2005, Jun, 07 / iz WRC
Planning and the user interface:
the effects of lockout time and error recovery cost
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General Introduction

Planning and operator implementation cost
TIrmr AN =4 — (BET) T TSR b

> planning 7’7 > =27 L acting F1T D RE%
> REEFETOHEER
> HClI (ANMEarbEa—xLOMEER) ICbFCEE

> planning & acting idEd, FRIRFETT 52 L THD,

> FOi, BREMRITIEZER O LRNTERS L BEROWIRERS (@ooET « X
=) IS NTWAZ L LR %, (Zhang & Norman, 1994).

> ZHUC Lo T, MEZEMOBERIL, DHINERLANS Tplanning) & BLFEH R OWEE
RGNS lacting] & ORI TR % Z & & 23R T & 5 (O’'Hara & Payne, 1998).

» Scribner (1984)
> AP AT OOR M EFHTOILODD &
> BEIAOEXLLAFHEEZERNTOILED D,
> R IR I OB AT 572010, KV EDLREREA NI T U—21T 9,

» O’Hara and Payne (1998)

S MERRISENCR T 277 v =0 VT HREIT X A7 ORFHBIC L - Tk E 5,

> EORHEMN L0 7T = 7 RRED I & I 5 7201, rational analysis
e o)
A FEEROTZ LT, MBEEMOG &RV TIRE T 21780 THh D

S

rational analysis fiELFHIO FHIICE > T, bo L TOT T 24T 5720
ICHER L= a R L HRETOEEL T T L CBIT AR SR (kBT 51k
ROMER) EDNRT U AERNIRL D ETIC, T =2 7 iEkE <, (Simon, 1978;
Anderson, 1995).

» O’Hara and Payne 7> [R5 T~ implementation cost % £ %% %
> FEOEEFOMREBFEMRRIIEITT 520D X M E2RT



® the amount of time I DR
® physical effort #FRIES )
® mental effort DFEERYEE T,

BREIZH 21, a2 MRRRIZ T oA %%E 2 T,

® -5 DEEILTT Y B NI MIETHETI0HENES,

® il —oODT T URERTHTEDICE NEY NG, T Bl OA—
JZETHETICT HBEPEDTED (DEV T B1 T, I—/IETD
FTCOHBNRELZ LI/ D)

® IR INIZT T B D RE DBET-DZ{T 2 A | implementation

cost 23 1 DA 1 B0 ERIFEHZ, 1 BEHINTE 5,

® JoTSHEETLTILLIBEHNTLIZLONRNT UV AZINRNND,
7T Bl I AND,

® TCIZAERRINTT T ST D REEOBET- O T2 A | implementation
cost 28 10 DL A . 1 O L FRIFEZ, 10 BEEINTE 5, L-oTH5R
EWROLRNO, 102 bHiNTE 52T, 20L&, FilclEgksie
7T EZTAND,

® METITBIT (T2 A b implementation cost DI Z L iz o T, 7T
VENTAS:

0 JoT WL T r= I RNa—VIET DHE THEZ acting &b ¢
x5

F 7=, Anderson(1993)? goodness distribution (2L > T, HEIOZZ7 DL E

7eE R, TOT T U2 ILICKETHIENETETHLL 25

® TIMDH (FE{L77 v 2EKRTH-0I0) &FE/ LETHEDIZ, L%
VNV IERERIRE & 220 D

o [FIUMBEOMYIETZ LT, IDIWERWIDT T U E2AERTEDLNE I DIC
DT,

FELTOLIVBEBWT T U 2ARTETH, FFIERZIT2 A K implementation
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Experiment 1
B Introduction

> a—W—a X —T 2 — AR EE R E N
> =T —[iE] O3 A FEEETLI L
< Ko7 —EERICET 2098IL, = —F —81Fffi 0 OFE7 “undo” #
REEWIZY AT 20 L0 BRVREBICERA D EIGHEZ HET 5 Z £1254EH (eq.
Yang, 1988).
< 2 Z Tl rational analysis O TR0 &, =T —EIEICEST 52X M, M
AR A N T 7 O — TR B L KT THE I 0

» O’Hara and Payne (1988)
< EZEM ORI E ORRICEAD L a R e T —RmIEIZEADD 2 A k& DOREFEIC
XBIF 2% 2 &M
® o FEBRTH DI eight-puzzle (AKXLDFHEER 2 2R) ORMBEZEMIC
blind-alleys 7372\ T (D F 0 HERKIT A TELE LW I ITZ IRV IRIEIXFEL
FHAND), KBILEL D & LTH KRN,
o (MEZEMomImE OHEBRIZEDL L a A Mt L), =7 —[EIEIZED 5l
HOa X MRS 572012, FBEZERIC blind-alleys D e slide-jump
puzzle % H
< The cost-benefit framework 13 “He5RE 7% & 2 F2E D mental effort |ZFRk DL
TEELZFHNTEDZ L L VWIHIBTENRFREZ I cCE 52 & “LIRET D
® L/ LATOERT, high-cost £ & low-cost 5 & DFERNIEHE PR E I
BRI T, FHEERFPRTEND Z L2 TIEdH Y £H8A
® ZTHNIIXILT, ZOHe—DEWNTT —FEDAR NTHD L X, HWhE L
BEE L OMAEEMZ LIBD =%, ZOEWIXEHEICEZEL 52 $H A,
® T, MBEMIEIXFRDOaZ N EFIFIZONTE LTV E W I &
ERGET D702, X0 EEO LT T —RIE O#: 2 Kk

B ERRIE
> WeRE

< 30 454 (psychology department of the Uni. of Wales, College Cardiff.)
<> BHLE LT, 3AFY FEWIIMERE O 58% BT 5

[ ] elo®

Figure 1. The shide-jump puzzle.
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> i : The slide-jump puzzle (Figure 1 &)

< 3O, IKDOIESHEMN A FNZWA T, FRIZIT 1 SDORBETHIT LT
> WIHREE  2To@ITLHIZHY . ETORITEIZHY
> HERE: 2To@%LIlEL, 2 TORELHIIED
> R O RERADONEETICTHEDLE D, BWIMMO 1 EROEZ T, &
HONEE TIZBENT S, ALALEZLE~, EAEELA~SLOBETEEEA
> EREBLE
< Apple Macintosh Il vi & JEBEx—AR— F—>
< FEIX Hypercard /~1 7x—71— R(Version /13— 3 > 2.0) CE/RT 5

ZF : HyperCard & (3 A RX—TFT X% A 2R LIZRYOEHY 7 b =T, 7u /773005

BCHLHY |

HHWVTIUNIX DL H7%Y 7 b= THEREE B WZD, < DT T T

SREN LTS T 27T DI LT, HyperCard 13 570 U HE S 72 BB AL & i
HNTTCY T Ry z2T 22 >TWNFD, Tv7 v ara—FOE/N -7 b2V U0
L, 7F—20flE, SHER7 a7 T AORRFEIZHA I NS,
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<>
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B@h ik

® W EFEOKKIZMA OFENFFINTND

& ANEFEOAKEBHSEZWEX, ZNENOEFESEZHTET T, 20
1 HE=BEITx 5,

W O Tillegal Eik7e ) B i3z ik a4, EiEAThE N GHE, 8V beep

BT®EIND,

Low-costundo 1 ¥ —7 = — AR
° “O» 3’\"—%?‘?‘?‘0
° “07 F—%2 ML T, ~HEFHRREY T&D ; AT N

High-costundo - v 4% —7 = — A}t

® “0” F—mMLCFurFiEERLT,

®  “undolastmove”, Z# A/J LT

® “return” ¥—Z¥d,

o —BREVTIEDIC, ZOFHE LT LRITNERY FHA,

® syntaxerrors X v 7 A - =T — (WX EORAY) BNENE, HEREITE
HEEINT, HNPLAETO command 2~ K& AN LES 20770 £4
Ao

> EBRTHA v

<>

<>
<>
<>

2 ENEAF

@ RALALH—Tz—ADMNNTL D, MBEMIITEOENE LT 5,
WeBRE R - (% —7 =—Z (high-cost & & low-cost 1)

AW 34T (1—10[\)

TERAES

® the number of moves to solution f#IZE)E £ THEI & DK

® total time to solution fif(ZE3ZE F TH» 73 %’)H%EF'a‘ﬁ



® the inter-moves latencies i A {EH 3 2 8 = O EEFERF] (as a measure of
cognitive effort FEEIEZEDH 5 REE & 9 5) (cf. Ericsson, 1947a-c; Robertson
& Black, 1986)

> FEBRTFHeE

& WEBRE T slide-jump puzzle @ HEDIRAE, Hil%), BEIGEE S ST,

< [A CREREME 2 HAES 2 & S & R IS HUR,

S AR U REZ ) vy 7 TR, 2 B a— 2T R ITE R T D,
PR 1T HRD B,

> BRBRE T 10 RATORIEZ L

> BITOKDVIZ, “getnexttask” 7 VU v 745 L YEBREIIRICEATICHED

60
B ERGR (Table 1 /)

> BTOT —ZIExZE e log transformed,
> AT ANOVA %175 7= (cf. Ericsson, 1974)
< Number of moves to solution :
® Interface : F(1, 18)=6.50, p<0.05, MSe=0.348
® Trial : F(9, 162)=36.52, p<0.01, MSe=0.036
® Interaction : F(9, 162)=3.00, p<0.01, MSe=0.036
Total time to solution
® Trial : F(9, 162)=52.05, p<0.01, MSe=0.041
Inter-move latencies
® Interface : F(1, 18)=5.10, p<0.05, MSe=0.105
® Trial : F(9, 162)=6.89, p<0.01, MSe=0.015
® Interaction : F(9, 162)=9.51, p<0.01, MSe=0.015

<>

<>

> EEERAT O R 2R D G O S AT
< the number of moves and the total time to solution
® significant linear and quadratic curve components in both the high and low
cost conditions (p<0.01).
< the inter-move latency data
® only the curve in the high cost undo condition contained significant linear and
quadratic components (p<0.01)



TagLe 1

Experiment 1: a table showing the effects of high and low undo operator implementation
costs on: {a) the mean number of moves: (b) the mean total time fo solution; (c) the mean

inter-move latencies

MNumber of moves Total time Inter-move latencies
(s) is)
Trial High Low P High Low P High Low P
cost cost cost cost cost cost
1 72 196 < (L 605 679 ns 10.2 4.0 < 01
2 42 172 < (L 463 335 ns T8 34 < 1
3 29 65 < 005 213 20 ns 58 15 < 05
4 2 44 ns 150 119 ns 4.5 36 ns
5 19 i3 ns 110 T8 ns 19 39 ns
[ 19 3 ns 106 79 ns 18 4.1 ns
T 17 25 ns a8 64 ns 16 4.1 ns
b 17 47 ns 140 74 ns 4.1 4.1 ns
9 20 27 ns BE a5 ns 42 39 ns
10 16 34 ns o7 it ns 4.0 4.2 ns

B Discussion

> 313 cost-benefit model O & —F+ %

<>

<>

A > —7 =—Z) high-cost S&fEDR, fRICEIET 2 F THIX 0K (DL
HIERYIT) 1T L0 EN

low-cost §f4: & [T, high-cost & T, SIEHNWT T F = 7% ThHA
Z MIRWH TEREMF TCOWHAREDO X FNEIVEWEETHD

® ZTiUL, BE OBINELIZE L high-cost implementation DT 5,

EE I T, HBREIIELSEHNTT I =0 7B THIENLTHIEE, 4
FEOMEZEMORGO (BEMEROYENY) B3l vbnkEd, b
RICERET A ETIVEVEIZOE T E WV RENE LT,

high-cost 4 & low-cost £t & DFRIZEIET 5 £ TH & OO ZERNLHRAM7Z 1T
TROLNEHEAITZL S, BOFHE AT HOLrH Y FHADT

A AT TR L7z L DI, #HBREIZFERORILT, —2n2D/ 2% L HITF
HTE 00, BEORIT TREOME L IHED Z LI 5,



Experiment 2

Introduction

>
>
>

ZF{T=2 A b (implementation cost) (ZHRGE : FERIZEE D 25 BRE

ny 77y k4425 (lockout time)

Lockout % (Corley, 1976) :

S VATLADT 4 — KRy 7 LV RAT AORD AT T & T RER O MR
> (=P —OANTHRERE LT TR 7 4 — RNy 7 OIS IEED)

VAT ARISRRE Ry 7T N A LD
ARG FOIRIRLE R, RT e AT % 5

>

FATHFZETIR, — BT 2mmbdb D F¥A
< Grossberg et al. (1976) ; Bergman et al. (1981) ; Boehm et al. (1971)
® I UCBMERFH AN LV BB Lz, HERBEEMRIIEL
o FRHEfRIEHOT T, Kb ibh-fis, LvdbhnzT—
< Shneiderman (1979)
& —HF—NRARLVAT ARISRFRICEVENA N T T U—EBINT 5
® NRTp—< U RIIFHIEDY EFHA
< Miller (1968) ; Martin and Corl (1986)
® LY AT AREREINS AT . N7 p—~ U RAADOREE 52D

—HT DiEFR e LORK
> S < E2p DA & e R A E & {1 5 (Teal and Rudnicky, 1962)

The cost-benefit &5 /L% fifi 5
> BRI Tp—~ 2 ETFRTES
> BRI OREIZHESS

B

< Eight-puzzle ® = —H%—A1 % —7 = — X |Z¥T 5 lockout time % #: %

> ARL—H—Ff72 A I (operator implementation cost) (23115, KO EE
A ERET 5

S HRY. RNT < AERAET D

The eight-puzzle

> 8K ‘tiles' (FANWEH) . HHOEF SO

< 3x3~vhUwIZ A, BAO—DONRLENTND

< HIEIRRE : Figure 2 &

The cost-benefit &7 /L2 %-3< planning & action [ZB4 5 Gt

> ENENDOFRNVL—F =TT LR, KOVR\Way 77Uk ZA 564005
® L0 TTr=vIHELD
® L VERICRIET B SRICEL



>  HifEL LT, lockouttime N7 T o= 7 LATENOMXRIZR 2 A M2 EZ D
> TTDHHA L. A MNIEST
S TSI =TDEA L A NHET D (lockout time DEITC, planning 3% 7>
O, BIRPREARF IR L).
> EBePLEry T U b A LBPEREDOR NT T U E RIE TG ROG
(ZfetE L
> X oT. ZoDIF = lockout time ZfEH T, g2

B ERRITA

> PRE
< 20 4574 (school of psychology of the Uni. of Wales, College Cardiff.)
< BHLE LT, 6y Rl TRER A OS5 E BT 5
> PR : eight-puzzle
< WIMLIREE - Figure 3 1
< HARRAE © Figure 2 218

FiGure 3. The start configuration wsed for the eight-purzle in expenment 2.

> EEREEE

< Experiment1 & [F U CT9 23,

> VAT AR E =P —DROEE L ORI TO lockout K[ & £ 1S
® high-cost /4T3 7 7 ; low-cost 54 TIx#9 3.3 B

Z @ puzzle 121, undo EED LT L

<>



> EBRTHA v

<>
<>

2 S| e R e

WEREM A —T = — R
o 1 HHOEXIZIIEHED Y 1 — Ry 7 2FBOHEHZ N HITIL,

® high-cost #f : 450 ticks (7 #)) #%. OB ZHE LR (B—7%F)
® low-cost #f : 200 ticks (3.3 ) %, WoOE X2 5fr (B—7%)
BEREN - 34T (1—10 [\])

TR ALK

® the number of moves to solution fifIZE|ZE £ THY X D%

® total time to solution g2 2= F ThH )5 K]

> EBRTHE

< Experiment1 &£ [FC
> BPEERFE X CHIRRRE S . 10 AT 21T D

TaBLE 2

Experiment 2: a table showing the effects of different lockouot times (7 s vs. 3.3 s3) on: fa) the
mean number of moves fo solution: (B) the mean total time to solution
MNumber of moves Total time (s)

Trial Ts 13s P Ts 13s P
1 13 100 < 005 755 591 ns
2 49 o8 < 005 530 491 ns
3 49 53 < 005 457 241 ns
4 40 a7 < 005 351 285 ns
5 X7 53 < 005 351 285 ns
(3] 29 40 < 005 255 175 ns
T 20 48 < 005 173 218 ns
b X7 47 < (05 245 23 ns
9 23 a7 < 005 199 261 ns

10 26 &l < (05 218 259 ns

B ERGER (Table 2 2)

> ATOT — X ITRHZEH log transformed,
> st ANOVA %475 72 (cf. Ericsson, 1974)

< Number of moves to solution :
® Interface : F(1, 18)=7.66, p<0.05, MSe=0.347

® Trial : F(9, 162)=8.46, p<0.01, MSe=0.046
< Total time to solution

® Trial : F(9, 162)=11.57, p<0.01, MSe=0.052



B Discussion

»

Z Z T, inter-move latency 15 = & ik EH A,

> RS, IR S ZEERSNMEIX LT GA. Eo bAARYOFEKIIME TE E
FAND,
®  [HAIN U 7-ERANEE) CHEIX L7 2
® [lockout time THEIX L7=KF[E]) 2

ERERICL - T

> BEMRRE A T 7 2 —1R 1 lockout time D25 Z L NEE A 5. % 77,

<% The cost-benefit =7 /L DTl & —F7T 5
® LY E lockout time 23 X 0 B VEICE]ET B XA |TE L

> FRICEIET D8R AMEMIRIR RIS A RIEZER OFRR T A EE L Bed
% o T, XY EW lockout time DA T, #ERE O EAIMEZERIZH T 5
BEEAT 20T
o L /AAVIMEMBEIRNR G OHZE, I acting
® LI VZUVLWNIELHEMRLOER, AL planning

S W, KV lockout RFET, XV RWRICELGET 53 ANH L 5E
® I 0ZVIMEMBIHIRRDOHS
® L VDIVNIELIIEROIER
> T =7 DIE3 (planfulness)
o HEICEbAIARL—F—Da A LIFHHEH Y
® fRIZEIEEZ THNDEERONOFERE KT
S RERS, b LA —Z—ZF{T3 A RS planning & acting (2 T U,
® FEIICIEIEREM AN T X
® LY 7RBIESMIE 3.3 MLV BEWMRICEIEE TR D 1ET
S D, EMRHORHPAERER L
® O F Y lockout T A RN TF T L= SIEEAEROT LW D fiaa EET S

£ 0 2V RYTEE) 2N AR lockout time A8/ TX % (greater mental activity can
reduce the overall temporal effects of a doubling in lockout time.)

FRIZEE F THD B BER DT HRE -
< O’Hara and Payne (1998) D i & —& L ¥ A
® HWVZEITIR NERMETIE, L0 RWARIZEIEE TR D5
< MERIEEZEL LISk L CRREZR IR
® Lockouttime DT, 72 & AT X FBHDOLAETH, 2 —F—35]| &k
WCT T2 352 LTE, BUbREEA
< O’Hara and Payne (1998)
® HHOXFINORIOHLTZ LN, BT A MR EOLAICFRFNE Z 5
TI = IREIND T EEET
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Experiment 3

B [ntroduction

> puzzle-like # 27 XV | FEBRFERZ B AR ICHESR, IO H TE 2EDIE
<& puzzle-like % 27 : GLUNGRENRE 135
S arvPa—HEHFE : THE tEbhEga

> HEATRIZBIT A R RE AR
< Ao T U—
> T TRRERL

> FEBRER

> HBBRO—#{LEES) 2 (the generalizability of the phenomena) % #iiEd %
@ L VPa—HEMST, BHLWEHEOX AT E{T
@ FNL—H—aX DRI 5—~< L AH 2D HEEPHRT

> FHEMETOTXAMNERVIELTCaL—352L

< abt—r X=X MEREEZ o7 AT LD lockout time RS Z &
® MWEOIUE a— &) BRI lockout 7R L TH DD, ZDOERTIE

lockout 72 LZ&: & 7 0 lockout 1% Lhili 4%,

B ERRTTE

> kR
< 20 454 (psychology department of the Uni. of Wales, College Cardiff.)
S EHLE LT, 22 REWIZMER B Oz HiF 5

> DEOBMEICFREEL
< AIHHE O
® 2 IE registration fee (Speaker, delegate, committee member, BCS
member)
® 757 Accommodation (Queen Mary hall, New Hall, Broomhill Hotel, own
accommodation)
® ¥ Eating arrangement (Lunches and Dinners, Lunches only, Dinners only,
own meals)
& BHEHOBERMPB L DY A hTREINT
& KUXMIUT4HSDONTIY —
& H{HTAV—IITEABIMENET D (4x5=204)
> BBINEOERT
> ETOFREZMO T, ELE xR INR, FREeTV T U FTED
< “printed” RNZ L EML T, HIWT S
S 20 BBOFHRBETTY U NT U SN E, AT RKDS,
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FEIZHIF 72 L

— B RHDHANTTV—

< sub-category heading 2 t"— LT, 7 U v 7R —RNIREINTWNDH L&, F
BEDLIA~NN—A LTS

> T AREBERZ VNG, EEOLENE N0

oA N Z7FT—

> XD VLENE S, K0 SV WEINES ) L RS

ZOWT, ZOX AT PIEBERREFELL TS FL—RFT7H D

i
W

Aecomodation

Cuzen Mary Hall = £60.00 Dr. Simon Jones
Dr. Jo Moms
Dr. Edward S¢on
Dr. Peter Tyler
Dir. Kevin Waliers

Mew Hall - £57.50 Do, Anthony Davies
Dir. Leslie Harris
Dr. Graham Price
Dir. Mary Sirnpson
D, Timathty West

Broomhill Hotel - £96.00) D, Charles Brown
Dr. Smart Loundse
Dr. Evan Morgan
Dir. Ralpl Neshitl
Dr. Car Young

Owen accommadation - £0000 Dir. James Ellis
Dr. Clare Foster
D, Panl Oldman
or. MNigel Reeves
Dr. Catherine Vale

FiGURE 4. An example of one of the hists: saccommodation.
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School of Psycholegy
UWeC

PO, Box 901
Cardiff

-

Diear Dr. Harris

Here 15 an itemized account of what yow owe, IF you
have any queries please do not hesitate 1o contect me

Reglstration fee:

Accommodation:

Meals

Yours sincerely

Kenton (" Hara

Ficure 5. The skeketon letter for one of the attendees.

| Buffer window 1
Letters Lists

4

I 3
g

PASTE |

.}

-

HE
LT

Letter nccess keys List access keys

Froure 6. The layout of the interface for the conference organization task.
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Macintash Quadra700 & 20 f > F DA 7 J—>—D

T Hypercard 2~ 73— % — K(Version /13— 2.0) CTE/RT 5
F—AR—RelL UWEhd), v~ TALMEXEHA

£~ T, Tcopyl. lpaste] ® " >DEKRE L IMlEZ FHEA

LA 7 7 b~ (Figure 6 &)

G W

> EBRTYA

1 R TR

> BEBEM A =T x— R
® high-cost & : 450 ticks ({17 )
® low-cost £¥ : O ticks (0 7))

> WRAE (T2 EHEMNICED D)
® The number of button presses used to complete the task FiiH % 523 5 £ T

DR Z OIS iz

® The amount of time taken to finish it #L8H % 2% 5 £ T 5 K]

B EREE (Table 3 £H)

> ATOT — XTIk log transformed,
> 1 ER OS5 One-way ANOVA %175 72

TABLE 3
Experiment 3 a table showing the effects of different locout times (7 5 vs. 3.3 ) on: (a) the
mean number of moves fo solution: (b) the mean total fime to solution

Mumber of moves Total time (s)
Ts 0s P Ts Os P
210 243 < (.05 1901 1435 < (.05

B Discussion

> EBiE 51T The cost-benefit 7 /L & —#4 5
< hightime = A F&MFEOYERF L L 0 D le B E TREEAZ SRR L E L7
> FRICEIEE THLEM  AEED D
@ ALTTV—DEWILD

> AR ORI URE O T,
0 LVREWIHRNRARNT T UV—R—EbhiuX, botk~D7 7=
TRl & EHERITE D
@ TNXV, HDOHFELLIL, T =2 TIEEWEITaA MEMETE ]k
ST, TR RICEIEE TH DR 2804
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<~ high time == % k44
® WERREIIEN X OEWALT HRAD D
® KIS DWBRAE 1TH HIRAE T, letter by letter 705 list by list O 2 k55—
WZED 5
® Multiple paste : X % 180 HZLINZ 5
< Lowtime == & £tk
® KISy DI 1T letter by letter D A kT 7 U —(Z[EH %
H XL 260 R EDHET
72T L, letter Z5ERT AIEF R ZE DD
Multiple paste 35 A h 77 P —% %4 5F 51T & high time = X b
FMHEOBIRE L0 B

General Discussion

» Rational analysis
> fER] 7Y —v
® HCIW3ET 5720
@ NRIUS—VURIHEEBEHIDA A —Tz—R, /INTA—FZ—DWE
> LR X AT AR T T O8RS D Han bR A
® Cost & benefits
® Trade-off

> ARWFEOER
<~ Rational analysis CRIBEZEM O LIRS (planning) & WEEIZES (acting) @
[f] T Cost-benefit, trade-offs Z #iFd 5
® ( HZ—Tx—RIEDLLHET2A L (implementation cost)
® Z(TARALDALNTITV—IZH X HHHE

> AH—Tz—RA FTHA I
S BEATE  KVEWX R SERE THho LR O N
® | ow-implementation
$ HEBELHETIE  KORORREEZROT T, FEHTLHILT
® High-implementation
> Ry NI T DYV AT AL S OREE T, BRI
> 2P —DHREVRDD
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