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The Logic of Planning—
An Interpretation Based on Savage's Utility Theory
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ABSTRACT

The paper presents a normative model of planning behavior based on Savage's
atility theory(1954), Marschak's economic theory of teams(1974), and Hopkins' no-
tion of planning as information gathering and production to reduce uncertainty(1980)
to interpret how planning and plans should occur and be made. The paper first iden-
tifies a simplified planning situation consisting of a planner and an actor with three
worlds: the grand world, a planner's world, and an actor's world, of which the plan-
ner's and the actor's worlds are small worlds. The notion of small worlds was pro-
posed by Savage and provides a useful way of understanding planning behavior. In
the small worlds, the planner and the actor choose among a set of alternatives the
best acts that maximize their expected utilities. Because small worlds can be de-
scribed mathematically, the planning model proposed is constructed using the pre-
cisé, concrete mathematical language.

The normative model proposed depicts how planning behavior should take place.
The descriptive validity of the model begs further relaxations of assumptions and
future empirical studies. The model serves as a starting point from which other re-
search issues could be considered, such as multiple planners and actors and simula-
tions on planning procedures.

-86-




| REER Foto
THERAANYwEL A

»

-—-——\—F]"zj_

W\

BB AMHERER A E - NMEBAER -~ f2FE 80 - B A S - W -
BB IR BTSRRI AT E 2 (0 BEEL,1986) 5 18 W BR AR K S 7R AT I R B S B R
HAY: > ARREERETEESSHENRENRS - B SHT ( Hopkins K Schaecffer °
1985) € LABIRRAY SRR ISR - HUBA R HWH AT R - REZAERME RN RER -
R AEREATMIEAIEI » S#EHETENRTEHEEEN  KBREHHT (1)
HEHAAETTES 5 (2) RBEREREIHE (prescribe) HBINIEH EBWE ¢ (3) WEFT L - B
By gt — AR T LR RS HE RN ENES  2REEWHE (Hopking &
Schaeffer > 1985) - H{HB PR E AME T B RTRETE £ ML (structured ) 175 » g
PRS- RERERBRESTHE R (HIL > Watson K Buede * 1987) - HAA M, A= E
AL G H S MR B ER - BRI AT S S W ES AR S
TREZRENMZERL » UGS 20781 RTE SN R E FHlE - g R Bi
A BER Y AR BERARERRRTT B o EE - R BRI - suns
MBI I B A RS 0 W Arrow(1979) © VonNeumann(1947) 5 Morgenstern(1954) * &
Savage(1954)% < ASLFTIRIRAY A MR BB RDIEM & K (Savage) B ¥, N R BE FCR HE 3 LU 31
AT EREG R S OGRS F AR AR B R T S o R AT HE AR N SR o B S B S 1
FHHEREEMYAEMF - AL EAREM DA REENEARS LR ARR N E Y
RO RIER IR E - HRRBY -

BN i N
(— )RR F& (Savage) iy /vt 5 B HE )

HRA AR S BT B AR AR R M Savage (1954) BB & SR BN il 2 B FL5L0 » T34
B A B B R O TR SR T B S I MR B R T B R Y - R
DERPFERG—LERES > DERE TR, Csmall word) BEE - BBRSE B
(descriptions ) FitMES » SHEMTHES - BIMEMEAFERER (situation) S
PR SIR ﬁﬁ?ﬁf@ﬁ@ﬂ{%ﬁ s MEL - FAEEASR (consequence) © .lﬂ:ﬂ » fRiEEIE S
ToF AR ML B LR » H PR Boh — 8 85 IE R RO RS IR I R RO IR - o O BT AR
AR PHIATREE M (possible state of the world) " - [ CEERNES » SR M2 HEMRATH
RS - CHigEMERECUR R E—ET 8% > THEEANEALE - SETECERALE
MRHFE > BRBRE-EERERE - #STWERTRs > BRFy (—ETRNTE) diy
SETH AR  BRAS) TRE RIS BAK » 779 57T E £ 00 R TRERE ARG C

-87-




hEYTEHE - R4 EIRAVIRR > FEF TREETE - MEwE - ERSECHBRE (mapping) -
BEAE S L (S, C) WIS (pair) 8RS /MBS ) (Shafer,1988) °

RIRERE TR ESR » TMMER ) BREEFEEN —ARIEHR - BVORAREE—M
CRgE L B TR GERBTRNER, BESBREE, R LTRE (R R/
Rt Re — B R R R R AT R RS WIRRAE/ NI b R € 8 4 R A
B HABRRERREY - BEISEEREHNE  ERNNORRATHENEE T - WE
SE—RTE PR - DU BRI R AR -

FES B RIR R - ASUR /N R E R A 8 H R AT T ER R AR EIE AR - ERE IR
EAE— RS A A REE 0 R AT ERENTE - HE - CERNTE
BB B R AET H B o SR E A SRR R IR R BERERINEGRES - RaCib
ATHG - BEHTHOH R RRNE T - MR - A A AR B R T
FHNEFAHTTER - PUBGR B MATBYE AR SEA /M S PRI RIRE -

BRI ERTEHELSHEHCHMMA  WRERELTE—ERHER - REEEEIEE/
HRBSRMHR - WOBHENNMERBRTHEMR - ERWERAGHT ARANMER -
AHERHEEBHRAFLTHEHEBMEOB T EMERY - BREZ - NREM LR
F o EEAEERNMEROTR (—EERRTE) BFE  WREAHANER - fiil - REEH
FREUTBY 3 A T 30 R R 0 BT W 5 A R 0 A R R DR AR B AR R, -

RAEBTEENEIE  AWRE T ERR AN LW RE ST AR
%1 (Hopkins » 1980) » HLHBIHIHNME LR ERE ~HITH T RBH PREN M@
DA - 52 HEEEHFAEN /MR RS - BEESENERERRF
(9 « EHEFWERESE » RN HREN > FHFRTHEONFEGRR - TEHS R
HUHR - SLESEE WAERESTY > UREERHE - HBNIER - FE 08 E AR KRR
B EUEHE - ERBE SR SRR

(DR

A PR A MR BT R T 0UZR4 + IR T SavageB/NHER S - RBHERENE
FEA > A - T E— ERLR SRR > 7RSSR O T R R A
(RPEE - BEAREE) » —HEEANE > S—ERTHE (ERNERTHETRRRA—
A) - RSB R HOMES - 1T BERA AR BT ERREE o A
WA AT Y E RS — R TOAU BB (Theory of Teans) - ILFH#H A M
fy LA » REITR R e 0 LA AR R IR T (Narschalk , 1974) - RIS AR St (R R G
EOAE EENERAERE S NN EEA TR E VNP E T - ERREY - 75
R MBIRE T - BT SIRIE T HER A G  BEEE R e AR A RS
SRR « A RIR B — RS R ATy S T8 2 SRR A TR A

-88-




/MR - FIARRNREA AN EREREEAEINTES » MR R A T R R
FHE - KL o MMERBIEA R ERTTRY -

FERETS S EEENRERENE EEEE  BANERTHENEELNE) (2
RIE) > SEPMAR—EHBOBY - FEERNRRETEE FAME: (—) THEL8
BIEFHENHERHE R (2) HFNTAEERBANTERE - KL TEPEMYREE
TEN  REH LREERES -3 E  S8E RN RS EHEEEE (horizon,
HEFEENHEEM AL  RETANTERN (Wes - Bl RERENETTE
ik FRETARBINEE T B -

FEMBHTZN S — IR - S8 SATEYE 2 BIFE A W b BIER > 5 SIS E AR i ey
$£E5 E-HHREARAPEROTESREMES - B TE -AHRI - HEEnTHE
TSR E ORI ER - @ — T LB 1T (3R LaVal le, 1992) < B—MTH)
RGHIAAE—AEE > EHR TR HAETHHEMA > S—E A - LBSTRHEEEN
KBRS BN » ZRES /M R R ER (RS — R R T SRR » WL E%
R ERAS T TEE R SR o R FAGER » 1T E I R BB BT
JREY © BBE AR NMERBRZ % - FENER PR - TREBE B R 1T B R R
RSB R A » Q0 LA B3 R R A L A e (T R PR IR AT B O AR I - R D DI A S A
BRBE XA RIRANTE RS ERHE > RILANEERRGES RSN s
- BRI A RN R AT TR RE ) HEOMRREETIRE  FBE
EREE SE A (S — AN BE1TE ) MNASCRENE - TEE RN TOTE
W% BEEERE  LEROERFUFUARTYRAPEAGEORR > MEEHNYG
oo RPN TSR TE B IR B SN R SRE e TR
FOSBIER & S RE - ISR R R AERRETD - LREEYR
i BRI B FAREAS SN - EHEHEBRLE  RTANEER ) SEN
BRI -

B EA R > SBR R B A TR > DR EENEIEETE  TTREEEFHE40E
B BT X ENAS - SEGEENEHSONREEERY SR SR EERED
BB RS WRBRERTREFGNRLTE - it - AFEFXEGRES—
RO HRFMRATEE W LRTHEHE (—AYRNTE) DETEHEER - NETD
ERHEEFHENHBINE (BEETHEORARIRA) & TEETNAMRALKS
HEHDBREE - THEMRGHBH AR (infornation) B/ F Bk EL » TiRRIH
FEZRTRENEFREHE - WRE—H1TY - HEIBOREBHEHES » TTHERHERD
RITHIRE - T—HRIT LRSS AARE - FRATREENEY - |

-89-




AR

KA T8
CEEER)
HEIH $
HIEET S I TE)
AIE S —RETTED
v,
BEETTE
poy . ‘ Té\“ '
e information flow
~———3% procedure l yi=a
— equence that >
ggralrslges [Ehz * HEEE
grand world

| HIENEEAER |

B 40 A 88 AR 2 A AR A |

-90-




Z-HRATAHGERFE

7R B AT AT M A DA R B R B B AR R - SR BT B E I R RITEI
S~ DR EORE - BRI SULERIURY - BUREH SR RS SO PR S R T
FoRIRTE(E B OTHEaY3fT - MR DURHI B R A AR -

(=D i SR ER T B 5 it 57

ERA-EAHEER TOREER  RAENAEERATHE A PHHSR (state of
the wor ld)EREHIA » BT — 1 OB SERIVHIAE - R — (Bt R b IR AR o R
HEE  MEREEWGMEHSETHRELANE R  AEEUAVsERER DU ER
(Arrow,1970) - AR MBI R AR, Al— R BB 77 02 DUR B R A S B &
WEF R EEA R, DULBATRIAVIFH - A305 B AREE IHHL T o9y Mg -

LK R

AR R BN SRR R ] AR AR B R EUD - At BT R
i P B R AR PR — AL B © R GERIHR - RN ARGy - A - KR SRR
BETRETRR : Sy= (51,825 » HFRFARR(DSHEBIALR QS %8
TR R EES0R] GRTRSREH, BIGER, AR SN )  EES0
1) - ARSI RB RN - 75K 1 R TR R A S TS ENE N R R - T
Ozt Ly s > ATt At A AT a0, 17 Ml R 9 27 4 e 1y g B S S 38 - 4 g
Segw =y 1, 1m) EREFE—-HOHBT > TSN ORFRRNE SR
i » B Sge BB AR hi—EHH (state) » MULEA2" BHHRFRA TR - B2
BAHFIBRES » WS = {Spws Sows - Shp}  » WBBAMRLSY, 1+ FHE—HRES
RS g+ WA BE - ‘

2. FUBIE BT BN i O IRBL

BEERATHH AR R EER - RN LB HTREBB M RRITEE W R -
BIA - AR R IRAAE IR B R  RAE R Sy, So, S14, S15,820, 821 ZAMH
BB B L A S M AR KBRS 1 SR 26 48 10, 174 1 1y e o . P
st g sh={1,0,0,0,0,0 ) HIRMRARIE HROTE b — RS 0 WAL RIE R
WRRAE2C B BERTEENEROENZRMESR - RERHFS2, 52, 527,52 UM
B FHLRGL T B RSS20 8 - LRI AT+ B T BT TR e PR

01-




B8 BA MR HBATTHES » 10 HREHE R TE R R PR RN R — S RAREN - 7
EMAFITG > EESy BARRES - U EEEE S R R -

HIF R BT 5% BHR BRI R R B RS SIS 7R A R A S S R R
HepER Y TRKL TN - pERY  FE#EREHaERE > HRIBREN — afgn
B BpSna<n, pRabF—EHS - MHEEE IR E R 2P B RTL - 8RR
EH2EGHA AR - RS, Sa AN BAMEHRARTH BRI ERNNES
BISp = {83,85, -85 },8a = {sl,5%, .-, s2'} - sepst, sk s BIR MO0, | RO pRERa
s o gimsy = (ay, 00, 0p) ~sh=a, Ly, 0w), BIFTREEHREG
By R BB TSI M SR I R - 5L B TR MR 1 (1)
Sp LHMERI LEF - RE L - HS) RS4GRSS BRI ; 1o > Tl
WA e EIEHE § (2)5) B RS S EE RN 3 B8R - ISah s, tFE
BEH LMEEEE o R ERS, ME RS TR R IR - SRS, B R IR A
7] - E]H%Sp gSgw:Sa - Sgw °

3 HRIBEITHE 1T

TR (R RN Lavalle,1992) I B EMBEIRE R0 — MR - 7 B SRS
B0 WEE R ) (Savage,1954) - ARBBEMIEH - BRSO AN ISP IR - e
SR SR AT B A A9 RESR (Radner,1979) - Bhd » ST EIFT B 3 16k 31 o 45— 5 80
GEAAIFNER - AR BRI (Savage,1954) « MR 4B » 3 B RZER
TR § TR IR R R LTI RSB R REERY - SRR ST 5 S M 92 0 LR -

AT R R LA BRI S & (Hopkins, 1980) - ARIRIEHERY
¥ RAEEREA R LA ® R R T R TR F e
By R IR -

IR Ay, P& N IR RN T AT TS BN + SIS BB LTIy 7RO,
T
EE—

A} = {ay}, 45 = (a5) PRIBBBE RGO TN - e FARISMER T » Hia e
BEATRIIES » Hrb ey 58 R IR R TE, i=1,2,...,mij=1,2,....k - (iFSHE T P, R il B S
TR T PO 749 20 1700, (AT + )

4 BBt R AT E A AR -

IRIREE KHYER MR A — R R TSR RN S AT E R, BTE A I EE T8
BIRRTEANERRTEH, B ELR BMARBTHENHR - BRETHEN AT
HSWa - RIfTEE R T RRAF

97-




@.1)  SW,=(S.,47) = {(sh,ay)}

R ) SW, BEEE IR - 51 SHRTEHH tAER R, ME AR - 3,8
FENH TR ARSI 4 09178 - TENELER/ M TR - @18 20/ g R AR
% AU — TR > R RS RS T TEE AN TR - HEmE
R mSW), - 8

“2  SW,=(Sp,A4%)+(AS, A4)

TR (4.2)F - SW, BHRBF R S, SESLARR R ABR ) ASRTEHEHR P
WHE  TMREFEE BRI - BAS =5;- 5, Aﬁ%iﬁﬂ%ﬂ@ﬁ%}?ﬁ ; MBI EETE
FEHRTTE  EAREEANETHEPNTHRAERNES EDAA=A?I.——A’,". o G

/ /
Sp+ ASEHRS, » WAL + AATAL, + BIR@. )T R THIRE R

/
4.3y  SW,= (S;,,Aﬂ )
t g
={(sp,a;)}

ﬁEPSff Rl 53 BRI R AR P R Ay, M R R AT 2 S -
(O ENEE - Sk

1R B ,

28 R SR A A/ ME SR AR G R R o B ER MR R
0/ B — TSR TT B o E R R T B SR R B BRI TR - REEARIR -
W (utility) A% 5 (consequence) B B B {E B B (Savage,1954) » SEMU - FERBW B » FUAHERY
RNEBENIWRE » IS (cxpected valuc)l 1 I AH7 U SEH BITEIVMRAT - TR
HEHRTHRIFOERE  BESTESRLFE-FERU (BRYAER) » EHADEREIHLE
F-EEE (EETRERER) - LTSS AEBUERA T (Radner,1979) ¢

-93-




“4 U@ =2Zula(s)]19(s)

R4 REFHRE BT - KehaRiT8,sBHR.a() BB TRIFE £RRER - FHHTH
a RIFRTEIG; - BEREUa:) S Wa)) - EARSTEBUEER EENRIEAS K

SEFTER R A B A (cardinal utility))BREY - ﬁlﬁ%ﬁfﬁﬂmﬁﬁﬁ%ﬁﬁﬂ%ﬁ%&ﬁﬁ - AR BT
BREH » TS T YIRS E B > At B B R B S B LR SKER R R AN S RAT
B - FRENAIMAHIESTE -

HEH A ERE
TERRE i RGBS, BT R - MRARSRC; LHE—MERIHEE Y -
# OB T ® a<ka H B B #F Ua)sUa) - #H

d1lla;) = E{ufa,(s)1}= Zufa()]e(s), i=1,2,3,--k

2 FH I
BT RER AT TR TRINRS - MR 4.0) T4 - ERBE HIHR e BIE

/ ’ /
—E SRR EA], B— AR S #E RN ELS, o ETEE R AEmE TR

!
HEYM - SETAYSEERSIEL+ AA@RISERGTE » $4S, PLE20 fEmig
¥ HBAA, AsHRIRTR IR HAITE RS TOSRIE A FREN - SETHIR S
S by — (AL 4 AR » B

(4.4) ai(sj)y=ci

M AR S EN TR aak x 27" BERE =k+ Ad,p” =p+As) » 13
HE IR b REATRMC, - BRAES, L E— BRI Ep(s) » 84 Cp LT
BRI T ER(C) + BITE— T » K B ST S

@5 Way)=E{ua;(s))}

I

K 2r
(4.6) = & L ulads)le(s) | | | )

@A RIN@4.6) T Bk

-94-




@n  Ua)= 2 Zu(cy)p(s;)

{E@EEE{J%AJﬁ@ﬂE%%‘}@ﬁ%Eﬁ%qﬂﬁ@ﬁ?ﬂﬁﬁ(discount factor)
RBHERAEN > HEE G B - ANER I ES AT - Ry ﬁ%&ﬁ'ﬁba}; HIHH
/
%ﬁﬁﬁﬁv(a; Bk BETEPRAN - FRED

(4.8 IKC;)=Aﬂm{UﬂnL[Kaﬂ;-gt(?g)}

RUBLEIE ST B a), RIF @R A » WU —ERITER - SEESERET0a, - Kt
BUE RS T B MRS L RRRANTE - B BRSSO oA B0
& IERE - ERTENEAERP > AMEHEEENT

EHET

P'={a},a;, --a;, } BAREFUENIHE - SR QWRERAN (BREEFIAL
Bz IRTHE—TE) - TREHETHRITRS) WTBFERNES -

3N ERR IS
AT EBUESR R - MBS EE EEHE R - M B0 P (— B 1T B 52
RETEH > TR UL B SR SRR - [TEE WIS B ME R B Ay 2
TONH B2 BRI RIS - (THIR P B TR SR T - AOBLAT R SRR

’ . .
4.9 SW,= {Sa, (Aﬂ uP“)} = {8;,(@y\Vay)}

EA@F > P* EBSHTGRHENE o RIEETERL, T 6851855 950
BABITE) - 7D MR HOTHT O RREFHENHE NFHEM RS SENN T
SERBNTHREL+ 18 (FRHTHES > SEEMEE N THEN 5855 20
WI—E1TE) > R H e 1 ETE) a5, PHE27 @AELTEE RGN © T MR
RREEE+ 1) <20 WHHEMC, - EHERS, L BRI, AR LI
— R ER(C) - TEH RIS R AU DUN SR B SRR - MR B e B m
(B LIS B AT 8 -




A 4T B 2% B SR 17 B BB & B S22t B b 1T B RS - AEETEM RS (T REE 1 -
TR AT E TR S B B e R R RN - AN SR AT B P R BT B SR ) AT R AT
BhAR I - TEIE S S RIRENE - SH 0 O B AT B /NI AR - TR Hh
HR O WETRETE > SREF RN - HENBIRSRESBH L FWRT MR
(4.3)REA R,

! ' I .
@.10) SW,= (S;,’,A{’,. ) = {(s}f’,ag)}

K104 + SW), BBRBHRENER § S BHME BRI WA - HPruET

: "
TR AYRAYBRS | Aﬁ A B S S RI R A R A 0T B B - SEME RS E R
FIRREI AT - S8 )F# - SREHEIEE R L B HBERSE) -y B -

BH-&H

EEFS L AR RFEEHITRURAERE - R RAT RGN ARHEER
B > WA E RS » BTN AR ENEETR - SRS R R R
FIETHRORT - AWRREENESES  ERNNERD - AHTE - DR BRESASIER
FEEWHERETEEN - AHEUEESE K MR, WS - BY S ARREEE
# > MESRE TN KR EE LRSS SR — AR BRSBTS - UREK
TR E BRI AR » U EMES DB A A - R R R ERRRRITT RIS
IR DURRREEA S TREBNHETR - SR RERF AR -

R M TP S SR R AR (MIDawes » 1988) « AWM ARBIRIE
THEOTRWES  BREREZ2HBAF TR SOAMNTE - KRERORIITRZE%
o WEZ > TESTHERNERSETHE - HBEL MEEEEIEA SRR MR
FREEESHSIR - AT - AR AVZE - AEBBVIRME T AR SENT R R
BB RER - Bt AHABRTS - BRMARE—EISSERE - HTDULRME
BN WHFEHS - HAENREHY B FMETRHERERT O/ - el bt
BB - EN— RS REARTRE - ST ERSHENHEETS -

-96-




Arrow,K.J.(1979),"Exposition of the Theory of Cheice Under Uncertainty " in Decision and
Organization, Eds C.B.,McGuire & R., Radner, Minneapolis, University of Minnesota Press,
ppl9-28.

Dawes, R.M.(1988), Rational Chioce in An Uncertain World, New York, Harcourt Brace

Jovanovich.

Hopkins,L.D.(1980)," The Decision to Plan:Planning Activity as Public Goods" in Urban Infra-
structure,Location,and Housing * Eds W.R.,Lierop & P Nijkamp,Sijthoff and
Noordhoff ,Alphen aan den Rijn, PP.273-296.

Hopkins, L.D. & P.,Schacffer(1985), "The Logic of Planning Behavior,Planning
Papers,No.85-3,Department of Urban and Regional Planning,University of Illinois at Ur-
bana Champaign.

LaValle,l.H.(1992),"Small World and Sure Things:Consequentialism by the Back Door ", in
Utility Theories: Measurement and Applications , Eds W. . Edwards , The Netherlands, Klu-

wer Academic Publisher,Dordrecht, pp.109-136.

Marschak, J.(1974), "Towards An Economic theory of Organization and Information" in Eco-
nomic Information, Decision,and Prediction:Sclected Essays Volume II J.Marschak, D
Reidel,Boston.

Radner, R.(1979), "Normative Theory of Individual Decision:an Intreduction” in Decision and
Organization Eds C.B.,McGuire & R.,Radner, Minneapolis, University of Minnesota
Press ,Minneapolis.ppl-5

Savage,L.(1954),The Foundations of $tatistics, New York, Dover, ppl-104.

Shafer,G.(1988),"Savage Revised", in Decision Making, Eds Bell,D.E.,H. Raiffa,A. Tversky,
New York, Cambridge University Press, pp.193-234,

Watson, 8,R. and D.M., Buede(1987|) Decision Synthesis, New York, Cambridge University

Press.

von Neumann, I. and O. Morgcnstcrh(1974), Theory of Games and Economic Behavior,

Princeton:Princeton University Press.

97-




