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1+1=27

e 1+1=2(FELW?
e bULELWEITNIE, BREIELWL?
e WDBHIEULW?2ESWSEEICIELWL?

Example (% B# Nominal Number, [BF# (F#) Ordinal Number)
BLEH BRBBSNIL - W SEE
IEF# K/NBSRDMREIRE - 1 1L, 2 fiL
ZEHEVIEFHMOEE LT, 2HZH “+" OEEHNERSNGL,
Example (BRERDFZKXET )LL)
ZILDA=L1L EKILZE 2Ty & 2L ICRESRL,

BEHRAT 729, EVWSERD. BEBICHZLCETD +" OBz
e g EFRSEL,
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BIZEIBSH Measurement Theory

Outline

© ’2I7EIES® Measurement Theory
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BIZEIBSH Measurement Theory

JIZE Measurement & BR%

—MRICRFIERICE T 2EHIERDEENRREZ 'Z0XX, KT
DEIZTZW,

Example (R Temperature)

BRTRERUSNDDE,. ELWEVWESSOYMEDAD K DELHE LY
SIRE, TNULOEENEBEDRDAIIETYBRZTEREDFS
na.

Example (£¥F0985E)

A [20] (F. VPRRNEEERLGDIEHE LT, "EYEN,) Bz
RIELTLS, HA AEDHELIBED "85t E2<E35,
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UIE U RIEEWVAIERSS (SRR BFCEL S (BFEIC)
FESNBLSCHFHOI 5N D,

Example (BAHZFICE (T DIEIHRE Absolute Temperature)
o MEXLRE(L. BRI DKREAERD X S —EDYIREAHE
USBHICKIRTEDLDICER= NI,
o IERMOAE L &EHIC, EMNBEENSHEIBENE., MIBEOER
DEABEE LIS EITER,
o IRETH. BEDARTE. sIESHSEBENEREND, D
EO. BRICIHUT. B—OYEEDEELHER > TEDARL,

Q. MEULK, HBET DRIERSS (FIER - SRAC K > TREID (T 515,
fth 5T, B - SRRSRERBZANTESNDT —FIC K> TRIE
TINBDEB5, ZORRIFHEVIRREVACUTHERTE DN ?
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BIZEIBSH Measurement Theory

AE LBk - BREDRRE

INTXTOEBOYEFNABEZIRSBITE U TREERSE measurement

theory D' %, [11]

Definition (JAIZE measurement)

AIEE (X, BAENBBERIE LT, Wwdd. BLLEINnZERR
represent 9 B, B UK I[EITNZIRTF preserve T 2EUBEZEIDH TS
Eo

Example (B3R - BREDIRTF)
o FHBIRDRE Va,y € Alz Ty & u(z) > u(y)]
o MK a,b CHUT aocbZ "HED, EVWIEBEETDE,
o BEICDWTIE mass(aob) = mass(a) + mass(b) (BEERED
E8l)
o Q EICDOVT(E?
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FIZMEIRE Representation Problem

ERLOBEVCRERZREI DHEDTD B THDEFED+OEMF
(5 U7t %= A2 axioms EIED) ZFRIBIBEZRIBBEE LS,

ﬂ:'t‘ﬁ?ﬂﬁU'%T/E%%/\EW axiomatization tb\')o

o AIFEESRICH VTR ULWLWSBAEFRIZTEIR representation theorems
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BIZEIBSH Measurement Theory

Definition (FF& SN 22 Admissible Transformation)
HEREOERODFIET, BRVEEDREFMRIEND K SBREH,

Definition (588 Statement DA RIKME Meaningfulness)

BIEREZ S ATESHA statement HANEEREK meaningful TH S & (&,
HOERMERDHBTSINIRBAICKI > TEI LBV ETH D,

ol

Definition (—=& 4= Uniqueness Problem)

RO—MREDFVFESNIEBREREI DI Eo
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Measurement Theory

AROVIRE Scale DIEXR

REOSAT |  HFBENZEHR | 7 |
fext o(z) ==z (RS
absolute 1B%F identity 22
S d(x) = ar,a >0 B8, 56,
ratio B similarity i X RE
B d(x)=ax+ p,a>0 BEEENA cardinal utility,
interval WEDT7 T« Y affine B2 &, CERRE
(=12 BB FBEZNA ordinal utility
ordinal monotone increasing
%8 —XF—XF I S (BREIO%BE
nominal one to one

/I\MRFEIE (TITech) RITE ERHF - BT June 30, 2014 9/52



BT Preference &FHUENA Ordinal Utility

Outline

© E!F Preference & FEENA Ordinal Utility
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BT Preference &FHUENA Ordinal Utility

B3{& Relation

Definition (B8{R)
B A, A, EOBMR R &0 RC xI A,

Definition (ZJBRE8{% Binary Relation)

£8 A LOZIERRE R C A2

(z,y) ER DEE, zRy EBFRELL. "2 & y (& R THRDIFSN
TW3,) &FD,
" IBRERDMEKIR representation:

o ZRT¥BLEDI ST

o B[ > 7 directed graph DEEHEITS! adjacency matrix
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BT Preference &FHUENA Ordinal Utility

R 3R89 ZIBRSROME [7]

[R5 reflexive iff Va € A, aRa

FERET irreflexive iff Ya € A, =(aRa)

XJFR symmetric iff Va,b € A,aRb = bRa

FEXIFR asymmetric iff Va,b € A, =(aRb A bRa)

[RFSFR antisymmetric iff Ya,b € A, (aRb AbRa) = a =b
H#EFZ transitive iff Va,b,c € A, (aRb A bRc) = aRc

Sefis (G&#E) complete (connected) iff Va,b € A,aRbV bRa
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BT Preference &FHUENA Ordinal Utility

—IERARDEHI

AZANDESELK D,
eac AN be ADITEE TFER, EVWSOD(E, A EDZIERR,
FE,) (IR ZE/ZIB, eg FBW
o A FOZIERHRTH D "TR&E) BRIE. WIMREEELZT (EWS
BDICHERUEER) M. HBRBIIB LI,

Q. —R—ZHNP—REZEHNZERELVLTRRL T BEZRANTHK

2!
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BT Preference &FHUENA Ordinal Utility

—IRERDES - EIERSR

Definition ([EMBRESf% Equivalence Relation)

& A EDOZIEREFR = H\EERRTH D iff
= HREY. Win, #HEBRZERIEIT,

Example

FSER =" HRIEREFRO—E
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BT Preference &FHUENA Ordinal Utility

—IRERDES - IBFEER

Definition (/B Partial Order)

B A LOZIBERER > HHIBFBERTH B iff
> R, RN, #HEBZEBEI,

Definition (£ll8F (#RFZIERFE) Total Order (Linear Order))
TR ¥IEFERERIER (REIER) WS,

Example (R ODESE R LODIEF)
EHDES R LOBEDIERF > F£IEF

KRR BRENEFRERICEA—DES > ZRLNSDTER.
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BT Preference &FHUENA Ordinal Utility

LIEREDH] - /¢ L— NIERE

HIBRAFL(CHTBINT MLES

T = (‘Ti)ieN = (:cl,... ,xn) cX = XieNXi

Definition (/XL — & JIEF Pareto Order)
RN _FOZIERAR > HNIL— NBEFTH S iff Vo, y € RY

x>y Vie N,z >y

BR(C. RY LOIEFEFRE U TUTDESZAWS !
er>ysr>yYNT £y
er>ysVie N,z >y

Q. /X\L—KERF > B HIBFEFRTH D I EZHE L,
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BT Preference &FHUENA Ordinal Utility

J\L— +ZhER M Pareto Efficiency

FIEFRERCENTIE BRTHFELBRVNEDZL, KD DIC,
BATTICDOVWTEZ D Z EMMEFR T EDELN,
INL— KBFDOBAITIE/ L — 2R THD E WD,
Definition (/\L — k%hER)

reSCRY M

(55 weakly) /\L— RZZEEY iff -Fy € S,y > =

58 strongly /\L— RZHEEEY iff -Fy € S,y > =
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BT Preference &FHUENA Ordinal Utility

S IREYZEYLF Rational Preference

Ta A0 BLEICEFR UL &WS ZBIFBIGR preference relation % a 77 b
TKRY,

BIFEARDS (BFFFEET) S0 rational THDEE. FBlEF weak
order DRBZTHZT

Definition (55Il8f% Weak Order)
" IEREMR - on A D'BIEFETH B iff - DTl HBRERBLIT,

ESDEWVCER!
*IBF >
BIEF =
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BT Preference &FHUENA Ordinal Utility

HPIEEE L TOEIRM%

o WFHDLE stable THD

o WFHDNEBESM internal consistency Ziim/cd (BHNDERH
BENTHD)

o FHIEBAEEMADEMN (HEEE. M. X BEDNED
Blc—MRICEHHISNZW)

o BIBM £ MMt (BRARTEHBHLIHEETHNIL, BRICHEITD)
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BT Preference &FHUENA Ordinal Utility

SSIR7BIRD A D7 %

Definition (SSIBFFRIRDAND 73 R)

SRR ) Strict component a = b << a5 bA (b7 a)
AR Indifference component z ~y & a5 bAbZ a

= HEEBNES(E
@ -U~=mA=N~=10
o - ([FIERGIBY. FEXIFREY THERSRY
o ~ (FENERIHHR
o Vx,y,z€ X[z -yn~z= x> 2
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BT Preference &FHUENA Ordinal Utility

EEFHNSEEEBIEIRVSESICEZSNDIRE :

o THZHEMBFHBNAE - eg. EEINRFTVIN—DVDEFEIC
KD, FYUIN=2 LITOZBRRE S UDLBRINRE

° %;6%65‘/:\:‘/7“75‘\% -eg. J\L—h#RBCH allocation D

Eaaliil

TI—T DAL (e.g. EAIRE corporate actor)

X TERWEE DM GE RESEMED—E) [12]

TL—IV IR framing effect [17]

ATEMBRBECLIDEIEIDIFHDEL (g PE

addiction) [2]
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BT Preference &FHUENA Ordinal Utility

EABOGEM - EERRIRE (C X DHRIEF

Q. ZHUR majority voting (FEBHNBEDERREFEN ?
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BT Preference &FHUENA Ordinal Utility

EABOGEM - EERRIRE (C X DHRIEF

Q. ZHUR majority voting (FEEBNLBEARBREFEN ?

Example (Y RILED/NS kw D R Condorcet's Paradox)

SADEEE {1,2,3} KZENZNLTTREINDZF =, (i =1,2,3)
Z A={a,bc} EICKHDET D,

@a-1b-1¢
@bscsa
@ c-3a>3b
ZBECRICK > TRED "ER098YIF social preference; Z= - EHL< &
a>-bDDb-chDc>a

K2 T. z [FEBRER/ICIIRL,
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BT Preference &FHUENA Ordinal Utility

H=BEIRIBI R E 77O—Arrow OER

Condorcet M/\S Ry O 2%Z—MRIEL LT, Arrow (& (18 TBEAREIR
&K0D) T&8EBM, /\L— ;EERHDDEREMN democratic BRIREHIE (X
FELRW (E—D/L — MR EIBIVIREZRIE (SIREH]
dictatorship TH D)) CEZHALEE, (/—RNILBREZEZERHOD
—ZR)

FEKHDAE. LUTDOF—D—KRZFHADDICEBHDTHARTHSELS |

o HtRBNEIRIEFH social choice theory
o HREHRIH social welfare function
o 7O—DFEIE Arrow's theorem[1]
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BT Preference &FHUENA Ordinal Utility

FENA Ordinal Utility & 3R3R Representation

Definition (k33 Representation)
BN u: A — R DNEFEMR Z on A ZFRIRI D iff o,y € A

2y e u(z) > u(y)

A={z,y,2} ETDo 2=y =2 1BS(E. A v AR %Z
u(z) = 3,u(y) = 2,u(z) =1 EEDNIER, v [F. = ZKRIRT D,
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BT Preference &FHUENA Ordinal Utility

FEBNRE & SRR

—DODREFER £ ZRBI DFEAE. —BHICEEXRSEL,

Proposition

SHFRRE w HHEWFRIR — Z2RIRT D =
Vo : R — R BB monotone increasing B, o ou (& - ZRIRT Do

Example (5EDBIDHEE)
o(a) =a®> EEDDE. goulz)=9,00u(y) =4,00u(z) =1 ERD,
S, - ZRIBLTWS,

ZDZEDSEDDBEIIC. u FIEFBEROSDIERERSE. EE
HRRESFBIRZHFLLN, e, WALBEHEIR.
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BT Preference &FHUENA Ordinal Utility

RIZOJREE

Theorem (FRIZOJRETH)
BIFERDEIENTH D EEDH. FERABH TRIRUETH D,

Proposition

BIRERES X NARLBSE. IRNTOESEBNASEITFREHRIEFERIA
B#(C K> TRRUBETH Do

Q. INZARLTHLS |
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BT Preference &FHUENA Ordinal Utility

EIRERZEAER DIHE DRITOTEEE

ERRERRZEE L TE. £2TOERBNEFBFRNFHEMAICE S
THRIRAAEE LS DIFTERRL,
Definition (X&f5t4 Continuity)

X EDOZIEEAR R HYEHE TH B iff upper contour set {x € X|zRy} &
lower contour set {z € X|yRx} HNEHICEAEETHD

Proposition

INTDER CEEOVRRFBEIRIE. Ei AR CRIRIETH
Do

Example (F¥Z2ERF)

0,1] x [0,1] LOFERIEF TRSNDBIFBEFRERBE T I2FEH
BEEUSTEE LR,
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HATFANFRERSA Expected Utility Theory

Outline

© HBfFANAIESE Expected Utility Theory
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HATFANFRERSA Expected Utility Theory

BRAREMTOTORY AT (A,Q,p,u) NEZENTZEE., FIRE
c A OFHIBISEARFIB

S

IR OFH@EIC(E, v [CFUTHERICELZIEHADETRLEEWVWSEE
ZHELUTWD, &2 T, BRREMFICEWVWTIE v DRDAELT
(X, BESHATEATDS

EHAZ "EmeIC) THD [18]

Q. BRREN T CHAFMAOBHEINMEZ D X S BEH A OKIE
CREDKXSBUEBNHDH ?
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HATFANFRERSA Expected Utility Theory

< U Lottery

Definition (BBR< U Finite Lottery)
BIRDFER consequence DES E C TEHESND K UDZERI(F.

P=AC)={p:C > R|(Vee C,p(c) =0) A _p(c)
ceC

IRNE, C LIRS probability distribution DES,
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HARES @ Expected Utility Theory

vNM WA DIRXERVIRE S 7 (Elicitation)

@ BROSBEROBLFXLWVLED oy ERDERULBVED i
(Cmax = cmin) 1T BHICHBEEBIDLTS
u(cmax) ‘= Umax;, U(Cmin) ‘= Umin (umax > umin)l

@ ccC & chax, Cmin DHZRELLC U, TRDS5
QCmax + (1 — @)cemin € P(a €10,1]) Z o ZEH LA SHE U,

¢~ QeCmax + (1 — @) Cmin

mled a. 2R3

u(c) 1= Qcmax + (1 — @¢)Umin

Lemax & Cmin DN WO(TIFFEAEL linear algebra ([CH(FDEIE base DK SRERE
ZRIT, BL. BROESOFHHA 2 KEULHGI 725, BEIAE vNM 21
DRDAICERIFTERL,
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HATFANFRERSA Expected Utility Theory

vNM ZhRE D8

Elicitation (K> TED SN HEEE U TEHERZRD (REE
S internal consistency ZiG729) 7e®I(TIE. FBIFICHEEENEB D
KD HBVERELRE,

Definition (VNM ZWFADZAIE Axioms)
BIRE<UZE[ P LOFEF = [CDVWT, LTO=ZDDREBZRET

%
BIBM Rationality
JRIZME Independence Vp,q,r € P,Vu € (0,1)

p=q=pp+ (L—p)r=pg+ (1 —pr
BB Continuity Vp,q,7 € P,3a, 8 € (0,1)

p=q-r=ap+(1—a)r=q>=pBp+(1—-0)r
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HATFANFRERSA Expected Utility Theory

HAfF A E R [18]

Theorem (HAfFXDAITEIE Expected Utility Theorem)

AR UOZM P — A(C) LOIEER - A WM SO ARES
¥
o BB u: Q> RDFEELULT, Vp,ge P

p-gq& > ple)u(c) > qlc)u(c)
ceC ceC

ULHVE. OB v (F. IEDT T« VZHR positive affine
transformation ZBFRUVNT—& unique TH D,

COEBICEFZ—RIEE. < UZEELOIERZREFY DREDERD
ADNCOBRHERDAENS ZEZETFRI DHDTIERL,
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HATFANFRERSA Expected Utility Theory

vNM IR EFHD MEE

o AEIBBORMBRETHANFZEL D, WNM $HADREE LTDE
R(EWTFHD TEERE) ZHAETDENTERSINIEDIFTE
A ALR

o IFHDERE ) ZEENCAET DRE (SNZMBEERE value
function EWD3) ZERT DR  AEDLAZRBLICHND
FET D, [3]

o Keller[6] (& vNM ZhFARS%I & BBRIMA —B LB\ C & ZFEDD

<o

EROREEBR

HIERIED &K S [CERNICEENRFHADIRS ZZTDXIRIRLIEHE
ROFHBEDRD A ZT DE. —MRICIE < UCDFHiEC DWW TIIERRFRD
REVWSEHBEZERIT S ENTERLRD I LEITER.

FERELBNE VS DIF TR,
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HAfSRFRIRSA Expected Utility Theory

TEEIENA [13]

o VNM HAfFIATlE. HEREAS5 LT D, EXRHABNIC(EEERN
[CEEXD E T BIUIHZE FEESR subjective probability &LV,

o FHEREEHNAZRAEICRODROAZHHM T DIERZE
EROVHATFRFBIEEE subjective expected utility (SEU) theory &LV,
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HE Money DA

Outline

Q 5 Money DFNA
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HE Money DA

A & BRREEFDERKE

BFEREVLD & BARABRZLECEVWTEXBRREIEREZERT DIES
S BBREMICYT —LABRICHTD2MAEE. HKEXTHLRBRE
EARDEEIY subjective 5o

A & EAM

BlCEL>TOARMBEINRDDHD TF R | BHRD B 5HHIE
/=l

HOPIEC(EF. BEDLSE. LWHCHESENICHEZEDHZ X SBE
BAENTNEIDSE. [ZEDIFEXD I 25 UIERIENZDXKXEIC
ED>TOMAELBRDREIFTEL
Q. FERE

ERHRSLEE GDP (Gross Domestic Products) BNEDEN S DIEFEE U
THEULWLWHAESHEZTHEKD !
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HE Money DA

(B4 O [7]

TEBVIRH - BROESZRVIEF TIRFM I SNIERES Z &
9D, TNZAWT, AHEBK u: Z - R OEEZZERI Do
KEEBENMRVTRUVATRVRD (. SHEOVREMNKE WA ZLF
BIEBS5, DI EZRRUIEDHRDERE,

HEM - € Z ZHER 1 TROMBLUZ 6, £EL (BEERETES
IBTILIEE),

Proposition

u (FIREBIEN0RIEL strictly increasing function T&H Do
&SV, €Zz>72 &6, =6,
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HE Money DA

URDREE

APRRICE>TELBEDE LNBLDIIRDME,
HAFHB DM c(p) = ., p(2)z ETDE,

Definition ('J XU REE Risk Attitude)
Z LOFEEDLKU plCDWVWT:

U R D [ChEERY risk-averse e 2 p

U RDIE3RH risk-seeking p 2 Oe(p)
U R Y PIIH risk-neutral G ~ p
EWDS,

BEDFEFETILPERTRATE, HFEHFTBREEAKEY R EEE
NTHDEHRT,

Q FrYTILTRE. ARYRIBRNICRZZD. CNRBEDKSIC
FEATEZN?
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HE Money DA

UROREEDMEE

Proposition

s AMOSE S Gl
o URUEEH (BrFE' XD [ChEHY) iffu HMIBIE (IREMBEIH)
o URDEBRE (BF'DRVEKRN) iff u DO (REOREE)
o URDDPIM iffu BT 7 1« VEBE (u(z) =az+1)

BEDBAICKSBRWI RVEEDEEHEIRE UTUTOERENH
Do

Definition ('J 22 [B1E#E Arrow-Pratt Measure of (Absolute) Risk
Aversion)

Az) = —u"(2)/u/(2)
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HE Money DA

U R D LE#EH—E DRI

Proposition
u DYURDBEEN—F THD iff Ja > 0,b
az+b if \(z) =0,
ORI
—ae¥ +b ifAz)=)\>0.

BFICCA>S0DEE, uh 200 THICPEKRTDZEITER,

INGR ERREIR A
CNETOEBZIETR.

BETEZARBLHDNH D,

There are some things money can't buy.

EVWSBRIEDVWTEBL THEL D,
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HE Money DA

U RO OFH

Definition (HE[EHMEZE Certainty Equivalent)
<U p DiEXRIEBDES L (&
C(p) = {z € Z|6. ~ p}

u DMRERBEFNEND & &, HEEBEELISRE—EXD. ThZ
c(p) € C(p) £EX,

Definition (J 22’ =77 /x Risk Premium)

mp(p) == e(p) — c(p)

UROTUIT AR BBREEHDL U p & 6, EXHTS (D
O, DHZEELOICTD) OHICISAEDHDEE,
) 2O LLENRERICHWTIE, URIVTLITAIREEERDS,
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HE Money DA

R— k22 U ABAPT

o MREADINSREHDL UZBAEHLEDRZEICK>T. 2FD<
COUYVTIVHFHED DI ZINZ D ENTED,
o cf) KEIDEB! law of large numbers, POMREREIR central limit
theorem
o U=V - Yy OREDHRNC—HRBARERM
o T - HELET )L Mean-Variance Model = (HIDEIBHFEDEH
ETIF) HEERERE

vNM AR &S - HEIETIL

o VNM A TEREEDMREZEH DT < UDHFHEICEL > T
R DOFHIEEZRIRT SN

o 9 - PHETILICEVWTI(E, HEEREMH FHBBIEDERE L
%, (HARFZIAR & LV S BN DIERN T 120 D ([3720Y)

IR0 - RABNICH U TRRICRERSETS DA B [19),
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FBREYF Revealed Preference

Outline

© TETIELF Revealed Preference
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FBREYF Revealed Preference

BRI RERBE DR 5

Q. EDL ([F7exfe. DEETEESTDLD ) WRFE. BT
(SEDRIATIBE unobservables, &5 UTEENRIARTIRERTTIRIIED K ST
BRI DINEHN?

EVRIAROJREIRN RZR S ETILICH T DRIFEERMIII5
o EMEZR pragmatism (BEEZK instrumentalism)
o 1BRKBYFEERS® constructive empiricism
o BIZHISETESR scientific realism

Example (FESLBYSEHI (1953))
o BERICHIFDEMAERK (M. Friedman[4])
o IDBR(CEH (T B1TENER behaviorism (Skinner[16])
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FBREYF Revealed Preference

BBTOEITIESR Revealed Preference Theory[10, 5, 15]

TEERNIC. BRTBOHZET—FE LT,
o BBREEMR (thE) DBRITHCERRINDIBFZRD
o BRREEMHEIBIVERZITE o> TSN (BRHARKIL
DIERTHDEERTESZD) ZHE
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FBREYF Revealed Preference

e

1ZIRHEE Choice Structure

BTORFIER CRBE SNDERTEIOT —F (X, UTOERBE(IC
KORB=ND,

Definition (FZE#R#EIE Choice Structure)

BIRBEIE. (8,0) TEZBEN :
o B BIRIXES A LDIEENES (=FEES budget set) DIk
o HEHIEOYIBNEINARE LK > TEXDUREBIRBDES %
HNRBLINFELIEBD
o FEWHNEEETZETHERR, (eg HEERER
o C:%—P(A)\ {(Z)} EFEIRBIZX choice correspondence
VBe#:C(B)C

C(B) & (H‘@.Eb}RHib“?ﬁﬁ@%é%’S%%lﬁb) —ARIC (3HEEL
(DEETRHP&%BZ NTES,
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FBREYF Revealed Preference

58 Generating & B2t Rationalizing

FEES B LTHO EBWFENDERKRDESZ
C*(B,n)={reBlVyc B:xxy} £E<,

Proposition (5538 Generating)

GIENEY ~ (LBIRBE (8,07(-, 7)) 28<,

WS, BIRWEE (%,0) ZPA5E LT, VB B,C%(B,) =C(B) &
322 KSR EEBINET %Eﬁﬂj’%gt%Afiﬂﬁ rationalize &L\ D,

/I\MRFEIE (TITech) SRITE ERHFB - BT June 30, 2014 48 / 52



FBREYF Revealed Preference

TB/TOZEYF Revealed Preference & SIBHVEYWF

Definition (Sen D& o (FEEHRABRHINSDIRIZM) )
VA,Be A,BC A, Vx € B,

xz € c(A) =z ec(B)

Definition (Sen D& 3)
VA,B € B,A C B, Va,y € ¢(A),

y €c(B) =z € c(B)

SBIRIEE (8,07(-,7)) (VB e 2 H3DULEDBIRERZST) H Sen
DHEE o, p ZEBITHET =
BIENEY - A (E—) FEL. BIREE (%,C07(,0)) 28<,
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FBTOEYF Revealed Prefer

RESIBIRT — P

o ERIC, ARBD XS MEN D DERREEZHRDERTEN ZH
NNBERIC(E, E?R%EJ:@@"\‘TOD$§%A7'J\‘QUD ERITEID
T—HELTHI>DTWBEFRSRWL, CDHE. EDBERETF
EROERIXEA TSR,

o BRI, COLIBEE, BRTHNEGENERICKDEHEN
([CIRE LU THatheED D,

REIDEDOMD X TIRENE LW EEENCHERTEZHZREE
FE 3 falsificationism[9] &LV,

o MBIBENERICEL D) EVLWSIRERIE. BICHEZSNBRFELA
T—EACAZTRVD, BEORZE DX S ICHEDRGZH
75 D EE A (CEZ(RER working hypothesis &9 %, 5 UIERIZE
DHDA%ZINSH A I paradigm[8] EWLND,
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FBREYF Revealed Preference

INSH A LBEDES|

Example ((ZB/\—T 1—[CHFDFE)H 5 DEIR)
—TIICE->TWBHFIZEFEES B £EF 5. i Shl
o BICFONZEBUU EE > TLWBIHE(F~OZEU
o B [CRON—B UMK > TLWRWEE[EFD > [EEETEER,

Q. i SADBERTEIZEEILE X,
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FBREYF Revealed Preference

INST A LBZEDREH)

Example ((ZB/\—T 1—[CHFDFE)H 5 DEIR)
T—7IEE->TVWBHFAZTFTEES B £T5, i Al

o BICRONZER EE > TL\BIHEF ~OZEN

o B [CAON—B UMD TLRWEEEH o (FEEZES,

Q. i SADOERTEIZEEBLE L.
Example (Ans. —DDORERIZE)

i SAIRET) j E—RBICIB/IN—FT —([CZNLTWB, RF i =h
([CED>TDBREKIL (2,2;) EWDSEDRNTKILTHD, BFHID

“RAE[LICERSND, FON—BULHEO>TLRWNSESE. ~
Oz LEBICED. FONTBULE > TVWSBER. £TEBRI(T]
DI DENT B
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FBREYF Revealed Preference

BATEGFERRNTI L —A

BRARFE/ thingBBIRLTWBDTERL T, Tk event ZRIRLT
W3 [14]o

ESVWSIREBRLULTVWBRDHNEWVWSDIE, —EWICEXRSD0IFT
T, B /wJ'EZEI12FG)m,\f|]7 L—AlCXB,

Example (FaIDEIR)

BT, | SAlCE > TOPEESR.
B = { (1s,2;) | T—F L LOFEEI CARLES }
THD. EDDHENDERNICE TBREV, EVWSEAEEETN,

ESVWSIRMEBIRUTVWDONDEFETERVRDBETOERIFOE X
AIEATERL,

/I\MRFEIE (TITech) SRITE ERHFB - BT June 30, 2014 52 / 52



&) & & & =

Kenneth J. Arrow.

Social choice and individual values.
Yale University Press, 1951

Gary S. Becker and Kevin M. Murphy.

A theory of rational addiction.

Journal of Political Economy, 96(4):675-700, 08 1988.

Peter Farquhar and L. Robin Keller.

Preference intensity measurement.
Annals of Operations Research, 19:205-217, 1989.
10.1007/BF02283521

Milton Friedman.

The Methodology of Positive Economics, pages 3—43.
University of Chicago Press, Chicago, 1953

Hendrik S. Houthakker.

Revealed preference and utility function.
Economica, 17(66):159-174, 1950.

L. Robin Keller.

An empirical investigation of relative risk aversion.
IEEE Transactions on Systems, Man, and Cybernetics,
SMC-15:475-482, 1985.

David Kreps.

Notes on the Theory of Choice.

Underground Classics in Economics. Westview Press,
Oxford, 1988.

Thomas Kuhn.

The Structure of Scientific Revolutions.

Chicago University Press, Chicago, 3 edition, 1996.

)\

FZIE (TITec

) & & & @

RITE ERHF - BT

Karl Popper.

The Logic of Scientific Discovery.
Hutchinson, London, 1959
Marcel K. Richter.

Revealed preference theory.
Econometrica, 34(3):635-45, 1966.

Fred S. Roberts.

Measurement theory with applications to decision
making, utility, and the social sciences, volume 7 of
Encyclopedia of Mathematics and its Applications.
Cambridge University Press, New York, 1985

Ariel Rubinstein.

Modeling Bounded Rationality.
MIT Press, Cambridge, 1997.

Leonard J. Savage.

The Foundations of Statistics.
John Wiley & Sons, New York, 1 edition, 1954

Amartya Sen.

Maximization and act of choice.
Econometrica, 65:745-779, 1997

Amartya K Sen.

Choice functions and revealed preference.

Review of Economic Studies, 38(115):307-17, July
1971.

B.F. Skinner.

Science and human behavior.
Free Press, 1953.

June 30, 2014

52 / 52



Amos Tversky and Daniel Kahneman.

The framing of decisions and the psychology of choice.

Science, 211(4481):453-458, 1981.

John von Neumann and Oscar Morgenstern.

Theory of Games and Economic Behavior.

Princeton University Press, Princeton, 1 edition, 1944.

IIVMREBIE (TITech)

[

References

IIMRERIE.

BEIBRIRIST A A& - 5B,

ARL—Y3 VR - U —FHEIEE, 56(10):567-575,
2011.

A EL.

VO DRREIR XS OESR.
PRIE, 1992.

June 30, 2014 52 / 52



	測定理論 Measurement Theory
	選好 Preference と序数効用 Ordinal Utility
	期待効用理論 Expected Utility Theory
	お金 Money の効用
	顕示選好 Revealed Preference

