 B A R DE b dam o 4 3t A g £ 454 Shewhart §
F1 B - EWMA # B4 B 313 o 49 #3¢ @ 4% Shewhart & 4B <0/ 31 - EWMA #

TR = F YA NG R A R SR 0k 48 4o % #-Lucass and Saccucci (1987)
# 1) Shewhart % & EWMA ¢ ] ®l(Shewhart-EWMA control chart)#% & & * 2 f&

AP AR ST Al £V N { Ed e 2 5 - S 6 o 24

BT MR H T MR K B A LR 2 B B TR
+] Bl % e e iE f?i\‘ B9

SEEESE SRR 2= = C U SR DR E S LR
FI B ARL, & A 4o o v

R AT A K T A e gt

40



342 g

[1] Akaike, H. (1974). “A New Look at the Statistical Model Identification.” IEEE
Transactions on Automatic Control, Vol. AC-19, No. 6, pp. 716-723.

[2] Akaike, H. (1978). “A Bayesian Analysis of the Minimum AIC Procedure.”
Annals of the Institute of Statistical Mathematics, Vol. 30, No. 1, pp. 9-14.

[3] Brook, D. and Evans, D. A. (1972). “An Approach to the Probability Distribution
of CUSUM Run Length.” Biometrika, Vol. 59, No. 3, pp. 539-549.

[4] Chan, L. K., Cheng, S. W., and Spiring, F. A. (1988). “A New Measure of Process
Capability: Cpm.” Journal of Quality Technology, Vol. 20, No. 3, pp. 162-175.

[5] Crowder, S. V. (1987a). “A Simple Method for Studying Run-Length
Distributions of Exponentially Weighted Moving Average Charts.” Technometrics,
Vol. 29, No. 4, pp. 401-407.

[6] Crowder, S. V. (1987b). “Average Run Length of Exponentially Weighted Moving
Average Control Charts.”>Journal of Quality Technology, Vol. 19, No. 3, pp.
161-164.

[7] Crowder, S. V. (1989). “Design of Exponentially Weighted Moving Average
Schemes.” Journal of Quality Technology, Vol. 21, No. 3, pp. 155-162.

[8] Duncan, A. J. (1986). Quality. Control and Industrial Statistics. Fifth Edition,
Irwin, Homewood.

[9] Hurvich, C. M. and Tsai, C.-L. (1989). “Regression and Time Series Model
Selection in Small Samples.” Biometrika, Vol. 76, No. 2, pp. 297-307.

[10] Juran, J. M. (1974). Juran’s Quality Control Handbook. McGraw-Hill, New York.

[11]Kane, V. E. (1986). “Process Capability Indices.” Journal of Quality Technology,
Vol. 18, No. 1, pp. 41-52.

[12] Knoth, S. (2009). http://cran.r-project.org/web/packages/spc/index.html

[13] Lucas, J. M. and Saccucci, M. S. (1987). “Exponentially Weighted Moving
Average Control Schemes: Properties and Enhancements.” Faculty Working
Series Paper 87-5, Drexel University, Dept. of Quantitative Methods.

[14] Lucas, J. M. and Saccucci, M. S. (1990). “Exponentially Weighted Moving
Average Control Schemes: Properties and Enhancements.” Technometrics, Vol. 32,
No. 1, pp. 1-12.

41



[15] Montgomery, D. C. (2009). Statistical Quality Control: A Modern Introduction.
Sixth Edition, John Wiley & Sons, New York.

[16] Pearn, W. L., Kotz, S., and Johnson, N.L. (1992). “Distribution and Inferential
Properties of Process Capability Indices.” Journal of Quality Technology, Vol. 24,
No. 4, pp. 216-231.

[17] Pearn, W. L., Hsu, Y.-C., and Wu, C.-W. (2006). “Tool Replacement for
Production with a Low Fraction of Defectives.” International Journal of
Production Research, Vol. 44, No. 12, pp. 2313-2326.

[18] Pearn, W. L. and Hsu, Y.-C. (2007). “Optimal Tool Replacement for Processes
with Low Fraction Defective.” European Journal of Operational Research, Vol.
180, No. 3, pp. 1116-1129.

[19] Pearn, W. L., Hsu, Y.-C., and Shiau, J.-J. H. (2007). “Tool Replacement Policy for
One-Sided Processes with Low Fraction Defective.” Journal of the Operational
Research Society, Vol. 58, No. 8, pp. 1075-1083.

[20] Quesenberry, C. P. (1988). “An-SPC Approach to Compensating a Tool Wear
Process.” Journal of Quality Technology, Vol. 20, No. 4, pp. 220-229.

[21] Roberts, S. W. (1959). “Control Chart Tests Based on Geometric Moving
Averages.” Technometrics, Vol. 1, No. 3, pp: 239-250.

[22] Schwartz, G. (1978). “Estimating the Dimension of a Model.” Annals of Statistics,
Vol. 6, No. 2, pp. 461-464.

[23] Steiner, S. H. and Wesolowsky, G. O. (1994). “Simultaneous Acceptance Control
Charts for Products with Multiple Correlated Characteristics.” International
Journal of Production Research, Vol. 32, No. 3, pp. 531-543.

[24] Wu, T. J. and Sepulveda, A. (1998). “The Weighted Average Information Criterion
for Order Selection in Time Series and Regression Models.” Statistics &
Probability Letters, Vol. 39, pp. 1-10.

[25] Wu, Z. (1998). “An Adaptive Acceptance Control Chart for Tool Wear.”
International Journal of Production Research, Vol. 36, No. 6, pp. 1571-1586.

42



i A

AL B HECEA & @ BAoiE £ oz

& gl

K B iw

1~6 -0.9952 -09747 -09383 -0.8864 -0.82 -0.7401
7~12 -0.6481 -0.5454  -0.4338 -0.315 -0.1911  -0.0641
13~18 0.0641 0.1911 0.315 0.4338 0.5454 0.6481
19~24 0.7401 0.82 0.8864 0.9383 0.9747 0.9952
L

KR BB

1~6 0.0123 0.0285 0.0443 0.0593 0.0733 0.0862
7~12 0.0976 0.1074 0.1155 0.1217 0.1258 0.1279
13~18 0.1279 0.1258 0.1217 0.1155 0.1074 0.0976
19~24 0.0862 0.0733 0.0593 0.0443 0.0285 0.0123

A.2 R package “spc”#% ;% xewma.crit & xewma.arl * ;% P

(a) xewma.crit (1,L0,mu0=0,zr=0,hs=0,sided="one"  limits="fix",r=40)

% T EWMA ¢ 4Bl 584 & ARL 2 % ] 0T 308y, ™ o 3H B iR
FAIR AL -

1: EWMA ¢ 4| Blch-T i S8 A o

* g

LO: ARL, °

mu0 - F F|p T gk -

zr : 3 EWMA ¢ 41 Bk prif i o

hs : P-i# 4= 4~ 18 (fast initial response)W, o

sided : ¥ if & i HEWMA ¢ 41 R -

limits * % 41 % *TEE AL

r: BER A B E-F T A 75" (Gauss-Legendre quadrature formulation) & 2
#ic o

g
¥ ARL, =370.3704 2. 7 » F £ & f0 1=0.15 g EWMA ¢ 4Bl 4108 Uik
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B Lot o @f%iﬁ%"#ﬁéf
xewma.crit(1=0.15,L.0=370.3704,sided="two")
¥ (% 2.800547 » T i ¢ EWMA # #1Blhd $1 R U ikdkc L -

(b) xewma.arl (I,c,mu,zr=0,hs=0,sided="one"  limits="fix",q=1,=40)
* ik T EWMA ¥ 4Bl $-8c(A, L) WAL 2808 0 h A% 3 42 7 3+ & EWMA
% 4B P ARL, & o

1: EWMA ¢ 4| Bleh-T i S8 h o

c: EWMA ¢ 4Rl g 4 % Uikl L -

mu ¢ /AT EEchim A E o

zr : i3 EWMA ¢ 41 Bk prif i o

hs : P-i# 4= 4~ 18 (fast initial response)W;

sided : ¥ if ¢ g HEWMA 7 1] B

limits * ¢ 17 "LALTF Fl 2o

q:regeleni % ogq=1 & 7 @A E&&;ﬁﬁ%ﬁ% @1 Ao WAR A q B F A B o
Pl
B o

#5]

BRAET ok 1 BH o $ LARL, =3703704 > F L& K4 2=0.15 Fif

m

&4 B E7-F BALMA 757 (Gauss-Legendre quadrature formulation)s&" 8

EWMA & 4| B0 ARL, 338 » % & ﬂig?] » 4 4
xewma.arl (1=0.15,c¢=2.800547,mu=1,sided="two")
¥ 795829 > W L p*EWMA ¢ 41 Bl<0ARL, > @ H ¢ ¢c=2.800547 ¥ d "} A.2(a)

Xewma.crit™ j# e & @ P {8 o
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0.95 370.4545 302.6106 190.7177 110.8519 64.8861 39.3373 13.2747 5.6833 1.9220
(0.3625) (0.3018) (0.1904) (0.1101) (0.0644) (0.0388) (0.0126)  (0.005)  (0.0013)
1.00 369.8680 308.2060 199.8010 119.5095 71.4626 43.8736 14.9684 6.3090 2.0012
(0.3563) (0.3075) (0.1993) (0.1193) (0.0709) (0.0434) (0.0144)  (0.0058) (0.0014)
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4 C3 TratdE- P AFRBT 5 NARL
A %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.05 370.7096 49.5259 29.6143 20.1462 16.1331 13.8050 7.6759 5.3454 4.1122
(0.3579) (0.0153) (0.0076) (0.0045) (0.0033) (0.0027) (0.0012)  (0.0007)  (0.0005)
0.10 370.5096 50.6931 29.2805 19.4190 15.3272 129897 7.0187 4.8254 3.6880
(0.3629) (0.0174) (0.0084) (0.0049) (0.0036) (0.0029) (0.0012)  (0.0007)  (0.0006)
0.15 369.7841 52.7188 29.8638 19.4386 15.1730 12.7574 6.7164 4.5615 3.4625
(0.3643) (0.019) (0.0091) (0.0052) (0.0038) (0.003) (0.0013)  (0.0008)  (0.0006)
0.20 370.2081 54.9142 30.7473 19.7172 152650 12.7477 6.5625 4.4048 3.3192
(0.3663) (0.0203) (0.0097) (0.0056) (0.004) (0.0032) (0.0013)  (0.0008)  (0.0006)
025 369.7039 57.1048 31.6795 20.1403 15.4832 12.8630 6.4849 4.3015 3.2208
(0.3668) (0.0216) (0.0103) (0.0059) (0.0042) (0.0034) (0.0014)  (0.0008)  (0.0006)
030 370.4346 59.1295 32.6925 20.6428 15.7676 13.0419 6.4566 4.2373 3.1500
(0.3572) (0.0228) (0.0108) (0.0062) (0.0044) (0.0035) (0.0014)  (0.0008)  (0.0006)
035 370.6514 61.2615 33.6790 21.1577 16.0957 13.2766 6.4588 4.1970 3.0986
(0.3578) (0.0239) (0.0113) (0.0064) (0.0046) (0.0037) (0.0015)  (0.0009)  (0.0006)
0.40 370.1302 63.2909 34.7441 21.7151 16.4709 13.5308 6.4951 4.1755 3.0630
(0.3619) (0.025) (0.0118) (0.0067) (0.0048) (0.0038) (0.0015)  (0.0009)  (0.0007)
0.45 370.2178 65.3433 35.7944 -22.3013 16.8706 13.8318 6.5526 4.1699 3.0384
(0.3648) (0.026) (0:0123) (0.007) (0.005) (0.004) (0.0016)  (0.0009)  (0.0007)
0.50 370.0724 67.3242 36.8559 —22.9156° 17.2850 14.1381 6.6229 4.1798 3.0246
(0.3651) (0.0271) 0.0128) (0.0072) (0.0052) (0.0041) (0.0016)  (0.0009)  (0.0007)
055 370.1042 69.3492 37.9499 < 23.5208 17.7207 = 14.4712 6.7147 4.2007 3.0164
(0.3667) (0.0282) (0.0133) (0.0075) (0.0054) (0.0042) (0.0017)  (0.0010)  (0.0007)
0.60 369.6375 71.4267 39.0508 “24.1713 18.1697 14.8214 6.8189 4.2303 3.0185
(0.3668) (0.0292) (0.0137) 0.0077) (0.0055) (0.0044) (0.0017)  (0.0010)  (0.0007)
0.65 370.2273  73.4979 40.1985 24.8483" 18.6622 15.1924 6.9289 4.2701 3.0267
(0.3674) (0.0304) (0.0142) (0.008) (0.0057) (0.0045) (0.0018)  (0.0010)  (0.0007)
0.70 370.5215 75.6112 41.3546 25.5602 19.1546 15.5797 7.0624 4.3176 3.0416
(0.3624) (0.0316) (0.0148) (0.0083) (0.0059) (0.0047) (0.0019)  (0.0011)  (0.0008)
075 370.4566 77.8239 42.5547 26.2696 19.6591 15.9866 7.2018 4.3758 3.0630
(0.3648) (0.0327) (0.0153) (0.0086) (0.0061) (0.0048) (0.0019)  (0.0011)  (0.0008)
0.80 370.7881 79.9424 43.8083 27.0295 20.2301 16.4176 7.3577 4.4437 3.0925
(0.3648) (0.0339) (0.0159) (0.0089) (0.0063) (0.005) (0.0020)  (0.0011)  (0.0008)
0.85 370.2439 82.3050 45.1146 27.8088 20.8101 16.8903 7.5241 4.5200 3.1280
(0.3650) (0.0352) (0.0164) (0.0092) (0.0065) (0.0051) (0.0020)  (0.0012)  (0.0008)
0.90 370.7956 84.5791 46.4525 28.6526 21.4260 17.3583 7.7099 4.6062 3.1696
(0.3635) (0.0365) 0.017) (0.0095) (0.0067) (0.0053) (0.0021)  (0.0012)  (0.0008)
0.95 370.1386 87.0164 47.8853 29.5255 22.0501 17.8899 7.9058 4.7013 3.2186
(0.3666) (0.0379) (0.0177) (0.0098) (0.007) (0.0055) (0.0022)  (0.0012)  (0.0009)
1.00 370.5020 89.6152 49.3349 30.4502 22.7497 18.4285 &.1171 4.8073 3.2784
(0.3660) (0.0394) (0.0183) (0.0102) (0.0072) (0.0057) (0.0022)  (0.0013)  (0.0009)
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Mt CA TrNH- TS RIEEAS T thi

%

T fe 3 EPARL

2=0.05
5, 2!
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 33.7298 22.7917 16.6405 13.7699 12.0165 7.0820 5.0524 3.9447
: (0.0125) (0.0067)  (0.0041)  (0.0031)  (0.0025)  (0.0011)  (0.0007)  (0.0005)
0.4 23.0492 17.5754 13.7429 11.7555 104712 6.5349 4.7800 3.7844
(0.0091) (0.0056)  (0.0036)  (0.0028)  (0.0023)  (0.0011)  (0.0007)  (0.0005)
0.6 16.5277 13.7880 11.4508 10.0877 9.1568 6.0398 4.5243 3.6282
(0.0064) (0.0044)  (0.0031)  (0.0025)  (0.0021)  (0.0010)  (0.0006)  (0.0005)
0.8 12.5324 11.0982 9.6620 8.7280 8.0518 5.5935 4.2853 3.4751
(0.0046) (0.0035)  (0.0026)  (0.0022)  (0.0019)  (0.0009)  (0.0006)  (0.0005)
1 9.9880 9.1882 8.2699 7.6242 7.1332  5.1913 4.0652 3.3295
(0.0034) (0.0028)  (0.0022)  (0.0019)  (0.0016)  (0.0009)  (0.0006) (0.0005)
15 6.5596 6.3123 5.9694 5.6974 5.4628 4.3582 3.5813 3.0363
(0.0018) (0.0016)  (0.0014)  (0.0013)  (0.0012)  (0.0007)  (0.0005) (0.0004)
) 4.9039 4.7968 4.6454 4.5097 43868 3.7274 3.1863 2.8097
(0.0012) (0.0011)  (0.0010) ~(0:0010) ~ (0.0009)  (0.0006)  (0.0005)  (0.0004)
3 3.3270 3.2968 3.2487 3.2044 3.1622 2.8953 2.6082 2.2752
(0.0007) (0.0006) “(0.0006)"  ~(0:0006)". (0:0006) (0.0005)  (0.0005) (0.0004)
(02 s PEEL o BT Riad 34T ] S ARL, -
A=0.1
5, %
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 34.5907 22.4034 15.8782 129557 11.1984 6.4243 4.5339 3.5172
: (0.0144) (0.0075)  (0.0045)  (0.0034)  (0.0027)  (0.0012)  (0.0007)  (0.0006)
0.4 23.0655 16.9279 12.9152 10.9040 9.6355 5.8827 42626 3.3525
’ (0.0106) (0.0063)  (0.0040)  (0.0030)  (0.0025) (0.0011)  (0.0007)  (0.0006)
0.6 15.9214 12.9408 10.5577 9.2081 8.3085 5.3896 4.0109 3.2023
: (0.0074) (0.0049)  (0.0034)  (0.0027)  (0.0022)  (0.0011)  (0.0007)  (0.0005)
0.8 11.6146 10.1546 8.7303 7.8434 7.2086 49517 3.7779 3.0639
(0.0051) (0.0038)  (0.0028)  (0.0023)  (0.0020)  (0.0010)  (0.0006)  (0.0005)
1 8.9797 8.2017 7.3441 6.7492 6.3064 45602 3.5642 2.9389
(0.0037) (0.0030) (0.0024) (0.0020) (0.0017) (0.0009) (0.0006)  (0.0005)
15 5.6368 5.4227 5.1345 4.8967 47011 3.7618 3.1044 2.6447
(0.0018) (0.0017)  (0.0015)  (0.0013)  (0.0012)  (0.0008)  (0.0005) (0.0005)
) 4.1227 4.0412 3.9145 3.8088 3.7105 3.1777 2.7370 2.3550
(0.0012) (0.0011)  (0.0010)  (0.0010)  (0.0009)  (0.0006)  (0.0005)  (0.0005)
3 2.7444 2.7220 2.6854 2.6503 2.6187 2.3993 2.1736  2.0231
(0.0007) (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0005) (0.0003) (0.0002)
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& C4 ()

A=0.15
5, 2!
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 36.4295 22.8910 15.8537 12.7693 10.9472 6.1207 4.2706 3.2910
: (0.0159) (0.0082)  (0.0049)  (0.0036)  (0.0029) (0.0012)  (0.0007)  (0.0006)
0.4 24.1972 17.1719  12.7933 10.6724 9.3557 5.5749 3.9989 3.1320
(0.0120) (0.0069)  (0.0043)  (0.0033)  (0.0027) (0.0012)  (0.0007)  (0.0006)
0.6 16.3338 12.9306 10.3386 8.9270 7.9994  5.0831 3.7497 2.9847
: (0.0084) (0.0055)  (0.0037)  (0.0029)  (0.0024)  (0.0011)  (0.0007)  (0.0005)
0.8 11.5994 9.9496 8.4351 7.5216 6.8712 4.6410 3.5176 2.8477
(0.0058) (0.0042)  (0.0031)  (0.0025)  (0.0021)  (0.0010)  (0.0007)  (0.0005)
1 8.7329 7.8917 6.9981 6.3983 5.9503 4.2491 3.3057 2.7160
(0.0041) (0.0032) (0.0025) (0.0021) (0.0018) (0.0010) (0.0006)  (0.0005)
15 5.2425 5.0322 47534 4.5294 43429 34628 2.8530 2.4083
(0.0019) (0.0017)  (0.0015)  (0.0014)  (0.0012)  (0.0008)  (0.0006) (0.0005)
) 3.7518 3.6746 3.5630 3.4636 3.3774 2.8936 2.4895 2.1638
(0.0012) (0.0011)  (0.0011) -~ (0:0010) » (0.0009)  (0.0006)  (0.0005) (0.0004)
3 2.4627 2.4440 2.4126 2.3842 2.3574 2.1846 2.0264 19154
(0.0006) (0.0006) - (0.0006)-  ~(0:0006). (0:0006) (0.0004)  (0.0003) (0.0003)
()2 (65 L - R BT 5 R ihds BT o B] ARL, -
A=02
5, %
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 38.5234 23.6698 16.1100 12.8309 10.9272 5.9597 4.1110 3.1485
: (0.0172) (0.0088)  (0.0052)  (0.0038)  (0.0031) (0.0013)  (0.0008)  (0.0006)
0.4 25.6998 17.7534 12.9538 10.6884 9.3023 5.4099 3.8397 2.9903
(0.0133) (0.0075)  (0.0047)  (0.0035)  (0.0028)  (0.0012)  (0.0007)  (0.0006)
0.6 17.1777 13.2457 10.3907 8.8800 7.8989 49114 3.5866 2.8423
: (0.0095) (0.0060)  (0.0040)  (0.0031)  (0.0025)  (0.0012)  (0.0007)  (0.0006)
0.8 11.9373 10.0474 8.3897 7.4091 6.7309 4.4627 3.3557 2.7026
(0.0065) (0.0046)  (0.0033)  (0.0027)  (0.0022)  (0.0011)  (0.0007)  (0.0005)
1 8.7955 7.8486 6.8806 6.2479 5.7822 4.0690 3.1437 2.5697
(0.0045) (0.0035)  (0.0027)  (0.0022)  (0.0019)  (0.0010)  (0.0006)  (0.0005)
15 5.0533 4.8407 4.5558 43246 4.1436 3.2786 2.6918 2.2732
(0.0021) (0.0019)  (0.0016)  (0.0014)  (0.0013)  (0.0008)  (0.0006) (0.0004)
) 3.5389 3.4656 3.3562 3.2613 3.1778  2.7182 2.3404 2.0624
(0.0012) (0.0012)  (0.0011)  (0.0010)  (0.0010)  (0.0006)  (0.0005)  (0.0004)
3 2.2955 2.2806 2.2530 2.2287 2.2042  2.0552 1.9134 1.7822
(0.0006) (0.0006)  (0.0006)  (0.0006)  (0.0005)  (0.0004)  (0.0003) (0.0004)
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& C4 ()

A=0.25
5, 2!
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 40.6316 24.5931 16.4965 13.0281 11.0295 5.8793 4.0101 3.0502
(0.0185) (0.0094)  (0.0055)  (0.0040)  (0.0032) (0.0013)  (0.0008)  (0.0006)
0.4 27.3952 18.4962 13.2716 10.8316 9.3557 5.3189 3.7334 2.8911
(0.0145) (0.0081)  (0.0050)  (0.0037)  (0.003)  (0.0013)  (0.0008) (0.0006)
0.6 18.2623 13.7668 10.5845 8.9528 79175 4.8128 3.4791 2.7419
(0.0105) (0.0066)  (0.0043)  (0.0033)  (0.0027) (0.0012)  (0.0007)  (0.0006)
0.8 12.5117 10.3351 8.4866 7.4253 6.7091 4.3571 3.2462 2.6007
(0.0073) (0.0051)  (0.0036)  (0.0028)  (0.0024)  (0.0011)  (0.0007)  (0.0006)
1 9.0381 7.9567 6.8908 6.2117 57210 39563 3.0314 2.4676
(0.0051) (0.0039) (0.0029) (0.0024) (0.0021) (0.0010) (0.0007)  (0.0005)
15 4.9863 4.7562 4.4538 42177 4.0258 3.1574 2.5816 2.1852
(0.0022) (0.0020)  (0.0017)  (0.0015)  (0.0014)  (0.0008)  (0.0006) (0.0004)
) 3.4080 3.3350 3.2270 3.1297 3.0491 2.5992 2.2392 1.9830
(0.0013) (0.0012)  (0.0011) =~ (0.0010) . (0.0010)  (0.0007)  (0.0005)  (0.0004)
3 2.1775 2.1622 2:.1361 2.1134 2.0904 1.9487 1.8047 1.6503
(0.0006) (0.0006) = (0.0006)-  ~(0:0006). (0:0006) (0.0004)  (0.0004) (0.0005)
()2 (65 L - R BT 5 R ihds BT o B] ARL, -
A=0.3
5, %
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 42.7726 25.5661 16.9629 13.3052 11.1873 5.8431 3.9403 2.9787
: (0.0196) (0.0099)  (0.0058)  (0.0042)  (0.0034)  (0.0014)  (0.0008)  (0.0006)
0.4 29.1739 19.3394 13.6731 11.0575 94939 52805 3.6647 2.8180
(0.0157) (0.0086)  (0.0053)  (0.0039)  (0.0032) (0.0013)  (0.0008) (0.0006)
0.6 19.4865 14.3686 10.8943 9.1205 8.0153 4.7644 34079 2.6677
(0.0116) (0.0071)  (0.0046)  (0.0035)  (0.0029)  (0.0013)  (0.0008)  (0.0006)
0.8 13.2682 10.7337 8.6808 7.5375 6.7595 42987 3.1701 2.5261
(0.0081) (0.0055)  (0.0038)  (0.0030)  (0.0025) (0.0012)  (0.0007) (0.0006)
1 9.4079 8.1821 6.9941 6.2547 5.7316 3.8927 2.9554 2.3943
(0.0056) (0.0042)  (0.0031)  (0.0026)  (0.0022)  (0.0011)  (0.0007) (0.0005)
15 4.9989 4.7369 4.4163 4.1664 3.9638 3.0776  2.5033 2.1174
(0.0024) (0.0021)  (0.0018)  (0.0016)  (0.0014)  (0.0009)  (0.0006)  (0.0004)
) 3.3326 3.2568 3.1425 3.0497 2.9621 2.5145 2.1640 1.9141
(0.0013) (0.0013)  (0.0012)  (0.0011)  (0.0010)  (0.0007)  (0.0005) (0.0004)
3 2.0805 2.0666 2.0407 2.0192 1.9960 1.8556 1.7051 1.5396
(0.0006) (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0005)  (0.0004) (0.0005)
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& C4 ()

A=0.35
5, 2!
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 44 .8579 26.5684 17.4831 13.6161 11.4073 5.8465 3.8978 2.9273
(0.0206) (0.0104)  (0.0061)  (0.0044)  (0.0035) (0.0014)  (0.0008)  (0.0006)
0.4 30.9888 20.2276 14.1302 11.3492 9.6908 5.2733 3.6181 2.7652
(0.0168) (0.0092)  (0.0056)  (0.0041)  (0.0033) (0.0014)  (0.0008)  (0.0006)
0.6 20.8344 15.0954 11.2655 9.3628 8.1603 4.7471 3.3583 2.6130
(0.0126) (0.0076)  (0.0049)  (0.0037)  (0.0030)  (0.0013)  (0.0008)  (0.0006)
0.8 14.1258 11.2386 8.9562 7.6919 6.8614 4.2735 3.1186 2.4707
(0.0089) (0.0060)  (0.0041)  (0.0032)  (0.0027) (0.0012)  (0.0007)  (0.0006)
1 9.9190 8.4881 7.1668 6.3537 5.7870 3.8545 29012 2.3382
(0.0062) (0.0046) (0.0034) (0.0027) (0.0023) (0.0011) (0.0007)  (0.0006)
15 5.0623 4.7881 4.4253 41581 3.9482 3.0237 2.4425 2.0628
(0.0026) (0.0023)  (0.0019) (0.0017)  (0.0015)  (0.0009)  (0.0006)  (0.0004)
) 3.2940 3.2089 3.0938 2.9949 29067 2.4510 2.1006 1.8498
(0.0014) (0.0013)  (0.0012) -~ (0.0011)y . (0.0011)  (0.0007)  (0.0005) (0.0005)
3 2.0024 1.9867 1.9620 1.9393 1.9169 1.7750 1.6206 1.4521
(0.0007) (0.0007) (0.0006) (0:0006) (0:0006) (0.0005) (0.0005)  (0.0005)
()2 (65 L - R BT 5 R ihds BT o B] ARL, -
A=0.4
5, %
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 46.9571 27.6245 18.0264 139843 11.6630 5.8760 3.8745 2.8894
(0.0217) (0.0109) (0.0064) (0.0046) (0.0037) (0.0015) (0.0009)  (0.0006)
0.4 32.8756 21.1985 14.6297 11.6712 99152 5.2950 3.5920 2.7258
(0.0178) (0.0097)  (0.0058)  (0.0043)  (0.0035) (0.0014)  (0.0008) (0.0006)
0.6 22.3094 15.8592 11.6847 9.6263 8.3559 47582 33273 2.5728
(0.0136) (0.0081)  (0.0052)  (0.0039)  (0.0032) (0.0014)  (0.0008) (0.0006)
0.8 15.1328 11.8142 9.2739 7.9091 7.0066 42749 3.0843 2.4289
(0.0098) (0.0065)  (0.0044)  (0.0034)  (0.0028)  (0.0013)  (0.0008)  (0.0006)
1 10.5209 8.8682 7.3924 6.5052 5.8853 3.8453 2.8636 2.2968
(0.0069) (0.005) (0.0036)  (0.0029)  (0.0025)  (0.0012)  (0.0007) (0.0006)
15 5.1960 48741 4.4779 4.1882 39590 29914 2.3982 2.0156
(0.0029) (0.0025) (0.0021)  (0.0018)  (0.0016)  (0.0009) (0.0006) (0.0004)
) 3.2852 3.1957 3.0708 2.9633 2.8730 24032 2.0479 1.7931
(0.0015) (0.0014)  (0.0013)  (0.0012)  (0.0011)  (0.0007)  (0.0005)  (0.0005)
3 1.9361 1.9211 1.8962 1.8719 1.8505 1.7069 1.5492  1.3820
(0.0007) (0.0007)  (0.0007)  (0.0006)  (0.0006)  (0.0005)  (0.0005) (0.0005)
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A=0.45
5, 2!
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 49.0466 28.6702 18.5883 14.3639 11.9429 59266 3.8669 2.8630
(0.0227) (0.0114)  (0.0066)  (0.0048)  (0.0038)  (0.0016)  (0.0009)  (0.0007)
0.4 34,7825 22.1778 15.1716 12.0389 10.1797 5.3372 35793 2.6978
(0.0188) (0.0101)  (0.0061)  (0.0045)  (0.0036) (0.0015)  (0.0009)  (0.0006)
0.6 23.8643 16.7023 12.1538 9.9422 8.5901 4.7942 3.3140 2.5432
(0.0146) (0.0086)  (0.0054)  (0.0041)  (0.0033) (0.0014)  (0.0008)  (0.0006)
0.8 16.2044 12.4587 9.6404 8.1627 7.2008 4.2961 3.0664 2.3979
(0.0107) (0.0070)  (0.0047)  (0.0036)  (0.003)  (0.0013)  (0.0008) (0.0006)
1 11.2379 9.3215 7.6672 6.6956 6.0310 3.8536 2.8392 2.2637
(0.0076) (0.0054)  (0.0039)  (0.0031)  (0.0026) (0.0012)  (0.0007)  (0.0006)
15 5.3702 5.0045 4.5607 4.2450 3.9947 29745 23652 1.9767
(0.0032) (0.0027)  (0.0022)  (0.0019)  (0.0017) (0.0010)  (0.0006)  (0.0005)
) 3.2996 3.2046 3.0668 2.9522 2.8566 2.3661 2.0053 1.7425
(0.0016) (0.0015)  (0.0014) -~ (0.0013) . (0.0012)  (0.0008)  (0.0005)  (0.0005)
3 1.8835 1.8673 1.8412 1.8175 1.7960 1.6497 1.4930 1.3293
(0.0007) (0.0007) (0.0007) (0:0007) (0:0007) (0.0005) (0.0005)  (0.0005)
()2 (65 L - R BT 5 R ihds BT o B] ARL, -
A=0.5
5, %
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 51.1180 29.7226 19.1972 14.7739 12.2548 5.9949 3.8732 2.8481
) (0.0237) (0.0118) (0.0069) (0.0050) (0.0040) (0.0016) (0.0009)  (0.0007)
0.4 36.8016 23.1677 15.7466 124211 10.4684 5.3955 3.5827 2.6798
(0.0199) (0.0106)  (0.0064)  (0.0047)  (0.0038)  (0.0015)  (0.0009)  (0.0007)
0.6 25.4925 17.5749 12.6506 10.2913 8.8368 4.8406 3.3109 2.5213
: (0.0156) (0.0091)  (0.0057)  (0.0043)  (0.0035) (0.0015)  (0.0009)  (0.0006)
0.8 17.4022 13.1627 10.0673 8.4416 7.4040 4.3378 3.0590 2.3739
(0.0116) (0.0074)  (0.0049)  (0.0038)  (0.0031) (0.0014)  (0.0008)  (0.0006)
1 12.0499 9.8503 7.9833 6.9155 6.1923 3.8803 2.8286 2.2375
(0.0083) (0.0059)  (0.0041)  (0.0033)  (0.0028)  (0.0013)  (0.0008) (0.0006)
15 5.6013 5.1724 4.6792 43298 4.0588 29719 2.3397 1.9433
(0.0035) (0.0030)  (0.0024) (0.0021)  (0.0018)  (0.0010)  (0.0007)  (0.0005)
) 3.3417 3.2333 3.0853 2.9595 2.8541 2.3428 1.9688 1.7003
(0.0018) (0.0016)  (0.0015)  (0.0013)  (0.0012)  (0.0008)  (0.0006)  (0.0005)
3 1.8419 1.8253 1.7982 1.7731 1.7512 1.6020 1.4461 1.2882
(0.0007) (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0005)  (0.0005) (0.0005)
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& C4 ()

2=0.55
5, 2!
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 53.2294 30.8293 19.8211 15.2139 12.5729 6.0792 3.8900 2.8388
(0.0247) (0.0123)  (0.0071)  (0.0052)  (0.0041)  (0.0017)  (0.0009)  (0.0007)
0.4 38.7404 24.2203 16.3348 12.8317 10.7790 54750 3.5950 2.6683
(0.0209) (0.0111)  (0.0067)  (0.0049)  (0.0039)  (0.0016)  (0.0009)  (0.0007)
0.6 27.1570 18.5204 13.2000 10.6656 9.1268 49139 3.3209 2.5082
(0.0166) (0.0096) (0.006) (0.0045)  (0.0036)  (0.0015)  (0.0009) (0.0007)
0.8 18.6811 13.9305 10.5274 8.7736 7.6576 4.3936 3.0615 2.3586
(0.0125) (0.0079)  (0.0052)  (0.0040)  (0.0033)  (0.0014)  (0.0008)  (0.0006)
1 12.9469 10.4255 8.3516 7.1789 6.3938 3.9224 2.8254 2.2186
(0.0091) (0.0063)  (0.0044)  (0.0035)  (0.0029) (0.0013)  (0.0008)  (0.0006)
15 5.8866 5.3935 4.8349 4.4444 41500 29799 2.3243 1.9159
(0.0039) (0.0032)  (0.0026)  (0.0022)  (0.0019)  (0.0011)  (0.0007)  (0.0005)
) 3.4012 3.2803 3.1192 2.9844 2.8729  2.3276 1.9411 1.6648
(0.0019) (0.0018)  (0.0016) -~ (0.0014) . (0.0013)  (0.0008)  (0.0006) (0.0005)
3 1.8083 1.7924 1.7637 1.7377 1.7153 1.5639 1.4071 1.2558
(0.0008) (0.0008) (0.0007) (0:0007) (0:0007) (0.0005) (0.0005)  (0.0004)
()2 (65 L - R BT 5 R ihds BT o B] ARL, -
A=0.6
5, %
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 55.3500 31.9290 20.4910 15.6677 129261 6.1779 3.9181 2.8371
: (0.0258) (0.0128)  (0.0074)  (0.0053)  (0.0042) (0.0017)  (0.0010) (0.0007)
0.4 40.7557 25.3214 16.9649 13.2763 11.1142 5.5724 3.6202 2.6650
: (0.0219) (0.0116)  (0.0069)  (0.0051)  (0.0041) (0.0017)  (0.0010) (0.0007)
0.6 28.9212 19.5077 13.7829 11.0718 9.4350 4.9964 3.3373 2.5007
: (0.0177) (0.0101)  (0.0063)  (0.0047)  (0.0038) (0.0016)  (0.0009)  (0.0007)
0.8 20.0892 14.7622 11.0195 9.1259 7.9205 44642 3.0747 2.3489
(0.0135) (0.0084)  (0.0055)  (0.0042)  (0.0035) (0.0015)  (0.0009) (0.0007)
1 13.9179 11.0576 8.7606 7.4773 6.6184 39821 2.8311 2.2059
(0.0099) (0.0068)  (0.0047)  (0.0037)  (0.0031)  (0.0014)  (0.0008)  (0.0006)
15 6.2318 5.6579 5.0268 4.5869 42577 3.0034 23168 1.8930
(0.0043) (0.0035)  (0.0028)  (0.0024)  (0.0021)  (0.0011)  (0.0007)  (0.0005)
) 3.4942 3.3614 3.1745 3.0298 2.9067 2.3226 1.9176 1.6347
(0.0021) (0.0019)  (0.0017)  (0.0015)  (0.0014)  (0.0009)  (0.0006) (0.0005)
3 1.7860 1.7675 1.7396 1.7136 1.6891 1.5331 1.3771 1.2303
(0.0008) (0.0008)  (0.0008)  (0.0007)  (0.0007)  (0.0005)  (0.0005) (0.0004)
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& C4 ()

A=0.65
5, 2!
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 57.4666 33.0783 21.1426 16.1491 13.2954 6.2933 39534 2.8442
(0.0268) (0.0132)  (0.0076)  (0.0055)  (0.0044) (0.0018)  (0.0010) (0.0007)
0.4 42.8565 26.4320 17.6345 13.7349 11.4779 5.6774 3.6527 2.6684
(0.0230) (0.0121)  (0.0072)  (0.0053)  (0.0042) (0.0017)  (0.0010) (0.0007)
0.6 30.7837 20.5460 14.3856 11.5073 9.7719 5.0893 3.3679 2.5025
(0.0187) (0.0106)  (0.0066)  (0.0049)  (0.0039) (0.0017)  (0.0010) (0.0007)
0.8 21.5864 15.6352 11.5697 9.5159 8.2242 45513 3.0956 2.3447
(0.0145) (0.0089)  (0.0058)  (0.0044)  (0.0036) (0.0016)  (0.0009)  (0.0007)
1 15.0669 11.7714 9.2040 7.8001 6.8770 4.0541 2.8476 2.1998
(0.0108) (0.0073)  (0.0050)  (0.0039)  (0.0032)  (0.0015)  (0.0009) (0.0007)
15 6.6359 5.9632 5.2430 4.7524 4.3941 3.0388 2.3146 1.8773
(0.0047) (0.0038)  (0.0030)  (0.0025)  (0.0022) (0.0012)  (0.0007)  (0.0005)
) 3.6220 3.4641 3.2524 3.0900 29562 2.3271 1.9026 1.6098
(0.0023) (0.0021)  (0.0018) -~ (0.0016) . (0.0015)  (0.0009)  (0.0006)  (0.0006)
3 1.7722 1.7509 1.7234 1.6958 1.6681 1.5108 1.3536 1.2109
(0.0008) (0.0008) - (0.0008)"  ~(0:0008). (0:0007) (0.0006)  (0.0005) (0.0004)
()2 (65 L - R BT 5 R ihds BT o B] ARL, -
A=0.7
5, %
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 59.6720 34.2745 21.8485 16.6430 13.6942 6.4189 3.9989 2.8570
(0.0279) (0.0138) (0.0079) (0.0057) (0.0045) (0.0018) (0.0010)  (0.0007)
0.4 45.0813 27.5894 18.2989 142246 11.8517 5.7985 3.6949 2.6786
(0.0241) (0.0126)  (0.0075)  (0.0054)  (0.0044)  (0.0018) (0.0010) (0.0007)
0.6 32.7364 21.6235 15.0292 11.9716 10.1308 5.2087 3.4046 2.5090
: (0.0198) (0.0111)  (0.0069)  (0.0051)  (0.0041)  (0.0017)  (0.0010)  (0.0007)
0.8 23.2015 16.5734 12.1426 9.9312 8.5450 4.6500 3.1297 2.3487
(0.0155) (0.0095)  (0.0061)  (0.0046)  (0.0038)  (0.0016)  (0.0009)  (0.0007)
1 16.2553 12.5526 9.6981 8.1582 7.1604 4.1408 2.8740 2.1984
(0.0117) (0.0078)  (0.0053)  (0.0041)  (0.0034) (0.0015)  (0.0009) (0.0007)
15 7.1086 6.3305 5.5048 4 9588 45542 3.0876 2.3202 1.8656
(0.0053) (0.0042)  (0.0033)  (0.0027)  (0.0024)  (0.0012)  (0.0008)  (0.0006)
) 3.7729 3.5873 3.3548 3.1660 3.0150 2.3418 1.8952 1.5912
(0.0025) (0.0023)  (0.0020)  (0.0018)  (0.0016) (0.0010)  (0.0007)  (0.0006)
3 1.7651 1.7468 1.7148 1.6849 1.6581 1.4925 1.3341 1.1958
(0.0009) (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0006)  (0.0004)  (0.0004)
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& C4 ()

2=0.75
5, 2!
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 61.9242 35.5142 22.5676 17.1618 14.0962 6.5594 4.0570 2.8762
(0.0209) (0.0143)  (0.0082)  (0.0059)  (0.0047) (0.0019)  (0.0011)  (0.0008)
0.4 472116 28.8175 19.0193 14.7473 12.2584 59308 3.7483 2.6947
(0.0251) (0.0131)  (0.0077)  (0.0056)  (0.0045) (0.0018)  (0.0011)  (0.0008)
0.6 34,7204 22.7396 15.7119 12.4585 10.5098 5.3351 3.4524 2.5230
(0.0209) (0.0116)  (0.0071)  (0.0053)  (0.0043)  (0.0018)  (0.0010) (0.0007)
0.8 24.8660 17.5933 12.7733 10.3800 8.9082 4.7657 3.1692 2.3587
(0.0166) (0.0100)  (0.0064)  (0.0049)  (0.0039) (0.0017)  (0.0010) (0.0007)
1 17.5873 13.3947 10.2363 8.5606 7.4755 4.2416 29067 2.2032
(0.0127) (0.0083)  (0.0056)  (0.0043)  (0.0036) (0.0016)  (0.0009)  (0.0007)
15 7.6712 6.7534 5.8051 5.1962 47477 3.1488  2.3368 1.8591
(0.0058) (0.0046)  (0.0035)  (0.0029)  (0.0025)  (0.0013)  (0.0008)  (0.0006)
) 3.9634 3.7507 3.4796 3.2780 3.1034 23656 1.8917 1.5771
(0.0028) (0.0025)  (0.0021) -~ (0.0019) . (0.0017) (0.0010)  (0.0007)  (0.0006)
3 1.7701 1.7489 1.7138 1.6844 1.6545 1.4816 1.3205 1.1841
(0.0009) (0.0009) ~(0.0008)  -(0:0008). (0.0008)  (0.0006)  (0.0004) (0.0004)
()2 (65 L - R BT 5 R ihds BT o B] ARL, -
A=0.8
5, %
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 64.2191 36.7563 23.3337 17.7159 14.5353 6.7143 4.1206 2.9010
(0.0302) (0.0148) (0.0085) (0.0061) (0.0048) (0.0019) (0.0011)  (0.0008)
0.4 49.5230 30.0569 19.7764 15.2939 12.6802 6.0843 3.8087 2.7187
(0.0263) (0.0136)  (0.0080)  (0.0058)  (0.0047) (0.0019)  (0.0011)  (0.0008)
0.6 36.8513 23.9474 16.4459 12.9845 109165 5.4757 3.5088 2.5435
(0.0220) (0.0122)  (0.0075)  (0.0055)  (0.0044) (0.0018)  (0.0011)  (0.0008)
0.8 26.7275 18.6488 13.4257 10.8691 9.2956 4.8995 32217 2.3753
(0.0177) (0.0106)  (0.0067)  (0.0051)  (0.0041) (0.0018) (0.0010) (0.0007)
1 19.0642 14.3246 10.8308 8.9930 7.8272 43648 2.9502 2.2139
(0.0137) (0.0089)  (0.0059)  (0.0046)  (0.0038) (0.0017)  (0.0010) (0.0007)
15 8.3213 7.2349 6.1569 5.4643 49647 3.2254 23591 1.8585
(0.0065) (0.0050)  (0.0038)  (0.0031)  (0.0027) (0.0014)  (0.0009)  (0.0006)
) 4.1975 3.9505 3.6388 3.3974 3.2106  2.3995 1.8978 1.5691
(0.0031) (0.0027)  (0.0023)  (0.0020)  (0.0018)  (0.0011)  (0.0007)  (0.0006)
3 1.7852 1.7596 1.7210 1.6861 1.6571 1.4750 1.3110 1.1747
(0.0010) (0.0009)  (0.0009)  (0.0009)  (0.0008)  (0.0006)  (0.0004) (0.0004)
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& C4 ()

A=0.85
5, 2!
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 66.6135 38.0839 24.1115 18.3037 149825 6.8803 4.1985 2.9364
(0.0313) (0.0153)  (0.0088)  (0.0063)  (0.0050)  (0.0020)  (0.0011)  (0.0008)
0.4 51.8806 31.3745 20.5616 15.8509 13.1258 6.2451 3.8803 2.7477
(0.0275) (0.0142)  (0.0083)  (0.0061)  (0.0048)  (0.0020)  (0.0011)  (0.0008)
0.6 39.1022 25.2094 17.2041 13.5426 11.3533 5.6307 3.5756 2.5691
(0.0232) (0.0128)  (0.0078)  (0.0057)  (0.0046)  (0.0019)  (0.0011)  (0.0008)
0.8 28.6935 19.8323 14.1512 11.3828 9.6984 5.0435 3.2827 2.3950
(0.0189) (0.0112)  (0.0071)  (0.0053)  (0.0043)  (0.0018)  (0.0011)  (0.0008)
1 20.6669 15.3163 11.4699 9.4680 8.1987  4.4951 3.0049 2.2313
(0.0148) (0.0094)  (0.0063)  (0.0048)  (0.0040) (0.0017)  (0.0010)  (0.0007)
15 9.0833 7.7989 6.5500 5.7769 5.2274 33174 2.3906 1.8642
(0.0072) (0.0055)  (0.0041)  (0.0034)  (0.0029) (0.0014)  (0.0009)  (0.0006)
) 4.4941 4.1914 3.8286 3.5527 3.3417 2.4475 1.9091 1.5647
(0.0034) (0.0030)  (0.0025) -~ (0.0022) . (0.0020)  (0.0011)  (0.0007)  (0.0006)
3 1.8099 1.7806 1.7406 1.7021 1.6693  1.4743 1.3045 1.1681
(0.0010) (0.0010) - (0.0009)- = -(0:0009).. (0:0009) (0.0006)  (0.0004) (0.0004)
()2 (65 L - R BT 5 R ihds BT o B] ARL, -
A=0.9
5, %
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 69.1159 394688 25.0039 18.8984 15.4715 7.0540 4.2816 2.9761
(0.0326) (0.0159) (0.0091) (0.0065) (0.0052) (0.0021) (0.0012)  (0.0008)
0.4 54.3611 32.7505 21.3935 16.4651 13.6151 6.4212 3.9632 2.7875
(0.0287) (0.0147)  (0.0086)  (0.0063)  (0.0050)  (0.0020)  (0.0012)  (0.0008)
0.6 41.3879 26.5199 18.0107 14.1410 11.8234 5.7997 3.6502 2.6021
(0.0245) (0.0134)  (0.0081)  (0.0059)  (0.0048)  (0.0020)  (0.0011)  (0.0008)
0.8 30.7626 21.0297 14.8948 11.9516 10.1594 5.2081 3.3538 2.4261
(0.0201) (0.0118)  (0.0074)  (0.0055)  (0.0045)  (0.0019)  (0.0011)  (0.0008)
1 22.4004 16.3988 12.1655 9.9875 8.6078 4.6472 3.0679 2.2569
(0.0160) (0.0101)  (0.0066)  (0.0051)  (0.0041) (0.0018)  (0.0011)  (0.0008)
15 9.9554 8.4356 7.0064 6.1203 5.5069 34266 2.4343 1.8768
(0.0080) (0.0060)  (0.0045)  (0.0036)  (0.0031)  (0.0015)  (0.0009) (0.0006)
) 4.8417 44868 4.0514 3.7447 3.4999  2.5091 1.9284 1.5644
(0.0039) (0.0033)  (0.0028)  (0.0024)  (0.0021)  (0.0012)  (0.0008)  (0.0006)
3 1.8463 1.8153 1.7671 1.7263 1.6901 1.4780 1.3008 1.1646
(0.0011) (0.0011)  (0.0010)  (0.0010)  (0.0009)  (0.0006)  (0.0005)  (0.0004)
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A=0.95
5, 2!
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 71.6586 40.9425 25.8455 19.5611 159779 7.2539 43761 3.0255
(0.0339) (0.0165)  (0.0094)  (0.0068)  (0.0053) (0.0021)  (0.0012)  (0.0009)
0.4 56.8921 34.1635 22.2609 17.0981 14.1279 6.6114 4.0551 2.8331
(0.0300) (0.0154)  (0.0090)  (0.0065)  (0.0052) (0.0021)  (0.0012)  (0.0008)
0.6 43.8636 27.9141 18.8601 14.7568 12.3346 5.9937 3.7391 2.6447
(0.0258) (0.0140)  (0.0084)  (0.0062)  (0.0050)  (0.0020)  (0.0012)  (0.0008)
0.8 32.9377 22.3505 15.7233 12.5654 10.6313 5.3877 3.4358 2.4656
(0.0214) (0.0124)  (0.0077)  (0.0058)  (0.0047)  (0.0020)  (0.0011)  (0.0008)
1 24.2587 17.5932 12.9116 10.5436 9.0575 4.8146 3.1448 2.2894
(0.0172) (0.0107)  (0.0070)  (0.0053)  (0.0044)  (0.0019)  (0.0011)  (0.0008)
15 10.9681 9.1714 7.5208 6.5316 5.8387 3.5557 2.4846 1.8944
(0.0088) (0.0066)  (0.0048)  (0.0039)  (0.0033) (0.0016)  (0.0010)  (0.0007)
) 5.2765 4.8345 43323 3.9708 3.6965 2.5867 1.9585 1.5713
(0.0043) (0.0037)  (0.0030) -~ (0.0026) » (0.0023)  (0.0013)  (0.0008)  (0.0006)
3 1.8960 1.8639 1.8077 1.7607 1.7201 1.4920 1.3027 1.1622
(0.0012) (0.0012) . (0.00tD)- = -(0:0010). (0:0010) (0.0007)  (0.0005) (0.0004)
()2 (65 L - R BT 5 R ihds BT o B] ARL, -
A=1
5, %
0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0.2 74.2474 42 .4515 26.7946 1 20.2344 16.5179 7.4644 44812 3.0812
) (0.0353) (0.0172) (0.0098) (0.007) (0.0055) (0.0022) (0.0012)  (0.0009)
0.4 59.6229 35.6819 23.1993 17.7949 14.6693 6.8253 4.1605 2.8878
(0.0313) (0.0160)  (0.0093)  (0.0067)  (0.0054) (0.0022)  (0.0012)  (0.0009)
0.6 46.4627 29.4037 19.7664 154328 12.8715 6.1949 3.8412 2.6960
(0.0271) (0.0146)  (0.0088)  (0.0064)  (0.0051)  (0.0021)  (0.0012)  (0.0009)
0.8 35.3426 23.7389 16.5954 13.2086 11.1470 5.5890 3.5293 2.5105
(0.0228) (0.0131)  (0.0081)  (0.0060)  (0.0049)  (0.0021)  (0.0012)  (0.0008)
1 26.3887 18.8404 13.7297 11.1527 9.5513 5.0074 3.2333 2.3305
(0.0185) (0.0114)  (0.0074)  (0.0056)  (0.0046)  (0.0020)  (0.0012)  (0.0008)
15 12.1085 10.0085 8.1049 6.9837 6.2130 3.6999 2.5503 1.9188
(0.0098) (0.0072)  (0.0052)  (0.0042)  (0.0035) (0.0017) (0.0010) (0.0007)
) 5.7919 5.2605 4.6621 42408 3.9224  2.6790 1.9942 1.5815
(0.0049) (0.0041)  (0.0033)  (0.0029)  (0.0025) (0.0014)  (0.0009)  (0.0006)
3 1.9704 1.9285 1.8646 1.8140 1.7636 1.5077 1.3072 1.1624
(0.0014) (0.0013)  (0.0012)  (0.0011)  (0.0011)  (0.0007)  (0.0005) (0.0004)
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4 C.5

EWMA ¢ 4Bl &= faim# T » EP i 51 #ri# 3| HARL

5 0
1 0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
49.5259 29.2805 19.4190 15.1730 12.7477 6.4566 4.1699 3.0164
0 (0.0153)  (0.0084)  (0.0049) (0.0038)  (0.0032)  (0.0014)  (0.0009) (0.0007)
<0.05> <0.1> <0.1> <0.15> <0.2> <0.3> <0.45> <0.55>
100.4600 33.7298 22.4034 15.8537 12.7693 10.9272 5.8431 3.8669 2.8371
0.2 | (0.0849)  (0.0125) (0.0075) (0.0049) (0.0036) (0.0031) (0.0014) (0.0009) (0.0007)
<0.05>  <0.05>  <0.1>  <0.15>  <0.15> = <02>  <03> <045> <0.6>
36.4979 23.0492 16.9279 12.7933 10.6724 9.3023 5.2733 3.5793 2.6650
0.4 | (0.0237)  (0.0091) (0.0063) (0.0043) (0.0033) (0.0028) (0.0014) (0.0009) (0.0007)
<0.05>  <0.05>  <0.1>  <0.15>  <0.15> = <02> <035> <045> <0.6>
20.5594 159214 129306 10.3386 &8.8800 7.8989 4.7471 3.3109 2.5007
0.6 | (0.0106)  (0.0074) (0.0055) (0.0037) (0.0031) (0.0025) (0.0013) (0.0009) (0.0007)
<0.05> <0.1>  <0.15>  <0.15>  <02> = <02> <035 <0.5> <0.6>
13.3659 11.5994 99496 8.3897 7.4091 6.7091 4.2735 3.0590 2.3447
0.8 | (0.0072)  (0.0058) (0.0042) (0.0033) (0.0027) (0.0024) (0.0012) (0.0008) (0.0007)
<0.1> <0.15>  <0.15>. 0 <02> - <02>  <025> <035 <0.5> <0.65>
9.5964 8.7329 7.8917 6.8806 62117 5.7210 3.8453 2.8254 2.1984
1 | (0.0051)  (0.0041) (0:0032) —(0.0027) (0.0024)" (0.0021) (0.0012) (0.0008) (0.0007)
<0.15>  <0.15> <0155 = <02> <0255 . <0.25> <04> <0.55> <0.7>
5.1789 49863 47369 44163 4.1581 39482 29719 2.3146 1.8585
1.5 | (0.0025)  (0.0022) (0:0021) " (0:0018) = (0:0017). (0.0015) (0.0010) (0.0007) (0.0006)
<025>  <025>  <03>. © <03> <035 <035> <0.5> <0.65> <0.8>
3.3700 3.2852 3.1957 . :3.0708--2.9522 2.8541 2.3226 1.8917 1.5644
2 | (0.0017)  (0.0015) (0.0014) (0.0013) (0.0013) (0.0012) (0.0009) (0.0007) (0.0006)
<0.45> <0.4> <0.4> <0.4> <0.45> <0.5> <0.6> <0.75> <0.9>
1.7811 1.7651 1.7468 1.7138 1.6844 1.6545 1.4743 1.3008 1.1622
3 | (0.0009)  (0.0009) (0.0008) (0.0008) (0.0008) (0.0008) (0.0006) (0.0005) (0.0004)
<0.7> <0.7> <0.7> <0.75> <0.75> <0.75> <0.85> <0.9> <0.95>

0L B R REFL  <>LEEREDLE

69



‘it % C.6 Shewhart ¥ #| B = ik # @Az ™ > #f

B 4 e ARL, T

—\

L
B

) %
1 0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 370.3983 89.5601 49.3706 30.4519 22.7423 18.4285 8.1171 4.8088 3.2772
0.2 308.4261 74.2628 42.4278 26.7837 20.2431 16.5316 7.4675 4.4819 3.0809
0.4 200.0753 59.6049 35.6919 23.1969 17.7908 14.6665 6.8257 4.1586 2.8868
0.6 119.6653 46.4741 29.4073 19.7782 15.4316 12.8626 6.1971 3.8409 2.6961
0.8 71.5523 353372 23.77513 16.6012 13.2080 11.1483 5.5875 3.5312 2.5100
1 43.8947 26.3382 18.8399 13.7273 11.1587  9.5510 5.0035 3.2322 2.3303
1.5 14.9677 12.1284 9.9998 8.1041 6.9828 8.1041 3.6990 2.5506 1.9191
6.3030  5.7969 52629  4.6597 4.2390 3.9200 2.6792 1.9944 1.5811
2.0000 1.9693 1.9272 1.8653 1.8115 1.7639 1.5085 1.3070 1.1623
4 C.7 ik i* EWMA ¥ 4% {- Shewhart ¥ 4|82 ARL +* (&

5 °
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1

0 0.5530  0.5931 70.6377._0.6672 .0.6917 0.7954 0.8671  0.9204
0.2 | 03257 0.4542  0.5280° 0.5919- -0.6308 " .0.6610 0.7825  0.8628  0.9209
0.4 | 0.1824  0.3867  0.4743w 0:5515 ~ 0:5999 .1 0.6343  0.7726  0.8607  0.9232
0.6 | 0.1718 0.3426 04397 0.5227° 0.5754" ' 0.6141 0.7660  0.8620  0.9275
0.8 | 0.1868 0.3282 0.4189 (0.5054_0.5610 //0.6018 0.7648 0.8663  0.9341
1 0.2186  0.3316 0.4189 . "0.5012 0.5567//.0.5990 0.7685 0.8741  0.9434
1.5 | 03460 04111 0.4737<0:5449 0.5955 0.4872 0.8034 0.9074 0.9684
2 0.5347 0.5667 0.6072  0.6590 @ 0.6964 0.7281 0.8669 0.9485 0.9894
3 | 0.8906 0.8963 09064 09188 09298 0.9380 0.9773  0.9953  0.9999
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4 C.8 EWMA % #|Fl4c Shewhart ¥ #] 2. ARL ** it

1=0.05
5 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 1.0008 0.5530 0.5998 0.6616 0.7094 0.7491 0.9456 1.1116 1.2548
0.2 0.3257 0.4542 0.5372  0.6213 0.6802 0.7269 0.9484 1.1273 1.2804
04 0.1824 0.3867 0.4924 0.5924 0.6608 0.7140 0.9574 1.1494 1.3109
0.6 0.1718 0.3556 0.4689 0.5790 0.6537 0.7119 09746 1.1779 1.3457
0.8 0.1974 0.3547 0.4673 0.5820 0.6608 0.7222 1.0011 1.2135 1.3845
1 0.2446 0.3792 0.4877 0.6024 0.6832 0.7469 1.0375 1.2577 1.4288
1.5 04511 0.5408 0.6312 0.7366 0.8159 0.6741 1.1782 1.4041 1.5821
2 0.7896 0.8459 09114 0.9969 1.0639 1.1191 1.3912 1.5976 1.7770
3 1.6738 1.6894 1.7107 1.7416 1.7689 1.7927 1.9193 1.9956 1.9575
A1=0.1
5 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 1.0003 0.5660 0.5931 0.6377 0.6740 0.7049 0.8647 1.0034 1.1254
0.2 0.4002 0.4658 0.5280 —0.5928. 0.6400 -0.6774 0.8603 1.0116 1.1416
04 0.2061 0.3870 04743 0.5568 0.6129 0.6570 0.8618 1.0250 1.1613
0.6 0.1746 0.3426 0.4401 0.5338 0.5967 -0.6459 0.8697 1.0442 1.1878
0.8 0.1868 0.3287 04275 0.5259--0:5938 0.6466 0.8862 1.0699 1.2207
1 0.2216 0.3409 0.4353. “0.5350 0.6048. 0.6603 09114 1.1027 1.2612
1.5 0.3873 0.4648 0.5423 0:6336-0.7013 0.5801 1.0170 1.2171 1.3781
2 0.6631 0.7112 0.7679 0.8401 0.8985 0.9466 1.1861 1.3723 1.4894
3 1.3802 1.3936 1.4124 1.4396 1.4630 1.4846 1.5905 1.6631 1.7406
1=0.15
5 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 0.9983 0.5886 0.6049 0.6383 0.6672 0.6923 0.8274 0.9486 1.0565
0.2 1 0.4670 0.4905 0.5395 0.5919 0.6308 0.6622 0.8197 0.9529 1.0682
04| 0.2392 0.4060 0.4811 0.5515 0.5999 0.6379 0.8167 09616 1.0849
0.6 0.1898 0.3515 0.4397 0.5227 0.5785 0.6219 0.8202 0.9762 1.1071
0.8 0.1917 0.3282  0.4189 0.5081 0.5695 0.6163 0.8306 0.9961 1.1345
1 0.2186 0.3316 0.4189 0.5098 0.5734 0.6230 0.8492 1.0227 1.1655
1.5 0.3613 0.4322 0.5032 0.5865 0.6486 0.5359 0.9361 1.1185 1.2549
2 0.6042 0.6472 0.6982 0.7646 0.8171 0.8616 1.0800 1.2482 1.3685
3 1.2377 1.2506 1.2682 1.2934 1.3161 1.3364 1.4482 1.5505 1.6480
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it & C.8 ()

21=0.2
B 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 0.9995 0.6132 0.6228 0.6475 0.6712 0.6917 0.8085 09160 1.0128
0.2 0.5254 0.5187 0.5579 0.6015 0.6338 0.6610 0.7981 09173 1.0220
04| 0.2770 04312 0.4974 0.5584 0.6008 0.6343 0.7926 0.9233 1.0359
0.6 0.2115 0.3696 0.4504 0.5254 0.5754 0.6141 0.7925 0.9338 1.0542
0.8 0.2036 0.3378 0.4230 0.5054 0.5610 0.6038 0.7987 0.9503 1.0767
1 0.2231 0.3339 0.4166 0.5012 0.5599 0.6054 0.8132 09726 1.1027
1.5 0.3495 0.4166 0.4841 0.5622 0.6193 0.5113 0.8863 1.0554 1.1845
0.5701 0.6105 0.6585 0.7203 0.7694 0.8107 1.0146 1.1735 1.3044
3 1.1537 1.1657 1.1834 1.2078 1.2303 1.2496 1.3624 1.4640 1.5334
A1=0.25
5 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 0.9981 0.6376 0.6417 ' —06614. 0.6808 0.6980 0.7989 0.8945 0.9828
0.2 1 0.5771 0.5471 0:5796. 0.6159 0.6436 0.6672 0.7873 0.8947 0.9900
04| 03160 0.4596 05182  0.5721 0.6088 0.6379 0.7792 0.8978 1.0015
0.6 0.2374 0.3930 0.4681 0.5352 - -0.5802 +0.6155 0.7766 0.9058 1.0170
0.8 0.2204 0.3541 0.4351 0.5112° 0.5622. 0.6018 0.7798 0.9193 1.0361
1 0.2337 0.3432  0.4223 0:5020.-0.5567 0.5990 0.7907 0.9379 1.0589
1.5 0.3460 0.4111 0.4756 0.5496 = 0.6040 0.4968 0.8536 1.0121 1.1386
0.5496 0.5879 0.6337 0.6925 0.7383 0.7778 0.9702 1.1227 1.2542
3 1.0939 1.1057 1.1220 1.1452 1.1666 1.1851 1.2918 1.3808 1.4199
21=0.3
5 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 1.0001 0.6602 0.6622 0.6779 0.6933 0.7077 0.7954 0.8811 0.9612
0.2 0.6233 0.5760 0.6026 0.6333 0.6573 0.6767 0.7825 0.8792 0.9668
04| 0.3577 0.4895 0.5418 0.5894 0.6215 0.6473 0.7736 0.8812 0.9762
0.6 0.2666 0.4193 0.4886 0.5508 0.5910 0.6231 0.7688 0.8873 0.9895
0.8 0.2416 0.3755 0.4519 0.5229 0.5707 0.6063 0.7694 0.8977 1.0064
1 0.2487 0.3572 0.4343 0.5095 0.5605 0.6001 0.7780 09144 1.0275
1.5 0.3481 04122 04737 0.5449 0.5967 0.4891 0.8320 0.9814 1.1033
0.5384 0.5749 0.6188 0.6744 0.7194 0.7556 0.9385 1.0850 1.2106
3 1.0461 1.0565 1.0723 1.0940 1.1146 1.1316 1.2301 1.3047 1.3246
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R2; A =5
5 °

0 0.0l 0025 005  0.075 0.1 0.3 0.6 1
0 27.66% 28.58% 29.94% 34.14% 36.10% 75.14% 91.28% 94.60%
02 | 37.20% 29.24% 29.10% 27.76% 26.24% 2524% 13.30% 5.70% 4.34%
04 | 31.18% 28.04% 2628% 24.38% 21.82% 19.64% 8.02% 3.66% 2.94%
0.6 | 23.56% 24.12% 21.72% 20.62% 17.06% 16.42% 5.82% 1.94% 2.50%
0.8 15.86%  20.16% 18.08% 16.22% 14.14% 12.14% 3.64% 1.52% 1.50%
1 9.16%  16.38% 1534% 13.08% 11.36%  9.86% 2.48% 1.30% 1.30%
1.5 1.52%  10.50% 9.56%  8.60%  7.12%  6.30% 1.44% 1.00% 1.64%
2 0.06%  8.56%  7.12% 538%  5.40%  4.62% 1.14% 1.12% 2.72%
3 0.00%  5.08% 524% 438%  334% 2.86% 1.54% 2.20% 5.76%
R # A~ #=10
5 °

0 0.01  0.025  0.05 . 0.075 0.1 0.3 0.6 1
0 28.22% 32.70%  43:40%  57.60% 71.88% 97.52% 99.40% 99.72%
02 | 40.30% 23.34% .22.40% 16.84% 12.68% 8.86% 0.80% 0.18% 0.12%
04 | 2598% 18.66% ~1530% 10.30%  6.52% 4.54% 0.28% 0.08% 0.02%
0.6 14.96%  13.36% ~10.66% 564% . 3.34% 1.78% 0.08% 0.00% 0.02%
0.8 6.56%  9.66% T.16% 338% - -1.72%  0.64% 0.04% 0.02% 0.06%
1 1.88%  6.60% 4.10%° 230%  102%  0.46% 0.02% 0.00% 0.06%
1.5 0.02%  2.88%  1.92% 0.96% 0.40%  0.18% 0.02% 0.04% 0.14%
2 0.00%  1.28%  0.94% 0.42%  0.12%  0.12% 0.00% 0.10% 0.72%
3 0.00%  0.82% 026% 0.08%  0.02%  0.02% 0.06% 0.74% 2.76%
R2 # A =15
5 °

0 001 0025 005  0.075 0.1 0.3 0.6 1
0 28.36% 40.10% 66.58% 85.06% 93.86% 99.90% 100.00% 100.00%
02 | 3944% 20.40% 15.64% 7.60%  3.92%  1.62% 0.04% 0.00% 0.00%
04 | 22.12% 1326% 7.68%  3.12%  1.00%  0.38% 0.00% 0.00% 0.00%
0.6 8.88%  8.76%  4.68% 1.08%  0.16%  0.08% 0.00% 0.00% 0.00%
0.8 220%  5.08% 2.00% 036%  0.04%  0.00% 0.00% 0.00% 0.00%
1 036%  3.14% 0.94% 022%  0.02%  0.02% 0.00% 0.00% 0.00%
1.5 0.00%  0.60% 0.16% 0.16%  0.04%  0.00% 0.00% 0.02% 0.08%
2 0.00%  0.28% 0.04% 0.00%  0.00%  0.00% 0.00% 0.06% 0.28%
3 0.00%  0.16% 0.00% 0.02%  0.00%  0.00% 0.00% 0.50% 2.64%
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i C.9 ()

R2 # & #1=25
5 °
0 0.0l 0025 0.5 0.075 0.1 0.3 0.6 1
0 35.74% 68.84% 95.82%  99.04%  99.80% 100.00% 100.00% 100.00%

0.2 36.54% 13.80% 5.02% 0.66%  0.10%  0.06% 0.00% 0.00% 0.00%
0.4 14.62%  6.06% 1.16% 0.08%  0.00%  0.00% 0.00% 0.00% 0.00%
0.6 2.68% 2.54% 024% 0.00%  0.00%  0.00% 0.00% 0.00% 0.00%
0.8 0.28% 0.66% 0.10% 0.00%  0.00%  0.00% 0.00% 0.00% 0.00%
1 0.00% 0.34%  0.00% 0.00%  0.00%  0.00% 0.00% 0.00% 0.00%
1.5 0.00% 0.04%  0.00% 0.00%  0.00%  0.00% 0.00% 0.00% 0.02%
0.00% 0.02%  0.02% 0.00%  0.00%  0.00% 0.00% 0.00% 0.10%

3 0.00%  0.00% 0.00% 0.00%  0.00% 0.00% 0.00% 0.48% 2.70%
R2; # & #5=50
5 Z
0 0.0 0025  0.05 0.075 0.1 0.3 0.6 1
0 77.22% 99.18% 100.00%  100.00% 100.00% 100.00% 100.00% 100.00%

0.2 26.76%  2.10% 0.04%  0.00% 0.00% . 0.00% 0.00% 0.00% 0.00%
0.4 3.42% 0.16% .. 0.00%  0.00% 0.00%-. 0.00% 0.00% 0.00% 0.00%
0.6 0.06% 0.00% +0.00%. " -0.00% 0.00%~ 0.00% 0.00% 0.00% 0.00%
0.8 0.00% 0.00%  “0.00% « 0.00% 0.00%  0.00% 0.00% 0.00% 0.00%

1 0.00%  0.00%  0.00%..0.00% -~ 0.00%  0.00% 0.00% 0.00% 0.00%
1.5 0.00%  0.00%  0.00% °0.00% - 0.00%  0.00% 0.00% 0.00% 0.00%
2 0.00%  0.00% 0.00% 0.00%  0.00%  0.00% 0.00% 0.00% 0.02%
3 0.00%  0.00% 0.00% 0.00% 0.00%  0.00% 0.02% 0.60% 2.94%
R # A =100

5 °

0 001  0.025 005  0.075 0.1 0.3 0.6 1
0 99.72% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

0.2 13.88%  0.00% 0.00%  0.00%  0.00%  0.00% 0.00% 0.00% 0.00%
0.4 0.24% 0.00%  0.00% 0.00%  0.00%  0.00% 0.00% 0.00% 0.00%
0.6 0.00% 0.00%  0.00% 0.00%  0.00%  0.00% 0.00% 0.00% 0.00%
0.8 0.00% 0.00%  0.00% 0.00%  0.00%  0.00% 0.00% 0.00% 0.00%

1 0.00% 0.00%  0.00% 0.00%  0.00%  0.00% 0.00% 0.00% 0.00%
1.5 0.00% 0.00%  0.00% 0.00%  0.00%  0.00% 0.00% 0.00% 0.00%
2 0.00% 0.00%  0.00% 0.00%  0.00%  0.00% 0.00% 0.00% 0.00%
3 0.00% 0.00%  0.00% 0.00%  0.00%  0.00% 0.00% 0.46% 1.86%
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% C.10 BIC 2 $C34]3% B~ 1t Fi ¥

BIC A #=5
5 %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 29.04% 29.68% 29.72% 31.12% 32.84% 50.84% 74.26% 84.26%
0.2 0.00% 70.78% 69.20% 68.20% 64.56% 64.12% 45.44% 27.46% 18.24%
0.4 0.00% 69.22% 67.30% 66.54% 64.52% 61.96% 45.28% 28.36% 20.36%
0.6 0.00% 66.76% 67.86% 64.90% 63.34% 61.64% 47.24% 31.40% 22.86%
0.8 0.00% 68.60% 65.92% 66.08% 64.70% 63.56% 49.06% 35.80% 28.46%
1 0.00% 70.40% 68.22% 68.58% 66.56% 64.60% 52.58% 40.60% 32.72%
1.5 0.00% 75.96% 74.08% 74.30% 72.48% 71.46% 61.78% 53.34% 45.70%
2 0.00% 82.00% 82.32% 80.66% 80.40% 79.06% 73.94% 66.80% 61.02%
3 0.00% 93.64% 92.90% 93.22% 92.64% 92.96% 91.22% 88.48% 85.36%
BIC # 4 #=10
5 2!
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 30.10% 31.96% 36.78% ~43.84% 51.32% 83.40% 91.88% 95.16%
0.2 0.00% 66.14% 64:40% 58.04% « 52.28%. 45.78% 19.72% 11.08% 6.46%
0.4 0.00% 64.94% #62.54% 57.90% 51.44% 45.00% 25.38% 14.96% 8.42%
0.6 0.00% 66.40% “64.16% 58.30% 54.44% 48.26% 32.44% 21.42% 13.50%
0.8 0.00% 68.52% _67.46% 6398% 59.60% 55.12% 41.16% 27.76% 19.16%
1 0.00% 73.24% 71.24% 67.80% - 63.50% 61.12% 49.88% 37.16% 27.24%
1.5 0.00% 84.82% 84.52% 82.70% 80.50% 80.62% 73.04% 63.60% 53.58%
2 0.00% 94.66% 93.24% - 92:38%  92.60% 92.38% 89.28% 82.80% 77.16%
3 0.00% 99.68% 99.56% 99.54% 99.70% 99.64% 99.34% 98.60% 97.52%
BIC ¥~ #=15
5 2!
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 31.34% 37.10% 49.42% 61.84% 73.44% 91.10% 95.62% 98.22%
0.2 0.00% 65.06% 59.36% 45.38% 34.60% 27.78% 12.22% 5.86% 3.12%
0.4 0.00% 63.72% 58.34% 48.10% 39.68% 33.18% 18.92% 10.00% 6.08%
0.6 0.00% 66.00% 61.16% 53.80% 48.50% 44.52% 28.94% 17.72% 10.98%
0.8 0.00% 71.10% 68.24% 63.10% 57.94% 56.68% 39.12% 27.70% 19.12%
1 0.00% 78.00% 74.32% 71.84% 68.82% 68.12% 53.36% 39.60% 29.98%
1.5 0.00% 91.74% 91.74% 90.94% 89.90% 89.10% 81.48% 71.12% 62.84%
2 0.00% 98.30% 98.16% 98.18% 97.78% 97.98% 95.60% 91.56% 88.46%
3 0.00% 99.94% 99.98% 99.98% 99.98% 100.00% 99.94% 99.92% 99.64%
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£ C.10 ()

BIC ¥~ #=25
5 2

0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 35.44% 52.16% 76.92% 83.62% 87.54% 95.98% 98.12% 98.96%

0.2 0.00%  59.80% 44.64% 27.30% 23.48% 17.64% 6.10% 3.06% 1.58%
0.4 0.00%  61.94% 48.72% 39.80% 35.56% 29.64% 14.24% 7.30% 4.60%
0.6 0.00%  66.70% 61.06% 53.84% 50.54% 47.82% 25.60% 16.22% 11.84%
0.8 0.00%  77.90% 75.68% 70.10% 65.76% 63.12% 42.96% 29.26% 23.02%

1 0.00%  86.74% 84.48% 83.66% 80.46% 77.70% 61.18% 48.16% 37.86%
1.5 0.00%  98.24% 98.24% 98.32% 97.54% 97.32% 92.26% 86.16% 79.80%
0.00%  99.92% 99.90% 99.86% 99.88% 99.78% 99.26% 98.66% 97.72%

3 0.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
BIC §:3 7J\§9:=50
5 %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 55.64% 83.20% 91.48%  94.04%. 95.78% 98.86% 99.40% 99.70%

0.2 0.00%  41.78% +27.38% —17.56% 12.04% - 8.90% 3.22% 1.72% 1.14%
0.4 0.00%  57.46% ~48.94% 37.66% 29.72% 25.38% 12.08% 8.04%  5.02%
0.6 0.00%  78.30% “72.10% 63:38% 56.06% 51.60% 30.70% 21.70% 16.96%
0.8 0.00%  90.98% " 88.54% 81.94% - 78.20%.. 73.80% 59.02% 46.06% 40.34%
1 0.00%  97.50% 97.14%" 94.28% 91.90% 90.28% 80.02% 71.86% 65.72%
1.5 0.00%  99.96% 100.00% 99.92%99.78% 99.92% 99.46% 98.94% 98.22%
0.00%  100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

3 0.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
BIC # A #=100
5 %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 84.46% 93.84% 97.16% 98.12% 98.56% 99.60% 99.92% 99.94%

0.2 0.00%  34.04% 19.44% 11.80% 8.42% 6.72% 2.58% 1.50% 0.74%
0.4 0.00%  68.62% 51.92% 40.96% 34.64% 29.58% 16.54% 10.86% 8.96%
0.6 0.00%  90.44% 83.94% 76.08% 70.80% 65.62% 49.50% 42.00% 35.62%
0.8 0.00%  98.60% 97.52% 95.28% 93.92% 91.96% 83.80% 76.92% 72.34%
1 0.00%  99.92% 99.76% 99.62% 99.36% 99.10% 97.60% 95.42% 94.20%
1.5 0.00%  100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
0.00%  100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
3 0.00%  100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
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it C.11 AIC 2 3] B~ FE %

AIC i3 ﬂ\ﬁ’{=5
5, %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 38.18% 38.34% 37.54% 38.88% 39.98% 51.40% 63.90% 68.46%

0.2 40.20% 26.04% 25.88% 25.46% 24.40% 23.14% 24.28% 25.24% 30.88%
0.4 42.22% 25.08% 26.34% 24.22% 22.54% 21.42% 22.21% 24.48% 34.40%
0.6 45.52% 24.16% 23.12% 22.08% 21.34% 20.06% 24.90% 28.48% 36.98%
0.8 49.60% 22.60% 21.58% 21.28% 20.22% 20.58% 26.12% 28.40% 44.86%
1 52.34% 21.90% 21.64% 20.24% 21.43% 21.52% 22.54% 33.02% 50.18%
1.5 58.22% 22.08% 22.40% 20.46% 22.26% 22.16% 25.62% 46.58% 60.98%
2 68.12%  25.52% 26.20% 27.56% 30.38% 31.10% 31.58% 55.96% 84.36%
3 71.72%  29.62% 30.26% 31.18% 32.68% 36.08% 45.80% 72.94% 91.54%

BEEA c=1.7283 AL F A4 #c=1.0857 A A4 #ic=-0.1948 KR 4 = 0.0682

AIC jid j\§9:=10
5, %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 43.12% 44.86% 47.90% ~51.66% 57.54% 76.40% 77.90% 77.58%

0.2 44.14% 13.84% 12.92% 11.50%  9.02%. 8.82% 18.92% 22.84% 23.36%
0.4 48.86% 12.14% +10.94% —8.80%  7.14% ~ 6.36% 22.12% 28.64% 29.80%
0.6 55.20% 11.38% =9.68%  852% - 6.22% ~ 7.18% 30.12% 38.22% 36.46%
0.8 61.26% 11.18% .9.06% = 7.88%  7.02% . 7.88% 38.66% 45.56% 45.42%
1 66.22% 11.66% 9.88% 8.66% - -8.26% 10.48% 49.26% 56.46% 57.92%
1.5 73.68% 14.60% 13.60% 14.74% 1844% 21.86% 71.08% 79.18% 80.46%
2 77.60% 19.30% 18.34% - 21:02% 26.90% 33.16% 85.84% 93.88% 92.86%
3 78.36% 22.36% 24.12% 26.42% 30.18% 37.14% 90.74% 99.86% 99.88%
BEEA #c=22853 AL e #c=1.7208 # A4 #ic=-0.1254 KR4 #=0.1037

AIC jid j\§9:=15
5, %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 44.32% 46.94% 56.12% 64.00% 69.60% 80.30% 79.94% 79.10%

0.2 45.26% 11.70% 9.04%  6.48% 6.30% 6.74% 22.06% 21.94% 22.26%
0.4 54.06% 9.50%  7.08%  5.00% 5.40% 8.72% 29.82% 29.98% 31.06%
0.6 60.78%  9.28%  5.86%  5.54% 7.62% 14.48% 41.60% 41.90% 42.78%
0.8 67.42% 7.98%  6.98%  T7.78% 13.44% 23.38% 55.26% 56.08% 54.96%
1 72.36%  9.08%  8.68% 11.40% 22.08% 33.78% 68.88% 68.68% 68.12%
1.5 79.38% 14.74% 17.58% 24.42% 38.66% 53.68% 91.36% 92.04% 92.30%
2 79.50% 19.42% 22.16% 32.20% 45.82% 61.58% 98.64% 98.86% 98.96%
3 80.42% 20.12% 22.20% 33.68% 47.10% 62.74% 100.00% 100.00% 100.00%
BFEL #c=2.6060 A F A #c=2.1581 # AL #=0.0882 £ 4 #=0.2857
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& C.11 ()

AIC ¥~ #=25

5 2!

0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1

0 47.00% 58.32% 73.02% 80.02% 81.34% 82.08% &1.92% 82.60%
0.2 49.02% 7.70% 4.78% 6.74% 14.92% 21.34% 22.44% 22.74% 22.46%
0.4 58.78% 5.68% 3.00% 11.22% 26.36% 34.76% 34.46% 37.68% 36.20%
0.6 66.90% 5.90% 6.14% 24.04% 44.54% 52.90% 53.66% 54.02% 53.48%
0.8 75.16% 7.46% 12.08% 39.02% 61.98% 69.96% 69.84% 71.58% 71.34%

1 78.88% 11.50% 20.44% 51.12% 75.28% 83.68% 84.28% 85.08% 85.74%
1.5 81.98% 20.04% 32.04% 64.90% 88.44% 97.46% 98.60% 98.80% 98.86%

2 81.56% 19.28% 32.76% 66.68% 91.24% 98.44% 99.98% 99.96% 99.98%

3 81.26% 20.76% 33.08% 65.92% 89.90% 98.50% 100.00% 100.00% 100.00%

BEEA #H=3.1140 & 5 A~ #=2.9735

B AL #ic=0.5473

EERY A fc=0.7115

AIC # A~ #=50

5, 2!

0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1

0 60.34% 80.94% 81.74%  82.86% &83.68% 82.62% 83.22% &84.26%
0.2 53.62% 3.16% 15.40% —26.98% 25.48% - 26.84% 26.64% 25.98% 26.38%
0.4 67.76% 5.10% =38.46% 49.86% 50.18%  49.56% 49.42% 49.46% 51.34%
0.6 77.32% 15.88% "63.62% 7534% 75.94% " 76.52% 75.82% 75.14% 76.42%
0.8 82.08% 27.98% '79.62% 92.00% - 91.04%. 91.82% 91.92% 91.20% 91.52%

1 83.72% 35.92% 85.96%  98.20% 97.92% 98.18% 97.90% 98.20% 98.16%
1.5 84.08% 37.64% 86.82%  100.00% 100.00% 99.98% 100.00% 100.00% 100.00%

2 83.64% 36.44% 86.94% 99.98% 100.00% 100.00% 100.00% 100.00% 100.00%

3 83.22% 36.44% 87.68% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

B FEA #=3.9895 AL X A& #ic=5.8312

AL #ie=1.2395

EERD A = 1.4142

AIC # A~ #=100

5, 2!

0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1

0 82.78% 83.38% 84.28% 83.42% 84.16% 83.02% 83.72% 83.84%
0.2 61.32% 28.80% 35.14% 35.32% 36.38% 35.08% 33.88% 35.26% 34.54%
0.4 76.74% 65.18% 72.02% 71.24% 72.08% 71.62% 71.76% 71.92% 73.52%
0.6 82.66% 87.74% 94.22% 93.96% 93.92% 93.88% 94.54% 94.30% 93.96%
0.8 84.30% 92.76% 99.34% 99.52% 99.54% 99.50% 99.54% 99.44% 99.36%
1 83.04% 93.24% 99.98% 99.94% 99.98% 99.96% 100.00% 99.98% 100.00%
1.5 83.10% 93.04% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
2 83.46% 93.16% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
3 84.26% 92.92% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

A EE A = 5.9092

A5 0 #=95.6185 # AL 4 #ic=2.4213
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% C.12 AICc 2 4] B~ FE

AlCc ¥ A #i=5
8 Z
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 48.94% 50.08% 49.74% 51.90% 52.76% 68.18% 83.46% 94.48%
0.2 51.58% 0.16% 0.06% 0.06%  0.12%  0.04%  0.02% 0.04% 0.04%
04 | 54.66% 0.12% 0.06% 0.10% 0.08%  0.04% 0.00% 0.04% 0.00%
0.6 | 5930% 0.12% 0.08% 0.02%  0.04%  0.08%  0.02% 0.02% 0.16%
0.8 63.54% 0.06% 0.06% 0.08%  0.06%  0.04% 0.02% 0.04% 0.12%
1 70.24%  0.12%  0.04%  0.04%  0.04%  0.02% 0.04% 0.08% 0.10%
1.5 76.68%  0.10%  0.02% 0.06%  0.04%  0.12% 0.06% 0.10% 0.12%
2 83.34%  0.02% 0.02% 0.12%  0.06%  0.04% 0.04% 0.12% 0.34%
3 91.84%  0.08% 0.02% 0.08%  0.10%  0.04% 0.18% 0.34% 0.72%
B EEA Bc=2.4964 A5 0 fii=1.6411 # 4L #c=-324.69 EH A #=-0.7376
AICc ¥ & #,=10
5 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 48.00% 48.62% 52.62% 5934% 63.64% 88.76% 92.22% 92.42%
02 | 4926% 4.14%  4.02%  2.72% < 2.92%. 2.16% 4.20% 8.68% 8.44%
04 | 5626% 3.88% 3.16%  2.22% 1.68% - 1.74%  4.98% 11.06% 11.34%
0.6 | 63.06% 3.60% “2.54% 2.00% 1.36% ~ 1.04% 7.54% 15.72% 16.06%
0.8 68.60%  3.30% 2.54% | 1.58% 1.22% . 1.04% 11.24% 22.96% 22.60%
1 7436%  3.16% 2.04%  214% - 1.74% -~ 1.60% 16.52% 31.68% 32.70%
1.5 83.00% 3.22% 294% ° 2.84% 3.18%  4.48% 37.00% 56.40% 55.90%
2 88.94%  4.76%  4.62%  512% 6.86%  8.64% 5530% 79.08% 79.00%
3 91.32%  6.56%  6.34%  9.64% 11.40% 16.38% 72.24% 98.40% 98.08%
BEEL fic=2.5141 A 54 Hic=1.7690 # A A F=-0.7200 F A #=-0.2103
AICc ¥ & #i=15
5 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 47.88% 51.58% 61.50% 68.98% 76.10% 90.26% 88.98% 90.26%
0.2 51.60%  5.08%  3.92%  3.12%  2.82%  2.44% 12.44% 12.76% 11.68%
0.4 | 58.04% 4.64% 3.50% 1.98% 1.78%  2.58% 17.60% 18.52% 18.68%
0.6 | 67.12% 436% 2.66% 1.72%  2.20%  4.00% 29.26% 28.48% 28.56%
0.8 72.40%  3.96%  3.20% 2.46%  3.44%  8.00% 41.80% 40.78% 40.70%
1 78.24%  4.10%  3.38% 3.40%  7.22% 14.76% 53.90% 54.78% 54.72%
1.5 85.60% 6.10%  6.68% 11.78% 21.44% 34.78% 83.20% 83.38% 83.44%
2 89.16%  9.20% 11.18% 18.06% 31.32% 45.34% 96.80% 96.84% 96.44%
3 89.76% 10.38% 12.86% 21.54% 33.96% 48.16% 99.86% 100.00% 99.96%

£ BE A fic=2.8375

AL 3 fie=2.2344

B AL #ic=-0.2046 AEEE 4 #ic=0.0843
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& C.12 ()

AlCc ¥~ #=25
5 %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1

0 49.88% 60.18% 75.52% 84.64% 86.80% 87.38% 87.94% 87.40%
0.2 51.06% 4.90% 3.08% 3.58% 9.60% 15.14% 16.78% 16.58% 17.46%
0.4 62.56% 3.60% 1.98% 5.74% 17.80% 25.82% 28.64% 27.54% 28.62%
0.6 71.44% 3.26% 2.76% 14.16% 32.40% 43.62% 45.74% 44.44% 44.88%
0.8 7894%  4.12% 5.44% 26.38% 51.16% 61.24% 63.12% 63.34% 63.88%
1 82.78% 6.70% 11.82% 40.38% 66.08% 78.34% &80.28% &80.10% 79.20%
1.5 87.46% 12.74% 24.86% 57.08% 84.06% 94.84% 97.90% 97.64% 97.58%
2 87.04% 14.94% 26.92% 59.74% 86.24% 97.66% 99.96% 99.98% 99.90%
3 87.48% 15.24% 26.34% 58.52% 86.84% 97.68% 100.00% 100.00% 100.00%

BFEL #=3.1835 & F & #=3.0061

AL = 0.3749

KRG A #c= 0.5626

AlCc # A~ #H#=50
5, 2!
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1

0 62.94% 81.74% 85.92% - 85.74%. 85.56% 85.76% 85.26% 85.56%
0.2 55.12% 2.60% 1240% 23.28% 24.82% - 22.96% 24.00% 23.46% 23.20%
0.4 69.58% 3.28% =31.40% 46.62% 47.22% 47.12% 47.06% 47.38% 46.40%
0.6 78.50% 12.04% "58.48% « 72.02% 72.28% T71.88% 72.82% 72.12% 72.54%
0.8 83.88% 23.34% 75.56% 89.56% - 89.84% .. 89.80% 90.18% &89.94% &9.66%
1 85.78% 31.44% 83.58% “ 97.40% 97.52% 97.18% 97.52% 97.38% 97.90%
1.5 86.28% 33.14% 85.38% +99.96% 99.98% 99.98% 99.98% 99.98% 99.98%
2 85.70% 33.32% 85.40% 99.98% 100.00% 100.00% 100.00% 100.00% 100.00%
3 85.58% 33.34% 85.72% 99.98% 100.00% 100.00% 100.00% 100.00% 100.00%

A FEA #ic=4.0788

AL 4 #re=6.1632 B A A fic=1.1360

FERG A Ho= 1.3183

AlCc # A~ #=100

5, 2!

0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1

0 84.08% 84.86% 85.12% 84.74% 85.56% 85.12% 85.28% 84.80%
0.2 61.30% 24.86% 33.08% 33.66% 32.40% 33.38% 33.06% 33.46% 33.96%
0.4 76.78% 63.26% 70.26% 70.84% 69.76% 71.08% 70.40% 69.98% 70.36%
0.6 83.98% 85.38% 93.84% 93.70% 93.98% 94.18% 93.70% 93.84% 93.48%
0.8 84.72% 91.98% 99.40% 99.46% 99.42% 99.26% 99.54% 99.20% 99.48%
1 85.16% 92.10% 99.94% 100.00% 100.00% 99.96% 99.98% 99.98% 100.00%
1.5 84.52% 92.60% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
2 84.24% 92.22% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
3 85.40% 92.12% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

A FE A #ic=5.6821

Al Be=116.65 # 4 4 #=23148
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% C.13 SIC 2 HC4) 4% B~ 1t Fi ¥

SIC i3 ﬂ\$’£=5
5 %,
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 35.95% 35.75% 37.01% 38.09% 38.40% 49.80% 60.40% 62.96%
0.2 36.07% 27.39% 27.04% 26.35% 24.77% 24.01% 20.46% 27.30% 35.69%
0.4 39.40% 26.01% 25.48% 24.73% 23.70% 22.74% 19.24% 26.72% 37.20%
0.6 43.02% 24.18% 23.87% 22.84% 22.03% 19.77% 18.20% 30.48% 40.91%
0.8 46.06% 23.19% 22.97% 21.21% 20.93% 19.55% 19.12% 32.10% 44.75%
1 49.84% 23.01% 22.23% 20.70% 20.08% 19.25% 20.50% 37.02% 50.53%
1.5 56.44% 24.14% 22.80% 22.40% 21.60% 22.26% 28.74% 48.70% 64.56%
2 59.68% 26.82% 27.27% 26.57% 25.85% 26.69% 36.69% 61.62% 77.87%
3 63.12% 32.84% 33.70% 34.24% 34.94% 35.60% 49.22% 76.68% 93.82%
A EEL #ic=1.6187 A F L #i=1.0080 # £ 4 #1c=-0.1430 ?‘j{f%ﬁ/} #=0.0630
SIC #* iﬁt=10
5, %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 44.15% 45.01% 48.16% ~54.26% 57.92% 80.26% 80.94% &81.24%
0.2 4577% 11.69% 10.95%  9.81% 7.65% 7.37% 14.36% 20.38% 20.73%
0.4 50.97% 10.77% =927% 6.87% 5.90% 5.26% 17.72% 26.20% 25.89%
0.6 57.50% 9.62% 7.93% 6.30% 4.74% 4.85% 24.48% 32.84% 32.65%
0.8 62.60% 9.47% 7.33% 5:83% 5.41% 6.24% 34.00% 42.66% 42.53%
1 67.42% 9.07% 8.17% 6.30% 6.44% 8.75% 43.34% 52.70% 53.09%
1.5 76.20% 11.50% 10.80% 11.32% 1512% 18.56% 66.62% 77.78% 77.44%
2 81.04% 15.36% 15.57% - 18.01% 22.13% 27.59% 82.50% 92.26% 92.47%
3 81.17% 19.44% 19.72% 23.25% 27.01% 33.13% 88.56% 99.80% 99.78%
BEEA #=23685 A F Ao #H=1.6934 £ L H=-0.2263 ?‘j{f%ﬁ/} #=0.0385
SIC #* iﬁt=15
5, %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 47.95% 50.11% 59.74% 67.35% 73.73% 86.66% 86.64% &87.45%
0.2 48.83% 7.57% 5.73% 3.90% 3.87% 4.01% 16.14% 14.84% 15.65%
0.4 57.17% 5.67% 3.94% 2.56% 2.43% 4.10% 21.80% 23.62% 22.49%
0.6 64.51% 5.49% 3.41% 2.32% 3.89% 6.65% 33.60% 32.20% 33.49%
0.8 71.22% 5.18% 3.50% 3.27% 6.51% 12.75% 45.82% 47.86% 46.30%
1 75.93% 5.60% 4.36% 6.14% 11.34% 20.12% 58.88% 60.14% 60.07%
1.5 84.78% 8.04% 9.56% 16.54% 28.72% 40.34% 86.64% 86.96% &87.56%
2 86.55% 11.98% 14.72% 23.41% 36.23% 52.71% 97.80% 97.96% 97.39%
3 86.60% 13.85% 16.33% 25.47% 38.90% 54.52% 99.94% 99.96% 99.99%

A A #ic=2.7140

A% o= 2.0424

B AL He=-0.1057 K18~ #=0.1484
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4 C.13 ()

SIC A~ #=25
5, 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 50.88% 62.00% 77.70% 86.35% 90.58% 92.20% 90.98% 91.19%
0.2 53.00% 3.31% 2.05% 1.94% 491% 942% 11.68% 11.32% 12.25%
0.4 63.82% 2.57% 0.97% 2.54% 10.94% 20.42% 23.12% 22.38% 22.43%
0.6 73.26% 2.03% 1.14% 7.10% 23.33% 3497% 37.92% 38.44% 38.09%
0.8 79.61% 2.42% 2.59% 16.35% 39.26% 53.28% 58.34% 58.20% 57.17%
1 84.98% 3.43% 6.60% 27.61% 56.55% 69.87% 74.88% 73.12% 73.74%
1.5 90.18% 8.06% 18.64% 47.96% 78.54% 92.98% 96.30% 96.18% 96.32%
2 91.44% 11.10% 20.53% 52.75% 81.28% 96.21% 99.88% 99.88% 99.84%
3 90.65% 10.77% 20.65% 52.24% 81.74% 96.32% 100.00% 100.00% 100.00%
AEEA #=3.1984 A & L H=29889 # &4 #Kc=0.2375 ff%};f'/v\ #ic=0.4457
SIC # A #H#=50
5, 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 66.76% 8R:18% 94.38% « 94.70%. 94.98% 94.62% 94.74% 95.62%
0.2 59.52% 0.65% 1.50% —10.43% 11.41% - 11.88% 11.78% 11.28% 11.65%
0.4 74.28% 0.29% 9.00% 28.34% 29.70% +27.96% 29.68% 28.26% 29.31%
0.6 83.17% 1.14% "28.65%  54.07% 54.41% 54.76% 54.02% 55.38% 54.74%
0.8 90.14% 5.68% 50.87% 78.99% - 78.83%.. 79.25% 77.40% 78.70% 78.27%
1 93.19% 12.12% 65.79% " 92.77% 93.40% 93.45% 93.47% 93.41% 93.22%
1.5 94.72% 17.04% 71.76% + 99.76% - 99.94% 99.92% 99.92% 99.98% 99.94%
2 94.42% 17.19% 71.59% 99.93% 100.00% 100.00% 100.00% 100.00% 100.00%
3 94.67% 17.51% 71.75% 99.85% 100.00% 100.00% 100.00% 100.00% 100.00%
B EEA #=4.0968 A F L #=57875 # £ L H=0.7208 ff%};f'/v\ #=0.9151
SIC # A~ #=100
5, 2!
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 91.69% 96.73% 96.62% 96.57% 96.54% 97.04% 96.84% 96.60%
0.2 66.88% 231% 12.62% 12.68% 12.48% 13.07% 12.58% 12.16% 12.76%
0.4 83.50% 22.79% 44.23% 44.35% 43.46% 44.06% 44.04% 43.28% 42.68%
0.6 92.17% 55.97% 80.07% 78.72% 79.41% 79.65% 79.50% 80.06% 79.64%
0.8 95.92% 73.42% 96.76% 96.51% 96.59% 95.91% 96.04% 96.70% 96.54%
1 96.38% 76.60% 99.79% 99.76% 99.72% 99.79% 99.80% 99.78% 99.73%
1.5 96.52% 76.56% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
2 96.44% 77.05% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
3 96.63% 77.52% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

BEELS H=54114 £ F 2 #=35228 # 4 L H=1.3592
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it C.14 MAE 2. #-3|:E B~ it 2
MAE ¥ A #c=5
B %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 19.19% 19.22% 19.91% 19.90% 19.33% 22.30% 23.10% 23.18%
0.2 20.13%  60.47% 59.85% 59.37% 58.74% 58.45% 60.06% 70.16% 76.11%
0.4 21.36%  59.04% 59.67% 59.61% 58.50% 58.83% 60.48% 71.30% 76.74%
0.6 21.85% 59.99% 57.61% 58.42% 58.41% 57.48% 59.34% 72.10% 77.97%
0.8 23.17% 58.35% 59.34% 58.78% 58.56% 57.77% 62.74% 72.72% 80.14%
1 24.35% 59.35% 59.24% 58.61% 58.99% 57.69% 63.72% 76.38% 82.33%
1.5 26.58% 62.14% 61.92% 63.80% 62.42% 63.82% 68.32% 80.20% 87.02%
2 26.49%  66.67% 65.77% 66.42% 66.00% 66.15% 72.96% 85.02% 92.00%
3 27.15% 70.98% 71.13% 71.11% 71.56% 71.84% 79.14% 90.56% 97.50%
B EEA #ic=-3.5333 A F A #=-7.0813 # 4 4 dc=3.4158 FHE A = 1.2331
MAE # A #=10
5 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 19.30% 20.07% 20.61% ~21.51% 23.15% 26.60% 26.76% 26.79%
0.2 20.80% 59.73% 57.98% 56.96% 56.60% 56.33% 71.34% 73.00% 73.56%
0.4 22.22% 58.51% +56.47% 56.28% 55.43% 56.55% 72.50% 75.86% 75.42%
0.6 22.95%  57.74% ~57.22% 55.99% 57.38% ~58.48% 76.00% 79.78% 79.14%
0.8 24.65%  58.56% 57.78% 58.79% 59.28% . 62.04% 78.68% 81.30% 82.17%
1 2627% 61.11% 60.73% 60.41% - 62.14% 65.35% 83.20% 85.32% 86.21%
1.5 27.94%  65.90% 66.32% 68.08% 68:28% 72.74% 89.86% 93.82% 93.26%
2 28.76%  69.85% 70.10% - 72:67%  73.73% 75.67% 94.60% 97.70% 97.40%
3 29.34%  72.11% 72.80% 73.80% 75.76% 78.22% 96.86% 99.84% 99.89%
B EEA Ho=-2.4868 AL % & fc=-3.1998 # 44 #ic=2.8955 EHH A #c=1.2808
MAE # & #i=15
5 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 20.61% 20.90% 23.05% 25.48% 27.24% 27.28% 28.64% 28.67%
0.2 22.86% 56.36% 54.27% 54.72% 56.99% 60.86% 73.02% 72.54% 72.58%
0.4 23.40% 55.80% 54.45% 55.47% 58.38% 63.92% 75.84% 75.24% 76.14%
0.6 2621% 5591% 55.95% 58.17% 62.01% 67.10% 80.34% 79.18% 79.88%
0.8 27.26% 58.42% 58.44% 62.38% 66.51% 71.09% 85.42% 84.76% 85.29%
1 29.04% 61.15% 62.24% 66.15% 71.19% 76.79% 89.98% 90.26% 88.70%
1.5 28.32% 67.52% 70.64% 71.46% 77.20% 83.82% 96.72% 96.72% 97.20%
2 28.63% 69.73% 71.47% 75.79% 80.50% 86.25% 99.26% 99.42% 99.43%
3 29.63% 70.70% 72.12% 76.41% 81.39% 87.21% 99.94% 100.00% 100.00%

A JE A Ho=-2.4964

A% > Bo= 24483 # AL Hie=2.9223
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£ C.14 ()

MAE A~ #=25
5, %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 22.29% 23.93% 28.45% 28.83% 29.69% 29.42% 28.24% 29.16%
0.2 22.41% 54.33% 53.67% 60.96% 68.29% 71.24% 72.20% 71.16% 72.04%
0.4 25.11% 54.03% 55.26% 65.51% 72.80% 76.38% 76.12% 78.76% 77.97%
0.6 27.24% 57.17% 60.60% 70.53% 78.91% 82.82% 82.64% 82.74% 83.62%
0.8 28.77% 61.56% 66.15% 77.25% 84.68% 88.45% 88.38% 90.10% &89.55%
1 29.46% 64.85% 70.47% 81.83% 89.38% 93.10% 94.04% 94.32% 95.12%
1.5 29.14% 70.54% 75.00% 86.32% 95.02% 98.14% 98.86% 99.14% 99.12%
2 2998% 71.24% 75.95% 87.92% 95.73% 98.80% 99.90% 99.88% 99.96%
3 29.80% 70.78% 76.94% 87.85% 95.75% 99.11% 100.00% 100.00% 100.00%
BEEA #=-2.0764 £ F o H=-2.0931 # £ £ #i=73.3943 ff%};f'/v\ #ic=1.4856
MAE # A #H#=50
5, 2!
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 26.14% 29.93% 28.93%  30.25% 29.81% 29.36% 30.12% 30.42%
0.2 22.75% 53.71% :67.22% —73.99% 73.57% - 73.59% 73.18% 72.88% 74.29%
0.4 26.80% 59.96% =76.14% 81.92% 82.47% 81.02% 81.54% 82.20% &1.82%
0.6 28.94%  66.94% “84.57% 89.56% 90.84% 90.33% 89.92% 90.28% 90.08%
0.8 29.55% 72.44% '89.99% 95.29% - 95.35%.. 95.76% 95.66% 95.50% 95.45%
1 30.56% 75.76% 92.42%  98.58% 9848% 98.43% 98.60% 98.36% 98.32%
1.5 31.02% 76.36% 93.90%  99.92% 99.98% 99.92% 99.96% 99.94% 99.98%
2 31.66% 77.33% 93.93% 99.97% 100.00% 100.00% 100.00% 100.00% 100.00%
3 32.02% 76.60% 94.16% 99.91% 100.00% 100.00% 100.00% 100.00% 100.00%
B EEA fe=-1.3511 & & o $i=-2.8462 # £ & #i=4.6663 ff%};f'/v\ #x=1.6609
MAE # A~ #=100
5, 2!
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 30.90% 30.36% 30.71% 29.48% 31.12% 30.48% 30.34% 29.65%
0.2 26.32% 72.43% 76.20% 76.51% 76.64% 76.27% 77.00% 75.92% 76.03%
0.4 29.62% 83.72% 88.70% 87.86% 88.37% 88.47% 87.96% 88.54% 88.71%
0.6 30.53% 91.99% 96.40% 96.28% 96.62% 96.41% 96.12% 96.76% 96.52%
0.8 30.66% 95.33% 99.27% 99.27% 99.24% 99.26% 99.24% 99.04% 99.19%
1 31.26% 95.40% 99.87% 99.88% 99.95% 99.91% 99.92% 99.94% 99.86%
1.5 31.56% 96.16% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
2 31.37% 95.56% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
3 31.01% 95.46% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

A EEL Be=-1.7715

AL = -5.1728 B AL 4 fic=7.4882
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WA C1S % Fi4A#™ > 2 FEREL O WIC B2 > iEL ¥

WIC ¥ A dk
£ (W) 5 10 15 25 50 100
0(MAE) 10.4971 6.0953 5.4187 5.4874 7.5125 12.6609
0.025 6.0675 3.3808 2.9333 2.8619 3.3266 4.9062
0.05 5.0405 2.6550 2.0510 2.0756 2.7338 3.6778
0.075 4.0276 2.1749 1.6681 1.3532 2.1844 2.8005
0.1 3.6651 1.7979 1.3472 1.2170 1.5304 2.3108
0.125 3.3030 1.5142 1.1670 1.0140 1.2446 2.0566
0.15 2.8777 1.2636 0.8445 0.6879 0.8862 1.5778
0.175 2.4835 1.0098 0.6519 0.5298 0.5132 1.2878
0.2 2.1145 0.7444 0.3888 0.3243 0.2003 0.7639
0.3 0.9920 0.4979 0.7770 0.6978 0.7832 0.7370
0.4 0.4833 1.1472 1.4403 1.5017 1.7415 2.3271
0.5 1.4545 2.1112 2.3154 2.4130 2.8923 4.8965
0.6 1.6289 2.2150 2.3924 2.3629 3.9519 8.3130
0.7 1.7799 2.4666 2.1501 2.7073 4.3494 15.3767
0.8 1.8973 2.4152 2.5106 2.7446 4.6547 20.7952
0.9 1.9120 2.4315 2.6088 2.5307 5.0442 59.1327
1(AIC) 1.9231 2.4107 2.5179 2.5667 4.5917 93.1973
& C.16 &7 ik AT o 7 g € WIC 8 p 2 A58 A Bk
WIC ¥ Ak
£ (W) 5 10 15 25 50 100
0(MAE) 1.2331 1.2808 13547 1.4856 1.6609 1.8006
0.025 1.3065 1.3333 1.4097 1.5837 1.8399 2.0639
0.05 1.2908 1.3010 1.4146 1.5877 1.8421 2.1991
0.075 1.2872 1.2699 1.3642 1.5938 1.8625 2.2882
0.1 1.2313 1.1975 1.3046 1.5475 1.8936 2.3391
0.125 1.1741 1.1214 1.2437 1.4960 1.9088 2.3677
0.15 1.1549 1.0597 1.2041 1.4839 1.9169 2.4286
0.175 1.1088 1.0226 1.1583 1.4522 1.9331 2.4753
0.2 1.0692 0.9614 1.0948 1.4255 1.9405 2.5314
0.3 0.8458 0.7317 0.9089 1.2850 1.9002 2.6567
0.4 0.5445 0.5454 0.7420 1.1698 1.8610 2.7668
0.5 0.2300 0.3642 0.5801 1.0419 1.7871 2.8058
0.6 0.2081 0.2727 0.4818 0.9467 1.6947 2.8228
0.7 0.1203 0.2103 0.4077 0.8633 1.5968 2.7685
0.8 0.0934 0.1624 0.3567 0.8041 1.5333 2.7484
0.9 0.0879 0.1280 0.3145 0.7563 1.4622 2.6680
1(AIC) 0.0682 0.1037 0.2857 0.7115 1.4142 2.6257

EIRERIEERAT R ML K
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i CA7 $f B A BT R £ 9 WIC 2 $03)38 1 i
WIC BAg=S  w=0025

5, %
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 22.16% 22.46% 23.54% 24.90% 25.24% 25.62% 27.96% 29.56%

02 |23.10% 5834% 58.98% 57.44% 57.42% 56.46% 56.40% 65.48% 72.84%
0.4 |2438% 57.78% 58.84% 57.50% 55.70% 56.30% 56.36% 67.04% 73.28%
0.6 |25.04% 56.80% 56.82% 56.18% 56.38% 55.00% 56.62% 67.70% 75.14%
0.8 |26.62% 55.80% 56.52% 56.10% 55.58% 54.70% 59.08% 69.14% 76.78%
1 28.92% 55.92% 56.88% 55.12% 57.32% 56.48% 60.74% 72.24% 81.04%
1.5 [30.66% 57.36% 58.14% 58.96% 59.04% 60.14% 65.02% 77.36% 86.16%
2 33.22% 62.04% 62.16% 62.50% 62.96% 63.92% 69.02% 84.70% 90.94%
3 3428% 65.80% 66.30% 66.78% 66.86% 67.36% 75.48% 89.60% 96.86%
BEEA Bo=-1.2122 A F 2 #k=-3.0301 # 4 4 #H#=23.0374 EH~L #HK=1.3065

WIC #* A #=10 w=0.025
5, 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 22.70%  23.88% 24.62% +~25.56% 26.78% 33.76% 34.72% 36.64%

0.2 23.48% 57.54% 54.98% . 53.60%  52.96% 52.66% 66.70% 68.50% 67.54%
0.4 25.72% 56.70% 54:28% 52.26% 52.96%~ 52.32% 69.46% 70.94% 70.20%
0.6 27.00% 53.94% =53.78% 52.50%  53.22% ~ 53.90% 71.90% 74.30% 73.34%
0.8 29.10% 54.92% 55.00% 53.40% 55.24%. . 57.22% 77.82% 78.10% 77.64%
1 31.68% 56.84% 56.00% <56.18% - 58.52%. 61.62% 81.78% 83.80% 82.64%
1.5 32.40% 62.20% 63.46% 64.10% 66:88% 68.90% 89.66% 92.60% 92.52%
2 33.82% 65.80% 66.88%  67:28% 70.60% 73.64% 94.98% 97.84% 97.94%
3 34.26% 68.30% 68.50% 70.24% 73.20% 75.34% 97.32% 99.92% 99.98%
BREA B=-0.9162 A F A #=-0.9059 £ AL #c=24647 KA B=1.3333

WIC #* A #c=15 w=0.05
5, 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 25.02% 25.78% 29.06% 33.20% 35.92% 39.84% 41.48% 45.32%

0.2 25.50% 53.50% 49.76% 48.44% 49.12% 52.58% 66.24% 61.78% 60.02%
0.4 28.14% 49.76% 47.34% 46.98% 51.40% 57.54% 68.66% 67.60% 65.32%
0.6 32.06% 48.40% 48.58% 49.74% 55.30% 61.60% 76.10% 73.86% 72.40%
0.8 34.06% 51.16% 51.74% 54.60% 60.34% 67.12% 80.80% 80.38% 79.46%
1 37.00% 53.60% 56.08% 60.04% 67.64% 72.62% 87.36% 86.98% 86.32%
1.5 37.72% 61.54% 61.84% 68.32% 73.60% 82.58% 96.52% 96.22% 97.94%
2 38.76% 63.84% 64.00% 70.12% 78.26% 84.56% 99.34% 99.40% 99.54%
3 39.60% 64.98% 65.56% 72.14% 79.60% 85.52% 99.96% 100.00% 100.00%
BEEA #=0.1492 A F A #=0.1493 A A L #=22002 K14 #K=14146
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4 C.17 ()

WIC #AE=25  w=0.075
5 2!
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 28.94% 31.90% 38.76% 39.92% 41.60% 45.20% 50.28% 51.58%
0.2 28.96% 44.08% 42.44% 50.58% 59.74% 62.64% 59.36% 57.22% 52.76%
0.4 33.02% 43.60% 45.64% 56.94% 65.50% 69.50% 67.04% 65.72% 62.70%
0.6 37.22% 46.16% 50.02% 65.96% 75.34% 77.22% 77.08% 77.32% 75.84%
0.8 390.70% 50.84% 58.06% 72.82% 83.26% 86.46% 87.92% 86.88% 85.02%
1 40.78% 54.92% 63.24% 79.44% 88.84% 92.56% 93.40% 93.04% 92.68%
1.5 41.82% 61.24% 68.88% 84.12% 94.14% 98.06% 99.18% 98.90% 99.24%
2 42.46% 61.74% 69.02% 84.50% 95.34% 99.16% 100.00% 99.96% 99.96%
3 43.14% 62.50% 69.68% 85.96% 96.98% 99.94% 100.00% 100.00% 100.00%

£ 5B A = 0.9997

A2 A fe=0.9585

B AL #=23117

EERG A #ic=1.5938

WIC HAE=50  w=02
5, 2
0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1
0 38.28%  50.34%  52.78% « 53.18% 56.04% 61.04% 67.02% 71.32%
0.2 34.18% 28.78% 49.56% —55.96% 54.80% - 54.16% 47.12% 44.10% 39.44%
0.4 44.02% 39.34% =67.86% 72.08% 71.60%  71.68% 68.16% 64.00% 61.56%
0.6 48.34% 51.64% "81.26% 86.88%  86.82%  87.28% 84.90% 85.02% &3.76%
0.8 50.22% 60.22% 89.50% 95.38% - 95.48%. 95.60% 95.38% 94.92% 94.90%
1 50.88% 62.92% 93.12% ° 98.76% 98:82% 98.50% 98.66% 98.94% 99.00%
1.5 51.30% 63.12%  93.62% 99.98% 100.00% 99.98% 100.00% 100.00% 100.00%
2 52.44% 63.84% 93.16% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
3 54.08% 64.12% 94.12% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

B IEL H=2.3171

A2 A o= 2.2208

BA s Bi=24211

EER A #ic= 1.9405

WIC # A~ #=100 w=0.6

5, 2!

0 0.01 0.025 0.05 0.075 0.1 0.3 0.6 1

0 72.20% 72.68% 75.32% 75.58% 77.64% 80.72% 80.96% 82.66%
0.2 55.34% 43.28% 47.28% 45.30% 42.76% 42.40% 39.14% 38.26% 37.42%
0.4 70.18% 75.94%  79.52% 79.14% 78.40% 76.76% 74.70% 73.66% 72.90%
0.6 71.26% 91.70% 96.56% 96.16% 95.74% 95.76% 94.64% 94.72% 94.44%
0.8 72.24% 95.46% 99.56% 99.76% 99.62% 99.66% 99.68% 99.66% 99.24%

1 71.18% 95.22% 100.00% 99.98% 99.98% 99.98% 99.96% 99.98% 100.00%
1.5 72.88% 95.30% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

2 73.34% 95.32% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

3 75.00% 96.22% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

A RE A He=5.9641

£ 5o Bre=11.1668

AL L = 2.8538
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