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HEHA 3H 55 8% BN
=% LsL SEI UsL E2 E#
PNP1 16439 29702 42965 313.0697
PNP2  -136.12 46544 1067.01 456.6157
NPN2 96.59 11375 130.9 115.7421
PNP3Z  118.68 130.29 1419 137.6146
VP 59.62 63.41 672 73.78072
PNP4 -54.43 23874 531.91 256.3756
NPN3 97.32 120.8 14429 118.1352
VP2 139.2 14231 145471 1382432

AWM BEFEEA 3Y 51 24 BN
=% LsL SEI UsL E2 E#
PNP1 16439 29702 42965 313.0697
PNP2  -136.12 46544 1067.01 456.6157
NPN2 96.59 11375 130.9 115.7421
PNP3Z  118.68 130.29 1419 137.6146
VP 59.62 63.41 672 73.78072
PNP4 -54.43 23874 531.91 256.3756
NPN3 97.32 120.8 14429 118.1352
VP2 139.2 14231 145471 1382432

#2173 2% Ho|g 4y
"SI Y QofHolE AT &
)R AR BF

o2 Qs P st R
Q. ok glolE Elo] &S AT T}

ERA 24 5E 2 oF WA

FW EEHR wEE X% cpk  Cpl  Cpu
50.43013 0981885 0654 0834 0654
70.27036 1.007008 2492 2492 2567
2.131652 098552 2370 2995 2370
6.160912 0983744 0232 1.024 0232
4238298 0990097 -0518 1.114 -0.518
33.22573 0981389 2764 3118 2764
2.362847 1.000809 2936 2936 3.690
7.406516 0989286 -0.043 -0.043 0323

HH EEHA #EL X% Ppk Ppl Ppu
58.35353 0981885 0666 0849 0.666
7982580 1.007008 2475 2475 2549
2.100786 098552 2405 3039 2405
6.060762 0983744 0236 1.041 0.236
4.196326 0990097 -0523 1125 -0.523
32.60738 0981389 2817 3177 2817
2.364757 1.000809 2934 2934 3687
7.327164 0989286 -0.044 -0.044 0.326

e 7k msel o) %, 4

B8 EEAAE L

v )

cp
0.744
2.530
2.683
0.628
0.298
294
3.313
0.140

Pp
0.758
2.512
2722
0.639
0.301
29497
3.310
014

Cpm
0.718
2.514
1.959
0.404
0.113
2.598
2.198
0.122

Cpm
0.730
2.497
1.975
0.407
0.113
2.636
2.197
0.123
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Ref_Stats Fuel Steam Flow | Steam Temp Mw Cool Temp Pressure

1 _sampleSize 28 28 28 28 28 28

2 _MumSample 1 1 1 1 1 1

3 | _Mean 23759578571 17901578571 846.39285714 20.647142857 53.871428571 29139285714

4 _Std 72476859525 43743063819 29481857034 05341650261 0.2085010623 0.0497347461

5 _Corr_Fuel 1 0.8714382809 -0.549875041 0.8558570808 -0.270049819 -0.469928462

6 _Corr_Steam Flow 0.8714382899 1 -0.629023927 0.9852520223 -0.223127002 -0.533056185

7 | _Corr_Steam Te. -0.549875041 -0.629023927 1 -0.595214609 0.2475387217 02192147319

8 |_Com MW 0.8558570808 09852520223 -0.595214609 1 -0.207205813  -0.50447312

9 _Comr_Cool Temp  -0.270049519 -0.223127002 0.2475387217 -0.207305813 1 03617461646

10 _Corr_Pressure -0.469928462 -0.532056185 0.2192147319 -0.50447312 0.2617461646 1

2. A dlo]H H| o] &S Steam Turbine Targets.jmp = A &gt} .
SR SAFel AHN s #HS RYHY s v Y A =E AU

1. =% > ME [|o|E 2lo|E2{2|S 4 ¥ 3} Quality Control/Steam Turbine Current.jmp & ¢
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S e £ A Ste] 349 WELE w2 AHeta, $42 BUH Y] 55 A9
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AL,

21 10.6 thHE AE =
A= ChHY M|

ARE FHEO ZHE T HS

150

100

T2

50 N

1 \/' \/\/\/ UcL=4391

=
n
=
I

B UCL2 2o=0.0015(S) 7IH2E AL4ELIC

4SE Ho[Eof tigt FHE2: S2 M AL 0|8
LRI WES 20 40 60 80 FHHESF FOHZS DF Prob>Chisq

68113144  95.046 95.046 116346 20.000

3550369 4954 100000 977.875 14000

5.2538 0.000 100.000 210.349 9.000
0.0398 0.000 100.000 33671 5.000
0.0081 0.000 100.000 9.54 2.000
0.0015 0.000 100.000 0.000 0.000
29 wg
Fuel 0.00011 -0.00026 0.00000 0.00005 0.00001 -0.00001

Steam Flow  0.00006 0.00046 0.00018 -0.00005 -0.00137 0.00050
Steam Temp -0.00000 -0.00000 043623 -0.06279 -007346 0.12453

MW 000000 0.00000 0.00321 0.13618 11.06244 -2.42921
Cocl Temp  -0.00000 0.00000 000549 499852 -0.37488 -1.79856
Pressure -0.00000 -0.00000 -0.00141 0.35934 1.00953 25.96065

B 18 WEZ 1939 AS22E LHUELIC,
AET CojEjofl Ciet = E: SELM WS 0|8
IQZ NEE 204060 80 SMMES FOHI  DF Prob>C

44528275 95.921 95.921 1133.58 20.000

1893508 4079 FE| 100000 933552 14000

3.0286 0.000 100.000 172174 9.000
0.0722 0.000 100.000 48.036 5.000
0.0214 0.000 100.000 29.278 2.000 .000
0.0008 0.000 100.000 0.000 0.000
REE]
Fuel 0.00014 -0.00028 -0.00008 -0.00011 -0.00006 -0.00007

Steam Flow  0.00006 0.00067 0.00006 -0.00012 0.00004 0.0005%
Steam Temp 0.00000 -0.00000 057433 -0.03529 019949 -0.27517

MW 000000 0.00000 0.00307 3.63646 0092442 -043413
Cocl Temp  -0.00000 -0.00000 -0.01720 -0.50095 6.76037 1.22547
Pressure -0.00000 -0.00000 0.00517 0.06319 -0.22439 34.88730
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S Y CHeif 2te| =0 =7t of

O3 10.8 TR o ® F tolE o thiw #hel = -3 T
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40 A
+ UCL=3088

20

0 5 10 15 20
subgroup

B UCL2 EI=0055(F) 7IYH2E AL

S Oo[Eo ofst FHE2: S2H4 A2 0|8

LRI WEE 20 40 60 80 FHWEF FHOAS DF Prob=ChiSq
0.0020 774380 77.438 194981 20000 <.0001*
00004 14T12[: i i N 91549 95046 14.000 1
00002 6543 | | i i\ 98002 57140  9.000

00000 110| i i i | 99201 7721  5.000

00000 0442 | | | 99.643 0227 2000

00000 0357 ( | i 100000 0000 0.000

g wE

Diameter1 -1.74765 25.69209 11.26651 -2.09837 -141.425 2345830
Diameter2 -1.94301 21.04343 4.33901 83.66331 2258678 72.80281
Diameter3 -2.05350 24.72990 1.72384 96.30263 -115.819 -195.706
Diameter4 -1.81865 30.15028 4.14986 -136.824 58.89822 -97.0216
Length1 1711878 203343 4034954 423204 682763 -19.3736
Length2  13.94341 11.23070 -57.7762 2.53526 -4.00887 21.85602

T 07 HEY DRI HSZ2E LRSI

b ez Glo[Efof Tt FEE: 324 A2 0|18
41F EBd

subgroup 7i== Diameter1 Diameter2 Diameter3 Diameterd Lengthl Length2
16 2 10.0000 9.9900 9.9900 149930 499250 60.0300

17 2 10.0000 9.9950 9.9900 149900 499150 60.0200
18 2 10.0000 9.9950 9.9900 149950 499300 60.0250
19 2 10.0000 9.9950 9.9900 149950 499100 59.9950
20 2 10.0000 10.0000 9.9900 149950 499000 59.9900
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=39 2wy Chetas phalz o] 27t of

13 10.9 Thickness.jmp °ll gt 7] tpHZF A2 =
CHAZF fE| =
BEFHE0 ZHETHS
50

30

l UCL=2245
20
10

R4 WES 20 40 60 80 SFHWES FHOIHS DF Prob=ChiSq

0.0002 94607 94.607 1600.90 77.000

T2

0.0000 2.?56] | 97.363 192476 65.000
0.0000 1.544| | 93.908 . 54.000
0.0000 0.667 94 575 . 44.000
0.0000 0.258 90,833 . 35.000
0.0000 0.075 99,908 . 27.000
0.0000 0.043 949,951 . 20,000
0.0000 0.023 90,974 . 14.000
0.0000 0.011 90985 . 9.000
0.0000 0.006 949,991 . 5.000
0.0000 0.005 [ 090 996 . 2.000
0.0000 0.004 100.000 0.000 0.000
1§ W

Thickness 01 20.86576 78.63727 -7.50617 -291.017 367.8196 -1843.18 54.45512 -110240 -443.993 -382.653 160.4103 -338.103
Thickness 02 21.71272 14.31095 -93.9149 -626.046 -66.4641 990.9729 -142.297 9951795 502.0340 -134650 -855.037 -315.925
Thickness 03 20.28749 -45.2526 -152.856 -5.93539 -593.151 318.0729 -39.8055 -279224 -207.783 2880.745 2330.511 324.3535
Thickness 04 20.12989 -43.2693 -136.434 191.9687 -426.154 -691.250 -195566 1491.512 1376.959 -112569 -952.241 1474.664
Thickness 05 19.25013 -3.76576 -129.454 203.1558 -278.017 -57.6567 1213.950 490.6165 -316042 -401792 -794.602 -344809
Thickness 06 18.89911 30.26851 -121.989 111.2776 31.47979 -201.951 1875.026 1428.797 1693.695 3799.105 -1710.86 2947.990
Thickness 07 18.76226 49.96304 -59.6457 126.1999 572.8382 411.0598 -896.026 1094.513 -1830.18 3659.875 3411.414 -322398
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Thickness 12 20.00852 -351.360 139.2472 -5.13961 3104374 -48.4023 245.8780 -34.8466 166.5555 -180.055 76.08813 -4.57991
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14 | Temperature Setup

Parent #} "Defects in circuit board"( &2} ) ol = Child @ ol Y& % thAl 744 5= 8.1 0] lHFH T},
ol2]gt 5 8.9l ¥ 3l "Inspection” o] o] 2.Qle] 1¢1L2 Child Foll Y ¥ o] A5 &
9 2 okl e EihekaL, of 9] & ARk §he9] -3 E3e R = Parent € ¥} Child

ol EF Egyy.

Aejste] tholol 1y HAEL AT+ ATt

" dE o] Mk AHE Y] | grell 23 Aol gk ARA g W82 JMP AL 9] ol A &<l 5t



ol

14 A Edaode 371
sE A ST U 54 202=
€ 2 o] E] Hlol 22 /| W0 2 oA Bk /] cholol 1S AL Shel Y, 3hel U X, A9l B
5019 Fu oS 2T 1l g vhs 0 BE M E 29 olire] § A Aol
EEA]FUT . AAE e " up-2 0 E5 HE FE] w5 ol A RIS AL
Y, 519l 9] &lel 715t ok el &S vERE U
X, M9 3F9 8ol A= 8 (2% 2E) S YEMY U
2 Tolo] el wmel " bl o] M AE S TRIUG
712 7= W] 2 gholl disl 71 tholof 1S A Yt
=
EM Q0
14. 5°ﬂ A &3} = Al (Defects in circuit board) 7} 2. &% A A 0.2 YEFH YT
%kg T T 719 8212 &4 9] Eof YEFE Y t(Inspection, Solder process, Raw Card ). 7}
F Q1004 b @ Uelo] Zeraun,
81145 54 8%
4A=58 9=
ET
Component insertion Raw card
Operator Time

Alignment
Autoposition
Missing component

Crimp

Wrong component Shroud

Temperature
Short circuit

Moisture context

Inspection 7|‘
Inspector

Test coverage

Measurement

ro

Defects in circuit board __é__J—‘_I'
Wrong part endor Flux Splatter
Missing from reel Setup Chain speed
Setup Temperature Height
Functional failure Control Wave pump
Components
Solder process
0h9A QEZ HE 22 1%
HE A EE s 0 E% MESR Felele UaE 54, A s 4k, olo) 18l
WA 5& FAF 5 AGUT 0 A frelshAL
e ARLRSsoEmNECR FYse] 2B L A, 9K, HA oY B FH L WAR
gt
o wEE FEYsln A ske] ol F i,
e wEZ 2Yaa =oasd o B g
HAE O
e el = The g Ale] £l g
2B HAEEE A P 2RE Augd



372

Ed a0 14 &

£4 90 EY U3 Y
2~ [ o

MA HIAE B b E o] S A ERiy Tt

Zo 2 3|H Zo2 3N, 5™ HAEURAEFYUOE AXOF I Ee QLEXKS

5

3] of

MY vl ARt 7€ mi FES A dU T A Hlarel = v 5 Al ol

of Al === AUt} . d S o] 217 14.6 ol A+ Child 1.5

a2 14.6 <ol A4
A=EM Qole

Child 1
Parent

Child 2 Child 1.5

g Ax FANE == AZ A =2 At} O S Eo] 17 14.7 oA = Child 3 &
Child 2 Foll A3,

a3 14.7 Hol 4
A=54 99

Child 1
Parent

Child 3 Child 2

2 A == 9o ol A EAYFYL. & £ 19 14.8 o Al = Grandparent &
O 14.8 el 44l
A=54 99

Child 2 ﬁL Child 1

Parent

Grandparent

OfEH A == olglo] o Al mEE AYFUY . dE 59 1Y 14.9 o| 4] &= Grandchild
% Child 2 o} &l 9] ol AU,



14 &
23234 g
1% 14.9 ol#el 4]
4=54 Qs
Child 1
Parent
Grandchild
Child 2
[
0|3 M+

R
opx|at FE A E SEE 49
BIHZ 7 x FAY =S A9 & A
ezom JIERE I1¥X RE QA4S A

BEzog VIER IHI RE QA4S A
oz AZZ 187 BE QA4S A9 g
o2 AMEE 18X BE QA4S 49
oz She] FES

1% 1410 24 48 24

dzoz
Splatter
Flux
Chain speed
P Temperature
Setup

Temperature

Control
Height

Wave pump

Solder process

=

Flux
Control Setup

Splatter
Chain speed
Height Flow

Temperature
Wave pump

Solder process

Control

Solder process

373

Ajm Jjm
0X 0%

fo o
rore
il

Lo
=3
!
I
o 4
fu
o,
ol
i)
v
o

Splatter
Chain speed
Height

Splatter
Flux
Chain speed

Wave pump Setup

Temperature

Control

Height

Wave pump
Solder process
ofgf 2
Flux Splatter
Temperature Chain speed

Control Setup Wave pump

Height Flow
Solder process



%0 31
< 10 ~
%0
Mo . s P T
&K o W = ® W IS
i = ip B owh
&w ~3) ,bﬂoﬂ_rﬂ A iMo
ox . T o ‘A#
ey T oy o 1 o3 it o
¥ T & o ok deps T
WY RE TR ARG I uﬂwwg Jom
MTow D E T AW =K &
R e T ks GOy )
e G X "
ol m o= RO I ° T o Wy =
o — T - =X ~o — 2 Y
op M op X o S of R X0 w_xo ™
TdprE, Fig: o AT -
p B Z I 2T Towl %
ﬂ_u#%ulﬂul oy ];1001 o ML o
%an¢@m% T JOL%E 5= E
o W o o oﬁﬁ woE 2 % dz )
T o T wouE a3 M5 T P T
i % ) B HN < % = ok Po i n_tuﬂ Mﬁ
IR T W b ma o AT wooT o o
LeTocs @ T A a
&ﬁ o o:c o _ni ct _ < \Xl_vﬁ.‘_ = ¢
] m 70 mm N us| Yy M % W < &u ] EL% o
o+FﬁHi3%H3 S < B Mo X
oy Nfy B o) ] dué o ~—
g e TR PoarT T o >
o P OF W< N do T ® - < A s T
Lok gy A I Y P om T Mgy T
o U A I T W%M . =T I
N Tk ey BT A S p 2l &
KO R T il = BT ® g -
. — — ~ ; = KO ~,
L wome 2 oo s BT K »
e m R < M S M M E 2= o AT oo wl T % s
%05 O BUowl o — NN =} g o ml X0 '~ _.AO
ur T M @ R G of T g0 Il | Bl oy
o N Ok k< s ®F H o 7 B g wldp 3 = R
-r 5 T .~r/ =3 — ~ < ‘_ﬂOI‘lr - éu _ﬂulﬂ
= D& ol W g 20X WS B o =y
< or o ° T oo m - wt o
3 ~ < M H <
X0
< S iy
wjr —_
o
= =
(]

Xt
S
AHE-2F G o] & YERE 4= 9
d T gloeE R A
182} A o] 7} A o] Brhs3 o) .
o H

2 X

L

R

cholo] 19l & o] E o] Ex A%

tho o
Jolagle Ad = A%

o] E] B o] Lol A

CO101 =4S HIOIE Efo]



H

2
(40} ﬂArO
ﬂA| q o N_.W.O‘w .
H %0 :i iy = . ,Dr
ciky o o= T
o = o3 Mo Ty o Y Tom
- n . - TR e i
%0 M ~ ny o © m
E__.q — : X 1 n_Alx_
(=] o~ K B <
° 3 o b e o
—I— —_— ) —3
o N 55 A % T T o
ay O#E AT M_W = juy OT Hl_l
st H — yAL ﬂmo E_
e MR W L i
of 4 P N m
- T 3L m o G— n
UA = T T mmO 0 umO ,m.ﬂ A_
3w Tq @ _ G
s N W~ 3 i) MG ! o K0
o W Memw . & d e Hoog R
o — ol o
“_ﬂ H Mo BK 2 o & ) M a o
op W Gt T =2 T=o o2
o = TN o~ oy I © o o o <]
5D W B an T o MH ™ i
-— —_— ﬂ_A|
) w o] E'e M ol <k K . Fo =y An ﬂﬂoﬂ T
Uy S TS . A ny T o
T E = e @ Wwowm o Bz rg dwm
ulo wo <z drdl T oo T & =y =z X T P T
K o— = T T U3 i A o op
oS ED F 2T # n = @S Bl
MO o e ET® S R S
Wy ofF B H oMW s imar ¥ @
S %oy T s XX Boyw o TaEUTE K e
] o ol = KO~ : - T 3T o {] = RO 3 <
o OE Et OE —AO —~ O O#E o vl N OME ,UI K 2 \OI ,ﬂl N 1o N ﬂu ¥
W =n & o — S S - op W) I LA B %o X H 2 2o
o) — K o X 3 MH o, _._._._ < I = K % =0
S e T M E R TR X W o o
T s o w M Y @ﬁl o TN g R wj o o TN X o I
N 5 o T T oF Mo 5 Koz M i e m -
W RS e oz ool g Mo S CRENCN < w0
——_— ﬂowﬂ X g W e W m < T TTER Tagy OO wl
0 [} ) =~ O__.___ G Oﬁ ;oT ﬁo _l_ — ,Q _— T o N ZI o OL w
o = %% ®T 7 = —_ o T o X ooR B i) T Wm m
w2 Tl 2o © B X S wE = oH____ 71 0 © X o opim H % J
o I R B S i M oo T BT TEFW S U =
.romx S U — o o _I_ S e e o =~
S S =) ) O
= Hao —_ —_
U e
]



Hio



15




KO 31

0

70

Ho
oK
i

Hio

21}

379
379

o I

U

T R B B

i+ @7

A A

. 382

T4 A

383
383
. 383
. 384



2Y 93y Yy 77 37 22| g2l

(=

ZE S ALg5tE o] Gof| 3 B 4 A S 3 ol w2 A F=7)8)
of. 29 ohg % o) 7 A7} ]

A sl A S 2 2o Mo = ®

R4

2N o

} 3L Cities.jmp S Ui},
X 3> 74 A HalE A9ty
5

of o] 4] = OZONE, CO, SO2 % NO & %

[—
H
% oo
v e
o Vv
i}
o NH
jin}
o
m
u
K=}
[is
o
u
il
2
)
ol

od 41 HE

re N d
ot
)

wly o M
il
o
ot
2
tlo
Ry
o
e
i
i)
o,

g “letin 2

¢

I

a2l 151 & (A

z = HES T 9B XY e
=167 & 2% 5| 4 OzoNE
th city 4co =E
A Latitude 502

4l Longitude a NO

i ste
th Region

dpop-m
4 rop ]

A Max deg. F Jan
0ZOME

HEu.
2 F71g Ut} MP tlo] E] o] Bl A 7]E A S R =81} (81| E|0] 20| M
)FHAE FEoE JEE FUAFUE. o] doM =t dAE FEoE dEFHH.
— OZONE: LSL 0.12, USL 0.2
- CO:LSL 6, USL 12
— 802: LSL 0.015, USL 0.06
— NO: LSL 0.02, USL 0.04
6. "4 A wel o) kA Az
]

o it 772 #A 7 g5

S R BA|E A EFYT}.
g A W
AL FAISHH G & o] A BA| GX

Uebdyn. 7 Aol thaf ARt oA §
1211



380 =X U 15 &
77 87 22| Rl 2193y WY

a3 15.2 4 A A A
A= 74 34 e

- LSL =253 usL A BA ST ERE O
OZONE 0.12 . 0.2
co 6 ; 12
502 0.015 ; 0.06
NO 0.02 ; 0.04

BHH BA| -> = EFEHOZ BA|

SR HOZWAM EC| [MET 33 o4 HOIZ0 HE

PIE= 7= oA 6o=0 AF

7. 74 FAE AT UHS AU, o] Ao = d EMY MES Y. 0134711
st 14 A7} El G vlolH Hlol & d S4o= Z%P%‘HD} A=Y = 7t2E 32
o] A dlo]y Hlo] &l A3 = JFH .

Cities.jmp dl°] €] Elo]&2] " & " 7 o] 4] OZONE, CO, SO2 % NO ol "4+24 3A "4 &
A& Ve = HEVF ZAE Y.

8. Hloly EHlo] LA SHAIE By 3h-& B H "f 4 ghA we] " o wi A A S F
Y3}l 32 o2 Zho| MM M-S A e 3], Cities.jmp Hl o] E Ho] &= o] 53} SHA &
Hojuh= ghell Aol A 5 o] & ST 4 AFHT.

9. oAl FA S AP F AFUT. o] A= BM S BEE AHFYT.

10. OZONE, CO, SO2 ¥ NO & A ¥l y, @< 3yt



U8
2 3 2l |

a2l 15.3 o4 OZONE © W3t 172 34
£

0.25
A

0.15

LSL —
0.1 :’7
0.05

H O] A

Tl

b= 2ok AT

4=2d 59
4~/0ZONE 27 54
A=B|lAETH

L5L usL

At 05% S 95% ArE
Cpk 0.214 0.103 0.323

Cpl 0.214 0.104 0.322

Cpu 0.423 0.278 0.565

Cp 0.319 0.237 0.400
PRS-

HIE B % 710 2UH %

LSL O 27.0833 26.0430

UsL & 6.2500 10220

3 B FH 33.3333 36.2631

43573 8%

== LSL 0.12
] UsL 0.2
— e N 48

BE EBD 0.146875
T EFEEHA  0.04186
FH BEEEA 0.044729
OrEMd X  1.068531

BZ 015 BH(2)E SR TY BEET

dMA =W 5% e 05% ArE
Ppk 0.200 0.098 0.303

Ppl 0.200 0.097 0.302

Ppu 0.396 0.271 0.518

Pp 0.298 0.238 0.358
7ItH EH %
27.3972
11.7473
391445

OZONE €9l F7}3t 114 A7} 8| ~E 8ol e, Gofl "++4 kA" 4
ol ormg "BEX"H A g4 8 B4 HuE ¥}

E
=

3

o]

5

S}
=

5



382 EX gE2Ig 15 &t
4 otA 22| FEZ|E| SO IH e

A @75 ek Pol A BAE A% R ek wED T 14 97 el o] w1
A2 W S 4le] gl

HAMHol= &

1A R e B3 919 Hlol el A2 Bel A48 43 Al vl o) 2

o ALt of o] & ALg3te] 7t Aol 8] 4 @A hg S AT 5 AHU T

#A BA ARE ol I 7 @A D SRNA " T BR A0 BA G0 A
HES Ao}

2HEE 790l U8 34 FLE ¢S ARIUDG. T4 FLE gL Ashe SN B
4o AR WAUZS ATGUDG. 34 FLE §& B EPE 2 zol M 14 27
£ XAk v AFggy

cel 7 Ao welE AL

HE
870 ol 2ol 25 JMP FolE] Hlo] ol A 74 $AE ZEguT).
oS40 HE 2SS AZH dolE Hele] A B oz Agct.
HEY 37 8 Hol B T 4 BAZ A=Y F4 9l Al deld Hlol ol 4G,
7tz 737 s Hol B0l M A AAE h2E FA ol A dole Hlo] ol 4 g P,
IR A2 M
8 25 BN FE D" B4 obdlol 9 4AE AT, Ao) s ) A
S e AT WA D BYIM " e FEH o BA g0 HEgu. "
A RO R A SHS ARH T A BEGES AT B4 el FEHoR
EAF
oo @A) B4 ohdle] RE BRI AER A9 @A BT EA A Aeetn
A 4] "ol o) B Ak e H ag U

0o g A g AA &S IMP AL

9
CHA M8 48 WAL ) A4 4 sl
Eo A " AE AAR" FHL A e



égﬂi
X No ol
o T
O T mx Hr

Oﬂmo‘lac

L
= A8
£ Hol Y.

E] i3
28 Xbar, P, NP, C
7
sk OC 2+4d o] dFYT).,

3

=
s
g 2714 Wzt

9
@4 g5 Wa

[e]
&
.OC

o Az

i R
TAFORT T
T T R R
O\umo = 0 ot
O =7 Al

e Xbar Shewhart %t

A% 15.4 OC =441 A 2+ 3

2| =0j Cst OC =

b

OC ZM Q|| A%

il

Ton

uzel

el
;OL
—_——
o
™
)
o)
M

oy
oy

—

Jol
)

Ml

Ton

ruge]

el
fro
%0
™
T
o)
1
™
T

jol
<0

Ml

) HE| = Al e

-

o

Alaor (XBar ZFE O RF AFE 7}



KO 31

0

70

Ho
oK
i

Hio

& AU . A0l W

=
=

i

844 2% 9

1—7(]

Jol

i~
= o
i
ol T
Wi wh
e

NE oy e
P e =
B ~m
o ) b
X B
R
T T oo

ol

(RE X

EE 37| (N)

s
,mNO

i

AAE gl 5

1% = (c)

®E2 37| (n)
5|18 7l

=9 A3 I cl B AW 2 E

o
ot

LRSS

P

g},

&

o) 74} w8l 52 A4

it

A A

HAL 42 (n1)

A7 (n2)

]

_Z.*O
B

18 7F

"o

(c1+c2)

<+
KO

t

Ko

—

jod
Jlo

oo

10

Ton

EA A
%

¢EE
SEBIEEERE
ol =g,

A8



A==

ix Xtz

Agresti, A., and Coull, B. (1998). “Approximate Is Better than “Exact’ for Interval Estimation of
Binomial Proportions.” The American Statistician 52:119-126.

American Society for Quality Statistics Division (2004). Glossary and Tables for Statistical Quality
Control. 4th ed. Milwaukee, WI: ASQC Quality Press.

American Society for Testing and Materials (1976). ASTM Manual on Presentation of Data and
Control Chart Analysis. Philadelphia: ASTM.

Automotive Industry Action Group (2002). Measurement Systems Analysis Reference Manual.
3rd ed. Troy, MI: Automotive Industry Action Group.

ATAG (2005). Statistical Process Control. 2nd ed. Troy, MI: Automotive Industry Action Group.
Barrentine, L. B. (1991). Concepts for R&R Studies. Milwaukee, WI: ASQC Quality Press.

Bissell, A. E. (1990). “How Reliable Is Your Capability Index?” Journal of the Royal Statistical
Society, Series C 39:331-340.

Box, G. E. P, Lucefio, A., and Paniagua-Quinones, M. d. C. (2009). Statistical Control by
Monitoring and Adjustment. 2nd ed. New York: John Wiley & Sons.

Burdick, P. K., Borror, C. M., and Montgomery, D. C. (2005). Design and Analysis of Gauge R&R
Studies: Making Decisions with Confidence Intervals in Random Mixed ANOVA Models.
Philadelphia, PA and Alexandria, VA: SIAM and ASA.

Chou, Y.-M., Owen, D. B, and Borrego, S. A. (1990). “Lower confidence limits on process
capability indices.” Journal of Quality Technology 22:223-229.

Crowder, S. V. (1987). “Average Run Lengths of Exponentially Weighted Moving Average
Charts.” Journal of Quality Technology 29:401-408.

David, H. A. (1951). “Further Applications of Range to the Analysis of Variance.” Biometrika
38:393-407.

Fleiss, J. L. (1981). Statistical Methods for Rates and Proportions. New York: John Wiley & Sons.

Goel, A. L., and Wu, S. M. (1971). “Determination of A.R.L. and a Contour Nomogram for
Cusum Charts to Control Normal Mean.” Technometrics 13:221-230.

Harter, H. L. (1960). “Tables of Range and Studentized Range.” Annals of Mathematical Statistics
31:1122-1147.

Hoffman, D. (2003). “Negative Binomial Control Limits for Count Data with Extra-Poisson
Variation.” Pharmaceutical Statistics 2:127-132.

Jackson, J. E., and Mudholkar, G. S. (1979). “Quality Control Procedures for Residuals
Associated with Principal Component Analysis.” Annals of Mathematical Statistics 25:290—
302.



386

ix Xz AEE
23935 4

Knoth, S. (2004). “Fast Initial Response Features for EWMA Control Charts.” Statistical Papers
46:47-64.

Kourti, T., and MacGregor, J. F. (1996). “Multivariate SPC Methods for Process and Product
Monitoring.” Journal of Quality Technology 28:409-428.

Levey, S., and Jennings, E. R. (1950). “The Use of Control Charts in the Clinical Laboratory.”
American Journal of Clinical Pathology 20:1059-1066.

Li, G, Qin, S, Ji, Y., Zhou, D.(2009). “Total PLS Based Contribution Plots for Fault Diagnosis.”
Acta Automatica Sinica 35:759 - 765.

Lucas, J. M. (1976). “The Design and Use of V-Mask Control Schemes.” Journal of Quality
Technology 8:1-12.

Lucas, J. M., and Crosier, R. B. (1982). “Fast Initial Response for CUSUM Quality Control
Schemes: Give Your CUSUM a Head Start.” Technometrics 24:199-205.

Meeker, W. Q., and Escobar, L. A. (1998). Statistical Methods for Reliability Data. New York: John
Wiley & Sons.

Montgomery, D. C. (2013). Introduction to Statistical Quality Control. 7th ed. New York: John
Wiley & Sons.

Nair, V. N. (1984). “Confidence Bands for Survival Functions with Censored Data: A
Comparative Study.” Technometrics 26:265-275.

Nelson, L. (1984). “The Shewhart Control Chart—Tests for Special Causes.” Journal of Quality
Technology 15:237-239.

Nelson, L. (1985). “Interpreting Shewhart X Control Charts.” Journal of Quality Technology
17:114-116.

Nomikos, P.,, and MacGregor, ]. E., (1995). “Multivariate SPC Charts for Monitoring Bach
Processes.” Technometrics 37:41-59.

Pearn, W. L., and Kotz, S. (2006). Encyclopedia and Handbook of Process Capability Indices. Vol. 12
of Series on Quality, Reliability, and Engineering Statistics. New Jersey: World Scientific.

Portnoy, S. (1971). “Formal Bayes Estimation with Application to a Random Effects Model.”
The Annals of Mathematical Statistics 42:1379-1402.

Sahai, H. (1974). “Some Formal Bayes Estimators of Variance Components in the Balanced
Three-Stage Nested Random Effects Model.” Communication in Statistics — Simulation and
Computation 3:233-242.

Slifker, J. F., and Shapiro, S. S. (1980). “The Johnson System: Selection and Parameter
Estimation.” Technometrics 22:239-246.

Sullivan, J. H., and Woodall, W. H. (2000). “Change-point detection of mean vector or
covariance matrix shifts using multivariate individual observations.” IIE Transactions
32:537-549.

Tracy, N. D., Young, J. C., and Mason, R. L. (1992). “Multivariate Control Charts for Individual
Observations.” Journal of Quality Technology 24:88-95.

Westgard, ]J. O. (2002). Basic QC Practices. 2nd ed. Madison, WI: Westgard QC.



>
He

s

oH

g Y

S EN I 387
Wheeler, D. J. (2004). Advanced Topics in Statistical Process Control. 2nd ed. Knoxville, TN: SPC
Press.

Wheeler, D. J. (2006). EMP III Using Imperfect Data. Knoxville, TN: SPC Press.

74:701-726.

Wiludyka, P, and Sa, P. (2004). “A robust I-Sample analysis of means type randomization test
for variances for unbalanced designs.” Journal of Statistical Computation and Simulation

Woodall, W. H., and Adams, B. M. (1998). Handbook of Statistical Methods for Engineers and
Scientists. 2nd ed. Chapter 7. New York: McGraw-Hill.



mHr
-
<

ExE A=

388

F1
0
%0
Ho
oK
Pl

Hio



H =
B_|__I

7= 2lo| A x| Argt

Scintilla is Copyright © 1998-2017 by Neil Hodgson <neilh@scintilla.org>.
All Rights Reserved.

Permission to use, copy, modify, and distribute this software and its documentation for
any purpose and without fee is hereby granted, provided that the above copyright notice
appear in all copies and that both that copyright notice and this permission notice appear
in supporting documentation.

NEIL HODGSON DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, INCLUDING
ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO EVENT SHALL NEIL
HODGSON BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Progressé® Telerik® UI for WPF: Copyright © 2008-2019 Progress Software Corporation.
All rights reserved. Usage of the included Progress® Telerik® UI for WPF outside of JMP is
not permitted.

ZLIB Compression Library is Copyright © 1995-2005, Jean-Loup Gailly and Mark Adler.
Made with Natural Earth. Free vector and raster map data @ naturalearthdata.com.
Packages is Copyright © 20092010, Stéphane Sudre (s.sudre.free.fr). All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

Neither the name of the WhiteBox nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
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(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

e JiODBC software ia Copyright © 1995-2006, OpenLink Software Inc and Ke Jin
(www.iodbc.org). All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

— Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

— Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

— Neither the name of OpenLink Software Inc. nor the names of its contributors may be
used to endorse or promote products derived from this software without specific prior
written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL OPENLINK OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE.

e This program, “bzip2”, the associated library “libbzip2”, and all documentation, are
Copyright © 1996-2019 Julian R Seward. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

2. The origin of this software must not be misrepresented; you must not claim that you
wrote the original software. If you use this software in a product, an acknowledgment in
the product documentation would be appreciated but is not required.

3. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.
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4. The name of the author may not be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR “AS IS” AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

Julian Seward, jseward@acm.org
bzip2/libbzip2 version 1.0.8 of 13 July 2019
R software is Copyright © 1999-2012, R Foundation for Statistical Computing.

MATLAB software is Copyright © 1984-2012, The MathWorks, Inc. Protected by U.S. and
international patents. See www.mathworks.com/patents. MATLAB and Simulink are
registered trademarks of The MathWorks, Inc. See www.mathworks.com/trademarks for a
list of additional trademarks. Other product or brand names may be trademarks or
registered trademarks of their respective holders.

libopc is Copyright © 2011, Florian Reuter. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

— Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

— Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and / or other materials
provided with the distribution.

— Neither the name of Florian Reuter nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
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USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

e libxml2 - Except where otherwise noted in the source code (e.g. the files hash.c, list.c and
the trio files, which are covered by a similar license but with different Copyright notices)
all the files are:

Copyright © 1998-2003 Daniel Veillard. All Rights Reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy of this
software and associated documentation files (the “Software”), to deal in the Software
without restriction, including without limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to
whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL DANIEL VEILLARD BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of Daniel Veillard shall not be used in
advertising or otherwise to promote the sale, use or other dealings in this Software
without prior written authorization from him.

¢ Regarding the decompression algorithm used for UNIX files:
Copyright © 1985, 1986, 1992, 1993
The Regents of the University of California. All rights reserved.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS “AS IS” AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.
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2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

3. Neither the name of the University nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior written
permission.

Snowbeall is Copyright © 2001, Dr Martin Porter, Copyright © 2002, Richard Boulton.
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used
to endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS \”AS IS\” AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

Pako is Copyright © 2014-2017 by Vitaly Puzrin and Andrei Tuputcyn.

Permission is hereby granted, free of charge, to any person obtaining a copy of this
software and associated documentation files (the “Software”), to deal in the Software
without restriction, including without limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to
whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.
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THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

e HDF5 (Hierarchical Data Format 5) Software Library and Utilities are Copyright 2006—
2015 by The HDF Group. NCSA HDF5 (Hierarchical Data Format 5) Software Library and
Utilities Copyright 1998-2006 by the Board of Trustees of the University of Illinois. All
rights reserved. DISCLAIMER: THIS SOFTWARE IS PROVIDED BY THE HDF GROUP
AND THE CONTRIBUTORS “AS IS” WITH NO WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED. In no event shall The HDF Group or the Contributors be liable
for any damages suffered by the users arising out of the use of this software, even if
advised of the possibility of such damage.

* agl-aglfn technology is Copyright © 2002, 2010, 2015 by Adobe Systems Incorporated. All
Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

— Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

— Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

— Neither the name of Adobe Systems Incorporated nor the names of its contributors
may be used to endorse or promote products derived from this software without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS “AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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dmlc/xgboost is Copyright © 2019 SAS Institute.

Licensed under the Apache License, Version 2.0 (the “License”); you may not use this file
except in compliance with the License. You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed under the
License is distributed on an “AS IS” BASIS, WITHOUT WARRANTIES OR CONDITIONS
OF ANY KIND, either express or implied. See the License for the specific language
governing permissions and limitations under the License.

libzip is Copyright © 1999-2019 Dieter Baron and Thomas Klausner.

This file is part of libzip, a library to manipulate ZIP archives. The authors can be
contacted at <libzip@nih.at>.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

3. The names of the authors may not be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHORS "AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

OpenNLP 1.5.3, the pre-trained model (version 1.5 of en-parser-chunking.bin), and
dmlc/xgboost Version .90 are licensed under the Apache License 2.0 are Copyright ©
January 2004 by Apache.org.

You may reproduce and distribute copies of the Work or Derivative Works thereof in any
medium, with or without modifications, and in Source or Object form, provided that You
meet the following conditions:
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— You must give any other recipients of the Work or Derivative Works a copy of this
License; and

— You must cause any modified files to carry prominent notices stating that You changed
the files; and

— You must retain, in the Source form of any Derivative Works that You distribute, all
copyright, patent, trademark, and attribution notices from the Source form of the
Work, excluding those notices that do not pertain to any part of the Derivative Works;
and

— If the Work includes a “NOTICE” text file as part of its distribution, then any
Derivative Works that You distribute must include a readable copy of the attribution
notices contained within such NOTICE file, excluding those notices that do not pertain
to any part of the Derivative Works, in at least one of the following places: within a
NOTICE text file distributed as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or, within a display
generated by the Derivative Works, if and wherever such third-party notices normally
appear. The contents of the NOTICE file are for informational purposes only and do
not modify the License. You may add Your own attribution notices within Derivative
Works that You distribute, alongside or as an addendum to the NOTICE text from the
Work, provided that such additional attribution notices cannot be construed as
modifying the License.

— You may add Your own copyright statement to Your modifications and may provide
additional or different license terms and conditions for use, reproduction, or
distribution of Your modifications, or for any such Derivative Works as a whole,
provided Your use, reproduction, and distribution of the Work otherwise complies
with the conditions stated in this License.

e LLVM is Copyright © 2003-2019 by the University of Illinois at Urbana-Champaign.

Licensed under the Apache License, Version 2.0 (the “License”); you may not use this file
except in compliance with the License. You may obtain a copy of the License at:

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed under the
License is distributed on an “AS IS” BASIS, WITHOUT WARRANTIES OR CONDITIONS
OF ANY KIND, either express or implied. See the License for the specific language
governing permissions and limitations under the License.

¢ clang is Copyright © 2007-2019 by the University of Illinois at Urbana-Champaign.

Licensed under the Apache License, Version 2.0 (the “License”); you may not use this file
except in compliance with the License. You may obtain a copy of the License at:

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed under the
License is distributed on an “AS IS”, WITHOUT WARRANTIES OR CONDITIONS OF
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ANY KIND, either express or implied. See the License for the specific language governing
permissions and limitations under the License.

1ld is Copyright © 2011-2019 by the University of Illinois at Urbana-Champaign.

Licensed under the Apache License, Version 2.0 (the “License”); you may not use this file
except in compliance with the License. You may obtain a copy of the License at:

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed under the
License is distributed on an “AS IS”, WITHOUT WARRANTIES OR CONDITIONS OF
ANY KIND, either express or implied. See the License for the specific language governing
permissions and limitations under the License.

libcurl is Copyright © 1996-2020, Daniel Stenberg, daniel@haxx.se, and many
contributors, see the THANKS file. All rights reserved.

Permission to use, copy, modify, and distribute this software for any purpose with or
without fee is hereby granted, provided that the above copyright notice and this
permission notice appear in all copies.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT OF THIRD PARTY RIGHTS. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE
OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of a copyright holder shall not be used in
advertising or otherwise to promote the sale, use or other dealings in this Software
without prior written authorization of the copyright holder.
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