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Nl T P T A —LEd EERERBOINT A—2EEANRZZEDLHD T, £, HEmO—%
B 7oV T3 —LTRE, 5907 —22MA T, EHE/ EFEROH O IHEaO—4ER]| 5E5
L TL<IEE W,

EESWOHTIEEH (IBAR)

TR, HRDHTROHAZ 2 —] IKFENBZHMICDOVTHHL XS (TNHDO5MIE, HLw [Ed
SRDHTIRSD] ICEENDE CHATON L FZD F9),

o Weibull7pfi, BIfED & Weibull 3 fi, M7 fi, CNSD0MIE. Fic, T3EBM ORI, £
FOEERZINT B L ZIfbNTVET,
o Ao, TONME. TRIEZOTT,

o AN—Z7f, (0,1 OXMZHIAE LTOE T, FER—271Md, HI57EED0N S 1DHPHICINE 5T —
2T LTS EDNTVET,
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—ZEDHH E3E
IBRRD B TIE&HDFFH EARNGRE O

o [EEHIRR] 2fIE. S UST A MY VIREEOHTEM (I—3IVEEHE) 2R L. EEiiRE H
TROET, LATT I L RCHBIRAERREN, Ty FORCATA ZNERRENET, A54K
o TH—IVERERAZZEETH LT, HRIEOERVWEZFEI T T, [(h—RIVZERE] O
EE, 7 — 2 OEERAICE DO TRHENE T,

* Johnson Su%3ffi, Johnson Sb%3ffi. Johnson S17 i, TNHE3DTHWKENE DT AT LIE, BEE
REDH LD EHAGDLRICHIELTEY ., FRICT—RXIHTIIELET,

o —RALETE (Glogiifi), HEMIRMEE ONA AT vt A1) &L, DMMN—ETEWIEERRT—XIC
BALBET,

FRTDBHDLEE

[TRT] AT a3, BIEOT—XCHEARBEG TN TONMZHTROET, [ moki) LKR—h
IZ. HTROENTERDMOMERDTRENK T, Fo v IRy FATHMZERTE I LICL>T, £D
DEDOLAR— b, BXUCLANTT L EICHPNZEHEIMROZR SRRz 0 EZA 2 ENTEET, 7
THIVETR, T—RIHREBEELTOE0MDF 2y TRy JADA k> TOET,

(5341 OVU R M, AICcOfETHIEICI A TOET,

ZRICADMEN D 25813, IEDEOHZHRET 20MERNENT T, DAYV FONRIIEE MO
ATT, TRNTOHEICBNT, BERTA—=2DH 201 (N—5531i*°Johnson Sb 77i7& &) 1R &
nx9,

&R

AR DV TR, ROEIZBIL T IEE W,

o DEEIMMOH TdHORHEHIFEM (HiRD ) (95X—=2)

o [HTROIETIVOSALEOFERE (HD 1 (102X—2)

o [HTROANMOA T ay (HRDI (93X—)

MRS DH IS (IBhR)

B HOHTRO] T avid, T—R2OENITXRTEHEO L ZORMEATEET, [BESOMOH T
] OB T g ViE. BEEUEDO T —ZISH LT, Poisson/3ie “HG A E R H TIIHFE T, NI OFERE
ERDOEFOTT,

e Poisson

e Jj> < Poisson
o If

o ~N—XZTIH
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RETER

FAtRHIC DV TIE, ROHiIZBRL T EE W,

o TEEROMIDH TdHOREEHIEEM (IHi) S (100RX—27)

o [HTROIETIVOSALEOFERE (HO ) (102X—2)
o [HTROAMOA T ay (HRDI (93X—)

HTRSERHEDF T 3> (IBR)

HTROITMDELHR— M ROZARZDH D 7V w795 LBMOA T a VDERENET,

B¥7OY b ST Hy RREHRT Oy FAMERENE T, [ZFT Y b (94R—) ZBRLT
STEEW,

BEMIR M0/ 8T XA —ZHEEMZFICHEEMRNGRE N, AN I LICERTERENET,
BEE HTRDESMHNLT, BWEEMENTREENET, NEGE ] (95—) 22U TIEE,

BWINTA—ZDIBE —HONRTA =22 EEDOMEICEE L. MDNRFTA—2Z2HETEZLHTEET,
Floo ANIUTRRSGA—ZERNT —RICH TR EZ0 E S DDRES N, ZOFRERD 124D T R
El LR=FELTERRENET,

PR TOA Ty arEERT S L, f5E Uz FUIREMRICH LT, RIEEEHFMEE L TWiRnaiim
MREINET,

K IIDSMARBRERTE RETNSHER GIKEIEHR) BPRE->TELT, T—2h5RDIZVES
KT DA Ty g vEFoTLTZE W,
EREBRANE, TR T2MICHE L TR B ONNEHETY ., TZNEMRENMTAT. HhD. ENZTED
SBEE LT =205 255, TOTF—RI0tizEH TID T, ZOMINZIHERELTEXINT
L& 9, TKVTIDOHMERZHE] (103X—=) ZSBH LTI,

RRBRFR {5 L7 AHRIRA & B2 BT, — (L& N7z TR/ HREMEH R EnE I TERRIRYY (95
R=Y) ZBRLTIEE W,

HTRDETIVDRMURERE HTROIDHOILED, T—2T—TIVOIREENET, [HT
BHIZET VO OFEHREE (HBO ) (102X—2) 2L T LT,

BERBHORE HTRDINMOEEREED, T—2T7—TNVOIMRFEENET T, BEEKTIE, 15
A—2fEEMEMPMERENE T,

TROHAFERNZREFE EROMICERT 572D OFELMAEENE T, COFHERIE. TSI
DT, TR ZIERNMIGED KO ICAE#T 58D TY, DA T2 g id, Johnson/ifi, —Hi{k
WG, £T2ESHASHAAH TROSNTZHEICOAEATEET,

HTIHDEIR DD TIDIHT HHEMALR— LY« FUNSHIBRENET T,
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—ZEDSH $£3IZ
[BARD&H Tl &HDEEL EARNEHET 21
2ZE7Oov b

[Br7Oy b A7 a vEERT2 L. HlikTay FERREBHRT Oy FAMERNENE T, HTEDE
SIS T T fEENE 7Ty MERDADDERDWTNAMNTRD 9,

X#h: 7—%2, Y# : HTED D HDH AR
e [EDE Weibull

o Hivw

® Beta

e Poisson

e J < Poisson

o If

o N—%& IH

X#h: 7—72. Y# : HTEDc D HDRER
o IEH

o IFHIRANEL

o fEMK

X&h : SR T —IVDT—%. Y8 | HTIIDRHORER
o WeibullJE2:BI%(

o OHEIER

o MufEFRREIE

Xéh : FEERDHOSMUR. YH : HTIHRHOMESR

e SHASH

e Johnson Sl

e Johnson Sb

e Johnson Su

o AL

(7w b OFRVEMRZ DA 2 —I2id, RDA T a VHERENET,
EEE  X@he Yz ANRA £9,

ERERAR  [EHIO IR 1y b+ CldLilliefors D95% (S #EMR . Z DD 7 Aisi 7 vy b Tlda=0.01,
b=0.990 & xDI5%FHESHEH (95% equal precision band) 7/~ L %3 (Meeker and Escobar
1998),



$£35 —ZEEDST 95

EARNGHE O IBRRD & Tl &HDFFA
BT BIRRRE LTE oI S AMEZERRLE Y, ZHOMEN ZOBIRONITICH 2755, FEINL

e EBICHTEE> TV BT MDD £T,
PRIEDBEIR JOELBOTRIAZ R KFRRZ LR LT T,

BEE

EEE] A7 a vz2BERTEL, HTEDEIHICH LT, BRERENEINET, CTTOESE
BEE. A28 M0E Tlda <. B il% (EDF; Empirical Distribution Function) 1D { Mg T
T, BERODAEBICE DI REIZ, AM2EBREX D BB EL. LA TS LOPRRMEIC X - THRIEH
ENEDLSRNEWVI FHTHA2ERELDENTHET,

o IEBUGRICOVTIE, BAY A ZN2000LL T & E X IERIMEICEI S % Shapiro-Wilk DRUED, AT A
AM2000& H KEWE ZIFKSL (Kolmogorov-Smirnov-Lilliefors) OMEMNFHREENE T,

o HEHROEIC IV THEIARY A XH30LL FOBAE. 2 DD 1E s Kolmogorov F Il 2 #Hd» & C i il
g & Lie 7 (Conover 1972) MMiibnE S, COmfiEE. FFERETYT, -, BROMICE
WTCHEAY A XH30%H B2 55513, PearsonD 1A 2F-MENMEDNE T,

BEEIEER

o WHEHMIFHMICOWTIE. [HTREDEDHOX T 3> (HKR) 1 (93—) ZBILTLIIEE L,

LERIRSR

(ERBRR] 475 2 Y RENT B &, (LHBAR L FIE AT 3700w ¢ ¥ RuhlE £, TELk
7230, ML E NIz TRME RIS NE T, ERAHTIE, N CHIMD 5 FIliZ3on
FehiEld, 0.1358—t Y bRTY, 7z, LHIC3olENfiEd. 99.865/ 38—t FRiTY, — LT iz
TR, BTRDEMHOTNED S — > M AN SIS NET, ERHEE LI 5T
KW U5/ S— > b AU S HIRIE TORMEE 30T,

R

o FRHIRHICOVTIE, (BTSN TS 2> (HED ] (931—) ZBIMLTEE,

EFDmDH TIZHDFETIEHE (18R
CTTE. BEEHOBH TED] A= 2—THEENTOBHEADMCOVTHILE T,
AE: IMP 15T, SHi0H TEDDO—BOBRENHL 50 & Ui, TT TR, HRIEORBIEINTL

BZIMPIHIROBEREICDOWTHHAL £9, HRDAZ 2 —2FRT2ICE, ZROFO=MR2 2T ) v D
L. [ERDHEOHTIEH] > [IBRRDAZ 1 —EFMICTB] ZFEIRLTIEE L,

IE3R

EHSDH TIEDIZ DN TIE. TEHOBTIZSH] (82X—) ZBIRLTLIIEE L,



96

—ZEDHH E3E
IBRRD B TIE&HDFFH EARNGRE O

SHEIER

HRERIHDOH TEIDIC DOV TR, DHBIEHDOH TID | (84X—) ZBIML TIEEL,

Weibull, BiED ¥ Weibull, i&i{#

Ei=E

Weibull73ffild, oo (RENRTA—=%) &R JBRNRTA—=2) ICX>THRDENZ DT, AT E
REYE L OFEMEHET 2 EDETIVE LTXLIfIHENET,

Weibull 7341 35 & U B D & Weibull 541 OEREERIEIE, XD K S BN THHEINET,

TR RE B AL g(g%e)ﬁ_lexp[—(y%e)ﬁ} EEL op>0; 6<x

E(x)=0+ ocl“(l +[13)

Var(x) = ocz{l“(l + %) _ r2(1 N %)}

cCT, TOBRHYEETT,

[Weibulll 7Y 3 v Tld. BESTA—% (@) DOICHRESNTT, [BIMEDEWeibulll 7 3 Tl
TF—ZDR/MER o THE/ ST A—% (0) ZHEL., ROOT—XEFoTolPrEELET, MIES
TR =R AL, [DINTA—RDIEE] A7 a v T, ZOMEEBELTLIREEY, [HTIRDIE
PDHEOF T av] (61R—) ZBRLTLIEEL,

XE: [HFMO—ZR] 7Ty b 74— LT, [—ERBONMM] 75y b7+ —LERIRZ 5T, BEDE
Weibull 73 i DRt/ 85 A — 22 H#EE L TOE T, BIED & Weibull 0/ OHEEICIE, [FaO—24] 75
b7 4 = LOWEEDIE S WEL TV, [EEME/ BRI O THmo—%&8 | 522RU TR
T,

CHIGE) 4371, 2735 X —Z O Weibull M ilc 5513 3 (0,B) 2. =1/ BB X T = In(o) I ZEH L7 i T3,
IR OB TEHIEOVTIE, TEROBH TS| (83~—) BBILTIEEL,

(Ar=] ATvarvz#RTZ L. HUGMNHTEDEN, 00>0, 0>0 LWVINNTA—ZNHEEE N
9, adNMOBIREZ, cl3NMORERZLRLET, TBIE (0) LTENZE3FHD/IITA—2E, 5D
TRRMEZRLE T, TOREISTA—2E, T7 4V FTROEREEINTOVETH (ADT— 2 HENZVE
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). [BWINTA—RDIEE] 47> a3 BRI, TEOMICETETEXT, [Ty hot~
v (61R—=Y) ZBRLTIIEEY,

TR B A 1 (x—0)%~ 1exp(f(x -0)/0) 7L 0<x; 0<o0,0
I'(o)c*

E(x)=ac+6

Var(x) = 06>

o C=10BOAYTI, BEN VI HHEIFENTOET, 0B EHT B &, S HICi > Tl
LET. COLIBNRTA—RIE, —RIC, RENT A& LIFIZNTOET,

© G=2. a=V2 0=00L DAY AL 2RI, 1D ET .

o o=1 0=0D&XDHHHIE, IBEOMHTEDET,

ARG OHERBIE. o<1DHE, WICBAPLET, o> 108G, 00 SmAMHEICET 5 E THEML
%, WAPLEJ,

N—%

N—R DT, FEHEN—25FE, (0,1 OXBUNED F8 A, EHEX—201MMIE, #BEREDINDS
1OHEICINE 2 T — 2 L TR L DN TVET, [N—4] 7> a Vv EERTE L, X—257HD2D
DFIRIST A—Z0a >0, B>0&, 2DDMMH/ST A—%0, o HEEINE T, FERIZO. LRIZO+cLEX
N, R=Z5MOMEIFO<x < (0+0)DXMITNE D X9, OFFIMA, cldHHICEK > TENEFNHEET 1
F9, MR-, 0=0, 6=17T79,

[(DTINSA—ZDIEE] ATV arvEERTNL, RIA—ZELEOMICRETEET, TOK., Efllo

B T — Z DAL E, FRIOBHMEX 7 — 2 ORIMELL FIC L UEa D E8 Ao [DHi/8T A—ZD
8] A7 a VORI OV TR, THTROIEHDA T ar] (61X—=Y) ZBBLTLIEE W,

1

— (- 0)%"10+c-x)B-1 xzrL 6<x<0+0; 0<o,0pB
B(o, B)o® T B-1

HER AL

o
E(x) = 6+60CTB

c2ap
(0 +PB)% (o +B+1)
TTT. BOEBR—=2EETT,

Var(x) =

EREERTE

FHIREGAMOH TEHICDNTE, [ZTHIEHIEAOL TEH L ZHIEFIEADH TED] (85X—) 2%
L TL<STIEE W,
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FBhER

[FEER] AT avid, /UNRTGAR) v I REREOREME (h—3xIVEERE) ZFIH L, TRz
HTIEHET, L AT T L EIFEIRNEREN, 7Oy FOTICASA EDNERENET, ATA X%
ffio ThH—FIVEHEREREET S LT, FREOEAVWERGTEE T, [H—XIVZERE] OVIE
3. F— R OMHEREEICEDSVTERENE T,

SHASH

SHASH73 i D& TEHICDNTIE, [SHASHOH Td ] (83X—) ZBMIMLTLIKEL,

Johnson Su. Johnson Sb. Johnson SI
Johnson O34y AT LZ, 29 % L IERORICZ 23 DD TR ENTVET, 32057, KD
LBDTY,
e Johnson Su (ZD7ifiild. ARTEHD FLA)
e Johnson Sb (2D, NI A—RICXDERINZEHZ L FcHbBED)
e Johnson Sl (ZD5HlE, NTA—RICKDEHRETNBHERZ L TOWTNMNCFDOMNBUERIT)

Sl T A7 L, IRz 7I3H#iPH (bound, unbound, lognormal) Z/RL %9, HKD A =2 —THRHEINT
WBFELIZRED £9M, EJohnson AT LOFEFILAEIC DN T, Slifker and Shapiro (1980) A%
FWKIZDET,

Johnson 73T v A7 Lid, FHHENGN T ETAKDHLET, TNEIDTHRENZE DM AT LI, &
FELREOH LD ZMAEDRIHISGLTHED, FMICT—XICHTIEDET,

2B R LT H L, DV ATLIRDE S ICERINET,
Z = y+3f(Y)

Johnson SudH&EE,

AY) = 1n(y+A/1+Y2) — sinh 'Y

b
D

Y = —o< X <o

q ‘

Johnson SbD A1,
B Y
f) = 1“(1—1/)

X-0
c

Y = 0<X<6+0



$£35 —ZEEDST 99
BEARMESGE O |BRRD B T 1D DEEHE

Johnson SIOH &, 6=+1T

fY) = In(Y)
y - X=6 B<X<oo c=1 OHBH
c —0<X<0 c=-1 DHE
Johnson Su

v, O x—0\271-1/2 . 1(x—96 .
2R K. 2 e — ol [l PR oo,
%4&§%A.KJ1+( )] ¢h+8mm,( )] 72720 -0 <x,0,y<e; 0<6,0

Johnson Sb

ot e HE A x—06 oo . )
T2 B AL ¢[y+ Sln(cf(xfe)ﬂ((x—e)(c—(xfe))) 721l 0<x<6+0; 0<o

Johnson Sl
e " 8 x—0 N _ B _ H_A
il e AT m¢[y+81n —-(—5—-} L o=10580<x, 0=-105H50>x

TTT, OC)IIEHEE I TR O R ERIE T T,
RO 7 ZHEICENTL TN,

o NTA—ZHEEMIR, OV Y 2 —ZOEENF LRI K> TR S HICK L REENH D 9,

o FTTFIFDLKR=MTE, NI A-ZDOEHEKMERRENEL A, Johnson Dl ERISHNE L
g B72DDEDTH O, /8T A—XDEHXMEICRDHE O EBEURDRNHTT, 3T A—2DOEFHEXMH
ZFRRTBIE, LR=F2E7Yv I L, [BI] > [TRI9S%EMEMRA] & [LRAI95%EFERR] =ik
RUFT,

—RRIEXIE (Glog)

CONMRE. EVMBEER L. IERDMRICHS TEMFEALHEL TN —ETEVnT— 2RI £ T,
[—fRALR ] Dfid, p (BLiE). o (RED. A GBIK) D3DDIRT X=X TilibE N9,

S [ R 1 x + Ax2+ A2 x + WJx2+ 22
ks of Jflog(*E) ] A
© 2 o(x2+ 22+ x4x2+22)

72720 0<); 0<0; -o<U<oo
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— ARG TG, BRI ICERT 5 LA TE, ERAHEERDOK S HBRICH D £,

z= é[log (“— W} N uJ ~NO,1)D &%, x ~Glog(l,06,\)

A=0D%E, —HAbxEs i LogNormal (WLo)ICFELL &D £T,

AE: TT7AINFOLR—MCE, RIA—XDOEEXMIEFERENETA, —MBAEHESHIZERDHANE
T B3EDDEDTH Y. 3T A—ZDEBXMICIZH F D BURDRWZHTT, /8T X—XDEHEK M~
FRT B, LR=FE2EHEZV w7 L, [F] > [FAI95%(S5ERR] & [ EAI95%SHEER] #FEIRLF T,

IANT

COFTvarvzBERTE e, ABRENTVARIELEALINTORHENL TSN, (5O LR—
MZHRWVT, AICcAVNEWVIHIC, N5 DTMOAFINTRENK T,

AICcid, KD& S5 LTRAEENE T,

2v(v+1)
n—(v+1)

AICc = -2logL +2v +
ZCT.

- logLid. ¥R

- nld. EARYAX

- Vid. T A—X D

FICADMEND B EE, EOEDHZNGE T BRI ENET T, e, HHRAHOANERENE
Yo Mk TE, BE NS A=Z0H 50 (N—Z3F*Johnson Sbiyfizz &) BRIt ENE S,

RS DH TIEHDFFTHIEHE (18R
CTTE. [MEOHOBHTED] A= 2—THEENTOBHANMCOVTHILE T,
AE:JMP 15Tid. 71D H TEDHD—EDOREENF L ED X L7z, T TiE, AfEOBHIcEENTHY

BZIMPIHIROBEREICDOWTHHAL £9, [HRDAZ 2 —%2FRT2ITE, ZROFOC=MR2 2T ) v D
L. [EGRSHEDOHTIESH] > [IBRDAZ1—EFMICTS] ZHEIRLTIZEL,

Poisson

Poisson3 i D&% TIEHIT DV T, [PoissonDH Tlde ] (88X—V) ZHBIBLTLEE L,
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#><Poisson

73> < Poisson 7 fild., FEEAUD TR B EE D Poisson D Fib B, T—XWVEREIN TV B L 2RI BET,
fle UT, HBORA SN THRE LT FRORERIR ENBITONE T, TOHRE. S35 mIc B 3 it
BOFEY) (W 1, REMCEX->THEESEEZLONET,

77> Poissonsifiild. x| uAFEUD Poisson 73 ICHEW . Z DD T X—Z (0, T) DA > < 0 ARIHE D
EWVWSIENDEHTEE T, H~<Poissoniicid, A=0TE0=T+1D2DDIFTA—EZHRH D ET,
INT A=\ PEUST A—2TT, 6> 1DHAE, WAIE. DX DK DPoisson7 i &k O & 57EAVK
ELAEDET, 6=1DHFE. xDHFEFIADPoisson 73 [lc iz D £9,

Tx+ (5_7:1) X _L
HEIEC (%5 % o1 krL o<k 150 x=012...
T'(x+ 1)F(G--—_ 1)
E(x) =
Var(x) = Ac

CTT. ()&, AHr~<BETY,
ARRO & BD | x| WEFEUD Poisson B HICHE, WE/ST A—Z(0,T) DA VI AIHES TWVD EAEE

NTVET, TOTIYETF—LTRE. A=oTtBEXUTo=T+I PTG AR L L THEETNET, aLTtD
e, IRk vEtETcEEd,

-1

a o>
Il
Q>

Q>
Il
Q- >|I>»

7272 L. cOMRMEM OB, LR oRZMHTEEE A, TOHA, H > < Poisson 4 il THIAD
Poisson S #ilc S L < 20 A W ZDOADHEE L 50 7,

ODHEEMENEEI DG E. />~ Poisson /) fiild. ROMERBEEZFRDAD —HAMICHFLL KD X,
= y+7*1 r(1 _ e
p(y) ( y )p (1-p)¥ FIEL 0<y
CCTr=aB&U1-plp=1

[Samples/Scripts] 7 # )L ZDH D TdemoGammaPoisson.jsl] #3173 % &, /ST A—RZAELCDH U<
Poisson73ffi £ 785 XA —Z LD Poisson iz IR TE £ 9,

ISR DS TIEDICDOWTIE, TTIHOH TES ] (89IR—) ZBIRLTLIEE W,
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N—%2_1H

N=Z ZHJHDOHTEDICDNTIE, [N=XZIHDOHTIEH] (90X—) ZBILTIEEL,

HTIIHIETIVDRURDREEFHE (IBR)

AE:JMP 15T, nDHTEDO—HDOERENF L ED XL, 2T TR, BfftodickEn Ty
BZIMPIHIROBEREICDOWTHHAL £9, HRD A= 2 —%2FRT2ICE. ZROFOC=MR2 2T ) v D
L. [ESERmDHTIESH] > [[BRDOAZ1—%BICT 3] ZHERNL T LI,

Zi7ay b ICRRENZ R L. [BTRESBLETIVORMURERE] O~ FTRIFEND 00
. ROFGETHEENEK T,

1. F=ZZFMAAA, W2 AT, oK, FEN (ZA) OF =2 LTE, B&Z DIEMLZE D
HTEI,

2. HF—RITHLT, pyy=Mfii/(n+1) ZFHFLET,

3. quantile) = Quantileg(pp) ZatH L 9. Quantilegid. HTIDIIMMOINIRBELTT, Kz,
i=12,..nT79,

HTEBDHDA T 3 >~ DFEETEIEEE (IBhR)
CTTE. BTRDIANAIT B, BARRE L AR DL TR F 9,
AE:IMP 15T, HHiOH TEDO—HBOMBENHIL < 50 & Uiz, TC TR, HHMEOTHIEE AT

ZIMPIHMRDOBEREICDOWTHIHL £97, [HIRD A= 2 —Z2FKRT BIcd. ZHOFRC=EMRE BT ) w7
L. [ESEREDHTIESH] > [[BRDOAZ1—&BICT 3] ZHERNL T LI,

#&3.2 JIMPDEREIRE DA

kil INGA—=B BEERE
ER? TR paF S Shapiro-Wilk (n <2000) KSL
(Kolmogorov-Smirnov-Lilliefors)
(n>2000)
U & oA KSL (Kolmogorov-Smirnov-Lilliefors)
LECDEL S MHEEM (€49

SPRE R W& ORI 7GR Kolmogorov ® D&



$£35 —ZEEDST 103
BEARMESGE O |BRRD B T 1D DEEHE

#&3.2 IMPOBESEREDHA (#rE)

pakis INTA—=R BEERE
Weibull oL BASAKMI K 7 BEH Cramér-von Mises® W2
B % Weibull o B. OBAEIE Fo 3BT Cramér-von Mises D W2
fft oL & BAVRAIE 72 3P Cramér-von Mises D W2k
TR TSI ESMEE ST Kolmogorov ® D&
o= ok oMBEAI Cramér-von Mises D W&
0L oD EDL SMAARH F=L)
N—% o BAREH Kolmogorov ® D&
0L BOE B BABAA EL)
—IH PRI 72l EARH, nHBH  Kolmogorov® DFE (n < 30)
Pearson® 711 2% (x® (n>30)
N—Z 4 p L OMWRIF T i3 AN Kolmogorov® D#E (n < 30)
Pearson® 711 2% (x> (n>30)
Poisson AP & 723 AR Kolmogorov® D#E (n < 30)
Pearson® 711 25 (x> (n>30)
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BETT, 2O ENERE %57 &, LSD (Least Significant Diference; f/NMEERE) LU,
LSDStudent D HEE 1 T, MMOBETERE L L HEEE LET, MO F ST TR, 220H
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(6.16 [StudentDHREZFE DX TEDHE] LKR— DA

4 DS
4 = IStudentDHTEEESTEAF T &MHH
2 EHIRFME
t Alpha
2.03224 0.05
4 LSDEETTHI
Abs(Dif)-LSD
17 16 15 14 12
17 -33.140  -10.807 4.373 13.634 14.189
16  -10.807  -33.140  -17.961 -8.693 8.145
15 4.373  -17.961  -21.665 -11.851 11.720
14 13.634 -8.695  -11.851  -16.570 16.692
12 14.188 -8.145  -11.720  -16.652 20.254
13 17.544 -4.388 -8.124  -13.184 16.720
BATEOES. AFCL> TS THOBICEEEN B3I LER
LET-
AFOHELR— -
Fi+3 7y
17 A 140.66667
16 A B  118.33333
15 B 108.28571
14 B 100.83333
12 B 95.00000
13 B 94.71429
BAUFTESEN VWOV KECRESEESENET.
4 ZDIEhR LAR—
KE - kE = =OEERE TRGEERST LAGHERR pi&
17 13 4505238  13.781%4 17.5441 73.56066 (
17 12 41.66667  13.52106 14,1886  69.1447
17 14 39.83333 12.85183 13.6340  66.03268 0.0
17 15 32.38095  13.781%4 4.3727  60.38923 0.0247*
16 13 23.61905  13.78194 -4.3862  51.62733 0.0957
17 16 22.33333 16.30702 -10.8065  55.47318 0.1798
16 12 19.33333 13.52106 -8.1448  46.81144 0.1619
16 14 17.50000  12.89183 -8.6993  43.69935 0.1836
15 13 13.57143 10.67545 -8.1237  35.26655 0.2123
16 15 10.04762  13.781%4 -17.9607  38.05590 0.4710
15 12 9.28571 10.33646 -11.7205  30.29192 0.3753
15 14 7.45238 9.45855 -11.8510  26.75576 0.4381
14 13 6.11905 9.45855 -13.1843 25.42242 0.5238
12 13 4.28571 10.33646 -16.7205  25.29192 0.6810
14 12 1.83333 9.11590 -16.6924  20.35907 0.8418
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X6.18 Tukey-KramerDHSDIREZE D e T X TDONRT DLE ) LKR— ~Dfl

4 HIDLEE:
4 = Tukey-Kramer®@HSDIEGE &> o F A TOAF OHSE
2 EHNBFME
q* Alpha
3.01825 0.03
4 HSDRAfETTHI
Abs(DIf)-HSD
17 16 15 14 12 13
17 -49.219 -26.885 -9.216 0.923 0.857 4.355
16 -26.885 -49.219 -31.550 -21.411 -21.477 -17.978
15 -9.216 -31.550 -32.221 -21.217 -21.912 -18.650
14 0.923 -21.411 -21.217 -24.609 -25.681 -22.550
12 0.857 -21.477 -21.912 -25.681 -30.140 -26.912
13 4.355 -17.978 -18.650 -22.550 -26.912 -32.221

BATEOES. NFCL> TS THOBICEEEN B3 LER

LEFT-
4NFOHEELR— -

p 3 Rl
7 A 140.66667
16 AB 11833333
15 A B 108.28571
14 B 100.83333
12 B 99.00000

12 B 5471428
BUTFTESTN TRV CEERES BN ET.

4 ZDIEh LAR—
e - ke = =NEERT TAEERR LRAGHERR piE
17 13 4595238 13.78194 43551  87.54968 0.0233* B
17 12 4166667  13.52106 0.8568 8247657 0.0 N ]
17 14 39.83333  12.85183 09226  78.74404 0.0423 |
17 15 32.38095  13.78194 021632  73.97825 0.2029 ¢
16 13 23.61905  13.78194 -17.9783 65.21635 0.5325 |
17 16 2233333 1630702  -26.8853  71.551920.7443 | (| | [0 |
16 12 19.33333  13.52106  -21.4766  60.143230.7091 | | | [0 |
16 14 17.50000 1289183  -21.4107 564107107512 | | | [ |
15 13 1357143 10.67545  -18.6407 457025607982 | ) | I ¢
16 15 10.04762 1378194  -31.5407  51.644920.9769 « | | [ | !
15 12 928571 10.33656 219123 40483630.9432 | | | I
15 14 7.45238 9.49855  -21.2166  36.121340.9683 | | | [ |
14 13 6.11905 9.49855  -22.5490  34.788010.9867 | | | [ |
12 13 428571 1033646  -26.9123  35483600.9983 |(| ] | !
14 12 1.83333 9.11590  -25.6807  29.34736L0000 | '| (i | |

K618 LI ZR E TV B FTAIIE, B E NI EEIOEORE i 5. HSD (Tukey REIC 51 % vl
Hi5%) ZVEEDTYE, MAEORE, BIIE N HOENHSDE D & kX 0T EAIKLTVET
DT 2O AT 5% LR CEET . q (LE— R OREIICERENTOS) &, Tukeylt
EOHSDEF T BDICHEME B ST, #HETE, X7 L OHBICHEY %, Studentd HaHit
LIRUE S BREER LET,
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[RiEfE & DB, HsuOMCBIRE] Dl

NVT] > [ TIvT—425475 )] Z%EIRL, [Big Class.jmpl ZHE £,
[B1] > [ZEE0OBFR] Z8RLE T,

MEE(R> R) Z#EIRU, Y, BREHR] 27Uy o LET,

FEElR) 2B R L., [X, SRAEH] 27V v I L&,

[OK] Zz7 Vw2 L%T,

MERNIC X B (R R)D—Jei BT ] DFRVEARZYZ2 7)) w7 LT, [FEOLE] > [RilE
E DL, HsuOMCB&RE] Z#EINL £,

AL T e
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X6.20 "HsuMMCBREZE > feim@EE DB L R— kDl

4 = HsuDMCBIGEE {Eo = BBl & DLEE
A ZHIBFE

d

2.23157
2.23157
2.34056
2.38154
2.35270
2.34056

A BINEREDLHE

*E pif(vs. BX) pll(vs. B\

Alpha

0.05

17 0.9863 0.003
16 0.2219 0.1304
15 0.0491* 0.3172
14 0.009 0.6599
12 0 0.7216
13 0.004¢ 0.5408

4 LSDERfBTHI
E[i]-FE[j]-LsD

17 16 15

17 -36.390  -14.057 0.124
16  -58.724  -36.390  -22.210
15  -63.136  -40.803  -24.987
14 -68.602  -46.260  -29.684
12 71840 -49.507 -33.479
13 -76.708  -54.374  -38.558

14
9.131

-13.202
-15.169
-15.418
-23.543
-28.740

FIRICEDEN GRS, TEFBRAELDERICNE

LET.

FHN]-FH[]+LsD

17
16
15
14
12
13

FIRICBOEN B DEE.
LET-

17
36.390
14.057
-1.626

-11.064
-11.493
-15.197

16
58.724
36.390
20.708
11.269
10.840

7.136

15
64.638
42.305
24.987
14.780
14.907
11.415

14
70.536
48.202
30.074
19.418
19.877
16.502

12
9.856

-12.478
-15.033
-19.614
-23.4%4
-28.604

W EETR

12
73.478
51.144
33.604
23.280
23.494
20.033

TEFRMELDBEICAZVCLETR

13
13.695
-8.638

-11.415
-16.113
-19.907
-24.987

13
78.210
55.876
38.558
28.351
28.479
24.987

—tECES
—EEl 75V b7+ —LOBIF

201

TN ERKEDHER ] LR— M3, BKEDT %, TN OKED VD RN ES K UkME & i Uiz
LDTY, e zd, il 115 O, ZNLINO/KED DR MEFRICE LD £9, Fig [17)
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[32 FA—IVEEE DL, DunnettiRE] DHF
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4. TEE) 23R L. [X SREH] 27V v/ LET,

5. [OK] #ZZ7VUwZ L%,

6. TENC X BARE(RY R)YO—THBEIH OFRO=ZARZY 227y 7 LT, [FEOLE] > AV k
O—) VB L DOLEE, Dunnetti@E] ZBEINLFE I,

7. avbhu—)VHE UTHERT27)V—T7ZEIRLET, ZOFITIE. Fi [12) ZERUET,
i 1270w 7 UTHUEK E T4 T % zildiZzon L Th b, [FHOHR] > [OY ho—)Ug#
& DLER, DunnettiRE] A 7> a VEBIRL 9, BRLITHAa Y Po— VR LTS NE T,

8. [OK] ZZ7VUw oI L%ET9,

K6.21 [0 ~O—)LEEDLEE (Dunnett)] DEEEFIDHA]

A4~ ERIC LDFEGRY F)D—TREN

180

-
160 /\

_ 140 * * B
L -
.f\ L] - - —
¥ 120 * . .
[ . . . H
#§ t 1
100 : .
L] . -
80 . . :
: -
. .
60 —
12 3 14 15 6 17 OxhO—-JLBEEOHR
e DunnettDigE
0.05
ARIDEE
4 = DunnettDiFEEESE 2 FO—JLEED R
I hO—JLE = 12
A FEHIRSME
1d] Alpha
2.66329 0.05
4 LSDEIMESTFI
Abs(Dif)-
*E LSD pii
17 5.656 0.0181*
16 -16.7 0.5072
15 -18.2 0.8562
14 -22.4 09998
12 -26.6 1.0000
12 -23.2 0.9936
EHEDES, NFICROTVSTHOBICEEENSS &R
LET.

gz R &, KEEI7IZM, a2 ba— )V CH SKER LRI A S T EMbhD £ d,
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BRIt O —EEl 75V b7+ —LOBIF

[BRTDAT v 774 X ,Newman-Keulst&E] DF

AL T e

NVT] > [ TIvT—4254735 )] Z%EIRL, [Big Class.jmpl ZHE %7,
[B1F] > [ZEE0OBFR] Z#RLE T,

MEE(R> R) Z#EIRL, [Y, BREHR] 27V v o LET,

FEElR) 28R L., [X, SRAZEH] 27V v I L&,

[OK] Zz7 Vw2 L%T,

MERIC X B E (R R)O—7tlil@o) OFRV=AREVET7 )y 7 LT, [FEOLE] > [T
DAFTv T T4 X, Newman-Keulst&E] Z#HEIRLF T,

X6.22 Newman-Keuls X7 771 LEICKBERT D& LKR— kDA

ARIDEE

4= Newman-Keuls 25w 70 &€ K SE&RTF DLEE

E&: Newman-KeulsiRE T3, BRESECEITBERE family-
wise error rate) ST SN TVERA. BREOSERCEIZSHE

T3-
A mvg*
=/hg* Alpha
2.45044 0.05
AXFOEELR—
K& R2s]

17 A 140.66667
16 A B  112.33333
15 A B  108.28571
14 B 100.83333
12 B ©99.00000
12 B 94.71429
AUNFETESENTURLIKCECREEEFEnET.

CFOHEFLR— M Ik 2 L. kL7, 16 15ZFRS INTOKELHRICE > TVET,

FEPOLEE TRREITNTWS4EEDIRE

AN

(NIVT] > (B TIWTF—254751)] Z3R L. Big Class.jmp) ZBE X9,
(9] > [ZEE0REFR] ZFIRL X9,

TMAE(RY R)) Z3RL. [Y, BNEH] 27V v 7 LET,

T Z@IRNL. X HAZH] 27V v LET,

[OK] ZZ7Vw oI L%,

MERIC K 2R E (R Y F)D—TTBLE T ] DAFRCEMRZ 200w 7 UT, PO O&%4 T3
VEERLET, COBITIE [Ty Fa—)URFE DR, Dunnett] 473> T, ayra—Uife L
T17%ZERLE T,
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B6.23Tid, [ER M17O 7 IV —TNEZRENTVE T, ZOMDINCIE, 17D 7))V —T L OBk
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[X6.24 [Computer] OF|EDH

A=FLT {CJ:E:*UE@M)O)—-E.EIEEAm

4000 F
’ A Computer
Fli(sM): 3758.0
3000
3 2000
o
!E &i%ij
w1000
L]
0 = -
——
~ioeo Computer Pharmaceutical
H17F

FOURICE S L, T—ZERDHICHED T, WIRTERVE S T, £z, 321THICIFHICKREREN D
D, EEOUWETIE T DIDDT— ZEMERFICKE T 28NN H D £,

7. TAAFICXBRE(EM)D—TERIESHT | DRV EfREZ YR 2 Y Y 2 L, [THE/ANOVA/F—U ¥4 L
fetiRE] 2L E T,

X6.25 XHDODEIHT

A= FLTELBAB(SM)D—TEREDF
4000

3000

2000

FlE(sM)

1000

-1000
Computer Pharmaceutical

4 —FCEEDSBSF
P BT IRDDOEL
I tEGE

A GRS
EA HmE FHA  FEES Fiii pfE(Prob=>F)
547 1 1513422 1513422  2.6152 0.1163
ES 30 17360863 578695
2EF(EEREH) 31 18874286

b E7KEDT

FioE T, pEdREL (p=0.1163). EETRANT EMWRENTONET, ORI, KRELMEZ
EO321THDT— 50, IEREDIREMMIZENTVENT EIER L TV B ATREMEN D D £,
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8. 247K ZF12E (M) D—IthLB T OFRVW=ARE 270y Z L, [{B4D98%E B tHIRE]

ZERLET,

[X6.26 tIREDHER

A tSGE
Pharmaceutical-Computer
FENFL RN ERE
b= 44021 HE 1.902649

EDEEEE 236.10 EEE 28.98322

EOLIRHEEREF  932.10 piE(Prob>|t]) 0.0671

EOTHRYEFERS  -33.68 piE(Prob>t) 0.0335*

EBE 0.95 piE(Prob<t) 0.9655 -800 -400 0 200 600

WREDProb > 1t1i&, 0.0671T9 . HMERE S HEFFE0 M2 0E L THOREAD, SANED

BRI TVRETY,

9. T2A4ACEBFREEM)D—TTRESH ) OFRVEARZEI Vv 2L, [ VISA R v o] >

[Wilcoxoni®E] ZEIRL £9,

®6.27 Wilcoxont&E DR

AWilcoxon/Kruskal-Wallis i#E (IELLF)

K& E® 2a7# A070HEE A27EE (PE-TH0)/EEE20
Computer 20 245.000 330.000 12.2500 -3.289
Pharmaceutical 12 283.000 198.000 23.5833 3.289
A4 2FFIRGE (TEXUAR)
S Z piE(Prob=1Z])
283  3.28916 0.0010*

A —FLEBHGE(H - 25E 81
h-(2% HHE plE(Prob>Chisq)
10.9470 1 0.0009*

WilcoxontiE£ld, IEAICED SMETY . IAMICE DN TV T2, HUEDREZZFIC I VnENS

MENAHO XY, iz, EREBIEL TR Ao

IERGERLE /11 23R L OW /5Ty piEM0.0010LLFTH O, AREE>TVEY, Thuckb, Thb
2DDRMHITIFHEEGZEND DD, SO R A T XK > THREDHTRIG x> TV B LT 5 2 LA

TEEJ,

IERGELES KU A 20EELDOME R, WINLRERFHRDHNE S HICEDINWIZE DTS, JMP ProT

F. EMMEZITO T ENTEET,
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10. pRo 2 A 71 X BFRESM) D —TEBEIHT | DRV ZfARZ Y2V I U [/ VISSA MY v 5] >

[ERERTE] > [EFEWilcoxont&E] Z#INL 9,

X6.28 FFEWilcoxoni&EDHER

AWilcoxon/Kruskal-Wallis i#E (IELLF)

K& E® 2a7# A070HEE A27EE (PE-TH0)/EEE20
Computer 20 245.000 330.000 12.2500 -3.289
Pharmaceutical 12 283.000 198.000 23.5833 3.289
A4 2FFIRGE (TEXUAR)
S Z piE(Prob=1Z])
283  3.28916 0.0010*

A —TRERED 1 2RIER)
h-(2% HHE plE(Prob>Chisq)
10.9470 1 0.0009*
2 =EF: ERRE
S piE(ProbzS) pi#(Probz|S-Mean])
283 0.0003* 0.0005*

MOEDFERTIE, S=283L7%%>TWVET, TOHIE, 214 T1 D3 BEAY A ZIH/NENIE S DIkHE
(TPharmaceutical ) DA 7 HFX— 3 VOIEM ORI T, S&ZDMRHE L DADOHHED, BTN
7ol GEIIE N72S & 7 DRI & DA DM LIE & & 2HEFRIE, 0.00056TY, ZHhilk., Wilcoxon
MEDMHRREICH T 2HETH O, TFEDODMN R A I X > TEREL RV LW S IR 2 A

THRMUEED T,

COBITE. /2IIRT Ay ZEHGEDIE S DB i RS HES D BEYITL & 5,

Wilcoxon#fiiE &, 321THDORKERED5E 22 L, EHPAZHHRE L TWERWNS TT,
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TR
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M 22 4,308453 3.115702 3.000202
BE Fi A7EHE HEAHE piE
0'Brien[.5] 0.3018 1 38 0.5860
Brown-Forsythe 0.3615 1 38 0.5512
Levene 0.3716 1 38 0.5458
Bartlett 0.5593 1 . 0.4545
EflFEE 1.4229 21 17 0.4644
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E 60 . .
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6| TiE Y 5 32.5000
7| Y 6 32.4000
8| iE Y 7 31.8000
9| HiE Y 8 32.1400
10 | T8 Y S 32,7000
11 | T8 Y 10 32.1000
12 | T8 Y 11 31.5000
13 | T8 Y 12 32.7000
14 | tTiE Y 13 32.1667
15 |HiE Y 14 32.3000
16 | TiE Y 15 32.2500
17 | T8 Y 16 31.5000
18 | tiE Y 17 | 32.4333
19 | tiE Y 18 | 32.3800
20 |+iE Y 19 32.0600
21 |+iE Y 20 31.5000

clinton compost

30.3000
30.59000
30.3000
30.7500
29,4000
30.6000
30.1000
29,3400
31.3500
30.8000
32.1000
30.3000
30.4200
29,1000
30.4200
29,7000
32.1000
30.1000
29,1000

29,6667
28.0000
30.2000
29,2000
29,9000
31.8000
29,8500
29,6667
30.2000
28.0000
31.8000
30.1000
29,2000
29,6667
30.0000
29,2000
29,9000
30.2800
28,4000

knox | o'neill
34,9000 33.8000
35.7000  34.3500
33.9667 31.2000
34.0333  32.8000
35.7500  35.0400
35.7000  34.3000
34,4500 36.0000
34,4000 33.6000
33.1000  35.1000
35.2600 31.2000
33.1000 34.1143
33.1000  34.4000
34.0333 35.1000
34,9000 33.9000
33.9667 34.4000
33.1000  35.1000

« 33.2800
33.1000  34.4000
35.8000 34.6800

« 33.1500
35.9000  34.8000

T—FRbSv T

T=+r X Ty TDRIAI

(NIVT] > (B TIWTF—254T751)] Z3R L. [Snapdragon.jmpl ZBHE X9,
(] > [CEEORFR] Z#RLXd,
Y] Z#RL. [Y, BREE] 27V v I LET,

THig) 2@, X $HAZH] 27V v I LT,

12345 & ASILE T,

wabash
35.9667
31.9000
38.0000
38.0000
34.9500
35.0500
38.2000
35.9667
37.9333
34.8500
34,0000
37.2125
35.0500
38.2000
35.6000
31.9000
37.8000
34,0000
35.0500
31.9000
34.8500

webster
31.1000
31.1000
31.1000
31.5667
30.4000
31.4500
30.6333
32.5000
31.8000
30.6333
31.8000
31.9400
31.1000
31.1000
31.8000
31.1000
30.8200

M11.7ICBNTRAIMEE 72> TV, ZDEEDT— AT v THADHLIZHB N T,
TREATOT =2 ENIDELBERENGD oI L ZERLET,

11. [9%7] > [—EEDH ] ZHRRLETD,
12. Twabashy Z#RL, [Y, 5] Z7V v 7 LET,

13. [OK] 22U w 7 LE],

B K ZYD—TTREDIH ] DRV R2 270y 7 L, [FH/ANOVA] ZERL KT,
TBKEDFY) LR-FT, M) e 7Vy 7L, [T—FA M5y 7] ZEIRLET,
M7—bR 5y TR i 110000 EATILET,
F7var) KMIL7OMRE—BE L2123, TEBY— FEl

=Nz
&Y

351

ERS)



352 T—rRSVS ENE
T= bR v TDRIG EARRISEt O

B11.8 [wabash] OTGEDHHE (XA XRT—bA T v )

4= —E20NT

4 =~/wabash

37.5
37.0
36.5
36.0
35.5
35.0
345
34.0
33.5
33.0
32.5

320 s

A5
100.0% BAE 38.2
99.5% 38.2
97.5% 38.2
90.0% 38.066666667
75.0% M= 37.8
50.0%  FSME  35.966666667
25.0% [OSHTE 34.85
10.0% 31.9
2.5% 31.9
0.5% 31.9
0.0% F/ME 31.9

ENEAE - 3 ==
Fi3 35.869561
EERE 1.9451801
EEOELENE 0.06278
T HAlos%  35.992763
T THIo5%  35.746359
N 961

AT — kR Sy TERER
E#AE BCTH BCLM
0.95 319 38.2
0.90 319 38.2

0.80 33.16 38.1
0.50 3405 37.9333

TTOEEE  35.96667

X11.81%. Twabash] D EHEED A%, BT — A5y PO TROTAERTT, KD HICH

BELTLIEEY,

— TERFER LR—Mc&B e, 7= ATy T RIT LR, Twabash) OEEEZTITH
3. N=961TL7%, CThid, 7— A +F v 7 %1,000E5T7 L, 2D B39E T, Twabashl
3ODDOHEEMHAINTNE T — M A T THERIGEENZh 2L VI T EEERLTVETD,

— EAROEEEDO A TS LI 5 TR, Mic E—27 OfEhdh b 9, Twabash] D3 DDfH
3. 382, 37.8, 31.9T9, ND RO —71%, 31.9DRNT— A Ty TERICEENTGE
DFERTT, 7D DO —2713, 3828378 N T — A RT v THERICEENZIGEOFR
T9,



ERRE T—FRbSv T 353
BEARMESGE O T—hrX RSy TORIH

R, 7= AT TEADENIREBICR 2 02T B 7dlic, VMIDER] ATV gy (RAX
WMDOT—FALTy 7)) ZHALTHELL I,

NAZXTRDT— A Sy T

1. T—JthRlEAHT) LR— b TRKEDFY) LR—+T, FY) 2H7Vy oL, [T—FRA Sy T]
ZEIRLET,

2. TO—=FR Sy F1ZAE I T1000) &EANILE T,

3. (AT vay) MI19DFERE I T3, TEE— FE) I 112345 EAHNLET,

4. MBRDOEH] Fxv 7Ry IV RAEZXVCLET,

5. [OK] ZZ7VUw o7 L%,

K11.9 XA XHT— bR Sy Tl BER

4] -

= X Y BootID# clarion  clinton compost knox o'neill wabash webster

P - ) 118 Y 0 32.1667 30.3000 29.6667 34.9000 33.8000 35.9667 31.1000
2| Y 1 31.9365 31.3493 | 20.3234 35.4497 34.7105 33.7270 31.4071
3|1 Y 2| 32.4189  30.3474 20.5143 35.6281 32.7006 34.1027 32.1212
4 |tiE Y 3 32.2339  30.2001 31.4102 34.8758 33.6674 38.0389 31.5428
5|1 Y 4 324034 30.3242 30.6227 33.8495 32.0495 36.8344 31.9607
6| TiE Y 5| 32.2262 | 30.8672 20.7999 33.6759 32.2022 35.5792 31.9058
7| Y 6| 32.3222  31.9732 28.8823 35.6307 34.8863 35.3014 30.1325
8| iE Y 731.9948 30.8828 20.2516 35.3424 33.2094 36.3367 30.8386
9| HiE Y 8 31.6254 29.7677 28.6390 34.4697 33.0662 36.6183 31.4667
10 | T8 Y 9 32.3499 29.9416 20,5732 35.2564 31.9583 35.8246 20.9302
11 | T8 Y 10 32.5228 30.4506 28.4859 34.9088 35.8126 34.6317 31.6100
12 |+ Y 11 31.9057 30.0711 29.0693 35.4018 34.4654 33.2086 31.0309
13 | +iE Y 12 31.7275 29.6189 29.1609 34.3984 33.6840 35.0815 31.5446
E ] Y 13 32.5893 30.53210 28.6054 33.4594 34.0958 33.7692 31.7129
15 |+ Y 14 32.2473 30.53199 31.6080 35.5617 34.1706 35.7146 31.8023
16 | +iE Y 15 32.2329 29.7275 30.1770 35.3286 32.7820 37.4866 30.9706
17 |+ Y 16 31.5831 29.7508 28.7122  33.5304 34.5348 37.1092 31.2752
18 | T8 Y 17 32.3545 31.3237 29.1542  35.5890 32.2606 37.2005 30.8430
19 |+ Y 18 32.3811 29.6241 30.6138 35.4308 33.2024 33.0787 31.2926
20 | i Y 19 31.7488 20.7763 28.7327 34.7007  33.8910 34.0573 29.9064

NAZF|T =M ATy T TR, FEROT—2 T =TI RHMEIZD O F¥ Ao FHEAMHICIEVT,
[Snapdragon.jmp) 7—Z 7 —7 VDI TWNITRTEENSE K SIC, T— ATy TOEIBDNREE
NTVET,

6. [Dth] > [—ZEDHH] ZEIRLET,
7. Twabashy Z#ERL, [Y, 5] Z7V v 7 LET,
8. [OK] #Z7Vvw o L%,
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T—FrRbSvT
T= bR v TDRIG

X11.10 Twabash] OFHEDDH NI XDT—+FAMZv )

4= —EE05HE
4 = 'wabash
38.0
37.5
37.0
36.5
36.0
35.5
35.0
345
34.0
335
33.0
32.5
32.0
P Livi_|
100.0% BAME 38.184435516
90.5% 38.074322297
97.5% 37.8024836
20.0% 37.662048814
75.0% [E5HiI=  37.185313748
50.0%  FHME 36.258063753
25.0% [MESHis  35.034856614
10.0% 33.843030676
2.5% 32.846088771
0.5% 32.306055984
0.0% B/ME 32.204135264
4 - ENEE
Ty 35.002341
ELEE 1.4269388
FHOESRE  0.0451238
T Hflosw  36.08089
FmTlos%  35.903793
N 1000
AT — bR RSYTERER
S#EkE BCTFH BC LA
0.95 32.6306 37.8168
0.90 32.8837 37.7005
0.80 33.3884 37.4621
0.50 34.4179 35.8464

TTOIEEE  35.96667

EARE
B G

RAZFHDT =R AL Tw THEICX SR T, Twabash] OFEER, XOBLEMITHHELTVET,
1,000fHD T —+ A b5y THEEARDTXTIC, Twabashl O3 DDHEMEMNZENTVET, XA XD
T—hr AT SETIE, SEARMBICENT, BRZ/MOBEHRZMH LT, Twabash) OEAN-E%
KOTVET,

[7—FA LTy TEERR) LR— TR, FEEINS 2 mifl|95%E/IXH L, 32.6396~37.8168 &
73: ST i -aﬂo
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T—rRAbSv T 355

EARNGHE O T—=r X Ty T ORI

g 7— b A MT v TOMREEIEHE

e N DEHDEHE

UNBDER] 4T a v VIS UIEHER. XA XWMOT—F A T v 7 (Bayesian bootstrap; Rubin
1981) BFEITENET, HB1DDT =LA+ T TERICBNT, AUT—2THEE L T E N2 B
BNT—=FARSYTDEHF] EMUTET, BHEOT— AT TETE, &7 —bA Ty TOERI,
B EemtiEic X > Tib o &,

NAZWDT = b AR Ty THETIE, 7= ATy THBICET 2 iR 2R e U, HIEHRD
AT ZREL T, TOREDMZROET, TL T, MHMEROELEZ, TOHRESHDNSERLET,
ZOHIMEEN S, T—F ATy TOERZRDOET, BARNICE, DUFOFIHICHENE T,

o KIS A—2A(n-1)n. RERS A=D1 THS. WIIRA Y DRHES nfADFLEE LK T %,

AE:Rubin (1981) &, AV HOBMPRISTA—2L LTIZFHLTWVWET, JMP ProTHRHL T
WABIEIRIST A—21F, BEHDOHGEED, Bilia7— ATy TOELOHIEHICEF L RS
KOCRESNTVET,

o S (ADHLEO) ZFHET %,

o nfADEHBDZNZNICN/SZHIT L D2, NMIDEH LT Z (NIITH. £, EEEEDRES
NTVREEEHDOETFH.

AE OHNCBOTEBEBZMH LG AIE, [7Tiic, AYOMDOIBIRRT A—2ic, EHz#ET &
DEXT L EROBGENI 1L O REL LTV BREDLELET, T5 L BRI TA=RIEf(N - 1)/N
CHELLAELET (ST, fildiFHOITOEMOM, NIFEROHEOGGTY),

COFIETHEENSTO/NMNIDERZ, 77— P ATy THILICET 5 FE L 58, Bz —F Ak
Ty TOEBDHILFHEF L E>TVET, K7 —F AT v TEAROD/NIOEAIIEDHETHD,
NCZEetd 5 EN, ZOFIE1 B> TVERT,

e N 7 AEESHDIEFERR

T DfiITIE, /N1 7 AMEIEHEH (bias-corrected) D7 — kA +Zw FEHERA (LUT. BCEFEER &R
NE) IZOWTHIHLE S, BCEEERIE, #ROF—&T7T—TIVT (—ZR'BON0] A7V T F2HT
TBE, [T—b ATy FEHEBER LE—MIRENET, BCEMFEERE, 7—bA NSy TomoIEn
FRIEICHHIL L T RO EHERA M E LTV T, Efron (1981) ZHBIRLTLEEW,



356 T—rRSVS ENE
T— bR b T v T ORFEEEHE EARRISREt O

505 DERFA

priE. =Ry TEAOHEMN, TTOHEEMM N x> TV 5 EIE,

zold, BEEEHTEOP 51,
Zo . BEEEBISEO 0

BC{E#EPR R DMt
(SEUKHED (1 - 0) TH BBCEIERIUE, 77— ATy THMICHET B TOR AT,

TRRIE ROBRBAERITH S % 7o

(D(ZZO + ZQJ

2
ERRIE. ROZRBHERIT T B 7o

QD(ZZOJrz O‘J
=3

T—rASYTZRATESRTSY T4 —L

T—=brRATTy TEUTROHE STy b7+ —LTHEATEET,

T—RAT ATV —
T—hrX T TR
A7 3V AV

e oale

RS

—Z RO

HifRDH TiED

oD SR

AR (ST A R Y Y 7)Y DBHTIdD
BN — R DH TiEsH
“EROMG
—HEREE TV
—AL e
HFaD—4 g

OYAT A w7



AR Al W 8 357
ARG T— bR b Ty TOBEHIEER

o NERRIE- 571K

o ZENISITHT

o ZZmOIHE

e —a2—7)b

o IR

o EFRMQOSTARY )

e PLS[HI#

o N—T4¥av

o TR

o [FINY—F

o EHERUN23R

o EAFIER AT

o 7wIUYTh



358 T—rRSVS ENE
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F£12%

TFAMTVRA7-5
EEELTER M EERT S

PRO SD TS v b7+ —LOBEEDZ < I, JMP Prof2il3 DISEET T, JMP ProflS TEIMEY 2 i%AEDSIBAIC
& TOI—IPMITVTWET,

[THFAPLIATB—T] &, 77— MABEOBEHEIER, EEBGOA YTy FLR— MRl ik
EENTEHEVTFA ST —=REDWNTZ12DDT S5y h T+ —LTT, TOYV—)LEM{i>T, UTWVBHEE
1DICELHED, FHo TV EEMAEHI—RELED TEET, /e, TFART—RICBI 3 HEOHE
SRR TEE T,

PRO JMP ProTid. RRUEMMRICH DN T, UTVBLEE Ny 7 CLICHHT AT L& TEET, Kt
A ROFERZ S 1T, FUHEEMEDN TS LED, 1DDOLENT—HIHEDN T3 T L AL
B, UIAR—CEEDBTENTEET, Ko, WIEY IANMCE> TELBRY FARX—IAT BT &
RCEXET,

K121 7FAPIVATO-SOBEESHEIOY +
4 = $SREHDH (Centered and Scaled, TF IDF)

104 B Ao b, 133BEOT—H(CH L. TFIDFT, &&& LT Centered and Scaled®ALY. 00T ETOEMSTEY
ABREHEIOY ~

15 0.8

*s
. .
10 Lo Y
3 . N
. = 0.4
L 5 7
:_?é L ‘:\ L] .
. ¢ 0.2 s
. . k] B . . . M -
* i) * T m * =) e e S
e (O = 0.0 Ly .,
# . ‘e # - ‘; .
5 * &
. 0.2 . .
L]
-
-10 -0.4
- -4 -2 ] 2 4 10 -0.6  -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

WEBEAT ML

HEREAIMLL
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BR

TEAMIVRTO-3 F128
EARRISRREt O

[FEARNIIATO—=T ] Ty b7 —LOMEE 361
a0 1 = 363
[THFRANIIZATO=F] TT9 b TH =L 364
[(THFANLIATU—F] T b TH—LORE] ... 367
IEBERBITT 4 ZTOReGeXDH AZ A R oot 369
(TR ARTIT AT =T LR b 374
L R N 374
B D) A N 375
[TFANZIRTO—T ] TIU R T d—LDF T a e 378
TR RO T g 378
T A N D T T S 3 384
R T S A 385
LR N O T g 386
L T T . o e 387
BRI T CRE ) ©  o 388
R LR N o 389
TRERMEDR ] LR — N O T s g 390
LS 0 5 - 392
[ 7 LR N 393
TR Z0HT ) LBR—= RO T a v 393
211173 5 394
LT 1 LR N o 395
PHIBT ) LR N O s a s 395

[ TEARIIATA—F] T R T =L e 396



F12% FFIAPIVRTO—-Z 361
EANGHRET O FFRETVRTO-51 T3V b 75— LOBE

[FFRAMIIZRATO-F] 75v b7 4+—LOWE

BELETNTOREVNTFA I TF—ZRBBLL LD ETA, XX, 77— rOBHEEEM>. MHRolL
Ca—aAXAV bk, AVYTFYRLR=FeW BB ET, ([TFFAZIZATO—F ] TSy b T 4—
L, MEEENTOEWTFRA oML, ZOEKRZHEET 2RO XT, 7F X Matrid, @,
HEEOBM (Fal—T1 7)) &, Mt & ZRBIATOWENSHED TVEEXT,

BHEEDEE

TEA NS TIE. MEOHGEMEFESNE T, BEE (term, token) &7 F X M MK T 2 H/NEM T, X
BILBIET—F (word) O&5%bDTY, HiEZERT S /5ER. EHEHOMHEZIICD, 2HON
ERHOET, TFANEHGBICOMT BT L%, =21t (tokenization) EFEUET,

o HIIVEOHENOHRENE T, COTTy P 7+ — LI, AZHELE L TR ATV a VEHES
NTVEXT,

o XEIIHFEOHEETT, IMP OF7—%7—7)L T, 7FAMIICEENSZEITOIEELT F X FA,
1DDXHFITHIELET,

o OA—NRARFEHONEDEAEIRLET,

WHEIE, WSODOHGEERALTOM LEZIEI MKV TLE S, TNEDRRNTZHEER, TR by TT—
Fi1 eENET, I7FAMIIATH—F] TS5 FT7+—LIKE. WSDODDA Ty TT— DR THE
HENTVETH, PHENESTALY TT—FZEBNTELETEET, ALy T TR, HEEE L
TR ENE TN, AIOFITFFENTOTERMOEE A,

HEEZHBI— ML 5L TEEY, TOMRER. AEHZIDICE BB DIMENTY,

FEEHE L 3. HEROEOZLZM O BRE, BRMLET S HEZE LD UHO T L ZIELE T, Lk
X, Tjumpl. ljumped]. ljumping] &, T ljumpl) & U TRDONE T, IMP TIN5,
SCPFIVLEE S FED Snowball TEDN TV A HIEL TV E T, AITH LT, HERHAICHd 2 afErhit &
FC& I, MICHENZ Sz L E T,
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FEA IV RTO-5 £12F
[FF+FRAMIVRTO—F1 75V b T4 —LOHEE BEARGHRET O

BEEUX DS

[FFA T IATO—F | FTv FT+—LTliE. TF X Mr#ricbag of words (BEEDLR) L \W\W5 77
O—FZFAL TWET, TO7 7O—FTld. AICBI 3R ZRE. EIHTZEINESA, S, B
FEOHBIEE I FICHE DV TITbNET,

FHZEE (Regex) . A by U—F, Ha— Nt @@tz EoBM (Fal—71 > 0) Z{7> THEE
VA MR UTES, ZOBILUZHIEY X MCH U THEI 27> T BTV, TOT Ty T+ —LT
¥, XEBETY (DTM; Document-Term Matrix) (09 2402172 £9, XKEHZBTHOFITIE.
1DOFEICHELTVET JMPTF—X2 T —7 e BT 37 F A RID1R)L, 1XEICHIGLTVED),
SCEHEETHORING, BHE U BORYEICHEL TWET, CEHETNNT 280 ¢d, FElE%z
fEtH9 % bag of words 7 TH—F ZHAL TVET, & L & HMAIGA T, CEHEITIIE, BEEOH
BB L E>TVET, ZRLNDEAZHNZTEE N DONHH, THZDVTIE [RF4A 7> 3 V)
(385R—) THHILET,

‘Ij’“‘I{O CDTZw I 74— LOFEIHT T NS SCEHERTHNICN U TR B3/ (SVD; Singular Value
Decomposition) 297U & T, THcKD, HEEHRICHT 57— X DIt Z2Mb g T ENTE X, K
SETRICDOVTIE, TZZREDH Ok THEHFEM) 2SR TSV, £z, BERMS S A 2=
FC K> T, HEARLE R FARY VT TEERT, JIAZ—ICE > T, Bk S aHEox#HZ T
W—TICELDHBTENTEET,

73 b 74— LOSHFIR

[FHFEA LTI RATO—F] TS5 T+ —LOWBHOFIEIULTOLEED T,

1. EDESC =T MZIT5DZIBELE T, POHBEIN TV A ERKRE®, B THAZIYA XL
IR EZEELE T,

2. LR=FET, Ay 7T—FOBEIR, HEY X FAOHDEN, HEEO®HI— FMb. FEEdL o
EER EZITVET,

3. FERMHIOAEERE L E T,
4 HEEEAOWBHE, BRIDIE. 75 AX—0Hi EOTkz-> T, BEARECNZ LD ET,

AE: pRo FFEMAOHE 2 5 A 2—5H11E, IMP Pro TOMKMENTE XY,

5. REITJSU T, BEET— 7). XEHFETI FERAY MV EORRZREL, ThEZE LIEmD
IEITOET,

AE: pRy FEAY MVEEET 24T 3 Vi, JMP Pro TOREATRETT,

6. BAIKI->TR A HI—NMEL ALY TT—FORER BT 2L EICRHATESLIMELET,



F12% FFIAPIVRTO—-Z 363
EANGHRET O FFRETVRTO-51 T3V b 75— LOBE

TF A FMLEDF|E

TEFAMUHE, b= AL, fOfi. HEEOHIH &V S 3DDERFEIC T 5 NE T,

=221t
T DEFE T ROMEMNRITENET T,
1. 7FAPBNLFICEHBRLET,

2. BEARTY—FIIC&D b= b, FREERKE ([Regex]) ICHEDL b= Mtz 7L, 7% b—
7T ET,

3. HEESNIHI—NMEOERICNE->T, b—7rEFHI—RMELUET, Ha— RMuid, @Edaitormass
PNBT LICHEELTLEI L,

A

CORMETIE, 3=/ CLEOER) KT A2MEMELET, SNz 1DOHEL UTHEEY
AMTBMTZCLETEET, ADREEHEFIRBICA Y TU—R N BT LidHH TRAD, AR
CEHBHTLIITEET,

L 10k ]

CORRETI, AIORBTHliE Nl b—2 2 LADOERICEEDNT, BEEY A M Z2{ER L&,

HR=7VCO0T, ROWHETNE T,

1. E#Y ¢ ¥ RYTREESN, Hilid 7D O INCTREB K ORRKL RO 2Tz L TR E S
Z#F v I LET, HFORD =TV, TOUENSERAENET,

2. U UERHGRELTHEEZDNEShEF v 7 LET, b—7 L)k LT DERT—F] i
RUEHER, P EBILTFOTNT 7Ny FELRBIZI— PPN GENTWS T LR L%
DET, HTFOAD =7 Vi3, TOUHEDNSERINENE T, [Regex] ZHEINUIHAIE, EREB
(regular expression) ZfH LT, b—7 22T 5 X7 2#MHILE I,

3. FP=—UVPHArYTI—=RTHEONEI P EF I LET,

4. GhEEH B LT OBINEERH LE T,

HBHZIDOHFEL UTHGEY XA MGBEINT % &, ROUHEMTONET,

1. AZHFEYARMGEIMLEY, COLE, ANCEERNSEHGEICT LT, BEEICN LU TiThN Rl
ERICERRIIH 21TV ER T, ZOBRIMHTRICICA > TN H 5 5a1E. HEEU A MCTIDICH LD
bNnEd,

2. BINENIACETNZHFECH LT, ZOHGEIATOHBUHEZ, BYDMICETEN TV BT
5LEY,



364 FEAPTIVRTE-5 F12%
[FH+FRAMIVRTO—F1 75y b7+ —L0DAF BEARGHRET O

[FFRAMIIZRATO-F] T75v b7 +—LDAH

ZOREITIE, X MCBETE7 T —F\DORIEZDFLTHEL & I,

(NVT] > (B TIWT—254T5 1] ZERL, TPet Survey.jmp) ZHHEET,
[BH] > [TFAMIIRTA—3] ZRIRLET,

MERADEZ] ZERL., [TFAMI] Rxvz270 v 7 LET,

IS5 5 [REE] ZERLET,

[OK] 27V vy o L%,

S e

H122 7+ X T/ XT70O0-31 LR— bORIIOBEEDH

4~ TEHANQEE] OFFAISZT0-5
EIEOR S—RW b—IVOBE S-RBEOON Y BIATRW 0¥ BIATRVG —R0OS

6.

372 194 1921 9.90206 150 0.7732
AHEEAOUR
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cat 55 video of the cat 5 4
dogs 48 sit in my lap 4 4
dog 45 cat food 4 2
cats 17 dog food 4 2
lap 14 :| dog barks 3 2
barking 12 j duck hunting 3 2
video 11 [0 funny video 3 2
food 10 [0 great job 3 2
sit 10 0 last week 3 2
walk 10 [0 stop barking 3 2
mice o [ cat in my lap 2 4
just s [ dogs do a great 2 4
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bark 7l video of a cat 2 4
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[[ggge was this funny video of a cat trying to jump into someones lap, but fell into the pool instead.

The funny cat video where the cats jumped through the window right into the bathtub was hilarious. [142]

We made this funny wideo of the cat trying to climb the wall to chase a laser pointer. [153]
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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
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Progressé® Telerik® UI for WPF: Copyright © 2008-2019 Progress Software Corporation. All
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Made with Natural Earth. Free vector and raster map data @ naturalearthdata.com.

Packages - Copyright © 2009-2010, 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:
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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
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
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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.

4. The name of the author may not be used to endorse or promote products derived from this
software without specific prior written permission.
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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.

¢ libopcis 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 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:
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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 1S”, 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.

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.

Snowball - Copyright © 2001, Dr Martin Porter, Copyright © 2002, Richard Boulton.
All rights reserved.
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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 \”ASIS\” 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 - 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.

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.

HDF5 (Hierarchical Data Format 5) Software Library and Utilities Copyright 2006 -2015 by The
HDF Group. NCSA HDF5 (Hierarchical Data Format 5) Software Library and Ultilities
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.
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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.

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 (C) 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.
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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. 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 WARRAN-
TIES, 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 SER-
VICES; 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.

libzip is Copyright (C) 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.
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