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1. 20t Et=E=RE/INE

1.1 1900—1960:#stHW B RBNDEERMK

[cf. Cox(1997): 1925-1960]

* f st & FHRNEE
AR

k=
BEMR
* $EEtaOER % - - - K. Pearson D iR #f 5+
* HESRET JUICE IR ET BOHE AR LM BT ROR B3

FEBUERBYIEIL L - - - Fisher ZIkENeyman-Pearson-Wald 2k
RA XHIEI L - BEHIRNA X EIRET BN XEIR




D.mﬁﬁﬁﬁ%ﬁﬁmi

1.2 1960—1985: #istHEER{EDER
[cf. Cox(1997)]
* Exploratory Data Analysis (EDA) [Tukey(1962, 1977)]

* FFIRDEHET ED A

* TR EFH (Eclecticism)DEE

* PCYZr O I F7ERAWV AT ER




D.mﬁﬁﬁﬁ%ﬁﬁmi

1.3 1985—2000:{FFE(ZmM>DT

x [EERFEAFDIRZEIL
* METEBOERDERET

- LEEEIR(Likelihoodist) M H ] [HIZ (L. Royall(1997)]

- $i—EREHDOEA AL, Berger et al.(1994)]



1. 20t Et=E=RE/INE

. FEERORRREMETRIIFHEDRE &R

R (1964, 1977)

(HERERITICEHAFHENER
tH 25 0D A8 of BE 2R

—Neyman-Pearson-Wald ik

(iNEEBRIRATICEET SFHHUER
HIRORE D RE
—FisherZik

(iii) SHREDREBRDREDRE
— B HIN A X 2R

(iv) ¥IBTDEFEEDORE
— EBHRA XEIR

Chatterjee(2003)

Long term relative frequency
—Objective-behavioural
approach

Long term relative frequency
with the problems of instantiation
and propensity in mind
—Objective-instantial approach

Subjective probability—impersonal
—Objective-pro-subjective approach

Subjective probability—personal
—Subjective approach

cf. §i¥F 2| (Purism) & HrE&FE S (Eclecticism)




2. 21D RE ]
(20tHF DI M S 10-20F 5 A D 5 F)

2. 1 FRAMRABDTFHA

* 2 1 HEE XA X FIRDEFK : TR TORETE
Ze&[XBayesian [Lindley(1974)]

* Fisher® Fiducial probabilityD#& z %201t

@f(ixiﬁﬁ’caﬁotbx 21 H%E'Clijcwjm\

Ll [BEHEIRAXEIREDBRIZHEINT
Efron(1998)]

¥ Golden age of statistics—even though it
may not be for statisticians [Rao(2004)]



2. 211D RS

(202 DI KA 5 10-20F A~ D4}

2. 2 AMEMICKIDHE

* KET—4:Tiny(100)2%F),

T}
1)
v

HTE—S0%EL

Small(10M4%), Medium (10D 63E),

Large(10MD83), Huge(10M 10)

* HHELTT—2 YEER - T—4. POST—4, «BT—42. DNA
T—a BET—4% F-.p>>ONDEEET—4H

x #FEHT—42 D Reduction ECompression
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2. 211D RS

(201HF2DIFIR A S 10-20F LA D 4V &)

* BARIT(p K)/IMER(n /) DS EEREN

* SRIERYEERAS BT B A 2 ER

* XA XH]
THHH

'l'

X

Hﬁn‘l’%tﬁt .vi

B ETH AN BERGRIEHIIE

I EIRE TN,

ﬁ;é’c HAHID,

BT REX AT HBHEMN

FAR



2. 21t EE
(201HE D BIRHI S 10-20FE AN E)

2.3 #HEtFEDOAXRELIT?

* REHFEENBEEORABHORERET HELDTIEAELY,

* R ET RO SR IRIE D R
() R DNST AL EARRER, EFIROBRFH D EHHIHIMTL TEHRE S I-H]
REH . FEICERETINEZEATE,—E—DLEEH,

(iii) BETR A EZL AT S8, HADERIATFTEE, F-, REDFERAZLTLHIELL
tb\_%:o)zzﬁE%ﬁo

(iv) R EZ DDA EEEZHERIC L > CEHi T 5—E BRI TERE
Xt A AT REE D REM) D, SRIBRIFESR A, FHRIREREL ?

(cf. RLEHRMNEBDLDNLIEBE, AEFICEVWTHAEROEA T EEMHIMICLS, )

10
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2. 21D REE

(201HE D BIRHI S 10-20FE AN E)

*x FFEFHEPurism) H IFREH

(Electicism)h ?

* K. Popper [in Chatteree_§_2003)l-]lj Rt FHREIXENE(C
ZEoNEUHICRMN>TUERYTHEIURDELSILGETHS. ...

* S. K. Chatterjee: st FIFHEICHE WD TR E F(XIREHY
IZZY BN ITRERIIEZETHD,

[cf. BEARDGSEZIUENUTENIUZTSLIZEZLN

o

11



3. sestgEIcoLT

. 1 Hotelling(1940, 1948, 1949)

.2 HErFE-FREBEN?

.3 BERDGSE

.4 METHERROERERE

.5 BERICHEITHMETEHEICNT S
RE

W WwoWwowOo




3. 1 Hotelling MDIREE (1940,
1948, 1949)

RKEDGZE . KREMEBORBRRTHAFH - MAFRORE ., HFERHMS
DHEEMNLERMB S THHOT. 194640 University of North
CarolinazZ%— 5L T1980FERETIZ100U L (hFFZEED)
DIFETZRDMIL, FAZKRZPICERESN T,

University:
* College of Arts and Sciences—Graduate School
ZDOHIZ, Institute of Statistics, Department of Statistics <&
ZERET D,
* Professional School(Law School, Business School, Medical
School, School of Public Health %)
ThH(Z, Department of Statistics, Department of

BiostatisticSEZHRET b,

13



RKEDEHE

* 1990F R UBKBEICH T, (KD ERTIIRAFE. RBREFHE
DEGREAZENERSINT | HEWRITOBZTHEEETIVISOVTOHR D=8
OIMERERHFDLTHY  ORHFEDIS2 = —2arhEMN Tz, D=8

_EREGOERRETHLIICLS-EREART RO (I X EHFEF DY

DHARMRICEOTLES-CEN R RESNBDELSITh o=,

* ZLTHREFEHOMENBH NI, THDOE,

HETHIRMED BMAHE T 220 AL TRRICEIIHMAZEN T L. BRERBREDEMICTIE
THAHIUL RROELELHTLRHEARESKEOFTERTHBEEFEET D,

* ZDIZE . HEHFED Identity &integrityZ=R522, D HFOWHEELH AL, Ff-. S =4 —3 %
BLHEIKRE, KEROBFEEZLHE. BT HENEETHAS,

14



3.3 HANDIZE

* ERFOEPHHFAR . BEPHDFISHETFORE. HDHLIE.
FHREMNRITON, W FOHEHT. EFIEF. XFbk.
BEMMTEONTE,

* PR - AR SR EEE:
19605 B REH

19705 K BB BROF M =ERBERA
FMZHE, KFFHOMEBYHFAIEE

19805 K : st BB R IR FERIFTLERE
* 1990 F LU : UL TREFAR ., # R1FEFAAR, HEIFI|FA. TDIZDKFR., HAHL
(X, NAFif SHERZREDMDEFBKZRD P, HEHFOREHNRIT
bNAHETHFT D,

[BRICHETFR - HEA RN FEELLEVEEZRFZORBEDOZR
ARG >-CEDFNRICTSHEFLEDH K, ]

15



3.4 BHAFEORRERE

(1) BRI ED

International Statistical Institute (EfF#t&t =, ISI) MSection: International
Association for Statistical Education(IASE)

(AT& L. R.A.Fisher B ® Statistical Education Committee)
* ISIFREDN YAy DRICKREZREE,
* ISItyiavIZHIT5 Invited Paper Meetings &Contributed
Papers Meetings D EIEEHRE,
* Satellite Conferences:
1. Statistical Literacy, Seoul, Korea, 2001.
2. Statistics and the Internet, Berlin, Germany, 2003.
3. Statistics Education and the Communication of Statistics,
Sydney, Australia, 2005.

16



3. 4 fEIEMRDMEER

% International Conference of Teaching Statistics(ICOTS)
19824F Sheffield, U. K. M ICOTS1 LLE4FEEIZRHE,
- |COTS7: Working Cooperatively in Statistics Education,
Salvador, Brazil, 2006 (F3E) o

% International Research Forum on Statistical
Reasonlng Thinking and Literacy (SRTL)
SRTL | :lIsrael, 1999
-SRTL Il : Australia, 2001
-SRTL Il : U. S. A. 2003
SRTL IV : New Zealand, 2005

17



3. 4 fEIEMRDMEER ]

* Roundtable Conferences (ICME &

16 BRE)

*Training Researchers in the Use of Statistics,

Tokyo, 2000.

*Research and Development in the Teaching
and Learning of Probability and Statistics,

Copenhagen, 2004.

% International Statistical Literacy Project(ISTP)

18



5.4 siEtmmROBELREE |

(2)XBIZHITHFE

% American Statistical Association( ASA),
Mathematical Association of America(MAA),
National Council of Teachers of
Mathematics(NCTM)ZED ;B E)

* Beyond The Formula [(1997)—IX(2005)

* USCOTS(2005)

19



3. 4 fEIEMRDMEER

(3) BRICHITHHRHEEED

x EERTAEMRIBZEDTE (1947FLIF) .
* MEHBFEESDEEN(1959F LIE) .
x BAMHEESMIA BB EZERE ATEILX1974F R D
S EHERER)DIEE,
BRI H BT L EEDEEN (2003F LIEICOTSZE D) .
x BRI ES. FEHEFE. th15B8FRERERIZEKS
21t DS EIchE T - HBTHE~D
BEE | DOXEEIFEE~DIRE (2005%F8A),
* BREMEBICLSHLEEERLEBE DN REEDIFER
(R£9A8),

20



3.5 BRIZBITAHHETHEIC
9 HIRE

BEBHREFELELTOHMETI TS —EHE (cf. Consumers of statistics
and informed citizens—K-16)

INR-EROBEHE R B DER(cf. K-16 + X)

METNAZORAEF IR T 5EBmELEDEE (cf. Users of
statistical methods—K-16 + #{ & EIEIN)

BEZEMETRDEE (cf. Professional statisticians—K-16 + #&t¥E
HI+ BIHHE)

HETEMRE DER (cf. Producers of statistical theory and
methods—K-16 +{fist T EX+E+. H+iEFE+Post-doctoral
research)

21



(EBAD)-BOHB-FEDHB-LHES-(LVHIT)
cf. #H (2005)#t&+ S5AE p.2

Statistical Reasoning: #tatBIHEE N &(F . #iETRIIRMRIEDE
imEAETHET HNTERL,

Statistical thinking: TR ZE H &L, BB DIRE —#KETHY
ISRHRE DB R (REt 7 —FDUNEE, 5ok, HEAl, JRTE) —#ERD
BIREZOFE CWOSEBEICETF2LONDEZ HEELL.

Statistical literacy: #i&t!) T2 — &l& K=16 ITHELTRYE
bh%%ﬁﬁ‘]ﬂ%ﬁtﬁiﬁd)W@’é%h%hd)ﬁ‘rﬁ%(:,L ’CEIZ%IZ%Fg
&)t:%d)’éﬂﬁ’iM *Ijﬁﬁj_é 1’)‘3: ff‘ﬁn"’@n}b jj-t%éo
fgﬁaﬁ;%m%bﬁ—aw "BEED, Eﬁ%ﬁ%@ﬁ#ﬁ( +
SREEEREIC S >TRIRT Do EHNE Th b,

cf. SRTL I, Il XU Ben-Zvi & Garfield (eds.)(2004)

22



[a.u\cln%“&wmwﬁsy—#x%

(1) MERIZEWNT,
BEZER-BEHER. VST TRTID.BETS
TDEFRHA.ETAHZTHD,
%.I—/k H A4 FBL,T_,éS* DEHE,
EREX-BREROFA, A, I 53T7DER,
FENEX: EHOEKRZTEYFES,
(2) FERIZBWVNTIE,. T H

E_FER BRHEBERIZDVTOBRELPERFELTHE
_ff_( DVTHEAZET D,

23



a./NPEROFE)TIV—HE

(3) BEFRICELTIE,

* $HFI (S BAL) t% m*ﬂ?(
HoOTWAD, #HEteY

I\)

ﬂu)@L\Timb\—ﬂE%:E#Rz\ﬂ*?%)_a(h

FRBREBOHZHLT,. FTDR=ND—DEME

‘ﬁfﬁréﬂoﬁﬁfﬂ ERDIEECEDONAI BRI,

*é?ﬂ%A(2$u)(J§$RﬂE) FTC=E0O—NEREMNIEIEHEE EREF
DEXRZGER MITHEBERZDEELIRYIkHNS,

* FB2EM)(EIRHB) DR T=20—ORMAEHS MR, HBIR.
%i‘%ﬁ‘ SEEERZE . BEZREARYRHIL. PCOERNEIHLN

* P C(2BANGERE B)ICOWWTIX ATHEZ DA, — REAMEZDH
8, RN BB R RS . S AR RN i L HE RO .
2IEEHEEIRT Do El=H>TLD,

[cf. X&E& (1998a). (1998b). (1999)]

1

L

f\—nlllll

RIS

24



[ b. KFFEICH T 5T ]

M FZEERELLGVFEEZTHRETHEE



[(1)%RE+U7‘-5~>—$SI’%‘ ]



(i) MEETFEHE

FHEOA998)IZENIE., THEFEEBIDIITINRIZIRDESEYTH S,

BESf
HAEREESM(ZEL . R7VYU S, ERS M)
EXHHEERLf
HETROHEE
N1 ZFRIRTE
1aRS & EIF
ATy

I INS AN DISIRSE
PESHT

[B19& 5347
BRAEE

B BRI
BHBELAVIBEHRHZDOAFTH T HEERATAKOBEHICHENENIT

W5, BERBEHECHALIELDIZBELNENS#HEH S,

27



FD&?%E@E%

The Basic Practice of statistics[Moore(1995)] ® B RIZXDEY THS,

Introduction: What is statistics?
Part 1 Understanding data
Chapter 1 Examining distributions
Chapter 2 Examining relationships
Chapter 3 Producing data
Part 2 Understanding inference
Chapter 4 Sampling distributions and probability
Chapter 5 Introduction to inference
Chapter 6 Inference for distributions
Chapter 7 Inference for proportions
Part 3 Topics in inference
Chapter 8 Inference for two-way tables
Chapter 9 One-way analysis of variance: comparing several
means
Chapter 10 Inference for regression



|

Moore(1998) [F#eTF e EFEWELLGWLVFEDT-HD A
FIO—XELTLEEED#ETFE R IVRETEER D ERE
DIF5NLEFELWNELVOSERZRD LOITIRARTLNS,
iy (R=Y0))

FHICESOTHETFEAFAI—RIEIBE T KEZEEFETIC

BIETAM—DHMABEFZROE B THLOT /M H-E

[SEEWCHET T 22— B ETEMT 2D THEITN

(EESE, - TFORNAEITME I EH->TEHY

SN AEARDTIRALT St D E

2 HIChEESE BEQHHT —AERYESLDT
RIS,

29



| (i) BH A R

Statistics: A Bayesian Perspective[Berry(1996)] ® B XIEXDBEYTH B,

1. Statistics s and the scientific method
2. Displaying and summarizing data

3. Designing experiments

4. Probability and uncertainty

5.
6
7
8

Conditional probability and Bayes’ rule

. Models for proportions

. Densities for proportions

. Comparing two proportions
9.

10.

11.

12.

13.

14.

Densities for two proportions

General samples and population means
Densities for means

Comparing two or more means

Data transformation and nonparametric methods
Regression analysis

30



(i) D METRBEOER TR R DHEE"
IZESTIBRATHAIN. EFERDZFEITHT SHE

LB (Liberal arts) ELTIEAT LE@E Y TIXGLNVEWLD E

RN HDH. EHFERICE D A/ XHEFTE RN

M HERERICRDAB M AHED—DOTHEIN L., FD

AP —RZHEHBD—DLL TR

AE

1

HITRETHHEW

Do

NBDBEL HAEBOEE DIBEALENK. RYHK
FIZHRZENTIWTHED T —E3ZRYFHED TLIT

 (AERATEYA A

31



)MV AEZEFIAT S
SPEDT=-ODHE



(i) AFa—X

EOOHBEDUV)—AXDE—DI—RILHK
SFTFEAMTH D, CNITE—FRIZENNTY
BELELTEREONAOIRNETHLT. TORNAEIL
HBIZRod HEDT—IZHEf I HI°H
o THRETHEDDEZFICERZTHZE
MEZFELLY, £E5E (D) (i) I2TBEWWTER AR =%
SFREOERENBEBLMIITHAS,
[Moore(1995, 1998)]




(i) Fpa—RA

BIZIE, FTEROIMEYIDYARRIDHNLFELEDLA)L, BY, BRISIECTEREFEDI—REERTHEABHTHSS,
ThEYOD) AR ]
20tHHEIZ BT HMET A EICET SHERAERDOESR
ST SRR T — 5247 (Exploratory data analysis, EDA)

T—AEREDERE

o EAXRE

o RERLEHR

o TEETRE SR &

i

o EEOME

o EHREESE

o EHuEE

o REMNREE
BESMEERDH

4y —FIROBFEI AR, RATU—ET7 VU EROMEHER LB BIRE
FEHRERITE RS XA, REBRIRERICE IR/ st

ANOVA, 1HEAEEIE, , > /35 AN Y3k, (13) #ETRIA D R 2" iERIZDLT
[Ito(2000)&& BN 1=, ]

34



DERK

[/J\- - SROMETBEEIZE

INEREE [F—RICEARZEIZTL2OMNERE

ThHHH. BERFIKIEFDZEEIZHENT(L)
FHEH) T —HB(H)DEATDAFAT—RAN
WERHBELTHEINTWASIENEELLY,

e

- ESRHFE [TEEHF | O RFRIIGDRE
BIETHDTHAHN. TDHRTA)(I)DRE2A

TDAFa—XRZEEEL. HENIE, EEE b.

(i) PRA—RZEEREET HENLEFLLY,




[ (iii) EfRa—X

FHEMELIZZE %1&@:&&%1_9“(&3%&?%’@L,’CL\
HEZFAMRIZLT, BE=sWMEEmMERIZENTE
REBELTHEHEDHEFICBEWLWTCHIAINAHKETIA
FrRIbEL-O—RZFZEESETHRETTH S, TDH

&L T,

(DAXHEZE, 2) =B, SNDEF,

(AfFEFFLETE

%

F.OMRE. O)VBUA. (MEWE. B)EE. (9)FEE. (10)

=
fiT. A)YEE=F,
ENHEEDHLEFICIEBEINAHETIES

BEITHEDTHS,

=S &ﬁlfé%d) W

36



[b.ﬁ‘?"‘?‘*’”&[ﬂ:?ﬁ(f%%ﬁ?r%&’% ]

et FEEERIT DFEETRRET HEE




(3) BEMEHRH DU LHEEE
MR EERD-DODEHREE



* Rao(2001) DIFET SfEETaAR ]

(i) BEAFI—X
%&E%F?L\(iﬁ?r?’éiﬁmai BIRTODREETNMER B ELTHET
%
O—REBEBLEITNIEELEL., FOREIL.

EDA, B, R LB AR, SRS, RRHE, 74720
E >

D2l —a T — b RNSYT  TAGSIVS VTR II T ORI,
WEED A

ETHH EERKXKFEWFR) (1991) DHNBENNIZHEBTLTHAS,
(i) FHBEDH TR T ITEFED=HDFERI—X

jtq% EEFBITHEZOMOBEICSVTEBERIRELTRIB T S

TAHEFED=OHIZIE. RODFOERMBSEZABRET 5 EIRF BEEZ
IRETHAI,

RET, BEF, RFHEER. METRETE, £aRiR. VRAVER F

39



(iii) REFREFHEED-HDLIEI—R
REFRICENTIE RERR. LRHMESFORFHIERER B OEA.
)_\g%ﬁﬂ%j_:»‘ ANOVA, #E - RERRE . T RE=MHITAF. RS
NAXHREFAM F
ZMERIBELTRELETFNIEGLH0, ARELTIERREKRZ (W) (19
92) LEEETH A,

(iv) R EDZERI—R
(2)(iii) [ZA0Z.T,
STEREFE.AIEEYE. BRI RAMXHEFE. SEEHER. AOFE 5
=DEE F
%@ﬁgﬂﬂ BELTRIARNETHD, ABIETEREKRE(HR) (1994) LRIEET
Do
Rao [Zohd (i), (i), (iii), (V) TRTIZONT, AV 1— 4R HEREHERE.
BT € D DEIZICHITHEB NS L ET#H TS,

40



* TDMDIEE

Curriculum Topics for Undergraduate Degrees in Statistical Science
[Cobb & Moore(1997), Cobb(2002)]
1. Statistiscal topics

Statistical theory (e.g., distributions of random variables, point and
interval estimation, hypothesis testing, Bayesian methods)

Graphical data analysis methods

Statistical modeling (eg., simple, multiple, and logistic regression;
categorical data; diagnostics; data mining)

Design of studies (e.g., random assignment, replication, blocking,
analysis of variance, fixed and random effects, diagnostics in
experiments, random sampling, stratification in sample surveys, data
exploration in observational studies)

41



. Mathematical topics

Calculus (integration and differentiation) through multivariable calculus
Applied linear algebra (emphsis on matrix manipulations, linear trans-
formations, projections in Euclidean space, eigenvalue/eigenvector
decomposition and singular-value decomposition)

. Probability
Emphasis on connections between concepts and their applications in
statistics

. Computational topics
Programming concepts; data base concepts and technology
Professional statistical software appropriate to a variety of tasks

. Nonmathematical topics

Effective technical writing and presentations
Teamwork and collaboration

Planning for data collection

Data management

42



B%&ﬁd)é’ﬁab’d' = #&EUK%EE’J?&IE BEEE . FBFFER.
%E‘—“‘T‘—“&B T2E., EFE . EEEIIKFETHECANKTHLH.
Bk D
‘fJ‘f‘Jr’!iﬂIIEEﬁnFﬁO)T%:I:‘ 12, FER DL IRHRFES J‘iA'|$$E—PF"§B~
EHRFEDEICEIToONIHER ., HALIE, /\47h5‘ﬁ PN
%’%)%“H%X%le ?aHé%ﬁu\&hd)‘fﬁﬂm\m\L,ﬁﬂﬁ‘éhé@’é
x7-.

N BF NHEBFOAREE. F2FDFET HFa1N)
J=hay T, R/ HE~DSID ViR E
REMDEE, BEMNEBRHFHEDEALNLETHAD,
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d. BISICB(TAHEHT
[ CHEEHB

ZB‘L\’C(i\ NEROHE . SAERRHE .

iﬂg,' Ay = %’—?®1$ﬁ153§1tbﬁlfh(iﬁ

Y= ‘ﬁﬁ% IN-FP - m*x
'_"Eﬁ%%@l,\'d—?hf(ﬁ)h
A A Y A A

ing. - EFREA~DS
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