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ABSTRACT

This paper asks how music comes into being, not what music is. It takes three fields with
no current contact with musicology as pressure sources: structural relaxation and fictive
temperature in glass, twist and cohesion in staple-fibre yarn, and flashover in compartment
fires. The three impose incompatible endpoints—freezing, yarn formation, and full-room
involvement—yet each supplies material that overturns the premise they share, namely that an
occurrence has a time point which is a property of the process itself. Glass transition
temperature depends on cooling rate; staple-yarn continuity arises from distributed overlap
with no single splice point; flashover indicators are conventions that can be met without
flashover occurring. The collision yields a new object, the frozen span: the portion of a passage
that can no longer be rearranged without leaving a trace. Its read-out is the freezing point f,
reported jointly with the criterion scale 8. Two preregistered runs on public music21 corpora
are reported. The first was defeated by its own criterion: the preregistered median of f was
compressed to 0-1 and the log-linear fit gave R*>=0.083. Post-hoc diagnosis identified the lawful
quantity as the never-frozen fraction c(0); a second preregistration confirmed it out of sample
on two unrelated corpora (slopes —-1.280 and -1.052, R*=0.9990 and 0.9917). The most




dangerous preregistered hypothesis, H10, failed in both corpora: a first-order Markov
surrogate reproduced the curve. The paper therefore withdraws the claim that frozen spans
track long-range musical structure and retains only the weaker, still falsifiable claim that the
time of occurrence is a product of the criterion protocol and moves logarithmically with it.
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ABSTRACT

This paper asks how music comes into being, not what music is. It takes three fields
with no current contact with musicology as pressure sources: structural relaxation and
fictive temperature in glass, twist and cohesion in staple-fibre yarn, and flashover in
compartment fires. The three impose incompatible endpoints—freezing, yarn formation,
and full-room involvement—yet each supplies material that overturns the premise they
share, namely that an occurrence has a time point which is a property of the process itself.
Glass transition temperature depends on cooling rate; staple-yarn continuity arises from
distributed overlap with no single splice point; flashover indicators are conventions that
can be met without flashover occurring. The collision yields a new object, the frozen span:
the portion of a passage that can no longer be rearranged without leaving a trace. Its read-

out is the freezing point f, reported jointly with the criterion scale 8. Two preregistered runs



on public music21 corpora are reported. The first was defeated by its own criterion: the
preregistered median of f was compressed to 0-1 and the log-linear fit gave R*=0.083. Post-
hoc diagnosis identified the lawful quantity as the never-frozen fraction c(f); a second
preregistration confirmed it out of sample on two unrelated corpora (slopes —1.280 and
-1.052, R>=0.9990 and 0.9917). The most dangerous preregistered hypothesis, H10, failed in
both corpora: a first-order Markov surrogate reproduced the curve. The paper therefore
withdraws the claim that frozen spans track long-range musical structure and retains only
the weaker, still falsifiable claim that the time of occurrence is a product of the criterion

protocol and moves logarithmically with it.
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=JIE T NER,
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BREI RN BT B, e TSRS G R B (BN ARRHEERD |, Fit
AH) o fmfRATRER L 7 HERIRGS, RAG T ERERNGRS. 5B man AR 6, A
SCERAT, 5= = ARSI ER B X — SR AN TS,

— MRS SRR RN & =D SRR c(0) #hgk: H=SRMh&rRR—%, KREHE K
IRTER; HAE, WASCRIRERIUE TRIERAT ) BORER, AR UHE B

=, BEmE: FAGERGIE SRR

FATRAE TR, AXEMSHEIPE, TaWaiRE, HRVAR, TRz, TEREREAR
FITANTT RS DXESLRA 7 o DANE— K& A — B ER AR ZOR, SNA
o5t

1. Reiner 1964 ] Deborah ¥ (&fEkei—f7) . Reiner f£ 1964 FERVEGEYFEIE D & H
SHTRIN RIS I T 2 b, R (RImie) W) NILTEEsAIAEmiaTnah) (EbL: 4 /e (Al
BRI, ARSI FREEE R _EZ2 Deborah %0, 54k: Deborah #UZ —MEidsrkHE
ZE S NRMOE IS 2T ENE, B Wk RIS TAffet) TREEO) XSS, Br
PRIARES R A 5, B F KA E BE R NN AR E R X BRI AT R o b N2
(ARG E ARG, TR Al — IR EIERE e A, # A NIERHERES )irT 1 Deborah (781~
FINFIRE HPERTE L R S8 2T, ARSI AR A AR AT B A SRR FEILE
Deborah #@ASIEA LR, ASOKINX—R, HHEE e A EIERS T LR — R IEB1EL,

2. 2MZAAE (Nader 55, 2000 BR) o CHEIRYICIZERBUG Bttt ArT 2R, SR s
R X T —4 TE T —fei]) B, SHRBIRR, 725k FIRIE R & H H iR E
F19F, ASCHIE HRA R ENE S HHRRE 2 e, SREPHRBICK; BIUEATTN RS b
A RIERNERS S, ASCHMFFRE TE, FRREYS: R MEIIIRF U R EE, A

B, AR

3. [AIFEIEIZS Snyder M=FR (Snyder 2000; Sperling 1960) . #FARICIZHIFTR E45 Hi [0l
iz BE) « MR RS (GRIEM) SRS E, HHERBEROKE, XEERY
WIBERARA S — I, o35k =INAR2NT & EE AR IAFIHE, A 0 RHHERRNERE,
AIDABUEMETF R i34 ; Snyder HYZMERR A KEA WL XA, ASKTMEZ c0) HIXE
&, Wi AT AR BOLIT AN &, A RS A e A RIC I ARINE A A e E R, ARSI
L} e o VA AT IS S 13 o

4. Hasty 1997 H9#4f, Cremi KON RBERERSAHRMEE RINHIBRE, 254 A2
HTAYTERE, ASCMERFS ARG TE; — MIE R DU e e n] il (a0 R e pyik
f]) AT DRSS A AT

5. Schmalfeldt FBEMIERXERS Caplin B MEHBRSEBOVEIBRITG) o X2EAX
RMEERIZIUT, SKNTT AR —g: ENT0E RIS R ERATEH BRI AT T, 5 el
HRPREE, ASCMAZ AT, (Rl — 2R 1EUn] DA E WA TR AR (R EUR(E) , tha]
DARSERRE ML (MRE(E) o MEIES, HAMER—ER B,
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6. Mead 1932 5RFffE, Mead ¥ 407E —MNEIHEM, E5ATERIICRBONFIFEUR
K, HHIS RARTEAE R, IWRHBRS SR TEA A SRR R SR IXMALZ
S RWIERAE ) MAMREIET, 25tk WA ERKE DRSO, ARG AL H
b AR, R SREIER L AR R M EEAIRIREE R, A, ]
Xt AR A R EYRIE R X SRR B 4 T [

7. FEB (Zacks 55 2007) o MERSLFUIABONNE, 25k MFURRAIEE, ARk
PR, sRIA AR DLse e nl i, 95930500 n] LR E R,

8. st 3 5ERNY (IDyOM, PPM) . EfTHE N —HFRNEINE S NRERE, A CH
HIE ARG FAIGIH AR, RRAREAHEBMHITT, 25k FAVERATAER, rIMR)EE
B WEBANFERRARE, [HARTE: A+ WA BRI R, IX 50 FREAE 4l
B IRETE— B =1

9. Kramer (F/RHINED) KIEENRISIELMEN R,  HERRIT st RARAIIAY, 7357
& AIATHe RS, HUE AR .

10. BHZSRIBHIE, FIRVEREMN RIRA; AR R R4EERIR AR, ME 71
MFRENRAR: —BREEERENER, HEBIKENE, FNERESE e —AHE X R L, &
fEidizE & b

11 A IS A2 HE (append-only log) o HEALRGHE RGNS ) 2R
&, r5ek: MBENATRE ZEMEN (REGERHETIE) , ARG RKERE (a4
HESAERERE) o HEMEREEREANE TAKT A Wk, B, BIERAX
ATl TN OUE RGE R B ELESEHI, AR B,

12. W5 EGER, —BRA @SBRI RRERREOORYE), »R%: EEREeRE, 2
BN EE; F—EER Nl DAZEEARN { 2. AES —+ X REs 73 dE, 4RT
*IJO

13. NGNS IRERG . ACERRR (RSB THTHIE, A R AT,

14. RRFNW+—FRREER, Ar-£kUitaify What 5 How fadkFIE5k: —NEAEREESEAF
AURIEESZ SR, HIXDBCEW ISR, 7 RSB ASUREE N —54&: I+ —RNZR SRS %
AFFERR, ASCMATRST & ARG, B AER— Rl B 25 AR S A7 A e pi
JERTEE AR TER . (RRBERRK) |, ASCIIBRAE S Tk S A B D (REERRD) o IXMARHIZ
AT DAE R —fiERt RN ok, W e el Bm ik, A2 i S IRk,

0. HpEM: BN ERRIK

Nt 2R — DU TRAEN JZMBIG=P) RIEIE, WERE AR, AR,
BN EERRT AN EK,
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a1 giit & E 25 AR prereg_fl.md, SHA-256 N
736afe797de6d0758bf57f707cd1c42f13d63c1d1ealfod2972e80abh2992a022, k. PAfi. 43
#, ahR. RHEX. 0 8E, g LIRS 2B ESI SR =4 milE E,

RS ERIE L, music2] PEERPDS RS, B mE A aiEes, H 368 . 18,340 1
fh K 46, BARMSEZFHIA MR, BlrE 12, foefEaHr, mi=nz —hilgs
() |, Ja=nz—hNiAE (& O . %ah = WERGE t FEF GXEsdRx, EEERIKHET
¥, IZXFERENRSEIARIRE —DEEE O, EMRKENESEARERET) o XFHE = k&
HINS R 6 e, AIkeH = MEREEET t AU 0 ST ATESR R, f(t | 0) = ARy BRy SR
ATALEERS, EIR 64, EIEICH. 0 € {2,3,4,5,6}, #¥ 20260816,

WHEM RIS 4
BB WESHIE g
H1 loga(f FZEL +1) X 6 £, R* > 0.90, R <0 WL B -0.042, R*=0.083
H2 40 kP9 e > 1 @it IQR=13/7/3/1/1
H3 wAE (FR=3) SRR AR < 20% TEMAE (EFHER)
H4  0=4 RHHI%R2% <10%, f 19553 <32 BB MIZEE 19.4%, 95 SM 20
H5 HELPAIH £ AR —F 5 IR 1 PELHTT AR H 1, X 2

SR £ A ERkOZ 00 10 1. 00 0; ¥9MH 8.63. 5.64. 3.84. 1.49, 0.87, FEEHHIEE
FEHIAR o USRI =5 R0, Hrh oM R SRR, X M s s,

+h. B Wt arphiBORH R

RIBAG TR T ASRA MR ER. f oM AZRIERN: £ 0=4 &, 37.3% WAEAE k=0
Atk (M2 ZI8:08) |, 19.4% HIAZEZR] 64 DRI L, R 43.3% 2fite 1 £ 64
ZHe M—TBAEREE, XAREMKRHMBHE, ST EMROEREEHERNE, JHE 1
BEHHEDT e HR A £

XIERAAER LT HCE FERRAITEIN: BARELERE, 0204,
BRI SR M R A B —— RIKELBI c(0), BNEIIE_ERRIIAR AR ERIN B ET,

HGTHHESAH: ERER c0) K8 0.829, 0.527. 0.194, 0.073. 0.029, HXHRGEEX
0 VELRPEMRIIA, A1% —0.871. R?=0.9866; HEL O € {3,4,5,6} B, #1% -0.972, R*=0.9998,

KR FRES AL, BERFRALIN, %SRBI SBOEERLHE, FRLIn
FHARESIE R, MWE—ESRMeRR: e RGHImEN, Z252Ee N RENER EHEEEAINAIA,
HEEMEIES S,

14



TN B EM: EIERRIA

P X prereg_f2.md, SHA-256 N
d80bea7fa2c0da322f8f0a81c4a4abcl8bb90afldaaac761155d7¢393c61d5de, & T8 —IpTM5t
HREPOIHEZ AT, SCHFLNSEAH . AR E R E EMIER FHERI, 2E0EE KR
PRE, AZHIME—DRERFEARIMAIA,

WINERL,  ER—: music2] [ essen MIMNEHEE, 600 EHHEARRRMR, 29,539 DEHEMA, BF
—: music2l 1Y palestrina %, 259 . 25,799 1MHM, BuxmA . WE S EMHRBEIESLS.
. FrEFERSGEEER R EE, BESRASCRERBEANIER,. HRE X587
[}

PRE A TR R S S g R -

i BIfH (Se53E) essen palestrina e
H6 F: Inc®) X6  R*>0.95 HfER € [-1.5, -0.5] % -1.280, R* A% -1.052, R*  FMNE
Mt (6=3-6) 0.9990 0.9917 bR aTpii]
ot
H7 BfL 5% WIERRIR 2 2 < 0.5 |A| = 0.228 it
H8 I RS BR =3 FERPEAEN AR < 40% 23.5% 12.7% P E
o
HY L5 0=6 HIRIRLLA < 0.10 0.0126 0.0233 W
FHE
o
H10 JEF /L —M D EATHRRY 0=4 RURELHIS B 2 0.0135, &% 2 0.0336, &%  HME
2 > 0.05, SRIRMEE > 0.2 %0.143 % 0.1996 ]
il

RURHEBIR7ERE I (6=2,3,4,5,6) :

iy c(2) c(3) c(4) c(5) c(6)
B AR (IRRFEA) 0.829 0.527 0.194 0.073 0.029
essen R (FHIMEAR) 0.902 0.573 0.180 0.046 0.013
palestrina (FAFEA) 0.930 0.543 0.156 0.053 0.023
essen — [ 5 B A 0.889 0.597 0.166 0.038 0.009

palestrina — 5 [ 0.819 0.554 0.190 0.051 0.013



EANEARHTIESL HR—TIRE, REE%E -0.87 3 -1.28 MEKXERA, R* 2EF&T
0.99, RS S G — MEEIE, TR R A — AN IR — X 1F 52 ISR (4T
K, Wi HEEFESSRIER R,

. H10 BRI Bl o

MM EERRGERN—F&Z HI0, AXTEMEM AP EasLEHEEEM - PR .
B Ge R RE— BRI R TS, H c0) #ik5ELE R/ LFESG——essen
[ 6=4 KIHELFIZ R 0.0135, palestrina 2 0.0336, #PRZE 0.143 5 0.1996, FHE AR B
TR TR (0.1996 S5EIME 0.2 HZE 0.0004, ASCHEFEMIOEAIR, AEUE HAMER)

IXFRIOA LA i, AN RS BT

F—, AR TRBRME IR AREEH ) IX—Biik, TEHATRIELT, REEHRE st
HEEMESMAL, 82 RE RRE IR RS IR 2 AL,

B, ASTHRN IR TR RGBS — WIS o E RSt &HRA
Al XEBUKEME — RKEMEHAE AR UZ AR, BREMNX DO EL
HRRE ), RXATEMKREE ZORE R R, EEWSCEE 7N EER. WEA S IR AIR
S

o

F=, BRHT T PEAREXIIERTTR: LR RBERTHR, SRSl M8 2 e
TEHZESR. AR, MSEKER-MERE2ME, HERNEABRIAIXIE, 4K c(0) #hk
RUFRZEMI AR HIZRA B, ASCIAMOX SR, RIEASERE T,

04, H4 58— R — R . 18 0=4 X—HHRE L, 75f 15.6%-19.4% I &
£ 64 DESHEMFNIRREAE R, WalEN, THEEOZKMA) NE—FKefad, 5k
EREZ RS 0=6 BNAKRIA BT 2.5%, 0=2 Kt 80% &BAK. F&+—mATrF5k
A TRTakERks ), FERAHE PRI, ASCSENRRARRIEAR TR |, TR —%
HHESTSTA

TN ZHKRIKRHIG ¥ A2

R R et &, R AR, =FKEDEEE T AR AT DAGAS E A —A]15,

BIEE T TRAEARENMN R o ASEOBHE TERERCERITGE T » BIERESRE
IRIER AR RZEASORIN: AR — RN 8RB VRN ARG A f A F AR f |
0, FHE TAECR 0 FIREOCRL 5 LA,

DRFFET TRETR PR o FEADLIBBIIER, A BRSO, BASRFE T3]
=21y WFIE, BOMRE MG, WX AR — 7P A RG] DSOS W A2 i .
CREET TESEERET ) - RS Mg, Fr DURSCIIIEE I HERES EL 5 plo e By Y o3
e
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EMMEET THHERIIIR ) o e TR A RS, EASGE  HS TR )
¥ BRI 5, TAZBIANE, HHHIRRINSEE TR, ASGRAERER TR
Mz | o XEF0EE 1, HeRenekaidn, SRsREr,

=L 2 JER TR A E AR, A REARIHIE(N,

I AU AR

UEf—: c(0) FBE 0 Mk, FHEZMER ERELHISHATERETR, W ULER SRS
311 BHERN, A —RILZIRA

UEfI—: c(0) Fifi O RUZRILARA AN, HEREN, FREHEEAEZIEN LRSI T
AEENE (R* & 0.05 PAE) |, BOEIX— S RgMbR, ASGREDy— MG S TR,

A= RERIRATEE, HEEHAITERE L (P AEERONE, 28X — SRR, ¥R
BOREIN— A s H S

UERPY: R RIN SRR, H RS HBIEMIIR =1 SOUR =3 (B HBIRATER) SE
PR 40%, W THBCROCEZIE, ARGENLHD BHER, &PAX— SN HTRIPR,

UEA T NMEEARIERG R, HIEAHE (0=6) ™A KB BARRAERE, W TEEO
RKM ABAL, FEA—RE TAIRSs | — )R, RBOX 17 EI N BURET. AR
o4 1.3%-2.9%, FAARMA, (HIXEA SR IEEHAERI—5%,

UEfR7R: W EREITCN N, AEEERAREN SR, 5 RN LR iR, #4008 12
K MBS TRE) I BEERSERR LIRAEER, BARBRE—MERSRIRRMARE RK
AL, AT BRE AR

. HHRAMEE

#2029 4 12 A 31 Aok, MEHPLEDWIILIS, FIEN AR SRS,
RN 2, MEE, a0 =MamERIERE R, HpEb—ohdEshst, =
DRI B S RS mo T B, SR L, WMERELLGIREHIE R RN EERERR, R R
8T 0.95, #PRELE -1.5 2 -0.5 Z [, 1t4h, HepED—TURER S — MRS 2 e TReR S T
HikZE.

AR JIER—ER L B IR, Rge il FakEiE; 8 URIKESD i
B R B AR AR Ay B IR A B RIER, Rl —HIAER —8dE LEE %
%O

A B AT T S I B 55 1, ASOMAEARBN TEIRAAENS BEIN THRAS AR
—MNMERLER) o HEAENIRERES o EERAREMRE, A+ ERRRE NP
TR RBESEIRTER, REFAITIRAEXR,
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—F2Z2=0 M c(0) RHEFRGS R . I BUARI A

RURHEBIR— 2%, RN TR, X — TGN, MREERR
%,

18 0=4 X —HFARBE b, SANBREIS AT

e DAL R MR (£=0) 64 HIFPARER Fp X ) AR R i
ERR AR B 5,876 37.3% 19.4% 43.3% 3.84
essen R 9,032 29.7% 18.0% 52.3% 4.50
palestrina 7,627 27.4% 15.6% 57.0% 7.75

=ZRIEBERIC TR,

B, MR IETARMIE, A B ZIEE (BN25 TREMENZGEF MR
HIEMREES) , AHIHRINE (EMNEESETIRNEBIEE) |, FRICHIL —FIME
A TNEMZIEA RME AR A EIBTAE T SAAX =B R — M X2 — 7RI
AL

B, =MEGERITCARAE, palestrina  HYPREIXEEYE, PMEEZAK (7.75) , Eifi&*
(3.84) . HEERXNZRME EILEHES, HWERIIN S Z IR AR M Gt &, ASORERN
RX—ZRfgrit e, FR e, HrELie.

F=, AR BN RRENR TEE) . =0 AEWREZMESS T —MEIZgRiEkh
RIS HRFES, Eriee - AFE R EEE, thelfER SR, RENZIME, 2]
R, XU, FONERA R A PRI

“z= BRESER =AM BRI

FHHTERG R FIFEESEN =R, R= MR =R, BN BN —4HA]
Kk, HARMOERIEeNEE AN,

MEEBOS BN (B - HRKT T3, WRAENGRNZEN, AL
R, NMEEIFAER, HRECT TREMEAEZNEL |, WG REN RZRRERERR, &K
SOREPYE R TR, MR AsE2 AN, FIS - Um e s s a8 Ak 55K,

SHWE (D) @ BRI, RERNAEMF, ASOT TRtk BT EIRA R AE,

EAREATIAZ N, X2 =4 B R — 5%

el ENR, HEERLE GERY @ BHHHAUEFRN SRR, WA HIEZIE, R
TEMLH, AT THEAFETEEN OIRIESEE, X2 =FERMER—5%. BERD
Bk EEE T (23.5% 5 12.7%, BIE 40%) , EEERREAER, EEHFN G — e e
RO (BTN T R R EmARSRE) HiR—X,



2P, VYA, R

AL EHIEI R, 12Nt y, U EREE T, 8RR idERE,

B, =DEABEINIR (—KRIER) . FE A — Gy iERE BRI TUIER, 257240 =R
c(0)o H=IRHIZAPR 8, RG-S RENRICR, ASHEEMERIEE,; HA—8, AShREn
AR THHER AT ) o X2 TR ERRT—2,

B, EHl-ERERRE (WRT/ER) . HI10 BRI —I X e BldhLk, %
NS TCTTER, IERARY R — Rl beBs: N E S AR R T A — T IR IR, HL R
—EK f, MAZIERE AL, HRENERRGMNAEE, SRR EER T,

F=, HFEHRAER (RIER) o 8 T3055%) AR TR KB T2 hI R
DUREIHIE, EMRER, Bt ="76H, H8 fFEERENK, M—DREENFEHERE & EE
)RRl

H, ERNRDNRR (—MATITER o BRSOy TER) 5 TRIK) MESE =,

e seR LR, HWHRAZER, B HUTIIENME, REESOVERSTNR, X2k
TENH—5%, WRASCEBLWHE 2 RIME—HIH,

IXPUZAR IR ARG, RO AR, —NEIEE EROMEAE T A RO EReE,
FEFLEA R RBAE T AN A B

. SRPE 5 e D

AFLIATEA H—RAEER: NREEE MEER) , AREE TERRITRER) o TE
&% EAREGBER L UN, B2 N RS a2 50, B
XA E R B S 24K K

AXHENKRATRATE, BAHE, ENEiRERE ] s, A KRS Ak, H#k
IERANBE TR XS A] DATER — 0I5k ERGR, RO TN A ih £ s e 2 :

EANIR T A ST P
[SeEcy R iR B2 ARG RN B2 (QORRERK) ARG B> (FREERRD
HE R AL psiitll HREEHHI BT, H Inc X 0 21t
— M B RIFRE R S N ZAEE ) 5z B I TE <

SRR BRIV IO S5 —F: AR (0=6) |, @i 97% M BCERE, AR
Wi FERDAE (0=2) T, & 80% HIREMAWRE, Eflkl. BEIESEEESERAZEM—I7HIHL
fill, WA RBCE R — R — RIS MR E . BRI SR R X — X AR T,



K, #FIX A+ ZREFHFAF—#LE, [EMICENEE—DPIER, TRIEASENRERRAE
ENZAE: SEFREAERE, BRKE SR, EAAFHRERNRE TR, e —DMRERN K

S

—= AEERSE R RG]

F—, AXAGERNENL,  —EHIRAEIRBRINRE R TRR S R, &R & RE
Ko AKXy TEREMN L) 5 T—RERIBUFAELE N R RE) .

B, AXRERN,  AERAETEE, ARRAFETEEE. WESTENE RI&ERIR
FEEBIR EMEHES, NRENIENE; SRR RaWA DRI, By el IRt
e,

H=, BEAGHTAEANS. 5 c HANEMESHE, NEffihE, mEEsrE, —8
U TUREER) LB ZIEIR, REFHNERINERR A NHDE RN AR R4, MACFEENE
SRS TR Hs il o B, ARART 6 X SR R B I AT SR RIIN AT IR RBA S KR, R FE, BES R
B E,

0, FFESEAFTIIER. AXFELEIREENT SIER LR, REST ARSI, &
. N WIHES XSS ke i, SBNSRIENSRFIE R N IIRAZ,

FI, MPRAZME-RIEH,  ASCISRI T TR — A X —AEh, a5 Efmaa A
I £ 504, ASCERA, BIASEFRRBON I A S AR AL,

— ) BREASHR - FE RS

H10 AYRMGEH — D UEERIERT RS iR — 5 R IRREE e iHh gk, RafESR, R
i, DNA EZFENAMLFI L, A AN R FIFE R Rt

ASEESE: RATRERTEA, T HIX AR B

BHAMS, H—, AHPREMBMRERERER. C©EKIZE DA U2 AR
Yy HREH BSOS 8f8 5 ) —— X ANEMR AR E R LGz, RIMATRE, H =, HRXFEEZMS T
BT, ERHIAIN TEIRAAENEDL BT TR AR — & RER |, & REE DA
e s, Eimrtg g, 2R

BH —FFRRAIRIN AN FiEtE—ERaz, ASOAEAETEME TE R ER) X4
HH, EE2RE TRNMEANRER?, MHEASTHD RS TiIA—H % T RER+ R
RIS SR, IXHRS TRk TR R AT o

RIEASC IS N — 2 BRG] ERAMHGEH 2 0hE =% (EH—MEEEIERE) <
i, ASCMILL TERRAENSD S5, HEELL S EAIRIRaS RER R E RIER
Ay — R 51/,
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=L WYk
AR\ STk, B ARFIHHERRES:

Fik HERRIRS
LORANGREAHERERS)  =IBERSR: (c(0) 5K 0)

2. BRI =IERSRE (R?0.9866,70.9990,7°0.9917) , {HIZARTEARRFEAR /5 R,
HAETRMMERBEREARINIA

3. BRI R A AL PIIERISCRE (RPRAEME 23.5%,712.7%)

4. WHEOEMANE T WIERSSE (0=6 RiK 1.3%.2.3%)

K]

5. REE A NAETEE ERfcR (IQR 13/7/3/1/1) 5 WAMERINERER RS IQR, JEARTEHE:
6. FREUMLE SRIURKARS A e —Rr S EON IR I iithZk (H10 PRIEREA| )

7. RS RAENTEREAXN Y FIEE, (AR GEHUTIERY)

8. GHIEXa), HHAEH e  FiEE, AR TR

NI

FAEMAE TZEENSIS: B UE E B0k, SE—RREIRDE; 8 i HI0
FEREMN CHAEERCAD DR A5 A, IR, (BB — IR R AN B R A
XS R R

A, XSRBRERE IR BR

Mfto T—E) A2, ANAER, SRRV EEESRAEE, meERNE
FTERIRLEAEVRAT RO HME RE _E CRER R, W IR m i IE 20+ /) O,

N LHEREZEN N B AN 1o EE AR SIEE T, AR 55— Al MATRRRE : Bl
EHAER, HIEREZ (A N NXERAICICERTR) , RESHBI BT SArshi A2 ORErE T,
s Al B ER B,

N 2FKERWNLEIRMEGE,  REE 0 —RIEHERIRA: T —EE NSNS Al ke
e TEASCHIERE, RXIMEARGELLBIRE LT ——EGMN Tl OREHRER ) W TP E R
HISXCA ) o XA EAEAT R T RS s RO (E A BT AT HE

Nt 2B ST RGN TINAIBCARE ) RS, EMTRRRE IR & AR S 4R H]
& MR A, SR — AR, NRER.

AR ERRGH RN, AETFENZM (BB o AXGHIRER: EERFAIRE
EAEME-DFEF, EAE 0 T2AXHEIR? HRAREE c0) hERPR e FTELIER, 1A
EAERERACAE AP AR —— TR S B, A EATRPEEAIE TR,
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N LFEEER R AR, T —E MR, URREIRIE AR, AR — DK
BUETAGSERATE: —URRE EHERRHSURBERFE WS8R |, EELEALHY;
AR E R BTG, EMTESZ AN, TeFEEE 2D NN el 7R,

Mt UER) XFEAEAREN R EEARHTT, AEREGEERILEFARE (0 KR
M, RIFEEBIRE) 5 BRI ERRHER AR %, SR RS MR —Z; i
IARRTRFELHEIT IRA SR e EE, IXPUMISEARZERIE, HHRE—5 c0) LS AET
0o

Mt aEENER R —BE REFER, e EE AR REAR, A CURRIAEX b
SRS, X T N IER: B BRI NG, RAEESE) T — AR E
AEIE, 26 AFE.,

—HlzL BR: RREXXEECE FRE
—AEIK TBOSHBUEN G, B AYEE O E RS EA TR,
HAR S CURHI: AW 5 BUAEXERT DI 2

A DUCRMHERT . S+ RN M CENMTRUM, RIER) ; ST WRIBIRER (8
TS, MEAZIMEARL) ; =FMRPTRAAET (600 °C. 20 kW-m=>% 40%-65% F5H
JERARASR) |, BT R A A BT,

CARERA =4, MOTTENE SHA [E5HPFIERIRIE: MHEf], 3t TWHemmAEk
REX. HI0 BRM: MiHse, S ETRBRRARIR, BRSBE—DEE, BHirE, WERK
KHIRRA, B—HRN: e, SRS Wi s R IR Ie A
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ZRIEANARFF R, BERTEES, M SPFSIARIEINREN - G ATFEIE, HRnsem i, 8 Bt EscE
E5W: e ERRERRHEA LHEAM, SHBERIRREARE, RGEREAIMAEIA

PAHIZERIEE BRI =5A0, FIREOEREHER,; 51 HI10 M MER EISAI, Hb—4 (R
% 0.1996 XHEIME 0.2000) FEFRTEM DA TAMAEER, PAAKBEICKREIEmE, W+, +E7,

EETIE  ATPRMES AR A IRE. AR, BIeEi e, HHERIT. PUEMHES, Bt SHAES
1R 72K,
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IR s 2 =ANA: e (R — RSt e RN RE ) Rz il ARSI TEIRA AL
fil) S5, REEN TS RAlRRas RIER A HAE S RIER ER— IR 851/,
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AT A GEIE, NEEEEM, SIEARTEFE EXHRIRTEMY 2R, A
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RSP RAEA IR I T B4R LR, (EEIIXBUE TRGEZ M BE MW S5 2L
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BAEH TSI ENARRERUR, Hat2iH, H10 FRBES N st e nl man,
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" oB A EEh ), MARSRERRDN RG] BEEERRA% 6, # c©) &
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AL A=A n-gram AR DHE—REIRMETMIE S AWK, ROSREEBIR TR0 B0 s A T ks
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ARSI T bR — ekl e SCRRY TR SMER 5B =ik, S eE=my
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