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Boerhaave - ---> Haller

http://www.worldwideschool.org/library/books/sci/history/AHistoryofScie
nceVolumelV/chapl5.html (18AM71¢]  siF-gx A Albrecht von
Haller)

“In 1736 he was called to Gottingen as professor of anatomy,
surgery, chemistry, and botany. During his labors in the university he
never neglected his literary work, sometimes living and sleeping for days
and nights together in his library, eating his meals while delving in his
books, and sleeping only when actually compelled to do so by fatigue.
During all this time he was in correspondence with savants from all over
the world, and it is said of him that he never left a letter of any kind
unanswered.”

- doctrine of irritability, which has given him the name of "father of
modern nervous physiology,”
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<< Herbart >> ; 1824, #stozAeo] Hgs +=4
http://educ.southern.edu/tour/who/pioneers/herbart.html

Possipility and Necessity of Applying Mathematics in Psychology.

J. F. Herbart (1877) [Translated from the German of ]J. F. Herbart,
by H. Haanel]

First published in Journal of Speculative Philosophy, 11, 251-264.

http://psychclassics.vorku.ca/Herbart/mathpsych.htm

http://www.comnet.ca/ pballan/Heidbreder(1933).htm

This conception made it possible for Herbart to think of mental phenomena in terms of

mental mechanics, and also in quantitative terms. Ideas vary both in time and in force

or intensity, therefore psychological material offers two measurable

independent

variables. Applying his principle, Herbart wrote mathematical formulae to state the laws

of the mind. He did not believe, however, that psychology could ever become

experimental. It is interesting to note this fact as an indication of the very gradual

manner in which the conception of psychology as a science evolved. Kant, in the latter

half of the eighteenth century, though he regarded psychology as an empirical science,
held that it could never become [p. 67] quantitative. Herbart, in the first half of the

nineteenth century, believed that, though psychology might become quantitative, it could

never become experimental. And yet it was partly through Herbart’s conception of a



quantitative psychology that psychology developed as an experimental science during the

half-century following his death.

http.// psychclassics.yorku.ca’Baldwin/ History/chap2-4.htm
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<<Gustav Theodor Fechner >>
http://psychclassics.vorku.ca/Fechner/wozniak.htm

Introduction to Elemente der Psychophysik
Gustav Theodor Fechner (1860)
Robert H. Wozniak

Fechner, Gustav (1801-1887)

German philosopher and physicist, founder of psychophysics, educated
at Dresden and Leipzig. He became professor of physics at Leipzig in
1834 but was forced by ill health to leave in 1839. Thereafter he devoted
himself largely to the study of the relationship between body and mind,
although under the name He formulated the rule known as Fechner’s, or
Weber's, law, that, within limits, the intensity of a sensation increases as

the logarithm of the stimulus. : Elementen der Psychophysik (1860).
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<< AL AN Fo R BH >>

A. Ancient philosophers
1. Hippocrates
2. Aristotle
3. Galen
B. Renaissance
1. da Vinci
2. Vesalius
3. Harvey
4. Descartes
C. Anatomy and physiology
Haller
Bell & Magendie
Muller
Gall

Broca

oI U

Flourens
7. Lashley
D. Electrophysiology
1. Galvani
2. Volta
3. Helmholtz
E. Neuroanatomy
1. Golgi
2. Ramon y Cajal
F. Synaptic transmission
1. Sherrington
Bernard
Dale
Loewe
Hebb
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Donders’ subtraction method®] & 3ol Fe] A2 &S AAE
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A& AAHE G/ ( Mental Chronometry)

http://en.wikipedia.org/wiki/Mental_chronometry

Donders®] 23
http://en.wikipedia.org/wiki/Mental_chronometry#Donders.27_experiment
Donders®] 3 f
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understanding is a heuristic device for explanation
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A sl+= Z(explanan: en)

1. defines the ed

2. links the ed to something which is called the 'cause’
- ey Aot Aide] Aol EA7E U+
- 12 ahA sufficient conditionsd] @& A&

3. general statement must be relevant

4. what explanation(non-analytic) & AF&3}# & A

5. empirical nature -4 ¥ 73 AS gF ook

6. must specify the connection. - a—>b

7. must have universal applicability (RX# 2 dut3} 7}5A])
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sgeaor s AN 8L AU ik AANGFAES HstozAel HelsH Ay
2 Pk ® o, 4@el A Age weor k. ANAFAELS A
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4 dvolzure] Baty doletn Fgsti, AEA Aeshe oF FUR %3, 485

A, ol AT AWolEe 54 NEHe WolAr nwad, A4, 94 BN
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4210. 2% Adel dg AetAA P2 A 2ok

W. Salmon. Four decades of scientific explanation. pp. 3-219.

shsb Ayl 40d

A 1093 (1948-57)
- Deductive-Nomological Model
v eag A, BARA, 75H A4

A271(1958-67)
- WrEe] A7
- BA4 21 - Deductive-Statistical Model
Inductive-Statistical Model
A371(1968-77)
- Statistical Relevance Model
- Dispositional Theory (Inductive Explanation)
- the end of era
A 471(1978-87)
T =new foundations
- pragmatics of explanation

- causal relevance
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for it is not

(Rudolf Carnap)
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and science philosophically”

675, Aol

(Karl R. Popper)

B} 4

Philosophy should be done scientifically,

1.

“

The wrong view of science betrays itself in the craving to be right;
his possession of knowledge, of irrefutable truth, that makes a man of science, but

“

his persistent and reckless critical quest for truth
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MAM o E,HTTMM‘NO.#W%HM = o N ﬂAerszﬁﬂL.,ﬂMm Mﬂma@rlﬂﬂﬂ,.mwﬁe
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9.2. & YHi(Fishero|24)dl AL FoAE JH?

Ao Fishero]x%oﬂ% TR HAWR, S oy A9E Arka xRt A

= Sk w3 Aol tig Azl Beklith Gestalt 9l
t}. Fisher2e] A7t A4 w42 s1slch ¥
El = & A Hdet 1 o]
Aelli= & A mﬂ(oqai ANPAEE 2AAE)ZE F gelglont 1 o] Fell = Al =

Fishero] 29| =9 olddl= oe7tA 7l FAAEC] 7H ALEEo] HiA7}
o] Fol L, 7Hd e B> Adxdo] Tk wel {osH ‘jre FA7E 5=
of o3 F7FEAATE o] BFAIS Foldold A omEtt W oAt ofuid A
A2 gu qRYH, 8749 on|, A7]e] AuatE A= 9n], 73 LRFEET
2-3 Wiy} Hrhe Yr)so g F WA ARE-E AT

3 probable error®} critical ratio®] 7Rydo] Hit3} XX Alo]E wH|iL 5}” FAR
ARG E R om) Aol TH H ol MR FIE B o5 ¢
oo ATAES AT A3 FEe s Add] 84 dal Bdely "1:7q 7}0 s HJL:_
5 AYa Ada, A@dugke] gigh A 7l Fol vjgPA R TP gt FES
A7k ALY $19 FAXE AREete] AAstTh ek Gl FEo] FHEHALE 2%k
, AAE gleo] e 2 glo] =i Bavh W) E Al 1940 o dell= AdH

2ol AR AT A FAAoles] Hrkes BEA o],

rlr -m
|

4 K

9.3. FAIgto] oA HstH Aol BRE7HAT =77 "W ; FEHY

1940 3 19551 Abelell F=2ls A7k Ag At 2asrbde] =v7F #0138
uoolgfdt F& g2 Kuhn#Ql #etgrgo] ofydrh. S (anomy) =, 91715 {19021,

iuc]
1 O
Aeshere) deE5a AAE Uk WA Al WEEA FEel BAL A%

9.3.1. &Y™ (1940-1955):

o] Al7lell o]2 Z|wFAA Frtete] t, F HFol AREHULE ol#d W=
Snedecor?] %33(1937)¢] Zit}. Fishere] o] W& EAHo] =dF o] Hxp Aakyxu
Neyman¥} Pearson®| a7} 22k tix5 defAat, F d5e A4S vtadz x=3sko]
gt =4 w7t AH Y Fishere 9704 A& 2211, Neymany Pearson®] 2%
(A7 BERle)E AW &9 4 A A waMEo] AT

ole W} Neyman¥} Pearson®| FAXEH, Fo+F9 4, £H27] AHHA2AS, A5
2 59 MdEe] AelstAb=9l Superego(ZzAbobs MR, Fisher2e] Al 571 Ego
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AA Y )2 HATI &S] FAE AT Acree, 1978). o2t Adslr] 2&st F A
—g_ o33t Pz Agldte] EAA wrHEo] patyE A @ ot}

9.32. ¥ g4 o

Mechl(1978)9] o]t ‘ed7bale —— Alstabel Al <o Hote] o %  shjelry
(p8I7). 1219 oA shte] Hztel oleld A olEol Aeskd} W ATA F
29 §9% BT BPE WolEe] AA HA? 1 WPES IANH .

@ mESol A AL AAAYI st Wad wyol9y] Bl £
Zelek,

@ Aol M= 24 E(determinism)& 9@ sHA] oAM= AAA o] RE(HIHFE

NA)E = F U= WHo gk Bky] wZolth

@ BAENA o224 =Ao] W Q&=rh, 2Ela oudt =4 FAEC] =9
Ha d=Ttel vkl Aegatse] £2E3 7 —“}0]1‘/},

@ wieHd J2= FAIA7] wiiEolth Fisher®] 1745 #ulste# = Fisherdat & 78t
A3 o2 ot HaEe =4S F4 ¥ Flsher] < 717Ae] #&atd = At

Zhel os A" E&53 AP weldrt = shuel ZAZe]dth(an illusion : In
reality there existed no single, simple statistical answer to the problem of induction
inference’(Gigerenzer & Murray, 1987;p23)).

©® olHg o]l&A wi@dI xel wiFd AAe] fle AbgEC] Fisherd o]&3
Pearson - Neyman®| ©]&< nhoth® 2438 &3fste] £84 ol&S =3 gle] AAg
Aol

® Lgar o] EEA o5 A A WwolsolmEM Awstsk Aolth Algst
HA, Fe], JA, =2 AAbE] olelgt W]l =YE o] AT AL, AE=SAR] Ao

|iss
T2 7 #AF o = 01 o =wt AAste] oledt A=stE

‘.4

53] Aest ZA
AT

T, A% Fisherl Gosset(t H59] b= olggh 7ol =85 O] n| 7 gk
v gtk AAR S /FE GFASkE Aol FasA,.L A Ay AAE LEGE A

T} (E.S.Pearson, 1939, “Student” as statistician, Bioretrika, 30. 210-250(p.247).
@ &%, EFste] FACIEES AA = 7hEH(AA ol E7Fser Zh<ld) i

4 E 2E, 9RE0] Aue Ao

N

9.33. A&H= F7

G7Hd ATl d™E olopriste]l  GIHA stellM Fofxl AR dojd FE
P(D/Ho)®ts olob7] sk AL #, dik(E)7HE dhold 1 A&7k dojd &,
P(D/Hyel disiAs A3 olopr] s)F2 Rtk ®uk ofel g7kl 43 ol2e $-¢
FraoF 2 POH)E, Fo1%1 AR stel Al G7Haoletdd &, SP(Hy/D)% £53)
Q= Aol

oleld HAAE o A&HE7? olE SAA THI FRAA NAHeR FANFE

I

N
-

&
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= EE FAAI) fstel ASHL AGAEL odF FA ARHE Dok A
A g ele] Eole A Apupgel 99 /2 47 5 Q] wie] A%
= ol

9.4. Wit (fR%)

2ok 2 ARlo| ANk A &H Il gl o]#d £l tidk FATE? o
of &l $ele o Azsta Fosior @712 HikeS B 9] FHelA AuuR sk

D A BA - 3 F£AE g £ Ades A4 2SEvE Ay s
FAR w2 AR B FoE #oHTukey62)8 Aot

2) ‘oA 5 At A earE Foof g

3 EHWAY 'yt B % ool fFolsh hshbel e ddETE
‘watel A7)V A Eo] Rawojok & ot}

4) 3] Aol o JrHEE Ao V74 AES UEr] Bue 9y
A Skl TUF AY AidE wEHor 5T 5 Qg ¥ AxE Folok & A
ojtth.

5) SAA FE AA AAd WEAoR wEY] Bl ATAF AAlo] A A9
el AYar = 7Hdeld oA ¥ FoE FoloF & Aotk 71

sk g EaE,
o|E Eo| Piaget, Koehler, Bartlett, Stevenst} Skinner 58 ZA4% F2& A3
27 & & ok A A3E B o2& A7bety A wal, olE FAeE AT

= A7 voprlerdr Aol
6) Neyman¥} Pearson®] #|Aldxo] AFE Ao & Holth(Bakan, 1966;
Hogben, 1957). "4 @ tieb7bd Hy 024 nidhe HAEH 475 88k, @ ol
5 A, Q@ powerE A, @ TR AlES ng AASty, & aHGL H
g2 B % AZEAel 507t s sfjofd Aol

95. FF

- ol AN, o5, AshS Ad FEW(Fisherd] o]&)e] Axts A48k, 229
ARt Al AdH FeEadat B stelAe] dddt AR AT
oA = wbE FHste] Aezleud, dEdes AstdA AAW A 22 &£
A SAA FeEWe wEok @ Aotk 1 il ko] Hib S =% FellM AFE whek 2
< OikES FHefor & Zon, ol AT 7 ASuE 544 Azt 2EEa
Adijdoz Shstd 7 Hjid gesd Befa wu vjdFolu Aol g Wit o] 2
e AL BEE FHslok & Aot
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10R%, BH™ Y5 Tt H S0 &

10.1. 3AA 7t A F ol &

¢

A o ® WAL NS BAY FF} AMAF B WA AT
#4 (estimation) % 7H4 Aol #G | EES FREANASTES FHOoR Avw

Wovheat g

b, a9 AEPFES 4@

o
92 F B2 AsR(data)E 9

Laplace’t 43 714135
HEZR 194717 =57 A
S A9y —’F A MEZLE Eokrl 2 +5 % tl. GFechnere Kollektive
Y =

%;(H%l—o 5‘—}\/\-1— 017}\]{)—_

T 23ge 54 d T
2 gk :diﬁoli}i FA3A e, o] Kollektive Massste S ® $=8te
WoFEA WHetdn. 2Elal o] %o YEE A Jide] =dE AT oo w
g Ao r dojxl AREd e FEH FA EE:o] FxHATE 204 7]
Zo Eol9A ol =¥ ELE &% A7 Al (pure chance mechanism)®
d& Fotel olHd AIEA ARE ”‘é“éé‘}ﬂ—t— Beow mH o] Fal(Lexis,
Polya), olol wet A@oA dojA= oy oA #FEH= A vz o
At £ Yde GG EAAY A4S FALE S stochastic modele] & A

A=Ak o]l g stochasticdTES FECIE9 W&olx, FETA] U0l
ofym g thE o] x&o] gow < HEHsty] Al AL, o] wksto
F43 HEHSTY TAZF Pearson(chixts #A%), EdgeworthsS A A Fisher,
Students ol 93] =] E At 1 oA 9 F EFAEC HHH FokY F
8 EARAN dyEAE &eked, 19229 Fishers A48 =% AHog= 2
ostar FATe] A5 gdoletes HAES AYa glom ol g HA e HFof
o, 2T 549 A4, F4, T2 FAV I F8 FAYE AAFeEHN
NzE oz A3,

o2 g Hl A3l A AFE FA EANAN AFgEAAL FAH BNy #d
d AN Fo A7 35S B gSy 2

€

10.1.1. 5 A% 7127343 o] E(Theory of Testing Statistical Hypothesis)

19307 JNeyman¥ E.Pearson< 7 A F0]2& T HAZY. o5& 7144
Fol QoA GUHAH AoA T Ad IR OEe /e iy, 28 oy
& SFo Mg BAsd F949 Mg, a B, power(FBF )] M5 S *A
Al A T
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A o] &(Theory of Estimation)

=

10.1.2.

i

A
ol
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o
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HAI A

Neymanso|

o 1o
R R

F 4|

s

]

A

el

al ok
= =

s °l

Gauss, Markov

i
¢+

<)

o

Mo

10.1.3. 238 o] Z(Theory of Experimentation)

!

=R E

3

5

R.A Fisherel

= wAR ST

=

o
o

o]

—

Nfo

ojp
B
<

e

Fisher+
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o
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o

o
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sl

o
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o
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j—

0

pu
f

Fisher

Latin square A A)).

ul
=

b oh( A - 9

S

A Al

=
=

)

A A

oo

A

Al (factorial design)=

A
=

|

o

Q
an

(

%It

o oA

=N
o

o] o] Rko} Wald

o]g:

ol A
A= &3] Fisheriand S oA =95 1 o]o] Neyman-Pearson?

hH o] A

Tor

A &
ol

5)
=

/\El

=]
=

=
=

M

10.2. T A

uj A A 7]

=
=

@ AR

Z A
1=

=]
n
w2

ol

£

Aol

1
.

3 Wi =}

=

1A &

&
QA

Xgi

e
.
o
J_,mO

<0

ojp

919

23 4

A

o

7l el R 4] (parameter)

PRI E

dHR= 9

<
T

<13
=

A

S

2 5] = =
TFAE F4

24 eg &

ol 7l

Az FAH WHel

z:yl,

o] 2]

o,

&l oF

Aol ol & AA

1
.

o)
=)

b4

o
o
o

ek )AL 7t

olwjel 2t AWzt e A AAe] T

uE
-

~N

=

ok

i
-

ol

1

o I3
2Hae T3
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pud
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o
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o
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i
illa}
&
%0,
=
rE
k1
=
ot
Jot
il
i
m
BN

ol Z1 FE A EF el g FAHo] FAEG. = olwd Al o
gto] FAAES sle 1 AHES Xi E2 41, Xi 9 & PXDE 13
O o] PXDE xS v 2xE=d o8 A7 1ol o RS
o] EA4E FAtestvka Ba FHet = Aot

R dig FAS s E S 2E 5ol WA ok gk

=, 1) BAA Tiv #dZ(A2H)7 580k ko)

2) Foo] & FAAJAE Aot Aol FolAorst.
3) estimator(F3 & A X )9} estimate?] (2 gh)el FH o] glofoksity,

10.3. BAH F8 o &

2 (Statistical Inference)2 3HAl ¥ &4 o] 7]

=
T
= HFA, FEA, MEAFe] gdon, RS YA

10.3.1. 33 (point estimation)

2ol SA% ®EaA e gk B 34 (point estimation) & 22X th5 3 2
T ok g

O dt= BEaAdd g FAHX7E ol shAk
2 (lack of bias): E( )=06 ©]™

2) 9434 (consistency): E¥ A 7|7} Azt w

ol g},

3) A A &84 (efficiency) : VAR( )o] o= o2 FAHX 7} 71A & EAH

o] g ol gt

—
i)
=l
N
NS
g
oo

2o FAole @,
gkol ool 7479 7

& o
O

o
S,

tlo
Ho
fols

AFEAo e U 22 79 F8 F4 o] 9tk
D HYP ¥E F=4(maximum likelihood estimation) ; ©] A& A A9 =& 9
A 7F5 A (likelihood, X %) Hulststs 4 & HA FHXE BHE Zlo|th

@ FH 2253 F4(least square estimation) ; ©] A Y= ptei oA A53td
Habol & HAislsle #S HAY FAHAR Be #f SusHY ¥9Fs HAL

5 sl e HAo AT B dolu

10.3.2. F+7+%A (interval estimation == AHF I+ FA)

4
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AEgo] FAEs 7] E errore] WH7F EWEsy] wFol FIHAFHFIH
FAS v} oy 3 773 A S Bernoulli®t Tchebichefs ol Ao =7 3t}.
& P( x-ko/v/n <p< x+ko/+v/n)E AFHFHoR By o] F7+& o,

@ n, @ 21FFFUevel of confidence,) @ EX3F @ X5 A A2HH

ol MHES AASGLTAA AA, HFT SAX AA, 7IE7HH AA,
At ot frolmrEe] A4, 7149 AA T8 s, RESAANA AF TA
258 AESE o dAE AHAAM AAC o2A HE AAHE wIG AEHT
ol olgg dAH AAEN} 1Yy 25 FF HEATA dig FE A
o t}.

104. TAA 7tE4ds $HY AA

ZA A A= (statistical test) 1& FE(sample)?] EA oz HFEH 23T 54
S FEI}E AAEA Ve oY RIE AE F oo o] mE o3
b A AAH =7 o 7}“ T o= JHAdol e o M F AAH=
VAN S ]% sl dste] gtk olelgh EA dig ©HES 3ol AolA
AFA= (1) FAR xR FAAE ZAAS, (2) 7HAES 24, 3) 21 7}
A st A e F e #@es FEct, (4) FEFo] 7kl EL/‘}@W}OH 9
Ts Avista 5) 2@ MA@ FYeA @i o= AL zo|7p EAfE}
=, 189 ™ o= A% Zabet kol Zidigkel SAbstta & o+ ATt
e EAE sAstt. o= 98 AA7]FX(decision values)?} &7H =4 |
AR7IEA = A& wet vdE2g. ARV EAE AFste 4l d=e %
s o= g JME(dE 5ol d7Ha)dd e A= Rl HojA =T
oly™ t& 7HH(E Eol g gzl & A EE HAW #gEe] ¥
oA =7E HE Aot

104.1. SA3 AFY 7I25A

D A2 A= 71Z(rejection)=8 F4 9 HZo|t}.

@ wZF A7 dow JtEs A, ady 3 9 SAV A=A
ofu o},

@ AF7HE S AAG= A7 A9 glew o TS V| AEn. ey A
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Aol ol=Ax Ao flojof gl= Ao HFs=re &4 AVE

ol
©
T
rr

2
)

o o] &} & Arbuthnot & #HZF o=
= HAS AS 829ty YU EA
7b A9 glvbe A3dE dAeta, dy &
Z oW Al el AT A (LS likelihood
|4 EEe] ofUouzh) 1 Ale] wd sbd
A7 A0, & g dAvSs A BE
V2 doeE EAVE BT ol d A ES
Fal71 s A= 7Hw‘ o] W 4] & (likelihood ratio)o]t}. -
A dbrbE)E AHS }04 & 7t (st 54 FA)7 g5
o) 7

ot &
o
_1

o

oft

_O|L
(T

o
o ° rTrITJ 52

=
oz =2
i

ML ot 2
i
L
2
v
i
K
i)
i

~
o

]

o3
(o}

N RUN

~N

N

ot

S

o

iuf

I

i,

=

ol o
—{o
il
~N
N
ol
ol
X
i
2
[
Ny

O 9 L X o
~N
=2
o

2
)
Lo,
td
i
N
N

i
o

H‘I
=

chance of getting e, if h is true

likelihood ratio =
chance of getting e, if i1 is true

— e °|&%4 data

| h; 714

SR Rl

aeyg BAZ At &, ol®
A £ ML detzbde]l mYh 88 o 2 (A" woelw 7] 2 H o] of
E A, 299 ojud A9E FEe 9 @ AAE Aow FAL
742

o2 98l of

a7t A A9

32 ot
fr

g
il
S
2,
X,
:.OL_“
it
R

H 5 AA A ¥ & (critical ratio) a

32 22 (data)z} & of,

chance of getting d, if h is true

chance of getting d, if 1 is true

oW, 5
Ay 7Hs A }
2o 7k ol A E@ﬂéﬂ
o] ofduw] 1 =}
A A =0

R =
Hiol #2@, % 974 Hod 717she 397 9

N
=
=
@
=
=
=
o
o
o,
=+
D
4
<
°

ol 21 %

o

tru
m:"‘_l
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< Neyman-Pearson °|& >

Neyman ¥ Pearson ¢ o2 AU 7MHAHIZTo|EY FTF5 olF 3
of o W=, F7E h & X744 G582 T3 Hojopsrt, uwEkA T}
A h 7F Folgtd, o] shdo] ZtE & e AFEe HYdd, A+ A3 A
57 @olA = Zog #AFE JteAo] Jte st Aofopstrt, ol g JheAAS
AS9 A7)(size) BFal star, o] A7 E &3] AT FFFolga It

s, AA 7S 7174E 7beAd el Eofok g o E Eo 7}” h 7} 7vA
i ¢ AFolA Asdvta stx. 2¥8vdd 744 1 7 Fdd Jtd h & 7148k
7hs ol bseket Aok drH(d A AF AV FEulelA). ol 7}%/‘3% 7}
A il Wg 7hd h o S (power)ol gt gt
w2} A4 Neyman ¥ Pearson® o] &2, w3t F 7 7FAx e o3k A3
AA, AFe AVE HAZE, AF5Y2 A2 3t FHE HAFseF g 94F
ojtt. F £ FAA AFold A NAE V4T FgEol Ha AR JHAES
G52 & JHE ATl o]FofHoF gl Neyman I Pearson < ©]#

<
e dg
A

QoA eI e =R MEAF o2 AL,
229, ‘Ygridoly iRt ‘AEH=E U
i

Neyman¥ Pearson ©°f| u}
7
=5

A’(tested hypothesis)olgt= Mde] o AAscta st} gvtsd grpde =
HAzre] zpol7t A gd] Jds AU olF W= AAR E7hsst7] W
ol o

FAASE FYsttte= Yul= v 2o FUEAHol ol s wof
Z1ded & A=) A3 FE FostA olggtt= ouojth. tha] %35
of @rido] Y wol] <8 2 7|7 #EAVF dojd she A V1A ok
a% g% yrol QtE=d 1 gl #AFX7F AAE oo = A2 Bernoulli®
g o] Srfaf o] oAGH, ‘grido] Fola 7Aook a % B LAV A
of W& Afxio] ofEA A5 HAYTr] Hrke, o] gyl 7 ZE o ok

3kt (We say, not that somthing very improvable has happened, but that our
hypothesis (Ho) has to be rejected.)’: & u|el Aot} o]lu o] a%E FoF=0]
2} gkt

g xdste] 1 7|49 AA 7HAE Horlh Fdd vlud dojd 7h5 Aol
LA 9 (relatively improbable occurance), t<¢t7Fd Hi 7} Zrolgld  Hlwz A
9 7b5 Aol 9l (relatively probable occurance) 1¥83t FHEO IAFH= 3
Q1 Aeolnk.,  wepA AA FHEoA Lol FrEol of Fol Eofind, g
a8d A7t o AE bsAel A9 fle del dolutth(improbable
occurrance)i 7] H T 7FsAo]l dE Aol ) th(probable occurance) il
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AAE ARSI oUW AAE G L £5 243 AR A Adel v

ol AE Aol ol dlol elviel EAleln A4 A o) EAY

e 7P ES 23804 vF T

g2

13.2.2. 14 &3 7tA

AT Al ukal v}l o] & FZolgk AL AAZsE=E A
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dHolg= AP = oA FFEY FEd #dF AAV AYPEHH, A8 FEdA
A AAo] Ay Aoty #E dejet=rh HFE A A Sl uis A Aol Y
He B4 geloln A g Akt Aol @t = wEo] ojw g #Edvt
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et Age 2 Y] dAA AFES AH JPgEY. 1A AAddLE Tl 5
g A4S AdEste] olF WFststal o] A4l il A7 YEdEe] o]&4 JhA
S AR, theed o] @S AFstE AAWHH 22 AAAN #EHS A& #
etk B Wi e Aol Foya @ Adrt s, sFstd 23 E
T4, FAHoR Agste] Bk, 1 A ZAst] AT Azl AR
o] 2ol 7HAdol diste] oW =2 A (714 = o olAte]) A Y o
ol oleldh A #EE A I AAd ALt duksigoh

olg1st R 5] HAFE TAS BH 3ol =g, FAg, B, guE 59
Z1Z28He o289 VI JiE I TP Sl A s S dv o' Vx
Sholl gk wEle] 24 =5 AHEY o5 V|2IE V2 AMPER HHEC &
A7E d&eol, 53 ARES A4 dAFo wflste =Ed ZA7F A&l =
o webs ey A dar Brdekr] fsid s ol @ v xsE oles el JidEE,
7HgEol 4ol Jheat B el dig dAAE dAHow sfof Frh

d& Eo] #stA A+ JHF VxR HE ek 8] NdA 7127 o
A7k b E AHA Fe LAOItHEEE]], 1984; 1994). sk Aol #AdA 4
At7lBth= JAAF FAAde] =ofsa ok 2 Fel=e =78k e AT
52 %Szur, [ 7HLj ‘:°l 7K fote dAE s

7F Bga B AEH =g st 01%%9] E}%“éﬁr —L‘:Eli‘ O]E%O

A3 FEo TR V2E FAT F UFS FHRH R AAs et A
FePst= Aolth, vbFow FAHA T A guE AAANIIE UE olEE
Bl S AAE el a9, Md AMEY WFEA EF o2 BIAS 7hgdler st
T gigT it gk o]2S Ade FA AA & BAE F Jon olyd
dol 7Hg HEr A olgk= ﬁéé‘.ZJ(formahsm)-J E}%“é—% 7hg el oF gttt ol gk &+
AEd el b2 AAY 714S 3

EAA Fee HHEA
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star, 1odge] R 2 S olEo BHAd digh oW AS sof st
(Savage & Ehrlich, 1992). £3 &9 7/Id4 7127t S d=Add tsto]
ofw gk 7S slof ghrh. 53] FEol7 FoAlvtel did 209 o] FEOIE FolA
(Weatherford, 1982) '7ddl4 HIE9o] 33t o]2& AHste BE FA4Y F25 9
of ZAstE w=EY B3-S 7FgaoF gt oldl HItete] E Al A 7 &wk

el thell | 7Fg e esfof ok wehb e HAskes SAA Fek w4
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5.4 oo T4 910 2349 HHEL el AL E oJBE T o] £
Afol 43 x, Felgsn, Fase A% AR o2 P ek
Kochol elaldl o} #& wsle] o|gold @Aee olejd ojeiests 3
WMEo] & BAHD mzgelAs] Aol @ o8 YL A A8 27
Sol W + Ydx & & vk oW G HAS BE FPAGE AL AA
oFold FE, FRE FE 9k Ao, 4IHH ATE £ AAAE A

Swofof & Felolghn B}

gk Madsen(1987, 1988)> o] &4l gl 8tS wlE} 3} 8H(metascience) @] g+ Eofo]
W Aelst o253 Aot ol g-EAlSe] U@ Wewetd wyetn gejshn 9l
tH(Theoretical psychology can be defined as the metascientific study of
psychological theories and theory-problems). 1+ &= 32471 tpun E
o AEA AF, o222 Atxm, HeH Atwrb 2Rt IS, Mill 59 19417 A
FFAAES 44 A7 20 WP 7% B FAF LA FFA

l
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AR FEAETAY AT F3)H M FEEIEA A 38 U A d=
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g2 =97t ol gkvk(Salmon, 1989). ol#igh AW ol£9 FAHOoE WA AAE A
‘WA Aol ujstE B A Fold Y] JEW, g HARSo gEA ot = A
ol wEkA 1950l el o2y FAIA Adde] ZhulE  Deductive-Statistical Model,
Inductive-Statistical Model S| A7|E S x, AAAo] ofygt g4 o&EAHS FFR3e=
Ygol A=A o] F 60t e} 70 tiol] o2 'EAA Awo] g =27} &)
AL, Ao AE7E AR B SEe oW zolE EHdod|=rte EAE e
"EAA HHEA & (Statistical-Relevance Model)' o] A A& a1, o]ojx FHEo 'AFgA &
A71E A}, o] F sk EAA AAAvto g MAo] WA ¢kow elmpE Qa9 B
AA 84hE FA a#Eojof gtk Adw o] & (Causal-statistical account of Scientific
Explanation)©] A|7]=3lvt. 80d el % shuhe] Fad w=o|r7t "AA A2 A4
A2 ol el digh =], aeal 1 =oef Ad¥ES @2 Van Fraassen®| 3H&E% A4
Mdolth, Aol Folxl Weto| A 543 P =50 @ote 74 BRd o

=
=3
£, % ofwl Aol APA AL o] FET} ohulshel ol 1 ANe] viyEE we

lo

olajA AARE R AR A2 7]EA A2 Aol= A FHEEA o= Aot

yetd st = 1990d ) dA ekd Ao did 5dd 9Hde ¢tk 2y gAE
Fosta Jd= AEel 2 7HA Aok ¥ =99k #-H Ae=vd, v =gAETT,
Ag-HAA Aol T4 H 60dde] T4 Aol dHolEo]l AAH] YIS
A2 A= i Zolth o stus IS4 (A E4) Ayl Fagd g Ao
t}(Salmon, 1989).

oA olge ek dojw, Ao Foldt FWol Jdrk= AL FAT o] f7F gk
(Salmon, 1989). A& ©t& d™o] T &Aoo g & FF79 olalE 7ls3tA st A
ojth, o] wUddt Aol ta | HUE ey e T2 f3o Mdyoe] ki )
= Aol & Folth. Aulelgt o' EA dio] AEA doAyErt st FX4 SFHE,
EA RAAAHETY ol59] o8-S T Ayste Aot AW 2w, A AAe Fxe}
A#ste] MEFmdon Fr A4S THow AWstes Aolth AH3ely, d4S o
2 o]EA HEH BHA At YFelth

H8tA e, sto] & ApAo| A o] of o] 8HA Mol FolI7}, FGlo]ofof k=7t
gk m=do] oA MA = AL =, oleld = 27| AAE HAEol&l st
< FAste] Agddel digk #3834 d9WS = 5 Aok Z A5 AH Aty #Hde EAV
A= Aol

o]9]9] tE EANES A oA A =M © Als vFrE g

145. Ao d&4 Age WREd 1 =44

<Alelg #HetolE/ WHESY EA> dEA AEs MREe 54 2ddA AA
&2 Aol S IdE v glo] &3kl dvke otk dEH Hsto] &3 WHE
ANA HAR st EAE, A E, A=} o] F9 FE, VA4 AAE, AAA - A9gHAH
A o] &, o] Aol e #eA o mA AW A o MEdES IUE F
&sto] A&k vt
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(o] A B, 1989; Lykken, 1991; Rorer, 1991; Schmidt, 1996).

<Aleld #HetolE/ WHEY FAR> AT 1 T AEH AFgolEs aAdE
Sl g7l witel, dE3 Hol&o] AYe HAAES LT3 o]
ool = Al A FF Aol AP UsdEe o A AR sl A
Lykken(1991)& AlelgtatEo] Fdate= Aeldtd A9 HAA% EAdES 2 7HA
ATt 1¥ AE st A = Popperd o] WrES Tl o] Zo] 7|ty A, Ao Eo] Ao}
Aol ofye} o]EEo] 1A REFHA e A, SEHHTIE AAE] AbetA Tk
FeiE Bolval vt =3 A5 AaEo] v ATl & FlHAE
Abmpet Al Z47] #Zpz|Rte] st AE M dstar A AT Ayl ,
HehgolE Abgstar da, 7HAE el H #3kth I Rorer(1991)+&
2| gto] HF A Fsto] &) Q1A LEIRS P i D S I
=9 FEWH HdAoRE oA gt vl #star 9k o] el =
g2 oy 71x AF 3 UHg T3y |: Chase, 1973).
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4 AFFA Fefolge THHA O FEAHE dol EAZ Atk EAE o dF 73
o] Eol 2zl v WEL ATEE ME Aashpel U AAH, wBH B

£S5 =99t ol A7 Aok d A
T Utk T2 FAel dig v#HA =9
S AR 3] (Bruner, 1990; Gaul & Shotter, 1977; Gergen, 1991, 1992; Harré, 1973,
1993; Harré, Clarke, & De Carlo, 1985; Polkinghorne, 1983; Rychlak, 1981) 4 #]8F2] &
tel el FA4o] o] Fojxa, A= FHsto] & W Eo] AAEHA H Fo|H

T2 =0l Qe AF S Ad FAEINE AL tE WEg Fo] gt A
ojth, QIZFE 2w FAolw LAY g Ay, o] dFEA I Fs ALt
= A9 A agent) A EAJol7| & it AlA AAelw oy gk HA I oo o] o] Folx
A9 7F A kAL = axol AA Fom, Qo] F9= Aeixbe] vk ol o of7]

A ol RS 2a, A EE v1ee] WEA W), @ A7t s Al
weh @gle] e APl B FE Q3 284 9g FE vk ole@ B9le Ages 2
AEA ek AgHE Aol ohueh WA G4 Aelel wed ned A9UHH 4
o PAFHh =9 Azl AAA, PEA vl A3 FEAL] FEAG o8 Fof
A, A4H BE Amnchs ddold ol At /)% ARzt Ak gebd Qzke] ok
e ATse Adtse] B S HH md, PPEN(FES ARV E T4
e ofW A whgEe]) A HY @A) AW AMow wWws He de ary
Mg E Qo) olurh ek AT 4 g, addE Bran B9e Adeld Rejof
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£ EAo] o]Fojxa gtk At 1 o] dEA HstolE, dEA WHEC] F
Aok el ofd AF&el| o213 Qi) o] AR Aol AR il el 4lel gl
H Aolth(Gergen, 1991; Smith, Harre, & Langenhove, 1995a, 1995b).

188 2L F2A9 mAo= Al vrolA AlEE K deHggo]24 &2 Ao 3l
Al A 200] W Afolo] A E W= HAEAH FHA AHL HFAIFE FTAERY
ol A7|¥Ea, HeHEeo| = T4, dEA FHgo]Fo] Ao x7|HI,
HetolZo] A7|EHAIL, AT AF FTEworeES oy MER AFgHS
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