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Cholawsky, E., Psychometric Techniques as a Method for Acquiring Knowledge
Corter, J., Carroll, J., Potential Applications of Three-Way Multidimensional
Scaling and Related Techniques to Integrate Knowledge from Multiple Experts
Cox, L., Incorporating Statistical Information into Expert Classification Schem-
es to Reduce Classification Costs
Ford, K., Petry, F., Adams-Webber, J., Chang, P., A Probabilistic Approach to the
Automated Acquisition of Production Rules from Repertory Grid Data

Sauter, V., Madeo, L., Using Statistics to Make Expert Systems "User-Acquainted”

4. Knowledge Representation
Dambroise, E., Massotte, P., Statistical Methods Representation in the Expert
System Muse:Choice of Statistical Methods
DuMouchel, W., The Structure, Design Principles, and Strategies of Mulreg
Hand, D., Statistical Knowledge Enhancement Syétems
Lubinsky, D., Teaching Statistical Databases about Statistics
Oldford, W., Software Abstraction of Elements of Statistical Strategy

Shibata, R., Sibuya, M., Structured Statistical Data Description

Spirtes, P,, Representation of Causal Structure in TETRAD 1




5. Uncertainty Representation

Geiger, D., Pearl, J., Logical and Algorithmic Properties of Conditional Indepe-

ndence

Neufeld, E., Using a Theorem Prover to Compute Reference Classes and Build Provi-
sional Models

Shafer, G,, Shenoy, P., Probability Propagation

Smyth, P., Goodman, R., On Rule-Based Probabilistic Inference: Thecretical Prin-
ciples and Practical Techniques

Spiegelhalter, D,, Lauritzen, 5., Techniques for Bayesian Analysis in Expert Sys-
tems

Wen, W., Information and Reasoning under Uncertainty

Yeh, A., Finding the Likely Behaviors of Static Continuous Nonlinear Systems
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RESEARCH PROTOCOL

Name : Dr Smith Position:Research Assistant
Place of work : Medical Departiment

Title of study : Comparison of two treatments for malnutrition

Purpose

Type of study ¢ Comparative experiment

Study Population

Major Hypothesis : Malnutrition less severe with Treat, A cf. Treat B
Ethics H

Hethods

Design of Study

Sample selection :

Sampling frame

Sample size : 05 (Large)
Variables :

Results
Analysis of Study:
Data summary
Computation
Interpretation

B4-1

topic 'TYPE QF STUDY’.
1f?STUDY_ MODE is Experimental
then
write(is this experiment a Comparative experiment,
or is it a_Complex research study? 1)
and menu(' TYPE OF STUDY’,
['Comparativeexperiment',
"Complex research’ 1),
If?STUDY__MODE is Observational
then
write(is your observational study what we can call a
Simple descriptive research study, or is
if a comparative Observational study?
Alternatively, it may be a study which is more
correctly termed Complex research. ")

and menu(’ TYPE OF STUDY®,
['Simple descriptive’,
Observational study’,
"Complex research’ ] ).
IF?STUDY_MODE is Help then do(DESIGN__HELP),
end,




..Observational study

An observational study is a research design in which observations are made
without the allocation of subjects to any specific conditions under test,
As a result, though descriptive and comparative statistics are still
calculated, any inferences drawn are more tentative, because of the effect
of the intervening uncontrolled variables. '
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4.2.2 THBGOHIHY 7 FY=7HB~<—A Y2 A% 2ER]

P. L. Darius (Belgium)

CORXE. SASKMdRAENRL I VAT -V Y VAT LEBALTO D,
COYATAUTAXSY LW HIBKETHENS,
BEQIVHNF—va Vv YAFLTHZ-FHAIORN—-ARZEBL ML 21
A RBOHIDRATORE O, Hil~N— 2 EBRHEEE L. R RABESHR
SHEBEE. B THEEIEL,
Tl BOBE ABIENY -V EHHA v F—YRSELTH B3, KV
SEMTIIazyr—FLTWB, 09 LABSERE. #ilcYRa0Fn 2 —¥
(BUBRANECHIT BT 2B E M- T2 2—F) HYvElv s - Fuky Ly
TETORNBIFBRICT 7 ATHILEHMLLLTO S, REOBBEWE L2/
RizahoTh s,
TAXS Y. Bld-dicimd L dic. SASHEOWT, 2-¥RANTZL—1
(L) CSASTus3L) I AFLTHY. Kt v r—vohcABTS
By — AR BALFEER - TV 3, '
TAXSYOhLER IR v v Th Y,
IF---
AND - - -
THEN:- - -
BRD7+—-2 t &HT 5, STRATEGYF—7t» FIER7 2t A% HHE
LITOHAFERBA-N—-2A+52F+—T53, GOALAHEL. HBVBRU-
LEZPROMOPTS¥—%+v FHES 3, PROMPT S~k
L-FfE&bi dh. HIRRORRE LT, AFT S, STRUCTUREF—
Ty bRF—F o FCHT2ELOBMOS B, SAS72—=» FHEHREWV S
D BIATERFFA 2L 285,
COYAF AL, REXOBEFICLAE., 2~FOA V754 TERBEEY. T2
HE~<— ANERESRO BRILEhTO S, LIAL—H. ¥ R5F22EkI8E 0K
w I —VREFELTV S LS EREET 3,




SAS environment

STRATEGY
(SAS dataset)

—

RULES
(SAS dataset)

PROMPTS
{SAS dataset)

‘1
T AXSY
(AF application)

CONTEXT,
GOAL,

DATA
(SAS dataset)

STRUCTURE
(SAS dataset)

SAS
Procedures

(SAS datasets)

USER
(window)
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4.2.3 SRR X4 518000k
P. de Greef (The Netherlands)
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problem

new
area statistical information
— { problem
eNgolving A
- (from each subitask) -
------ ) validity
issues
conceptual
research plan for data plan for new
question collection analysis information
planning planning {ion
the data the

collectip analysis

statistics

. computing
constraints .’

.
12
’
2
-
-

’
»

~conceptual
model

achieve
design

sampling
structure

, " plan

achieve
sampling
ariables

achieve
sampl ing
gtructure

. search space
events with in canonical
operational conceptual

variables . model

variables

assignment

achieve

achieve
canonical treatment treatment
concep tual gtructure,” treatment
models structure

sequence

sequence
of eventis

~

B94-5 : The task-decomposition of statistical probiem selving(basis task model)
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4.24 [F—9Hior»Oay$Lr—vayv-254 NONPARE]
J. C. Dumer II, et AL (USA)

Rit7 — 2 BT H 5h. HEHENENPF - ICBALTOEN, HEEF = o
7 U\ SHITRROMIES RS WL IRMT 5 L2ENE T35, YAFAENON-
PARELVIBHERS. / V853 1Y » 0 BEHHIAEITS LCOA vF Y Y a v b
AVS—T7xAREHELTWS, 70 by 4 7R LTE D, 19§ 9 itkito
FAMTODhIBETH S,
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REXOKBFTEINONPAREDERD L v v a YEFEIETCENMTVS, “hico
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Do you have a sample X1, ..., ¥n%? ¥

fire you interested in whether the data conform to a specified
distribution? n

fAre you interested in the probability of occurrence of a particular
category or event? y

Enter the name of the category of interest -» perforation

Are the n trials producing the values X1, ..., Xn independent?

4-6 £ ¥ YOG

Are the n trials producing the values X1, ..., Xn independent? what is in
dependent

Independence relates to freedom from external influence or control-here,
the reference is to measurements (data) being free to assume values
without regard to other measurements that may be made,

fire the n trials producing the values X1, ...,Xn independent? y

Does each trial have the same probability p of producing the perforation
7y

Are you interested in considering whether the probability of occurrence
of the perforation eguals or is bounded by some specified value p*?

BM4-7 2 —-HICL SRIEEHA

The binomial test is an appropriate procedure, To execute the
binomial test, use the menu to complete this statement:

[ am interested in testing the nuil hypothesis that;The probability
of occurrence of the perforation

Piok One

equals some value p*
does not exceed p*
is at least p*

B4-8 1 —YICKBREDRIR
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I am interested in testing the null hypothesis that:The probability of
occurrence of the perforation does not exceed p*

Specify the sample size n -> 14

Specify a value for p* ., .80

Specify the number of datum values assigned to the perforation -» 11

F4-9 HDOHEBENFT A -5 DT
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4.2.5 THBRIAZFOLDOFH L FRA~- - v2545 ESTES)
P, Hietala (Finland)

ESTESWUHBEL TR FHIIL CHAFF -7 OFRANEITI LTCON A
¥ ryAkiFH I LEEMELT 3, ESTESK. an Expert System for Tine
Series analysisZBA L& TH 2, STV PHEPMTLE. BRAF -5
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EFABEOFERE. RV 20oRECTONh3bOTH S,
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BRI~ — A BRI CHEY 208 ST hTn 3,
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A—F A vI =T x4 AB2-FLOA ¥F -T2 ¥a vEHMET S,

F57 497 BV 2—MNIREROEHBREFEIT,

BRIIREE Y 0 — VR Y I RIIEY 22 L — T 5,

BHAGEEY 22—V RBEY 2 - U THEZIT) . Prolog@ ¥y v Ry v 7 -
Tty SETH- CHREHRETRELOT, BidEH 2 Pascal $ VT
FEhhT b,

WX EDOANFEESTESDty va YORREHT TS, £0—FrER4-11i
FoF BEC BRI -9 MRS NTO B, #v ) AOYRE—F & ¥ A7 L OO
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Inference
Engine

main

ESTES system

module

User Interface

i\\\\\\" User

Dialog

Visual
Lexicon

Time Series

Generation

Graphics
Module

e

" Module

Statistical
Knowledge
Base

Numerical
Computation
Modules

H4-11 ESTESOYATLSRE

& Fle EdH Windows Properly Leulcon Tronsform

Aulocorrelations: H '

T |

0

49

ye D ]
Doynu!thlnaluourtuheseﬂan

"H " euhlblts SERSONALITY 7

Tirmne Serles: H

€22

5 M

® Yes  with perled(s) D
O No

Q| don't know

-!I]' (Cwny ] (concel)

BE4-11 v f:

— 73:242,

144 74233,

5:267
A—-HELRAFAOKE
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& fle Edil Windows Peoperty Lenlcon Tronsfarm

Hduls; from lhe Sy;lam

How Euplanallon 12
try_egerithmic_tranaformation wis the_systam's advice ID”
becaue ‘ : ]

remove_lrend was your, command snd .
time_series exhibits (ncressing. variance "" .7
(wa1 your _anywer and " 6
wat_alsa resuli_ef_sysiom’s_{nftisl_andlysls |
{...)) and 2 3*
time_serics exhibils singla_scaranelily {with period 12) ]
(..}and —
sessonsl _"3tanderd_devistion_mean_plol’ _{SHP) shows_th . . -
standerd_deviallon_incresses In_direci_proparilon_te. iRl T l'% S Sl (9
ihe._nmn(...)_. [ | 691259
70: 229,
} oY 713203,
1.1 J2:229,
f 1 13:242,
! 144 14:233,
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4.2.6 [F— G OdDL vy TIF4T v —n KnowledgeSeeker

B. de Ville and Ed Suen (Canada)
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REROBRV B L THEHOFEIRBAETh T 5,
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H4-138K)
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4.2.7 TASE S0 NEE LtoitBOR¥NEE)
E. Cholawsky (USA)
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4.2.8  [x#29— b - v 25 LEMAHENCT 20 ORIFIA
V. L. Sauter and L, A, Madeo (USA)
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E. Dambroise and P. Massotte (France)
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4.2.10 TMULREGOHS. #dtAeh LUrakeg
W. DuMouchel (USA)
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BOTHANA. ZEERIFTATSBOCNETLY & TERTTVEL | BELLE
HfLTva,

Data Models Output Specifications
Data Accepted Models Graph Specs.
'Definitions List
Prediction Specs.
Data ,
Values Model 1 Optimization Specs.
Model 2
Terms
Terms i
Definitions Technical
Model i Choices
(Unfilled)
Expanded Terms
Definitions
Expanded Terms Model j Formulas
Values (Filled)
Output
Tables and Graphs

F4-14 MULREGH 7Y 2 bOF-4i
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1. RESFONSES 1, DEFAULT In/Out

HULREG. MODELS. EDIT /HULREG. HGDELS. EDIT. ADD
2.A0D Terms  — 2. INTERACTIONS

3.DELETE Terms 3. FOHERS
4.SWITCH [n/Qut 4.FULL QUADRATIC
S5.TRANSFORM  — 5. SINGLE
6.5elect WEIGHNTS 6. CONSTANT

HULREG, DATA T.RANDON Effect T.SHITCE [n/Qut
8.BACLUDE Cases 8. NEXT
1.DESCRIBE Data 9.DISPLAY Data 9. HAiN
2. HISTOGRAN 10, 0pen HIERARCHY
3.Graph Relations 11.NEXT
4. Sthow CORRELATION 12.MAQN ULREG, HODELS,

5.PARTITION
6.GENERATE
T.DiSI'LAY Data

EDIT. TRANSPORM

AULREG. PIT. ANOVA 1.Select VARIABLES

B.REVISE Data 2. 0RIGIN
9, NEXT 1.Show RESPONSE 3. TRANSFORMATEON
2.SUNHARY Anova 4.SCALE
3.COHPONENTS Anova 5.NEXT
4. 5how COEFFICIENT 6. MAIN
3.NEXT
B.HAIN
HULREG, RIT, RBFINE. CHECK
LREG. MODELS 1.Check Y Transfer
HULREG HULREG. F1T.RESiDS 2.Check VARIANGE
1.HAKE Model 3.Check ROBUST

1.Hanage DATA—1— 2.DISPLYA Terms 1.5elect RESPONSE 4. TRANSFORH Respo.

2.Hansge HODELS— 3.BDIT Model —1— 2. RISTOGRAH 5.ADJUST Variances
J.FIT MODELS — 4.0pen RIERARCHY 3.CASE Order 6. BISOUARE Robust
- 5.5ELECT Model 4, FITTED Values T.NEXT
4. INTERPRET 6.DELETE Hodel 5.Graph RELATIONS 8. MAIN
5. TECHNICAL Choice T.NBXT 6. PROBABILETY Plot
1.LAG Senal Graph
B.PARTIAL Resids AHULREG. FIT, REFINE, RESIDS
9, INFLUENCE Plot
10.DISPLYA Data 1.5elect BESPOMSE
11.Add Lowess 2.1ISTOGRAH
12.EDIT Graph 3.CASE Order
13.8CALE Reslds 4.FITTED Valves
14 NEXT 5.Graph RELATIONS
15.MAIN 6.PROBABILITY Plot
T.LAG Senal Graph
3.PARTIAL
MULREG, RIT, GRAPHS 9. INFLUBHCE Plot
WULREG.FIT 10.D1SPLAY Data

t.Select RESPONSE
2.5elect HODEL
3.5how EFFECTS

1.%elect RESFONSE
2.Show EFFECTS

3.Show INTERACTION
4.Graph RELATIONS
5.Graph AUJUSTED ¥

11,4dd LOWESS
12.EDIT Graph
13.SCALE Resids
14, NENT

5. MAIN

4. Show C(JEFF]CIENT—!
5.5how ANGVA —

B§.NPLOT Effects -

6. Bxecute RESIDS T.NEXT

T.Display GRAPIS B.MAIN AULREG. FIT, REF1¥B, GRAFKS
8.REFINE Model —

9_ACCEPT Podel _\ 1.5elecl HESPONSE

10. NEXT HULREG,F1T, REFINE 2.5how EFFECTS

3.5how INTERACTION
[.STEP 4.Graph RELATIONS

2.CIECH Fn —t 5.Graph ADJUSTED ¥
3.0pen HIERARCHY 6.NPLOT Effect
4.KEEP In _‘ T.NEXT

5.Bxplore RESIDS — B.MALN
6. BXCLUDE Cases

T.Display DATA ULREG, FIT,REF INE, SUBSETS
B.Display GRAPHS
9. ALL SUBSETS — 1. HEEP in

10, Show COEFFICIENT 2. PERFORH
11.#1STORYPRESS 3.BEST

12, COLLINEARITY 4.cp
13.STORE Hodel 5. RSOUARE

14, NEXT 6.GRAPH
L5.HAIN T.TERHS
8.5TORE
9. NEXT
10.MAIR

F4-15 MULREGOT—93HRUVEFNVRBOA= 1YY —
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4.2.11 THitAeyNv R YRA54h]
D. J. Hand (U, K/)

REOHITLFAN - - Y2FAQITHBAEDLCES, 2-F A vy—T2 Y
g VIIREARLAEAS v F -7 A ADFBL TV S, $220% { R TERom
T2-¥FZB{ LVIBESIhABMCH ohTH3, hidz a1 FoXil%t=
3 BRI Ay F— VAT TUEELTORLEVLI L EDI O ZRABRORRTH
3,

POER, FHIAMOMI—BIEREHG 213 THELBLILOKU R, 20Ok
HICKENS Y254 (Knowledge Enhancement System for Nonparametric Sta-
tistics) MPIR S hic, HIBO L YA YA, HHVEMMEVSIAELRL. 2 F 27—
b YAFALEDAVERR. KENSOBRMRT 5 v 2 « Ko s ANBAEAET S
DT, 2= FEMFET B L H 2N 0THS, BROLEFBITEORY TS
3,

V= WitET Y RAF AL DWHNE Y A7 LOEIFCH 2,

AHO7 Fred ¥ — SRIREC U@ SRR AR o800, Bdd 3
M sUREOHBLED SR ERL LTV S,
ABRFEORES/ Ny r —VNOT 2 L ARRERBREEN B2,
CHETONREIBAMEATEIRTRTHE &,

KENSH2-¥ORHE Y AFANF07 %2 F OB ORE HNT 5, -
¥t RRSOWLBRERTF £ 2 PWEERIT 20, BOR 7ot 22B0ET,
hit. "4 —5%2 FOBEICHY Y 5,
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Is this variable continuous (]} or categorical (2} ?

A. Continuous

=

Categorical

-2

Don't know

Does this variable take only a few values (such as the number
of children in a family) or can it take any of a large set of

values (such as heights of four year olds)?

A, Only a few values
B. Many values possible

?.  I’m uncertain.

LNG has determined that in your sample this variable takes fewer
than eight different values. As a consequence, it will be treated

as categorical (1} rather than continwous (2) .
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