Subject Index

ABEL, 3,7, 11, 12, 17, 161, 339-360, 382
causal knowledge in, 16, 345—348
compared to other systems, 340, 345, 348
explanation in, 351, 359
reasoning strategy in, 350—-354
transcript, 360

Abstracted problem features, 163, 313

Acceptability of computer decision systems,

68-71, 243, 363, 398, 451, 467

Acid-base and electrolyte disorders, 48, 339—

360

Activation of hypotheses, 219, 226, 237, 292
in INTERNIST, 193
in MDX, 330, 333
in NEOMYCIN, 364, 368
in PIP, 147, 219

Acute renal failure, 23ff, 60

Admissible pathway, 172, 230, 347

AGE, 73, 95, 96

Aggregation of hypotheses, 94, 237, 295,

303, 341, 351, 352

Anatomical knowledge, 12, 205, 254, 327

AND/OR goal tree, 107, 233

Antecedent rules, 110, 364

ARAMIS, 82, 94, 399ff

Artificial intelligence, 2, 62ff, 75
advantages of, 162, 462
applied to teaching, 259
compared to traditional programming,

133, 460
confusions about, 471
deficiencies of, 67ff

Associative memory, 154. See also Long-term

memory

Automatic programming, 32, 115, 127, 382,

390, 397. See also Knowledge acquisition

Backward chaining of rules, 86, 107, 119,
233, 245, 452
Bacterial infection, 101
BASIC, 17, 445, 449, 451, 453
Bayesian approach, 24, 25, 51, 53-58, 81,
114, 174, 191, 215, 229, 238
assumptions about, 216
compared to decision theoretical approach,
61-62
deficiencies of, 57, 216—218
BIP, 363
Blackboard model, 96, 320, 321, 332
Bone tumors, 26
Bottom-up association, 292
BUGGY, 363
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CADUCELUS, 3, 11, 16, 191, 204. See also
INTERNIST
Cancer chemotherapy, 42-43, 46
Case experience, 17, 294, 310, 427, 428
CASNET, 2,7, 11, 16, 65, 84—85, 160-189,
210, 228-232, 427
assumptions about, 230, 231
causal knowledge in, 163ff, 228
compared to other systems, 187, 234, 338
deficiencies of, 237, 340
evaluation of, 15, 187
explanation in, 188
human engineering in, 185
probabilistic reasoning in, 188, 229
reasoning strategy in, 85, 170ff, 231
scoring function 1n, 169, 229
transcript, 186
weight propagation in, 172, 230
Categorical reasoning, 89-90, 212, 329
vs. probabilistic reasoning, 188, 210-240,
342, 360
Causal-associational network, 16, 84, 163ff.
See also Knowledge embedding
Causal consistency, 178, 360
Causal dominators, 416
Causal-hierarchical network, 96, 341
Causality
covariation in, 410
defined, 340, 410
nonspuriousness in, 410, 415, 424
strict, 163, 187
time precedence in, 410
Causal knowledge
in ABEL, 16, 345-348
in CASNET, 163ff, 228
in Digitalis Therapy Advisor, 392
in INTERNIST, 194, 204, 225
in NEOMYCIN, 368, 376
in PIP, 144, 145, 221
in RX, 408
of novice, 302, 309
Causal model, 163ff, 177, 180, 228, 392, 467
admissible path in, 172
feedback in, 349
multi-level, 163, 339, 341
need for intermediate states in, 163, 204
need for multiple levels in, 346
Causal reasoning, 187, 231
Causal relation, 163, 194, 221, 339-360
direction of, 408
embedded in associational structure, 167,
187
frequency of, 165, 408
intensity of, 181, 408



validity of, 347, 408, 422
Causal rule, 368, 376
CENTAUR, 7, 11, 92, 95, 429, 449
Certainty factor, 66, 86, 106, 122, 233, 245.
See also Uncertainty
Chest pains, 52
Cholestasis, 328, 336ff
Classically-centered disease knowledge, 280,
290
Classic explanations, 309
Classification. See also Hierarchy of diseases
problem, 193, 321, 330, 367
tables, 167, 179
Clinical algorithms. See Flow chart algorithms
Clinical parameter, 107
Clinicopathological conferences, 191, 192
COBOL, 323
Cognitive modeling, 135, 158, 212, 279, 318.
See also Modeling of human problem
solving
experimental design of, 276, 281, 284
Combinatorial explosion in data gathering, 218
Commonsense knowledge, 13, 32, 109, 146,
222, 252, 326327, 465
Competing hypotheses, 198, 228, 302, 312.
See also Logical competitor sets
Compiled knowledge, 212, 273, 320, 325,
327, 365, 380, 390, 396. See also
Knowledge structuring; Separation of
knowledge
Complementary hypotheses, 220, 228
Complication, 220
Composite hypotheses, 94
Computer-aided instruction, 114, 256-274,
317, 361-381. See also Educational
benefits; Explanation; Tutoring
Computer decision systems
acceptability of, 68—71, 243, 363, 398, 451,
467. See also User interaction
assumptions in design of, 115, 155
as consultants, 2, 20, 73, 80, 100, 115, 367
conversion of, for small computers, 15,
449, 456, 467, 470
deficiencies of, 31-33, 43, 46, 49-50, 52—
53, 57-58, 61-62, 67-71, 74, 126,
216, 221, 236ff, 348, 467
design guidelines, 31-33, 37, 62-65, 68—
71, 100, 243, 455, 464
in routine practice, 16
microprocessor, 456, 457
need for education about, 472
performance of, 15, 68—69. See also
Evaluation
problem area selection criteria, 469
rational for, 15, 19-20, 36—37
Concept identification, 31. See also
Knowledge acquisition
Conceptual structure, 84, 88, 321, 332
Confirmatory evidence, 300
Confirmatory rules, 321, 328
Confounding variables, 416, 467
Congenital heart disease, 26, 281ff
Congestive heart failure, 364
Connective tissue diseases, 430
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CONNIVER, 135
Consistency
in reasoning. See Causal consistency
of knowledge bases, 96, 128, 253, 467, 470
Constraint relaxation, 309
Constrictor relationships, 94
Consultation programs. See Computer
decision systems
Content vs. form, 323
Context tree, 86, 90, 107, 112, 234
Control strategy, 6, 90, 92, 93, 95, 162. See
also Reasoning strategy
among specialists, 95
backward chaining, 86, 107, 119, 233, 245,
370, 452
bottom-up, 292
constraint relaxation, 309
data-driven, 248, 370
depth-first, 107
distributed, 331
domain-independent, 361, 369
establish-refine, 336
exhaustive, 29, 86, 108
forward chaining, 248
generate and test, 409
goal-directed, 154, 248
group-and-differentiate, 374
hypothesis-directed, 87, 177, 279, 316
parallel, 336
Correlation, lagged, 411
Cost of tests, 24, 176, 216
Covariation in causality, 410

Daemons, 147—-149
Data. See also Findings; Manifestations;
Observations
vs. knowledge, 4, 3739, 440
spurious, 248
validity of, 250
Data base analysis, 43—47, 406
Data bases, 4—5, 400, 465
Data-driven reasoning, 248, 370, 458
Data-gathering strategy, 11, 13, 141, 170,
238, 465. See also Test selection function
combinatorial explosion, 218
of ABEL, 350
of INTERNIST, 199, 228
of NEOMYCIN, 370
of PIP, 135, 146, 152, 221, 224
Decision-making paradigms, 35, 40, 77-82
Decision theoretical approach, 2328, 5862,
83, 215, 467
compared to Bayesian approach, 61-62
deficiencies of, 28—30, 61-62, 126
Decision trees, 25ff, 59, 61-62
Declarative knowledge, 95, 278
Decomposition of disease components, 341,
348
Definitional rules, 253
DENDRAL, 18, 114, 324
Depth-first reasoning, 107
Descriptive component, 90. See also
Knowledge structuring
DIAGNOSER, 275-276



Diagnosis. 141, 192, 194, 211, 279, 350
See also Hypotheses
classification in, 179, 193
definitive, 201
differential, 197, 284, 329, 430
errors in, 202, 217, 236ff, 271, 276, 291,
299, 308, 311, 316-317
explaining findings in, 203, 237, 334, 364
guessing in, 158
partitioning algorithm for, 88, 194, 228
procedure for, 90, 92, 194, 318
sequential, 21-23, 172, 215
Diagnosis strategies. See also Control strategy;
Data-gathering strategy; Focus in
reasoning; Hypothesis-directed reasoning;
Reasoning strategy; Scoring function
establish-refine, 336
group-and-differentiate, 367, 374
problem-oriented approach, 270
ruling-out, 329
Differentiation of disease knowledge, 286,
314, 325
Digitalis therapy, 93, 211, 364
Digitalis Therapy Advisor, 7, 93, 95, 214,
382-398
Discourse procedures, 264
Disease
categories, 167, 226, 280, 314, 321, 339,
340, 368, 406
chronic, 95
classification tables, 167, 179
components, decomposition of, 341, 348
hierarchy. See Etiologic knowledge;
Hierarchy of diseases
mechanism. See Causal model
process, 163, 367, 369, 388
profile, 193, 203. See also Prototypical
models
secondary, 335
seriousness of, 165
severity of, 179
Disease knowledge. See also Anatomic
knowledge; Causal knowledge; Etiologic
knowledge; Pathoanatomic knowledge;
Pathognomonic knowledge;
Pathophysiological knowledge
classically centered, 280, 290
combined with statistical analysis of a data
base, 406
differentiation of, 286, 314, 325
generalization of, 314
precision of, 280, 299, 310
sparseness of, 280, 292
syndromic, 341, 342
Distributed problem solving, 331
Domain-independent strategies, 361, 369
“Domain-independent tutoring rules, 273
Dysfunctional states, 228. See also
Pathophysiological knowledge

Edema, 132

Educational benefits, 3, 43, 74, 88, 95, 253,
317, 320, 331, 363. See also Explanation;
Tutoring
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Elaboration of hypotheses, 341, 351, 353
ELIZA, 26
EMYCIN, 16, 73, 95, 99, 362ff, 427, 444ff,
456, 468
Epistemological adequacy of representation,
322
Errors in reasoning. See Diagnosis, errors in
Establish-refine strategy, 336
Etiologic explanations, 342
Etiologic knowledge. See also Hierarchy of
diseases; Classification problem
in MDX, 330ff
in NEOMYCIN, 365, 376
Evaluation
experimental design of program, 453, 467
of CASNET, 187
of INTERNIST, 192, 200—-205
of microprocessor EXPERT, 460
of MYCIN, 15, 118
of PUFF, 15, 453454
Evoking strength, 193, 225
Exclusionary rule, 150, 321, 329
Exhaustive reasoning, 29, 86, 89, 108
Expectations of patient state, 246
Expected values, 59
Experiential knowledge, 29—32. See also
Compiled knowledge
Experimental design
confounding variables in, 416
garden path methodology in, 281
of cognitive study, 135, 276, 281, 284
of data base discovery, 410
of medical discovery, 402
of model development, 430, 458
of program evaluation, 453
Expert knowledge, 62-65, 212, 281, 290, 311
Expert vs. novice problem solving, 159,
212, 278, 309, 312, 379
Expert systems. See Knowledge-based
systems
EXPERT, 73, 74, 95, 160, 426—443, 456—462.
See also Microprocessor EXPERT; SEEK
compared to CENTAUR and PIP, 429
deficiencies of, 442
evaluation of model, 432
FORTRAN implementation of, 14
scoring function in, 429
transcript, 432
uncertainty in, 429
user interaction in, 431
Explaining findings, 203, 237, 309, 334, 339,
351, 364, 427
Explanation, 3, 11, 13, 76, 87, 95, 115, 465,
467. See also Justifications; XPLAIN
assumptions about, 124
benefits of, 383
from canned text, 382, 387
from code, 214, 260, 382, 387-389
in ABEL, 359
in CASNET, 188
in GUIDON, 265-269
in MYCIN, 120ff
in ONCOCIN, 470
in SEEK, 436, 440



levels of abstraction in, 15, 387, 397

need for, 33, 386, 450

of case experience, 427

program, 102

requested by program users, 262, 386

structuring a knowledge base for, 361ff
Extraction in reasoning, 291, 299, 303, 306,

311

Feedback
in causal reasoning, 349
of physiological parameters, 95
in tutorial dialogues, 265
Findings, 77, 79, 193, 218, 393. See also Data;
Manifestations; Observations
characterizing, 146, 222, 238, 247, 369
explanation of, 203, 237, 309, 334, 339,
351, 364, 427
import of, 193
First principles, 212, 253, 467, 470
Flexibility of program design, 76
Flow chart algorithms, 40-43, 55, 81, 213
Focus in reasoning, 8990, 108, 200, 204,
220, 227, 238ff, 290, 324, 343, 366
FORTRAN, 14
Forward chaining of rules, 248
Forward weight, 230
Frames, 16, 88, 90, 143, 154, 2254, 278, 316,
323, 325, 378, 407, 428
combined with production rules, 235, 254,
324-325
in PIP, 143, 144, 146, 154
Frequency, 165, 193, 225, 408
FRL, 325
Fuzzy logic, 65, 84, 86, 115, 229, 232, 234

Garden path methodology, 281

Gastrointestinal diseases, 55—57

Generalization of disease knowledge, 314

Generate and test, 409

Glaucoma, 84, 161{f, 228, 232

Goal-directed reasoning, 154, 245

Group-and-differentiate strategy, 367, 374

GUIDON, 11, 14-16, 95, 256-274, 363ff. See
also Tutoring

GUS, 235

HASP/SIAP, 241
HEADMED, 272
Health care improvements, 19-20, 73
HEARSAY, 321
Heuristics, 30, 69, 374
Hierarchical-causal networks, 96, 341
Hierarchy of diseases, 76, 87, 193, 226, 280,
315, 320, 407
deficiencies of rigid, 193
with production rules, 321, 369
Human engineering, 444, 457
of CASNET, 185
of INTERNIST, 225
of MYCIN, 101, 102, 107, 112, 113, 120
of VM, 248ff
Hypotheses, 79, 218
activation of. See Activation of hypotheses
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aggregation of, 94, 237, 295, 303, 341,
351, 352

confirmed, 170, 221

consideration of alternative, 302, 312

denied, 229

elaboration of, 341, 351, 353

evidence for, 79

mutual exclusivity of, 172, 217

proliferation of, 153, 237

refinement of, 329, 365

refutation of, 329

revision of, 159

tentative, 170, 351, 434

testing of, in PIP, 150
Hypothesis-directed reasoning, 85, 87, 89,

177, 220, 276, 279, 316

Hypothesize and debug, 360

Import of finding, 193, 227
Imprecise disease knowledge, 280, 299, 310
Independence of tests, 216
Inexact reasoning. See Model, of inexact
reasoning
Infectious diseases, 86, 100, 232, 363, 427
Inference engine, 90
Inference function, 24. See also Scoring
function
Inference net, 235
Information gathering, 23. See also Data-
gathering strategy
Information structure, 23. See also Knowledge
Intensity of causal relation, 181, 408
Intensive care unit, 24 1ff
Interactive Data-Analysis Language (IDL),
405, 421
Interdependency of manifestations, 204
Interlisp, 14, 87, 93, 96, 102, 405, 421, 449
Internal medicine, 87, 191, 224, 232, 427
INTERNIST, 2, 7, 11, 14, 16, 64, 67, 74, 84,
87-88, 94, 161, 190-209, 210, 224-228,
383, 468
causal knowledge in, 194, 204, 225, 340
compared to other systems, 227, 236, 338,
379
data-gathering strategy in, 199, 228, 237
deficiencies of, 204-205, 227, 236, 237,
340
disease hierarchy of, 193, 226
evaluation of, 15, 192, 200-205
human engineering in, 191, 225
probabilistic reasoning in, 225
reasoning strategy in, 87, 197—-200, 227
scoring function in, 194, 197-200, 225
transcript, 205—209
Interpretations of physiologic measurements,
245, 446 -
Inverse weight, 174, 230
IRIS, 93, 95

Judgmental knowledge and reasoning, 28,
37, 106, 187, 194, 212, 324

Justifications in explanation, 76, 253, 386,
389ff



KLONE, 325
Knowledge. See also Causal knowledge; Disease
knowledge; Judgmental knowledge and
reasoning; Meta-knowledge
commonsense, 13, 32, 109, 146, 222, 252,
326-327, 465
compiled, 212, 273, 320, 325, 327, 365,
380, 390, 396
content vs. form, 323
contrasted with data, 4, 37—39, 440
contrasted with reasoning, 277
errors. See Diagnosis, errors in
experiential, 29-32. See also Compiled
knowledge
expert, 62—-65, 212, 281, 290, 311
of first principles, 212, 253, 467, 470
organization of, 324
procedural, 29
redundance and bias of, 328
separation of, 76, 90, 185, 321, 417
shallow, 203, 214, 342
task-accessible, 317, 366
traditional view of, 276
Knowledge acquisition, 11, 16, 17, 30, 32,
102, 115, 236, 426ff, 465, 467. See also
Automatic programming; Concept
identification; EXPLAIN; Knowledge
engineering tools; Knowledge
structuring; Learning; TEIRESIAS
assumptions about, 126
by case experience, 427, 437, 442, 458
by debugging, 94, 126
by discovery, 401
by lottery, 28
by refinement, 428, 438
by trial and error, 30
from experts, 3, 28, 108, 126ff
from textbooks, 157
Knowledge-based systems, 2, 5, 6, 9, 23, 95, 99
Knowledge embedding, kinds of
causal relations in associational structure,
167, 187
production rules in a disease hierarchy,
325, 369
production rules in a state transition
network, 251
Knowledge engineering, 36, 97
tools, 95, 427, 445, 458. See also AGE;
EMYCIN; EXPERT
Knowledge representaticn, 3
declarative, 278
epistemological adequacy of, 322
modularity of, 87, 106, 118
multiple use of, 243
stylized, 118, 253
uniformity of, 86, 236
Knowledge representations, kinds of. See also
Decision trees; Flow chart algorithms;
Frames; FRL; KRL; Production rules;
Semantic network
AND/OR goal tree, 107, 233
blackboard model, 96, 320, 321, 332
Knowledge structuring, 6, 11, 12, 162, 253,
325
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for explanation, 15, 389ff
for performance, 68—69, 84, 203—205, 342
for teaching, 273, 320, 353-366, 380
vs. scoring function, 61-62, 84, 203—-205,
218
KRL, 323, 325

Learning, 278, 321-315, 318, 400, 438
Levels of abstraction, 163, 341
in explanation, 15, 387, 397
in knowledge representation languages, 5,
32-33
LISP, 14
Logical competitor set, 281, 283, 311, 312,
361, 379
Long-term memory, 142
Lottery, 28
Lung disease, 446

MACSYMA, 99
Manifestations, 204, 205, 225
Markov modeling, 62
Mathematical models, 47—-50, 93
MATHLAB, 2, 99
MDX, 7, 11, 16, 17, 95, 320338
compared to other systems, 327, 328
etiologic knowledge in, 330ff
reasoning strategy in, 328ff, 336
Mechanism of disease. See Causal model
Medical application areas
acid-base and electrolyte disorders, 48,
339--360
acute renal failure, 23ff, 60
bacterial infection, 101
bone tumors, 26
cancer chemotherapy, 42—-43, 46
chest pains, 52
cholestasts, 328, 336ft
chronic disease, 95
congenital heart disease, 26, 281{f
congestive heart failure, 364
connective tissue diseases, 430
digitalis therapy, 93, 211, 364
edema, 132
gastrointestinal diseases, 55—57
glaucoma, 84, 161{f, 228, 232
infectious diseases, 86, 100, 232, 363, 427
intensive care unit, 24 1ff
internal medicine, 87, 191, 224, 232, 427
interpretations of physiologic
measurements, 245, 446
lung disease, 446
meningitis, 370ff
ophthalmology, 427
patient monitoring, 24 1ff
pediatric cardiology, 279
psychopharmacology, 95
pulmonary function, 446
renal disease, 211
rheumatology, 405, 426, 430
scanning densitometer, 457
serum protein electrophoresis, 456, 458
systemic lupus erythematosus, 423
ventilator management. See VM



Medical knowledge. See Disease knowledge
MEDICO, 93
Meningitis, 370ff
Meta-knowledge, 11, 13, 94, 96, 110, 112
of decision program limitations, 75
about strategies, 71, 374
Meta-rules, 111, 254, 324, 270, 361
Microprocessor, 456, 457
Microprocessor EXPERT, 11, 16, 17, 456462
Model
causal. See Causal model
Markov, 62
mathematical. See Mathematical modeling
of disease processes, 163
of inexact reasoning, 105, 115. See also
Certainty factors
of mineral exploration, 427
of stages in intensive care unit, 246
of student, 266268, 362
of ventilatory therapies, 251
patient-specific, 85, 87, 339, 341, 350
prototypical, 88, 218, 254, 280, 313, 325,
428, 450
stages in problem-solving, development of,
430, 458
Modeling of human problem solving, 16, 17,
21-22, 77, 133, 188, 192, 220, 228, 240,
275, 279, 324, 413, 467. See also
Cognitive modeling; Expert vs. novice
problem solving
for teaching programs, 271, 363ff, 380
to improve Al programs, 154, 237, 340,
350
Modularity of knowledge, 6, 76, 87, 106, 118
Multiple diagnoses, 16, 181, 192, 204, 237,
301, 342, 348
Multiple use of knowledge, 13, 243
Multiple views, 193, 325, 359
Multiple visits, 449
Mutual exclusivity of hypotheses, 172, 217
MYCIN, 2, 7, 8, 11, 12, 16, 65-66, 74, 75,
84, 86-87, 95, 160, 210, 232-236, 324,
361-383, 427, 468
assumptions ¥ design, 116
compared to other systems, 187, 234,
241ff, 249, 337, 365-370
data-gathering strategy in, 237
deficiencies of, 237, 241
deficiencies of, for application to teaching,
361, 363—-364. See also GUIDON;
NEOMYCIN
evaluation of, 15, 118
explanation in, 15, 66, 102, 120ff
extensions to, 250
human engineering in, 101, 102, 108, 112,
113, 120
knowledge acquisition in, 126ff, 236. See
also TEIRESIAS
nondescriptive representation in, 90
probabilistic reasoning in, 66, 102, 235
production rules in, 233, 244
reasoning strategy in, 107, 113, 233
transcript, 101
user interaction in, 15
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Natural language understanding, 32, 115,
127, 325, 383
NEOMYCIN, 7, 11, 12, 14, 17, 361-381
assumptions about, 367
backward chaining in, 370
causal knowledge in, 376
compared to other systems, 321, 365—370,
379
data-gathering strategy in, 370
deficiencies of, 379
etiologic knowledge in, 365
meta-rules in, 16
reasoning strategy in, 366, 374
transcript, 370-374
NEUREX, 95
NEUROLOGIST, 95
Nonspuriousness in causality, 424
Normative component, 90. See also Control
strategy
Novice. See also Expert vs. novice problem
solving
diagnosis, 212, 311
disease knowledge, 280

Observations of the patient, 163, 167, 193,
428. See also Data; Findings;
Manifestations

ONCOCIN, 11, 15, 16, 46, 470

Ophthalmological network (ONET), 186ff

Ophthalmology, 427

Organization of knowledge, 324. See also
Knowledge structuring

Organ-system involvement, 203, 205

Parallel reasoning, 336, 467
Partitioning algorithm, 88, 194, 228
Pathoanatomic knowledge, 192
Pathognomonic knowledge, 220, 297, 299, 331
Pathophysiological knowledge, 29-30, 89,
163, 194, 204, 280, 312, 341, 342, 368,
377, 399ff. See also Causal relation
Patient monitoring, 241ff
Patient-specific model, 85, 87, 142, 339, 341,
350
Pattern-recognition methods, 82
Paucity of problem features, 312
Pediatric cardiology, 279
Perceptual chunking hypothesis, 315
Perceptual skills, 77
Performance of programs, 15, 68—69. See also
Evaluation
structuring a knowledge base for, 69, 342
Physicians, supply of, 19-20
Physiologic interpretation, 245, 446
Physiologic knowledge, 30—-31, 144, 218, 246,
327, 342
Physiologic monitoring system, 245
PIP, 2, 11, 16, 19, 84, 88-90, 131ff, 160,
210, 218-224, 226228, 383 )
causal knowledge in, 144, 145, 221, 340
compared to other systems, 227, 236, 338,
429



data-gathering strategy in, 135, 146, 152,
221, 224, 237
deficiencies of, 89, 155, 224, 236, 237, 340
experimental design of, construction, 135
hypothesis activation in, 147, 220
hypothesis revision in, 159, 226
hypothesis testing in, 150, 224
reasoning strategy in, 89, 146, 154, 220,
222
scoring function in, 151, 221
transcript, 136—140
use of frames in, 143146, 154
weight propagation in, 221
PLANNER, 66, 107, 108
Planning, 92, 317
Precautionary reasoning, 290, 299, 303, 306,
311
Predisposing factors, 194, 204
Present illness of a patient, 211, See also P1P
Primary care physician, 36, 363
Principle of parsimony, 153
Probabilistic data, 194, 216
Probabilistic reasoning, 21-23, 213
in CASNET, 188, 229
vs. categorical reasoning, 188, 210-240,
342, 360
in INTERNIST, 225
in MYCIN, 235
Problem area, 192, 198
Problem formulation, 193
Problem-oriented approach, 270
Problem solving in complex domains, 278.
See also Semantically complex domains
Procedural knowledge, 29, 95
Procedurally attached heuristics, 235
Production rules, 16, 29-31, 86, 90, 100,
117, 232, 242, 324. See also Rules
advantages of, 66—-67, 118, 129, 260, 266,
417, 455
assumptions in use of, 116
combined with frames, 235, 254, 321, 324—
325
embedded in a disease hierarchy, 325, 369
embedded in a state transition network, 251
in MDX, 321
in Microprocessor EXPERT, 460
in MYCIN, 66, 86, 102, 232, 244
in PUFF, 452
in RX, 417
in VM, 246
limitations of, 119, 128, 236, 324, 364, 451
methodology of, 114, 243
unity path, 109
Progression of disease, 179
Projection, 351, 354
Proliferation of hypotheses, 153
PROSPECTOR, 93, 95, 235, 427
Prototypical models, 88, 218, 254, 280, 313,
325, 428, 450
Psychological experimentation. See Cognitive
modeling
Psychopharmacology, 95
PUFF, 7, 11, 16, 17, 99, 444456
deficiencies of, 449
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evaluation of, 15, 453—-454

production rules in, 452

transcript, 450

tutorial example, 272273

user interaction in, 447
Pulmonary function, 446

QA3, 278

Question-answering program, 102. See also
Explanation

Questioning strategy. See Data-gathering
strategy

Reasoning strategy, 11, 12, 76, 278, 318. See
also Aggregation; Control strategy;
Decomposition; Elaboration; Extraction;
Problem formulation; Projection;
Summation
improvements, 237, 348
of ABEL, 350-354
of CASNET, 85, 176ff, 231
of Digitalis Advisor, 393
of INTERNIST, 87, 197200, 227
of MDX, 328ff, 336
of MYCIN, 107, 113, 233
of NEOMYCIN, 336, 374
of PIP, 89, 146, 154, 220, 222
of RX, 403-404 ’
of VM, 248
Recommendation rule, 321
Refinement of hypotheses, 329, 365
Refinement structure of program, 390
Renal disease, 211
Rheumatology, 405, 426, 430
Risk of treatment, 23, 384
Rule justification, 253
Rule model, 428
Rule refinement, 428
Rules, kinds of. See also Production rules
antecedent, 110
causal, 368
confirmatory, 321
definitional, 253
domain-independent, 273, 361, 369
exclusionary, 150, 321, 329
meta-, 111, 254, 324, 369
recommendation, 321
sufficiency, 151
tutoring, 260, 265

RX, 7, 11, 17, 399425
causal knowledge in, 408
deficiencies of, 424
production rules in, 417
reasoning strategy in, 403—-404
temporal reasoning in, 408
transcript, 423
user interaction in, 424

SACON, 444

Scanning densitometer, 457

Schemata. See Frames; Prototypical models

SCHOLAR, 363

Scoring function, 24, 89. See also Uncertainty
of CASNET, 169, 229



of EXPERT, 429
of INTERNIST, 194, 197-200, 225
of PIP, 151, 221
vs. knowledge structuring, 61-62, 84, 203—
205, 218
Secondary disease, 335
SEEK, 11, 16, 17, 426—443 )
Semantically complex domains, 271, 316, 318
Semantic network, 90, 94, 114, 163, 323, 343
Separation of knowledge, 76, 90, 185, 321,
417. See also Compiled knowledge;
Knowledge embedding; Knowledge
structuring
Seriousness of disease, 165
Serum protein electrophoresis, 456, 458
Severity of disease, 179
Severity of manifestation, 205
Shallow reasoning, 203, 214, 342
Short-term memory, 142
Signal interpretation, 241, 460
Simulated diagnostic encounters, 269, 317
Skills in medical problem solving, 259
Society of experts, 330
SOPHIE, 362
Sparseness of disease knowledge, 280, 292
Specialists, 276, 321, 330, 332
SPSS, 421
Spurious data, 248
Statistical analysis, 406, 418—420
Statistical decision-theory, 79—-81
Statistical pattern matching 50-53, 811
deficiencies of, 52—53, 162, 231
Strategy rule, 369. See also Meta-rules
Structural analysis, 95, 444
Student model, 266—268, 362
Stylized representation, 118, 253
Sufficiency rule, 151
SUMEX-AIM, 187, 205, 255, 381, 405, 445,
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Viewpoints on the patient. See Multiple views
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