iG UNIVERSITY PRESS

W ST R



S ERESRAEL S

HIKFEE SN RPOLEE

EER K@ &

LR TS

W ST i




EHBEMRBB (CIP) HiE

CEIYE BT/ L, BRBUE. U BT R
HiRRAE, 2009

(GBS WRk7 )

ISBN 978 -7-308-06439 -2

I
IV.B841.7

.- @k 1. .LoF

v [ RA P B AR CIP BB B (2008) 5 195251

DENEEWRR
EER, FRE

HRERE
XFRE
HmEigt
HAR&AT

B W
mo R
FooxE
Mmook
FOOH
KR ED &
# S
)

EER

1 95 1%

/B

BT OF R A

(LM X B L 148 5 WREC H 310028)
{(E-mail: zupress@mail. hz. zj. cn)

(M Ak http: //www. zjupress. com)
Jeat R ML R IR AR A

BUM LR EN 5 H R 22 7

710mmx1000mm  1/16

16.5

206 T

2009 4F | A4 1AL 2009 % 1 A4S | IRENRI
ISBN 978 -7-308-~06439-2

30.00 ot



A& LR, CEMARREARAHREN - EARE, LERE
LR ARFBFAL BN — DTG I,

ELEHRTEA - TEENRETENE, XRECENERDH
K&, ftagO0BHERNT? A QB LCEH#HITERRE? A
REXT ORI E BB ? BHMOEHTERMR? AMIXXEREH
EARBEE, Y2518 HiL,

ABNTOERFERE, TR OEERMRNERE, M7
%, ~THERLCEEEFTHLBEEMATENE, F—HEREALOEE
B RMEEEMRRE, &8 8iHeA B T IEv A a5 M
TROEHAR,

ARHNAE, F-FEOBEAAERNR, EREEHARLE
HEBFIRA R 2N LEHTERRENRE, F_EHeoHE,
FTEEERAEN OCEETERRRNANE, NE=ZTREEZEHL
BHTEEMANEE, RPE=FEA BT MBI MalET%;
FUENEOEER; FEENE -RERMWOHER,; BAENAL
BEMBEMER; BLENBLOEREMEL, FAENMFRFELEE,
AFAETHR: BR-NBHSLEARN—LERN TR, B
“HAELBRARN-SEBRNTAER; BWREZE-RXTERKX
B; WRuUAALCERTHLEITE,



LB M E B

AREWTRFYHABZFEHBEARIL LB ET IR 2R K
WRABREERZRMLE, HPE— Z. W0, AEAMRE—, ZhE
ZRNERE, WRZEFFFEMEHEEN—BXE, £=, X, €.
NEFM RN R RERE,

ARRILKFES SINAHR P LHARTEE, HBRHITHE
BTAMEEFT (3520070212) H¥E8h,



BIRE LEREERMR

L1 LFE
L11
1.1.2

L2 O
1.2.1

1.2.2 —&0LHER0E E RN E R

1.2.3

—HLEHR

JUR OB AR

HIE BB T

At AV ORI E BB

EHHTOE N ERTR

F2E LHEE
2.1 LDHBEMNES

2. 1.1
2.1.2
2.1.3

LEESAARENEYE
LHEE, AHE YEHE THE
CEEREHNE

2.2 LHEEBRAEEN

2.2.1
2.2.2

CHBRIWNBAZNER
LHEBR IR Y

2.3 LHEBNAHRENE

2.3.1
2.3.2

DB AT R R E
CHBE-ERELRAREY

N W e e

12

16
16
18
21
24
24
26
30
31
34



LEFERTIR

FBIFE LELRH MRS %
3.1 LEZREIEL
3.2 OCHEHIRBITh R EET R RHER
3.3 LHEEREI
3.3.1 OHEERRITHERRR
3.3.2 ZETBRELRRIT
3.4 WEET
3.5 ORIERITHESTERE
Bad LEER
4.1 NYBEEEMAYFERRE
4.2 REOBOFLSHTOEHR
4.3 LEEBNRA
4.3.1 EHHOEEEMERNLOHEER
4.3.2 EELEEBMELHE
4.4 EBMOBEEN—REFEK
FSE —LERN.LEER
5.1 LHEBSZEMEERNE & E’
5.1.1 iciz4st
5.1.2 FEEH
5.1.3 fHELEFBA
5.1.4 fREFEEMT
52 LCRHEEEHMCEHEEERNERESE
5.2.1 BRIE N AR
5.2.2 BHEIANG
5.2.3 EMEKER
5.2.4 BHEE MY
53 LYHEERNERER
5.3.1 BEMLEYEAR

38
39
41
41
42
43
45

47
49
50
50
51
53

55
56
57
59
60
62
62

66
68
69
70



5.3.2 HEHBELAR
5.3.3 i AKX
5.3.4 RIE—LBEH-RNEHEELAR
56 E LERBMERR
6.1 LHEMEEYER
6.2 LFEINEIEI
6.2.1 ZANKEIE
6.2.1.1 EHA¥HRE
6.2.1.2 5%
6.2.1.3 FEREWAA
6.2.1.4 %E
6.2.1.5 HELS
6.2.1.6 SrEUMRRRE
6.2.2 HiHRNEIE
6.2.3 it
6.2.4 HHTRER
6.2.5 SYR&MHEER
6.3 LMK
6.3.1 Fhig
6.3.2 AL
6.4 LHENENTEEFRIES
587 & LEARRAER
7.1 ERHRHEGHEE
7.2 PR
7.2.1 WRBERGHRZ EER
7.2.2 BRI
7.2.3 BREEHEER
7.2.4 RERBATHNFRIER

72
73
74

7
80
80
80
81
85
86
86
89
91
94
95
97
99
100
102
105

107
109
109
111
115
120



LENERTR

7.2.5 BEMIEHER 125
7.3 WraEKRY 127
7.4 FRFIEER 128
7.5 KeHOIZER 130
7.5.1 BRI EEERFBE Y A 131
7.5.2 SEBEBHERIFIRHE R R 133
7.5.3 HAM F1 ELINOR #% 134
7.6 SOAR R 136
7.7 ACT-R ## 140
7.8 HAAEERIEA 144
7.9 BRIEBFEAEER 147
7.10 EFRATEBER 150
711 AT AaHER 153
B8R FFLHEY
8. 1 HF.LHEEA 157
8.2 LIBEMEAEAENE 159
8.3 A 163
8.4 WM& 171
8.5 MiFEE 185
8.6 XEmME 188
8.7 BURFAILE D 190
8.8 MEMHE 192
8.9 ETZHERIKNIAE 193
8.10 /I 194
€ # 195
Mx— HSO08EXRMEEER 197
MR SOBAERNTYER 206



MiR= BRI EMER SRR 211
R OB 21
e = PA N 223



Contents

Chapter 1. Mind and its quantitative study

1.1 Mind 1
1. 1.1 Phenomena of mind 1
1. 1.2 Mental interactions 3
1.2 Quantitative study of mind 5
1. 2.1 Why we discuss quantitative study of mind 5

1. 2.2 Several psychologists’ views about quantitative
study of mind 7
1.2.3 Methods of quantitative study of mind 12

Chapter 2. Psychological quantities

2.1 Characteristics of psychological quantities 16
2.1.1 Mental activities have quantitative attributes 16

2. 1.2 Psychological quantities, physiological quantities, physical

quantities, and behavioral quantities 18
2. 1.3 Multiplicity of psychological quantities 21
2.2 Measurability of psychological quantities 24

2. 2.1 Psychological quantities are measures of
subjective experiences 24
2.2.2 Measurement of psychological quantities 26

1



LR ERTIR

2.3 Uncertainty of psychological quantities 30
2.3.1 Cause of uncertainty of psychological quantities 31
2. 3.2 Degree of uncertainty of psychological quantities 34

Chapter 3. Experimental designing and sampling
methods in psychology

3.1 A brief introduction to experimental designing for psychology 38

3.2 Primary variables and their controlling 39
3.3 Experimental designing for psychology 41
3.3.1 The types of psychological experiment designing 41

3.3.2 Experimental designing with two or more
independent variables 42
3.4 Sampling methods 43

3.5 The feature and development of experimental
designing for psychology 45
Chapter 4. Psychological laws

4.1 Physical laws and biological laws 47
4.2 Study of mind according to its characteristics 49
4.3 Characteristics of psychological laws 50

4,3.1 Qualitative psychological laws and quantitative

psychological laws 50
4.3.2 Approximative property of quantitative

psychological laws 51

4.4 Classification of quantitative psychological laws 53

Chapter 5. Some quantitative psychological laws
5.1 Quantitative laws of interaction between mental components 55
5.1.1 Characteristics of memory 56

5.1.2 Function of attention 57



5. 1.3 Emotion and perception
5.1.4 Simple information processing
5.2 Quantitative laws of mind-brain interaction and
mind-body interaction
5.2.1 Characteristics of adaptation of sensation
5.2.2 Conditions of emergence of consciousness
5.2.3 Laws of subjective experience
5.2.4 Charactenstics of intention of action
5.3 Quantitative laws of mind-environ ment interaction
5.3.1 Psychophysics laws of sensation
5.3.2 Mathematical formula of emotion
5. 3.3 Methematical formula of motion
5.3.4 Mathematical formula of stimulus—mental

activity—response

Chapter 6. Psychological test and scale

6.1
6.2
6

The original of psychological test
Principles of psychological test
. 2.1 Classical test theory
6.2.1.1 True score and error
6.2. 1.2 Reliability
6.2. 1.3 The application of reliability coefficients
6.2.1.4 Validity
6.2. 1.5 Factor analysis

6.2. 1.6 Explanation of test score

6.2.2 Item response theory

6
6

. 2.3 Generalizability theory

. 2.4 Structural equation modeling

6. 2.5 Hierarchical linear model

Contents

59
60

62
62
64
66
68
69
70
72
73

74

77
80
80
80
81
85
86
86
89
91
94
95
97



LEMERTR

6.3

Psychological test

6.3.1 Intelligence test

6

6.4 Characteristics of psychological test as quantitative research

. 3.2 Personality test

99
100
102
105

Chapter 7. Psychological models and simulation

7.1
7.2
7
7
7
7
7

3
7.4
5

7

Quantitative research methods and modeling
Vision models
.2.1 The receptive field model of visual perception system
. 2.2 Models of color vision
.2.3 Maedels of color constancy
.2.4 Edge detection models for contour perception
.2.5 Models of depth perception
Auditory models
Models of chinese character recognition
Models of long time memory

.5.1 Hierarchical network model and spreading

activation model

7
7
7.6
7.7
7.8
7.9

.5.2 Set theory model and feature comparison model
.5.3 HAM and ELINOR

SOAR

ACT-R

Brief introduction to other cognitive models

Models for nature language processing

7.10 Models of affective computing

7.1

1 Models of artificial life

Chapter 8. Mathematic psychology

8.1
8.2

Brief introduction to mathematic psychology

The stage s of psychology model development

107
109
109
111
115
120
125
127
128
130

131
133
134
136
140
144
147
150
153

157
159



Contents

8.3 Simple classifier 163
8.4 Neural network 171
8.5 Genetic algorithm : 185
8.6 Support vector machine 188
8.7 Ant colony optimization 190
8.8 Fractal-based simulation 192
8.9 Computing with words based on cloud model 193
8. 10 Summary 194
Conclusions 195

Appendix 1. Physiological laws related

to mind 197
Appendix 2. Behavioral laws related

to mind 206
Appendix 3. A computational neuroscience st-

udy of consciousness 211
Appendix 4. Statistics for study of mind 221
References 223



F1E LEREEEHR

X—BELEEHOE (mind) URJLF.OCHEAME/ER (mental interac-
tions), REVHEOHE EBM R,

L1 08

fraR08r OERMBIIEE. X OEAE B T SRR, Bk
XHLEEANE S, RACENERIRT, HABATENE LMK,
CXELEWNEFESMOEES, W, MK, ¥, 8, B8,
&, B&. BE M BEFUERRESTROEUS, AHiTw
RS HOHE,

L1L1 —88is
OEEAREZRS, WS, WS, BBy, BERN%,
R LA R EAZ B B B AR A O iR (FEZEL, 2004),
—EMRBRROEE SRR, MEREA LA B EWER, %
BRI AR FARRI ORI, BN L 3 BB RS RRAR UL, My B R AR
BRI, RS0 HME X, WEEREEZERY



DE R EBIIR

i, 5 ERA X,

OEAENAESY, MENERBERBEEKNNE, AATIRS,
MEAME AT RSN ET A, RRERONENEANE L, AALRE
AEEMT, DERABRRBEAM TS ELURGEENER, HF
IR P SNIREE R A OAE B 12 388 B R LI R Eh R
WHFER.

FEINFFE, B, HA, B2, B, B4 BEEEBRTOR
&, BRERENBYERTRERE, MARP ™43 FYHA 5
BHRIR, MEREREYER T RN EYRENIGR, 2122
st A R A G BT RS RN, ISR OBESNE
B, MEEEE X YE0E BTN T A a8 TAEIC1Z (Baddeley,
1986, 1992), HA KEFHENKENDIC, MG BRER, KEHCZ
A4 RS SCAZIE 812 (Tulving, 1983), RO ERTE X —E Xt
FEIgmAET, BERRXMEBHETLT. HE . LK. MRS
FiifE, BERAXARTHRMEENFSRE, BEdBE—FOF
s (2L, 2001),

LEEEBRBREAMBER S, MAEBENE Ry K ERER
UREHRNFENERERHEALEENE L, MREX B
A ER, HHNETHRIGRNENE XAEM E, BREHH,

FHEE5ERMXMOEES, . BERAMNERFYHNESEX
4 Ko MR BT R R, PR MR AR — o A0 B S AT HETE VT A A R RAE
BERAAT AR AN EREE, FRERE—CHHEEZREETENEY
B 72 A B 3 AR

FEREEMAFE, SEMNBERELEAE, BEREE M
SCECRREATAT R, R AR Rk LT E B R OB, &
B ENERERBYSINEEME OB m , SR BiREx
LMEIRTF, MAMERF KSR EOCES RSN T,

FEAREHE, SEMEREREOENR, SHEERAEANLHE



