R o

LB ¥4 HRE ek (Mark Twain, 1835-1910), 1907484 &
flrg ) 3] %4535 B B A48 04 ik 7 E ] (Benjamin Disraeli, 1804-1881)#4 3%

There are three kinds of lies: lies, damned lies, and statis-

tics (H =/ T: 35, TREWUH T, R&%3T) .

WA ARG GG L, BOERH TR, RELEAET .

KRHZB S FHE HALTEELHETREBREE . FRAX
—ERAAEFEL AEELE RN - REHE LRARETRE L
A m#H—EREFEGA, SAHEHFHELEERER  TOhEARA &
B, OB B, KIKEAM PR BT

WA, PEREBEHMEY, K2R NS BAKRER, T
RALIELG  FRREFEMNTFARECER RN —F @ FF
HAMGERR, FRHHIRT, Rt S HL S LB A 0B F ek
B, HeEX AR R ASRER, HEARS G T @] E RS,
{ef i3t 2, & — B RALKTHEPE LT AT — ey . HRRLKTY
MG TR A ANER . tode, RATT e Sl A E AR LI BN, 1B



RARA X b, ABA R AR FRF R AR AR KR &
Hmpp? RGEFTEE? AL HRSEET

JET AT B 35 by B 4ot 222 ey B4 o K, Rk AL AR AT L B A 4151
Mk 5, GARRA, Bt EREAMTET?

Jo B T ACLF B A BT, KA R LA B EFAM —LER , HAEEFY
F, e . RAMTTOR M B, KT FAEATRRESR] 6T

1 j’bvﬁ"pﬁ%r}:é,}#&${%"*7
2. AHRETHRERT .,

YRR 5 E R R, U ETL, R e A kK
WRE MG TAE R, MERET, S TA B, RIERRE
REBRGRBF, Mt TAREERMEYME, EALFRE, &
ﬁﬁi&ék@ﬁ%*ﬁﬁo%#ﬁ&@ﬁ%%ﬁﬁ%ﬁﬁﬂ%ﬁ%
AEEXY , MBATHRRENRE T 2L ESZE, EHAR

BB RER —EAE, BEE—EF B SAE  Gite
%ﬁﬁ%%ﬂﬂfdwmEﬁﬁﬁh<%+£w%%m@ﬂ%§%
MA326cc E£.331ccH], st — WA B LA TR . BH AL HE o T
VEMEE FAML . RS HAE, RS BB, 4BE kR SR AR T

ROV D DB Ed LT, TERAR - F L2 REKELEA
W7 B A Ll oA R Y, ERFHEAKREG . R R
B, RERBELAHA—MEm L, ML, A BT, §IRIEAIL R
l%ﬁii”, R A TR E R A RE S . 2B R ATk S

T FlAkH, EHARRELIAIRTAE, ERLTRTEM ML RIE
%, R L EMA ETRRE (F154E) 72, RIS . AR
BikE L, FERREREIBYETILRABER . SR RG AL, &
ERELHRE,

it Emag ik — ik, FHEBAMGEER L X, GAAMAE R
Flag Bun K, %A HE2E, &4 @A GE#K, Bdshrm e ity
o, B IRE Y, AR T IAER, 7R AR E TR EXIL



=,

BERBZRE BRGIEGBEZRHR A, BoER S & 2em
FE AR, PERAANR, THE R, KR 68 &, £,
B EBEE L RAVE R RBH

1 EREAR

47 iy 18 # (Conan Doyle) 3244 “471 b 4% 1 327 (The Adventure of the
Copper Beeches)— & 22, 48 i /& #7 (Sherlock Holmes)3t.:
“Data! Data! Data! ”he cried impatiently. “I can’t make

bricks without clay. ”

B BT R R B, R RE R AR oAk, XA R (data) B S ok ok
oo AR ERT T ARG R B0 — ek 4 B Bk, R R T RRE R £ T
RTHREB—FRE . Ao EAF, AHEGLTER . KER S TR
WABRANFHEGPE FHASRE, AREHERBEANTEE, 24
ATz , AR ENFZEAME, FLEMAS LK MRKRATH, &
—IARH, ARTARGEA MM E R, KRR A FRAAE RFEA T
Mo, ARG ER, ARAWERTEZIRK .,

AAFHN, £F AL R&&Fe! GRALAAET LS Ll £
AL, e RIGKITEFERIRETRET, RS TFETRELE B
TR, VA B AFRTY , R IRfel R H R IMEERGEAL, A
RARE 88, BT H R B AUBRETROLER . RRAF L E20 21894
B2 ORARAALCHAATHMEE ., —LH P S8 E M, AR ZME L LR
B e REERTAER, R BAET AR REMAL G,
R ATIEAR R

RAFEARTHAMER, PR RFELESE . EXEXE P, R
B A& W, A48 F SRR KR AER R R —
F, HABWSIBRRAE N E e —&, L F—EELH&, 5 — @ ERART
WHBEH, BEFREF A wRIBERA T A LR TEF, REFY



NN, R R R, RBLRE L2527 R KR & 81338 21+
Ae! AR REEs AT, - RERBINZGENAE S, § X,
4B RLLFVETR(LT B L AkERET, £ b4k, thiaif), hEs
BAnz 1l S0 RF 1Lz, Rl B 53T, KE L L35
Zl, mAPHBHEFERIRER FHZ ., RIOFRORINZEFTZZHE
L3522, R R E LI, o R0 F 0 e ARAE ] 320 A Mtk B
DGREH ), BIEAE N ZA R R B & F R kWA T AL . 30 F 89 AR
B, B R LR ELE L2021 RTHRIZAI ! Joid — [\ ZZ B
Fr(#XRAE), BERCBEHLEANZ A FREFEE S BT E
Ho,

b, de RA SRR, A BN — e R e,
REFZ— LI EI, ARHN K TELE S R A, LA
%, fde R X AT R P, AR S0 IR A F L FRAG MR — R, Bl s ey
BARLIET, ALK,

MEMEY, THREN— R AFTOTREL, H—FHKEZH

B, WEMX MY GRAZEGEN, MBRBEAL , mREMAATR
HEFRE, RS GE, ARRELZT HRERAE R, ABREENE

T, RV RR, BA e B E A KRB TS M HRERE, B
BEHEAS

WRTPTE, BETHORTR GRRAEBEERN Tl ., B E
AR, AAETHIZRFF, A L&A RY & LB LEH AW
H, s R, R R E s R, A B R AT R BT
R AR R REAL, RIIBEA OB E L AR, H AR RN
BB, GEBEMTARRG AR Bhkd EARLRMFERAERGTH, A
B4k R0, AR A o i 2R (butterfly effect) #2809 E K .

EMBERFERSIFE — R ER, 2H 0 LEEB RS ERGER S
o Plde, SEARE - RAT, REAYTHE, RCHFE T RLHEH, &
BEARFY  defTik P HR? RV ALEREH/F, AGHRER G T A8
MERFRXF . WwAE B, X REFF, AR HIE 2B ETH, AR



TG F, EAERTEREEYT . Lde, AAMRL 2,3,4,5, 648K
FER, ALE R K, AAEARESLBE? Gl AR S, (KM
BRORRRFH, AFE —EReysh LBk, FBYHEOEL . 5
g5, AR i@ X 8 75 3% (Al Pacino) £ % 89 “4t4% 48 %17 (Insomnia, 2002)7%7
Wty —fe i A AR O, AL BARIEE, BRERLHKRD . BA
BT O EAG, SH ARG S VAFH, &AM R AR AR AR AR M
F . ERJ W, A AT R R

—RYHIEERAE B R, BB UBR, RERYHE? § R0
B, P ek FER09, e RE T HHE G R AIE LRR? LB
T, P egE 05, EEHME, — Rt ARERBERE L, &
WAEME TR, R ETEALASGES, F—moHR R ER—IK,
HARBEEARA S R E , BRI ER S ALER ey 3845, T —
HA P B R SR AR QG TR, SERAEAT R B L 8 FEHL, XA AT RIEE .

PR, R B ERS, AR A BRAREREL . B —HRmE, AWK
MR R REMME R (R X 3E(2004) — ) , H P LRI AR E S, 1
Al R EHIE, LR AR P, A A R day ks, — S TR &
2 GG AR A BRABTFH T X, FARBHETWHEE T , FE
BB R, FOA R R F B R, AR — Ik L REARF X, AF

FHGERRD .

2 THR®X

FAIAERZ2AT, IOAEELAT? B DFRYGHZERE , R
B, R B R R F B F A, WA THMBAXKEE , LR ETE
A, Bl —BAZIFHARE, B —BARY, l—EAYKE LE2RL—FHK
R ME, BRERTRAAL LR, 2! RAKEERGE,
EHBELHRALART TR, B, (REMBAHE THASES Rl H
HAAH LR TR E FGR LR A ERE) , Rl H A1, &
F A | 2R LIRS e BT, E G RTBAREKY



T IR, A Ak R LR M S A F AT L blde, RAIViEs TR
BHTOHE B R — R (AL ARM) . RAHALETOEE G F, 201 R
CRETH? hRREAEREL T (GHRMN) . o, 45 F LS H, &
¥R IRARAL S, I R AR, AE G AR T, R % T
FUEH, RAREAL 2R -G R AR T .

RIFE RN EER, LA B Lo RIE, ARBAR RS ALE LY
NEAEELEG, AR eFRE R BURE, PG Ry PR —
ZRABHMZA], —FZFHARRZIY B HRA AT ARG ARG
MEF? #e% ARG F, H-BAGRR, BFRA RO Y
B faEESY, LR ERRA e, B S AR I ERAELE @
WERANH AR, ol KRR AL F, BTk 12 LR RBA
TIHARR, T2 FHE . Bho ARRY KA, L RMEEAMBREFELT
YF A, T AR R AT R, M AR R A AR
WER, TREE HAREIDZ AGEANY TH A0, @A
FEMME R, REER, MAAREMERBANLE S, 22 RIER,
EofdrHt, MR RMTLARMEY F LR .

WA R T8 e, RIS, AR T MER, AR
BRFRER OAWBRAELEARREYRSFE L . —EF L4k
FERE, B AERE LRSS, ALEF, FREIA0E T, dotbiF B — 18
#%%1,0,1,1,1,0,1,1,0,0,0,- -85 5] , B3 E FnkiE, 48 kpig
FLog R, BoAn, § MRS EZIAE AR RS B R, R
B3t RavE , APTEABHRM, MBS -F i i, o RAEBMAEF AHE, 4
ARGEHAN TS RS E, BT B RAELER D&, A AR
BER ATHE S R (RAK), AT R Ry R (SR, €
RAAE , AR B R EEHgRE, Rk bR, BREKE
REBAYXFEFE, €80 B R & .F ARY REFE, WEL
R %, Bl b — A5 & B AR F B R B AT? AT R Lk “F 3y
RAFERERT . RZ, BEGRRAMEI R &BE, AH AL RIH, @2
A TR, Bh— 8010987, wibde £ F1E b T8, AR



MR S B R, B b g St ir R AR — B R0, 187, e
RARREEE BRI, RAFTHEMIFR N BEBEEF HATER —FR
it . BARMGFE, Y ESE REMAT LT EBRKRER P,
RGP EERER G FA 2 —, BT ATH-FENERRE KK
% B (law of large numbers) , J& K ARAE A 4o 4 38 $ RABG IR G N B3R 5, &
PR A RO, 18], L E AR EERREO, 1HRGHER , 2R L
FEHE T, Bl RmtkAEN S X, A ARARE AT W P34 4E, AT 4 R &%
%, ﬁﬁ%‘%‘%’ REH S XY

2, FAEREMME — %318 K, R h— AR AR 0GR B
H’a‘f LRSS HEBRERD, TREHIMGRARERR ., HRIE, A
WA A B A, TRALFH G Fiow , — LBMAERE Y T4 FH
MR, BRTSBREACHFELSEIN, RERBTRRAFEML, 2%
Gl RS R, TRHEIEBOFTALHE ARFEWOBE ., F—
18 & & 4y [ % 0k B — b e 4 R & 22 (central limit theorem), & %4 3k & 41,
f— 2 3R K 5k (strong) ey 45 4+ F, F R T AF X R £ A F & 4 4 (normal
distribution) , ¥ # b ayR 2 R E, ERE KD TREKEY , BREZ
WG, Bl .

FEGFTAL, FAMTAR L MAES RE LR EMR RSN E . R
EEMA, BRAETERGARE 2w RERART ARG E, LHREN,
A RZRELER, LAF2HRT . —8F a6 2, SR ZHL
BA Mk, PR AMEE L, T LR AR HAR . A
et AR SR\ e M R A B, T ARA R, REAEATEE —&, B
FRRAOMAFRRE @ (FE L) . 7o, LTREFRPT A EMR, BB
E@mAKERR(XETR) .

123 B HAREGEEERE S #HEIRT o RETLFER, bl
BHRHERL R B GRERNIHE R, XE—A P B, 1%
WS B A Z B A, RAETE R R, THRALARKETR , 24
AERIEAGHE, AR RBREIMWET . — T AR GAZIM AR
Z RN AERNA, BA LA EARE AR R A0 B 3%, ek — 4R



WMnR, FREDLEGEESAARZRE, BRFKRS . 5 —F @, ATFE
AR, ERIRHBEREETR . AREABZLO, ARRLFERET L
A, A2REREEE . MATHREBA&K 740, 2R HE, T
AR, G TAM AR S .

FEE L, PP S — ey, RBK AR ¥ e A BR T B A7
B, EREBBE, KEERIE R, rER-FHE, SR 0HFE8
B, FHEEGELTFE AR ZARE, &R E, PR
RS H, REEZFSAFTEIG AR LELTRBERA, HREA
AR Z KSR 2 — 64 &8 (Carl Friedrich Gauss, 1777-1855), & #F
RFELH A BEREAT, b FEHFTRAGREAFTEIEH , BT
R > AR 5 B o i (Gaussian distribution) , & B 3,4 A & 7, 44 A
B, BI0E L, RAZHEAL . S ARFE LA H S TRRA, 2
105 % EratE 760, RAR, R —F R ohagtar , T Lk
TREGN, #EARFEZER,

Bk, LIAR T M, AR — $0, 18 7], 1k B e HE R (F
BB RBBRABRBREN), THEIHRGRE T R R
EEPHRBERK), CHERM M EZIZE RS RE . AZH— 2
AWM &, HAnE2 Sinkl0, KRB LENHE, ELEER S H R
ERGEMEA? ZELNE BEXKRER2)>Z], BHEFEZHKE
51,0245 2252, #9 20.246, 784521, #n510,000, bR F N, 2
%0.008 , Bpain@ K, R E®E, M ARHRFHE—F XY EE
Mok By (% R 5 m), & 5T L a2 F . REUR AR ST F
¥, Mk LA FZEGEBRAREE, SRR ER
W2 BEATRGEE, FALEYCEMTEESM, EBEER
HmERNARLZEZRRER, AL EH RILEIEG IR, KA A AR
W KBEAREFEN, ERGIMBE S (n@X), £ —RE 2 R4 3
R CORCHAEZRGRANKREME . BHEZNGE TR, 25
AERGEIANTHER  MASE R LT ENIE  LREAENRZL, &
MBS0, E— AR aHEE BRI EAERKEEZ £



BRI ERESB R, LIS R, FE AR D

3 imiE#H%E

ok B 42 A 3% R £ 5 B (Pierre-Simon Laplace, 1749-
12T 3 “ Ky A FEF R ER MM, 1 R 2R R HA , AREKY
Frg, #E-FARERRED, B —RARTE T BREGHTR?

WA LR B WA AR R E R T — B, &I F R

e BTG LA R, % EHL EHMI00K F H
METE , BPERTHRI00K, K IRFE & o s # % £ 1/89,
o ORI 5 A e F 5 1 2 0%, #2100% , ATk M 4K,
S50u4AtFERI e E—k, RHMCHRER £ 07 FF L, 5004
BEIHE, RRBHAT, HAEI . o REF M E100%, AP
JE A EE50% , i R E B M ELR, HibaE, ER
#0%, #&£100% .

B A F AR 0 R, SRR AR, EE R RS YA K E R,

M Ay E AR BT e AT, S B, R F R AR T
AL R ARFEM R | B RT 0618 @, A @ kR EFREECY 2] do
RANER, F v Pl E, FR ey b—MB, £ FALET,
REEGAE, FHARNY , ERAH LA, FTHEF-TROER, B
AZHEAR K, F TR, RAEHAEREERE R AR
BT, @K eG4 R 0327, AR kel AT B R AR R AT R AT R R E, A
— B sk EAT R E, RTARSM TR R TR R, R 20327, B
—FEF MR R, R RRY AT BRI R A, R KK
ER L HHGR R, RTATHEBRBG , b, HAMRELRE, BF
HEIRFLLR, ELE-LHIBRFLHORF, AN, L&XERE
WA, VAL TERRER LR, By kT -k, AEE, -, R



P e R, R EWM . ERANERREGE L, LT REIKFEG L
— e B A

L AR R A AR, AR AR, KA ARRRE . Blde, 3
RAEZBMBEIRTEHAE, 2R % R1%E, RETHEBRGAAHEE,
R TRALHEOREZIEE .,

HAF AR, R RATHAR = A, AREE, HART, RIMNETHR
HEFEGETHBEGERFME, SLREEFTARTRELAY, ®Hime R E
AL, BRAPFEANTAG X EMRE, AR S35 . 2K, &
BB FRAYRE  RIwFHABRAENTARETS CEKBR—LF
By BERAGHIZIBRELN, TR . FERERK RTHRAE
XEBE, BABRERS, MTARKETEE . mBA—FH, BRI
BAT, RBEET, mIEHUEON, XD100%" , —FEHZHEAMRE, TH S
Iy, RETRAED, sRTHRELE  MBEARERH SR, REFEZL BTHRE
BAE

3% 5 — {8 A E 49 47 4210028, E @& B B9 48 HA F 4 110.5( K Bk
al), ik MR EmB A ASOM UL, T A/ AT EAD, AT EE
& Bl BEDOAR IR T ARk — 25, w3tk fF100/EIE &7 sk £ 50.585100k
Ty d— TR A, DB R @R G30E0F BT, BT HAE, BAEE
P, BRI VR AR REREEMTAM I REY ., FE L, K
REM, A FTRANELTH, KARTROEH , $REFBFBLE
#7 (Tom Cruise) £ % 4“7~ 7T & 844 %7 (Mission : Impossible)w%? % — &
A 19964 Lok, 22006 L8 h =% . F— R ¥ LT RGEF, REMR
TR T o Bh TR R, B ERNTE L R AR LT TR
FH, RBRARES S, R A . A ARSI S E 30k 8] (law of truly
large numbers) , & & FE B EREAR, AEARLTRKSAEFT .

EFBRAE TR ERE GGG HE T, FEC— B ERA, R
FHRY  BEAMEFRLETET . HMKE, KMBBLF—nF
TR HBEERNRERL, W, EFRRRFIEHERGER ., —
BHMAREH S, ME GBI R R, R R AL S ik

10



T A — MK, HAEGHREL06, ZHE TR A—@HERE S K
B, FEGRERR—F? IR GEANEES, 2HERITE
IR, R R G , B ERIELR, A4 B FE R, FHEKRE . #IF1I0K
BE, 4R #470.166 89 ¥ % &, €L 38T A, 12 21000k B, 4R fod # sk 1%
£0.016 7 , ZA# 1,000k B, 18 F 89 # F 4437 x 1071, & g2k
@i 10ME0F h R4, G007  BERATR AMBEMFLHF LY
R, G, REBEITE, EARARY .

% FATR AR R B (%X E % & Against the Gods), § — ¥ i %
BmasE W ESHERRRERSE I A, AEHAR, Bmie A8 E
R, R AR, ABORRFAMBL AP ETHIEF . ARBEY
ZTARANFEFEE ARBR , KRELH i, — AR AGREY, A
ANREFK I, LA, BRE— 8T . RMGAZL MFTHER, AKX
B, BARHERE, HAEE , BRER T A, MmN, A%
BHLY . RBABES, FARITEHERETELY, HTABKEILA
#956% . R ERE, R0 TN, Pay e B AR BY, kR
ki 148 F ALt 2 SHIE, B S VBT MR L, AR —R, AR
ReF 2GR, SHIRe F oA 4E | BB RIRIAE, 1RSI KA H10.5684 1
BT R, SEIE R B10% TR L0.568498k 7, £ 7 % 2967, FrHk
BA L BREHR KOt EPwt+-be B e — e, MR T F
B0 R, ARAE SRR3R F e T Vi ibik, MEZBHEFRAM . H5F
TR FAESEESL  RRARSELBOA, ERAXEL, PTG,
TRAM TR,

IR ABHE R, T AR EOE B E R Y, 2R RE, @R
EHBMRE

4 SEAE

FERTH — 18 & i A a9 N3, b — frde T AR A 8%, ARAUE Bh ke BT
R, ERHARE AREETHRE-RAEHAL, Bkd  B—FR
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Bk, MREE, B TFTHOSBHARLT . EEWEEFBE . BEER
%, AR A REFEN BB, BHE-gFLTH . BER
MATHRTRITLHA, RLFEITERTE T, BRAMBIAFE . —F
ARMAMETRR . BT EAR, SNERLEFASTHMEMAL, HiE—1@
BihRETIE , RAR, BERF—BAFLMEYARTR ., TAHRAKX
A, RALTAR SRS, AR ol ARy, ey s EARE S
Mo BIAGY S B RAEAR LA W F LR, R SEAMSEKE, H ik
AR, T RS A BAAMY  TARAB G, RARCR,

RO REGEA W, RRBTM T Bl A RT e RA AR R
AR H IR AL, TALRhE il ? BRI R MK E, A LREMKRA, o
ERR  AEENBREINEIRYEIE, F IFAFEIELRTH, FEMN
¥ (King Solomon)w] A £ 77 45 N2 58 il F, —A—F . ZIWARBER
B, ~ iR EFRT, LB HRAMDZET  FEMEIE®NZHL
REH, AtbBEAFERLCENZRERF , SN FEME
ROHE, BREIIBET, EH AR T FRALF MG REAMN: &
AR T e AL PR, BAARTRGERL . §F8RHA7 gRELE
Ty, FHPRIH S RE Y, H— BT R S E AT L AR
HARTHREEEM, AT —C , BHMEKGBE, HORE, TR
WER ., B8 T EFAF, SPTEPING ERBRFTARBREAN—
Wk A" SAEANEMBGEIER, THRAGTEN T84, £HER
R i KAEAL % (method of maximum likelihood )—4& 25 4 # % 2 & K.
B R EAEIE , L EAR SN, FLRIFR RSN E .

EABNBAREERF, SRBRZAB A, REFP KBS EK
B AETRICER, S XRBRESY, ARBERSUSK TIT 24
BB E LR BRRALESR R, 5T HFLEZT A M,
NBAR —REHMH, REREITGRER . AL FTHLE—F, B
FRTREOR . A—MBRE S5 FRHRBF, R 4 F 8563, 15
S FRE, RMEREFTHRGEL bzt L8 Filry R E, 1
STAZ R E X FHRASREMBHBARERETAE ., A

1
T,
A
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AR B £ ik (method of moments) , &% 3 F —F % B %2 Reboy s
Hik .

T A EERAE AP FAEME  Fit B BFESE? &
T ESIRAZ TR E At SRS, TR LS R EHKTE
A OREHPEARTARMORESF . WBEG B, A6 HHES
BEREE, BH0FBEREFHAEALAR .. BLF R, TRAA &AL
ik Rk, SRR AR, SH LA A . st KD
AR, VRAAM—EADAER TR, m—BEILG L FREA
W—RARF 2 IR EGrFal , Sttt &, RAF LS %
o) ARPFEE S, RGPS BB, TR ARk, £
RIBERAEG RO AL -G R ARKREDLEHR, RER LR
B, OH - ERGER LT, —RAS, AWM AEHGA, RMH
Wbyt B R, AR T AL 145 . ASIFesh R, B RTHIRE . FER
e, FETRIIA, KGR A S FEME , 2R — R M %, 32
A ER =, FAFEAE AR THREFAE Lo, HEARKRLESD
A E, R P TR &, RN KRE, Bt £0.58
Mit, 4004920510 , ZALEM P2, THRERBAEREZR S %
G FES, WA R R BARE, R H —FR . Sk, R
% #0.49%.0.514434 4 4 (uniform distribution) , {2 & K24 % k14,
o R IE i B8 48 H A K 2 0.68, 1 MR 40 BN R B LR e AR R
Je£0.492051 g0 . —EIITEZRALT, B F AR £ L(EE
B, AL E5FBE0EH), REREAANEGER, AERANE L,
BAARAN T A —ESEF X 4%, 38R 3 B Kk (Bayesian
approach) ,

ERFBLAERY, LT RLBES T oo ELEa, X P AT 2R
FEEGREF, AN, LB EESA, EFAEAT D RMT
Bl W KRB BT A LBt —BRAENTAR2TE , B A7
ST BAFIMEA 2R VB, K TR MALHE EZRY . BAL
VAR R B, RT3 A AT A BRI EFAEEE, o
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LTFARLAE S ToutEik, TRAZARNHME . tEEERALEHE
M (confidence interval)f&3ti%

AR BEA IHELEY , —EF LGB AT X HER035, £ a5
ZHTFTENECAET, MikREZLEEAZEAETEAR" . REHAA B
FZAFESESRE, T HFEAN0.3250.38K . & IR K (0.32,0.38) %
XHEZINAEHE M 13 K REAS A4 B, 5T 20.95, L F

— MR R AR R R, BURAH RS ST BT
AT R

B AMEHRHXXXEE 5 ZEREB” . TR RS, g
FlAa, ER8EZETE , Mt — IR R E @R Fp, B2 —
18 A8 (5 A 5 ) R AB ST o e R AR, A2 (B ST AR 1645 Fabp, A EF
TR, EETHAO, AR MHFRAE -y E R, T RE
TR%, BRI AR —TERE R R Ep ., LE M AP TREAGR
B, EukERARpE R AELEMGEE , HAETORE, —EMEA
BBETREHE ., RMNEARCHREM 0Ly, BRMILEMAIEHE
M, @R, A2 —OREHR, IAZEHRER, &L RM,
H’:“JI&EW REOLAD, AL EEep., —BMRER, TIREELT LY
e F, RRAeHy#He0.95, K0.997 , &R HE®9I5%, K99%, MK FE—
), mARBIE CRBEREZ —

# h—AE 2 B R 0Y 1E e R Hﬁ?M%ﬁﬂlﬂ/\ FHuE TIEERE
WESZEER, AREAEST, Rt EMETIEH . 2744 %
Y B RERAS BIEHEELE .,

WAEST Y AL, £ B — 15O RET, T E M &R E G4, SR T&
W RRAEATEREEImERART T, BARRGEE . ARREGH
, B BEIREESZBEYNEHEEN? REARESZRIGTH? AL
HRRAR, SRRMEELR K, RMAXSHEHBE . A wE X
BT LT, FAEGEEE BREAKES . A2 X BRAVGHE,
TR B A, AT RR EF:‘@?%%&R‘#’, SHKSE, —magtht, A
A S H KRGS KR, A AR RAE, R AFE

f”>

4)\-

4,

N
(&
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)

N
o

e

5 &EFHER

/

AMVERAFRAE , AR BYRHATEREY, EETETBEER
e, ARAEHEF 7R a? R RE, B MBS RARTEFLE
Btk AR WD, A B F K . R BB T BT FE R —
¥, M F BT R A —F

SRR, BETHL -G, TRAeX—E, REER, FELA 0+

ST E, KR AT — B, EARFER ARG F RAMEH ? R
B "H‘m" B AL F AR TATERNGRBAMFR — X, RAELFHF

L, XX ANSE TR, HARLRE, — it LA EnTR
##, E!'J?b%;@& HaRdL  AERRE, 2RLEFEAEERAEZRE,
P& &, SRRMITALR LS, FARA KBRS HRE, »REDE L
TR FHE R BT A 28606 5, KA E RB2F, AR EIFR K
A, BEE“ERERELRAN KRB EAEERERE, EAREHR E,
ied a2 T .

FEEZH R, REFHER AT ﬁ%‘?ﬂ“ﬁﬁié@ PP e g stk 4 & 3, A&
BELEBRZT, BN CACLRBEARTHEEALT ZHERFSER
#F, AFHAMERET B FRE—TFAT @}‘:Fﬁﬁ%‘éﬁx%ﬁ(@k%ﬁ%iﬁé&
10074, 4R & )T REFW E A BARRB KL A w57 & EIHETE
Al, BRI RE, BARSBRETHME, FRAIBRAEY—FEH R
* .

m%*%

BRERTRAGBELRIETGE  BEH —HEFE, RERET
& FTE%%"JE@#&E’;’E o hm R4 E B, AR B — EFEA AR e R4
TR F, mEER G eET, A TET, BELTICE, ARALRLF; o R
R R eR B, BERE, BIRBASH, ©LIFEREA ARG
W R, KA RBE ALY, ML FN— R (25K FHELRA,
WAEFERE AR R, HERK S UK . i — EHATHE, B KL
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RERRIARHA, KR WA T .
FRFAA20ERFFA, FHARMERE  KMRA TR

1. B ERH 24 3hde B AR A8 VE B, A 15 H ey — 487
2. o RARM) AL R AR, B IDA 4 0 — K7

BHRGERA, 208 Y, HIGAKRES, KA 5 OPFAMREHLE, A
BISAHM A, X —HRFTUHE, TR S E 5, {2 24
Flikey154, HEBLAAAE, ESHELFHT . SHEZEAE BSLREE
AR AR B, R &R

19334, 7% 3§ A 2 & (Jerzy Neyman, 1894-1981), % 3t Bl A & i % (E-
gon S. Pearson, 1895-1980), # # ¥ % ¢4 & %-& # % 5] 2 (Neyman-
Pearson lemma), & 7 4t $42e) & B LR A . BABE A FHR
H, T TEETOF , 22 A @ARE T — £ %M 2 (hypothesis test-
ing)ay &M . AL R, A — & &4 3% (null hypothesis), ”‘wao%z,
% — # 548 #% (alternative hypothesis), %A H, & % , & &R %87 &5
M RBRFIESG T EE, M L IRZAREZMNEAGHELE  ALEHLH
&5, 42185545, HOR B OB SR AE SR, Je RIEAS LM E &, SER
BB ERLELT, AAREEELEE S B R, ARG ERE . &
MR BARER A BERM R R RL/T, EAH SR RAIR S IS Ry
e RAL/T, sboh, RTE I, R AP T AL B & KT A6k
e, AL A IR &, BT RMAERM AR —HF . M RFEA]
AR B B R R RIE, SEARAE LA IROR & S, BTAOH B Ak s R
W

KRBT A Hote A% & I8 B AR 3% . 5 Mg B3, W8 L
SR e, TR AR, RO KERE AR TRAER, SHIK
HRaE MEBELOREIRFLTTRZTZIE BREEEHT
R, B FTHREOMAEERT . BAKRELY , B3R ERHRTRA, =
&E%:’&&iﬂ%%‘ﬁap, AR L T ARE LR . FFAHBER, &
ERMIES, Q2R 2, RAEET — ERE
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3% ¥ 6915 Zhypothesis, & v & # i X hypotithenais 4 7 &, # 4
FOBH(BERREH)ELESEF . KRAE TR HILERELEE,
£ K AL R 3 4w 5 42( Amedeo Avogadro, 1777-1856), 718114
R, AMBI O EMEET, BEMANARMN SAARKB R
T A2 BRE R WO ERTEL, R EBE EHmERLR
#.(Avogadro’s Hypothesis) , 7% #% 3 % & fL, 3 % & % £ (Avogadro’s
law , s Avogadro’s Principle) , & & %38, KA F £ — &L H K
o SRR, R SRR R A AR, ABEAR M, B

HE RHBAZEE RFARLRARLGZE TIAETHEL, m—H %
ZRZRE, AT RAREZ SR, KRB R, @R EH, THEZ
AR — B 3%, HR AR IR R & A, B ARERBH . FFHRF L
B, A RRRFTG”, AR ARREH A THY . RERE A
BT BEMEHAKRE B BARERT A, ERBRAT L0, 0%
WG, — & B #H? T e B RARIE L 0T BB A T (1951),
Bl — A agds B B, SEAGREN TR, EHRELELEFRER, &
FEFFREE LA T RLTRECHHE, oA FBABRLEZH
BT R R, 2B LRI — Y, LA EATER . BiE g
THBE, ARRERRNT, REZEET Y —E8E B2 Kk, F
T LRk, AE— SR

SR AL, FWRAE R XA T Ho, AT REIL S S T A WA
W%, BB RHoAA4rdERHy, % A ZH, B B4 3 < Ho , R,
TREMAMFZAMEL B0, LEF R ST, B EBRELABRMK
Ry, AR A &SRS A R AR B, A7 SR LR G T AL, R
BEMNA S5 RT NREIRE, SRR RIRE, A S AR B2k @Ak
EA, R —ERERRNE A SRIKE, BT AL ALY
1, RIS R, RTFIMF BN RAANIERD) , ZARKER S
I AR E R RGERA S RE . e RHOGTHRIL AN, Ho &k
A, PR R B 5 — AR E, §RBR NI4T wREHE

17



Bon, HoR 80k, Hot @808, SR B g R#E R A, m 2R3
THIER ALZ AR R —AEARGKE, AR ARDT

— WA e Hok JE 48, JLIRA) 45 RAEAE BB 0 , R Bw A, 4
FoG, EIERBMAMA G K, MmAREABREZR ) BAEARERGE
W, &—FFEN, FLBEEN, PBETEH, AR AINEFRARE
IR B AERE N ER, T RABEEMS, TR oS . st
N, S A i, B RXREEATHEEEREE

wARERZRA, MAZIMER F3R, &3&%, BH LT, 8k
B, TRREBEFG—F, TAEFAN, ZRMNLE—FH . AXH
G AR AT M B AR B XXXEE B #k & %, RBPTRREEe , Bl etk 1%
LAY B EFEALR RAEEERBEREBAARNF T RS, At
HAM B TRFRY . AR FE RGP R THRLBRLAN, 12
BEBE T A 6y 7 B AR AR, 4p & “XXXEEB &k & 7 4x 7 R B& " , Bk
M, RIESE BT HOR T8, SRR €4 5 246 — Mg dn Howo %
St

AL, BMERG, BEREEREZ R, MIERAAZ KD KT
HB—1

RRMGER XEHA BRAKREA, HFRN HEZLERANGFZ
F50.114%, 1% vt F #8950%w4 % — ik | 545 05 BB RIR A, BAIFE
WER, EHITELEAAERN . REwsb gL HES HAREA
BHEHE HATABRE RESALEIARAN . RH AA . BRWAHR
R, H AW FZ FHEIA202] , A BEHZZEARLIOEA , A
EHoEBZF, 32 VA B HME, £ 40.2355, Hutdn =1, 7T
HBREGEE  ARBE—BEFFTOFEMF FTHERAELH) , #9
EH, MPERBATA . B R EATEAZ IHE, BAABEERE T
PPBa ) S HERRAH A AR, LA EHEAKLITEA, 8
AEHoBEZTF, @FAZ VA LAEZIHKE, £ 500113, FERINT,
B xiFshRBME , REBRSHZTARSIF3TEEA, Al EHo s B2
T, eRHEVEHRALGKRE, #5103k L1085 A16k 77, Bp ] g
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B FIEOF AL, THMTFEM , BAIN—RZLER, AR D
MAREANZ X HEAA ZRQBE, THASREILY , HRGFH, £H
FABRZEITIABAZLT, AfFalEthey s, RREEFN , RN
®A . BRmigH £ %22 Hoty sk

BB —RUE, — W E, —FAKRTRE, IR RE, LRER
2B RMAE &@1974?5&% P B AR AT LS00 R A S RS ET
FERPIE, ABEAKREHRF A PROTAERS T, H2544 5
A, MEBEH L, THMGEABEIRE, ERIAREIEEILA, HEE
ALILA &I, AR S @ EF I, "8 W8S @ EF I, HaitEs
KB, A BEEEMH . RAEFOHERRIL, TRREEELEHE
], L/AFREAERERE T 50,

6 &K EFK

AHEBSHRER K EXERARIULRNAEARGEZR, FHET
o BB AFAK, MBE M, AXHMEL—KEM . BREMHE, LA K
FRE, RTEH SR EFaARLE MEWTARLUETHEE, B E,
b, MIEHTZ R TEEL MEREALTRATHK EXE, T
ez, M Y HE I BARTEIESR Fod b REK
RAL EAAAIE KR E L0, MAE R B M B K, & FFrR b 4k
HEETRFBZEH R
B AFFRI AR R . Eéfié’r%ﬁﬁi, AT . FERALAAR
A, HESRKHER ., BB MK, R % B4R A 45 #h 3k 2 Bp
RERAMBELKESL), RELKHERL L, XFH L, AREALR
G . e S R GA Y, AR F AR AT BB AR,
HEETFHERER . RTHRART S X RS, AR dhmE, TTERRR
By kA fplde, —FEHTEE AR B R, R ARMCE B, ARR B B8 7 K
BT ORAT, ARAATHRRGLESABRATTH, HEAABEEHE . 7
VAR F B2 B R H o & W, — @ % % @ (treatment group), — 4

5%
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A& #% %] 4 (control group) , KL MR A T, R AR R A HTE L BT
BERFEZ BT, R TR, AR £ . ERIER A, wfTH L
MR BB AT A AT A S KT LT ERE, REREEANY,
AT AR —a , GAFE - RO RE, EREENRE, BRP
BRBRER, AT EEABHBEAREAY, TR T CHLE
BRI . M K RAEAR S, R AS MR, A EETRE KL,
W AR, R AR — AR SRR AR, (e AT R 8y e
#] (placebo) ,

THBZEOT R, RERYRA, AR ZHERXETHE, SR LK
HE BT o e ARG GG 7 X, AT R BB A, mAL R R (R E
FAE)O AR, SR AR SR, RERET . MMeBFE T ORI S
EARE R, 2 E b R B B 33 (experimental design) , 7R Bp
MR BRABRAT, B A RAFQGBARAER . 54, BEREEZLT LA,
AR R AR, W EEE— & AAEBRKM R RS T,
A BE LG ERMER  FBRL R BEGBIE, HEA T RE, 18
R4 . FREL REBREWNIT HEHFARRGE Y . AR FILHL
FoAEZ R R, AR ERANE Y, EAEHETRUNTE L RE
FMmEE R, TREEHALE T, A TAREFAZ T ERE LN,
RFREBRBFEEF ARG AE, BTHERGEH G TFa R EELHT
gk, BARE R EREBR T . MERETH LKLY LE |

Gttt JE ROB A LT, AR AR . W B R A B
HEAEAERALNEE, AM 2 EREFEFHIKEHRLT .,

&3

19854117, # 42 % B 4 % & % (Gary Taylor, 1953 — ) & 32 B 4 & X
£ (University of Oxford)ey — & & 4%, % 2| — & 3%, s & & % 3% (Taylor
poem)4F T , 3% E#F 5 3 1 3 (William Shakespeare, 1564-1616) &4 &= 3%
M, 5THHFRG LD LILEE, AT ER . AV ERBEEERY
7, AR A T, SRR, AREEAY LR e ES R RE
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A 4, 198651 A 24 B th s sy Sciencesf sk, FI A — & “I5 b R ey #3551 4
3+ 472 #” (Shakespeare’s new poem: an ode to statistics), 442 W45 43t
2 % BEfrongii Thisted, ek &h3t Fik, B REEAYF, £ &L
PRAE .

Efrongiz Thisted 8y 4875 % 1245 84 &’ﬂﬁ/&é\%’ﬁfﬂ FHE, 4L HP
FRF, FEEEERGEE, £ BRE KR, L G ag BIES P,
34 884,647 F, H 7531,5344@7@%? o B deAR B F P, A 14,3764 F
HERE R A MBLLKR, A4,3438F R B B2k . BB LR F, HHH
R AR AR SV, B R BRARGY, A D LIRS FER T RER
PR, MR G R F O RYTF, HFEERE, Wrw.—é%@ﬁ%\%
5, AR PR A BB (LKA T), R4 ffﬂ,lu\, 2R, 0 — ﬁi'] g
HHIVK, AR HAEE , B IRELEAE ST IR k#xﬁiﬁﬂ'?

TEERRGFA, AFEFHAES S 7ﬁAX&T#h%%ﬁE£%£
PR P NFS 8 ﬁﬁfﬁﬁﬁwﬁ FE By TE, e W AT
ML, W3S AR T, HRHN =T, MR ED LB ES, F
A FHLRBEZEHRM, BETAE R D6 . mPTHEN G ISy
o, AR R A, 124 ag R, & T 32y . EfronZ Thisted3t, b4y 2
M, EEFFNRFLSEWENE, FEFAFIAEAEFR, okl
SR eSS, RSN,

—G X B L FH, BHRITERERE, RR-F A, BEREEHHITE
T ERNLEIT T ERBERE, R E—HEBRALSENEYSE &
ol H T W FH AR BRE S, LB EFEIRHEF, SRR EHR

MG T ERAE e F A OB BHER? RT RRBE R FI,
Efron & Thisted9F £ #4535 L S B R R e F AR, B PIR%
T . e —F A EFRGIFA, AeiFdik, FAFZIEAEE
FEAR, B SbAR A A HESEBAAT i~ T I FZ R XK,
T4 # % X5 (1999) % + 6 F L BHF A AT, 48 3 KRR T
EF KT,

g3 e, £E—HF, hAeARRR?

21



%K F# (Roger Clemens, 1962— ) , $ME“KATA”, £ — 12 £ £ B
Wtk RIFE, ST FagF, MR A R ERFRGHZFZ
o BAHM— 1R Lk 498 (Cy Young Award), & & kAT 8| R
5 KRB AT R T AL906F, A FEE 142, ALI6TH A,
AR EFL&ER 6, AR —RBARS T, MTRERT LRI
FE R R, ROBIEHABA , 2003F 3L T & RE, LRI EH R
WK, ERFRREE, THRBE . LAFFRAL2R ‘SR, BELET
T, 4 B 2007 F4 3 At 9% K% (New York Yankees), sk & £ 52
RIG A . A& w A e AT 914k B 4 5% 4 & (Brain McNamee), 35§ 4 72 5%
¥k A4, IR A 44 B 8% (steroid) & 4 & #% % (human growth hormone),

AR EBRGEITHALE, A RPN EREZ N BHELAER — R S5
A — BT feIE e R R BN — iy RIEAS A MR, 42388 E %,
HMBEWEFER, BT EMME, MIFRELEZE  REZ—HHRE
B, ERAREAREREE , SAFFAMEBREENHL, A=+
%8 , 45 £ B E N K% (University of Pennsylvania)3 48 £z (Wharton
School) &) % 31 VA B &7k #3%, A7 miR Li%, BB M ME, HEAMRE L
RPVIT ey %, RIS .

RECRKPIM AR ELENEHN, MERAR AELELRF
% (highly unusual)ay 47 4o R 84 3, B4 ey 47T 31 4k B 7 & 4 04,
19984, B Z KPP ESH A RS F, TR A E . & TILMEILEJE,
LR PIHPT BATIR R ey B R, M 8 T, $ 1993546 5% BF R 4R
a9 % ¥ F 3 & (Nolan Ryan)i /73t , FHH8 =, LRMB O RAFRLR
BB F T, MAAA A0S RAFER S . BAF LKA 5 b
5] B 4% 84 #% F & # (Randy Johnson), Z & #k (Curt Schilling) g bt 4 %4
B, — - FRMTE . BEQIE ZEARMMFE Te!

BME R RT R B e BIZ ek , /A48 i, 4% P20 L R P8
AR R R R B PR A AR A F AR L, R PR IR
LRI — 4k, EX B ARG L LB E T AL, A4S, i
& BRI AR £7 (selection bias) , — B b g ¥ £ O PR, KR PTG
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B, AHBRAEFRAMHATT SRR XFE, B REHBR
K a4 “tm 2985 42" (New York Times, 200842 H 108 ), % B & “ % 4 % 3 1
ey & 4o diE E 487 (Report Backing Clemens Chooses Its Facts
Carefully) , w3t &8, M5 K7 R, 247 196854, KB #3114
B R4 F 2 A EARBR . AR H A S B KA LA, iﬁ“{f"i;‘iﬁéﬁﬁi%ﬁ
AR TT . —RBETORA, AT HEH K, £30K AL R
B B R AR, RREE L, RARZH ATk fﬂi%f"iﬁfré‘f’
TR, M) R B A P30 T, M 235K 2A0RM X LR Rk, £%
AT, BAFRAE R F T MR R S, BRRBIEBW LRI, &£
RAAREIENRA LR T EFER, RAFTIR-—THERT
% . 421&#3@3%%?‘1}1& AATHG A R, MM MERRRE, BHELK
Mrin ik g R B GRTEEM Y . KPR, B HEER
AX—HBIHAEZRETHET, TEURT, A& . &t &M%
FMATR? TEWNHTCHTET, BELKFLTETENHT? =14
LRAMA , TR A BME, BRARE, ¥ FRGEF 25,
P, BAREB 24T, MBBH TR, BEEM , KT ER o, BATA
PR AR E R, BRIkt RRE RIS, BRTA

nn\

TFRRAF , KRS BRI AE, T AR KR 28R B A SE ey A, ARARFEAL L {2k
B AL EFREN, W REF > RS ZA AR, AR TR, s

REUH], 2R ERATREGILEHRE, BT EDL 258424,
EREREENRE, B TARRER, FROER, FAMLEEREE
ERER MERKTAN, ANZLACH BB THGER ,

i, EAr &AM B4, BIRE L, TRAMEA A REA . RZ R B
e R RST R 8, RAREBRY .

4-& XRK

L 505 (2004). MM LA | B8 % 7, 28(2):3-17
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2. Fx3%(1999). HZRE . ERILFEEAE &b

3. Bradlow Eric, Jensen Shane, Wolfers Justin, and Wyner Adi (2008).
Report Backing Clemens Chooses Its Facts Carefully. New York
Times. February 10, 2008.
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