
HEDIC -- A MEDICAL EXAiiPLE OF SNePS 

by Diana \-febster 

1. INTRODUCTION 

MEDIC is an interactive medical question-answering system 

which deals mainly with facts about hemophilia. The facts are 

stored in a semantic network. The system is designed for 

information retrieval (involving some inference and logic) 

rather tha~ as a diagnostic system. That is, one cannot give 

the system a list of symptoms and then inquire what type of 

disease is present. However, the user can ask questions about 

certain symptoms of a particular disease and then surmise ~hat 

a patient having these symptoms has that particular disease. 

A sample session with MEDIC will show the type of statements 

which can be stored and the type of questions which can be 

asked. In the example below, lines beginning with the 

prorapt are typed by the user. All other entries are output by 

MEDIC. Further dialogues with MEDIC are given in Appendix G. 

The processine times are given milliseconds. 
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---·-------------------------------------------------------------- 
SYSTEM 1.3 AUGUST 28, 1979 

----------------------------------------------------------------- 
MEDIC IS A MEDICAL QUESTION ANSUERING SYSTEM WITH A DATA BASE OF 
HEMOPHILIA INFORMATION. YOU MAY ASK A QUESTION, I.E. 

IS COAGULATION TIME NORMAL IN MODERATE HEMOPHILIA? 
OR YOU NAY ADD INFORMATION TO THE SYSTEM, I.E., 

COAGULATION TIME IS NORMAL IN HEMOPHILIA. 
TO END THE SESSION, JUST HIT CARRIAGE RETURN OH TYPE 

BYE (WITH A SPACE AFTER BYE) 
AND HIT THE CARRIAGE RETURN. 
----------------------------------------------------------------- 
PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATION 

*WHAT SYMPTOMS ARE COMMON IN HEMOPHILIA? 

PROCESSING SENTENCE 

EPISTAXIS IS COMMON IN HEMOPHILIA • 
HEHATURIA rs COMMON IN HEMOPHILIA • 
LARGE DISSECTING I~TRAMUSCULAR HEMATOMAS ARE COMMON IN HEMOPHILIA. 
HE~ARTHROSIS IS COMMON IN HEMOPHILIA. 

PROCESSING TIME= .6090000000000E4 

PLEASE ASK A QUESTION OR ENTER NEU HEMOPHILIA INFORl1ATI0N 
*WHAT SYMPTOMS ARE COMMON IN VON WILLEBRAND'S DISEASE? 

PROCESSING SENTENCE 

EPISTAXIS IS COMtION IN VON WILLEBRAHD'S DISEASE. 
MENORRHAGIA IS COMMON IN VON WILLEBRAND'S DISEASE. 
BRUISING IS COMMON IN VON WILLEBRAND'S DISEASE • 

PROCESSING TIME= .7258000000000E4 

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATIOH 
*WHAT LAB TESTS ARE NORMAL IN HEMOPHILIA? 

PROCESSING SENTENCE 

ONE-STAGE PROTHROMBIN TIME TEST IS NORMAL IN HEMOPHILIA. 
THROMBIN TIME IS NORMAL IN HEMOPHILIA • 
BLEEDING TIME IS NORMAL IN HEMOPHILIA. 
PLATELET COUNT IS NORMAL IN HEMOPHILIA. 
PROTHROMBIN CONSUMPTION TEST IS NORMAL IN HEMOPHILIA • 
COAGULATION FACTOR-RELATED AHTIGEU HAY BE NORMAL IN HEMOPHILIA • 
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FIBRINOLYSIS IS NORMAL IN HEMOPHILIA. 
PROTHROMBIN CONSUMPTION TEST IS NORMAL IN MILD HEMOPHILIA. 
CLOTTING TIME OF WHOLE BLOOD MAY BE NORMAL IH MILD HEMOPHILIA. 
COAGULATION TIME IS NORMAL IN MILD HEMOPHILIA • 
COAGULATION TIME IS NOR~AL IN MODERATE HEMOPHILIA. 
PTT IS NORMAL IN SUB HEMOPHILIA • 

PROCESSING TIME= .5936000000000E4 

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATION 
*BLEEDING FROM MUCOUS MEMBRANES IS COMMON IN VOH WILLEBRAND1S 

DISEASE. 

PROCESSING SENTENCE 

SENTENCE STORED AS THE FOLLOWING NODE M112 
(H112 (SYMPTOM (BLEEDING FROM MUCOUS MEMBRANES)) (FREQUENCY 
(COMMON)} (TYPEDIS (M65))) 

(M65 (DISTYPE (PLAIN)) (DISEASE (VON WILLEBRAND'S DISEASE))) 
(DUMPED) 

PROCESSING TIME= .2088000000000E4 

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATIOH 
*WHAT SYMPTOMS ARE COMMON IN VON WILLEBRAND'S DISEASE? 

PROCESSING SENTENCE 

EPISTAXIS IS COMMON IN VON UILLEBRAND'S DISEASE. 
MEHORRHAGIA IS COMMON IN VON WILLEBRAND'S DISEASE. 
BRUISING IS COMMON IN VON WILLEBRAND'S DISEASE. 
BLEEDING FROM MUCOUS MEMBRANES IS COMMON IN VON WILLEBRAND'S 
DISEASE. 

PROCESSING TIME= .32oaoooooooooE4 

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATION 
*HEMORRHAGE INTO FOREARM MUSCLE MAY CAUSE NERVE COMPRESSION IN 

* THE ARM IN HEMOPHILIA. 

PROCESSING SENTENCE 

SENTENCE STORED AS THE FOLLOWING NODE M77 
(M77 (PROXCAUSE (HEMORRHAGE INTO FOREARM MUSCLE)) (MODAL (MAY)} (SYMPTOM 
(NERVE COMPRESSION IN THE ARM)) (TYPEDIS (M1))) 

(M1 (DISTYPE (PLAIN)) (DISEASE (HEMOPHILIA))) 
(DUMPED) 
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PROCESSING TIME= .2216000000000E4 

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATION 
*NERVE COMPRESSION IN THE ARM HAY CAUSE LOSS OF USE OF THE HAND 

* IN HEMOPHILIA. 

PROCESSING SENTENCE 

SENTENCE STORED AS THE FOLLOWING NODE H78 
(M78 (PROXCAUSE (NERVE COMPRESSION IN THE ARM)) (MODAL (MAY)) (SYMPTOM ( 
LOSS OF USE OF THE HAND)) (TYPEDIS (M1))) 
(Ml (DISTYPE (PLAIN)) (DISEASE (HEMOPHILIA))) 
(DUMPED) 

PROCESSING TIME= .33140DOOOOOOOE4 

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATION 
*NERVE COMPRESSION IN THE ARM MAY CAUSE GANGRENE OF THE FINGERS IN 

5 HEMOPHILIA. 

PROCESSING SENTENCE 

SENTENCE STORED AS THE FOLLOWING NODE N79 
(M79 (PTIOXCAUSE (NERVE COMPRESSION IN THE ARM)) (MODAL (MAY)) (SYMPTOM ( 
GANGRENE OF THE FINGERS)) (TYPEDIS (M1))) 
(M1 (DISTYPE (PLAIN)) (DISEASE (HEMOPHILIA))) 
(DUMPED) 

PROCESSING TIME= .3379DOOOOOOOOE4 

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATION 
*WHAT MAY CAUSE GANGRENE OF THE FINGERS IN HEMOPHILIA? 

PROCESSING SENTENCE 

NERVE COMPRESSION IN THE ARM MAY CAUSE GANGRENE OF THE FINGERS IN 
HEHOPHILIA • 
HEMORRHAGE INTO FOREARM MUSCLE CAUSES GANGRENE OF THE FINGERS IN 
HEMOPHILIA . 

PROCESSING TIME= .7841000000000E4 

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATION 
*WHAT CAUSES LOSS OF USE OF THE HAND IN HEMOPHILIA? 

PROCESSING SENTENCE 
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NERVE COMPRESSION IN THE ARH MAY CAUSE LOSS OF USE OF THE HAND IN 
HEMOPHILIA. 
HEMORRHAGE IHTO FOREAR~ MUSCLE CAUSES LOSS OF USE OF THE HAND IN 
HEMOPHILIA. 

PROCESSING TIME= .1941000000000E4 

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATION 
*BYE 

----------------------------------------------------------------- 

The data initally entered into the system were selected 

from data provided by E. R. Gabrieli, M.D. of E.J. Meyer 

Memorial Hospital. Further data were obtained from books on 

hemophilia by Lewis, etal. [5], Hilgartner (4], and Biggs [2]. 

Facts about Von Willebrand's disease, a coagulation disorder, 

have also been added to the network. The system can accomodate 

data about any type of disease, provided the data is in the 

appropriate form, and the lexicon is extended accordingly. All 

the statements which were parsed (i.e., accepted as gramma- 

tically correct) and stored in the SNePS network, HEMONET, are 

listed in Appendix F. Also in Appendix Fare the questions 

which have so far been parsed along with their answers. 

The system consists of the following najor conponents, each 

of which reflects various choices regarding the allowable data 

its format and representation: 

The lexicon, which consists of the allowed words and 
sone of their possible usages. 
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The semantic (SNePS) network, HEMOHET, consisting of 
all the data structures that represent sentences 
and deduction rules. 

The augmented transition network (ATN) grammar, which 
defines the allowable structure and treatment for 
valid statements and questions, and is used to 
build data representations for statements and 
natural language answers to questions. 

Each of these conponents will be discussed separately, in 

detail, later. Of secondary importance is the front-end, which 

acts as the interface between the user and the rest of the 

system. This interface is standard, with no innovative human 

engineering, and will be discussed in Appendix A, The Users' 

Manual. 

The system operates in an ALIS? environment using several 

files of ALISP functions for suppport. These files are: 

MED - Top-level functions which serve as a 
front-end to the system. Appendix I 
contains a listing of the code for 
these functions. 

PARSER - functions which utilize the augmented 
transition network gramnar to determine 
the validity of input sentences and 
call SNePS functions to manipulate the 
data network. (See Bates [1].) 

SNEPS - functions which construct, find or change 
parts of semantic network. (See Shapiro 
[ 8 ] . ) 
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DTFER 
MATCH 
HULTI 

- use~ to invoke inference rules and trace 
their deduct.ion. 

Of course, the usefulness of such systems as PARSER and 

SNePS weighed heavily in the decision to build the system MEDIC 

along the lines we will describe. 
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2. LEXICON 

A meaningful natural language sentence consists not merely 

of words, but of words which fit together in a proper way. So 

our lexicon is not just a list of words. Each word has an 

associated list of "features", most of which reflect how that 

word can be used or even what it means (analogous to standard 

dictionary entries -- word, grammatical category, definition, 

etc.). Such features indicate case or categorical restrictions 

which define or delimit the word. One type of restric~ion is 

the superficial grammatic or syntactic one. E.g., words can be 

nouns, adjectives, etc., or subjects, objects, etc. Thus the 

grammar would contain rules which require each statement to have 

a subject and a verb, or each preposition to have an object. 

Unfortunately, syntactic grammars tend to accept many 

synta~tically correct but meaningless sentences. As expected, 

Venipuncture safe in hemophilia. 

Prothrombin consumption test in is. 

would both set rejected syntactically. But practically any 

English sentence can be made nonsensical (though syntactically 

correct) by changing a word while fixing the syntactic category, 

as: ' 
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Trauma causes hematuria in hemophilia. 

Trauma causes infants in hemophilia. 

This last statement is nonsensical (as opposed to merely false) 

in that the meanings (or semantics) of the words are in 

conflict. 

In order to avoid such sentences, we could use a semantic 

grammar, introducing deeper case information which reflects the 

semantics "sufficiently" {We do not try to capture the entire 

meanings of words.) and making the grammatical rules take these 

semantic cases into account. (Ue should point out here that our 

use of the word "case" is consistent with the current!~ popular 

general sense discussed by Bruce [3, p. 336]: "A case is a 

relation which is 'important' for an event in the context in 

which it is described." In our situation, a simpler definition 

is more appealing: 

the sentence.) 

The case indicates the role of the word in 

In general, a semantic grammar is practical only when the 

domain of discourse is rather narrow. Since we are tightly 

restricted here to the realm of hemophilia (and some related 

diseases), semantic cases are both natural and useful. Some 

of these cases are disease, laboratory test and laboratory 

result. An example of the type of restriction imposed by the 

semantic graumar is that every laboratory result must be asso- 

ciated with a laboratory test. Of course, the semantic approach 

allows relationships between sentences to be discerned, thus 



improving question-answering. The cain disadvantage is that 

senantic grammars·tend to be larger than those syntactic 

gramamrs which accept the same sentences (1]. 

The grammar adopted in MEDIC uses a blend of syntactic and 

semantic cases and will be discussed in the formal context of 

ATNs in Section 4. Our lexicon retains the needed case 

information v~a the feature CTGY. As an example, consider the 

sentence 

Prothrombin consumption test is normal in mild hemophilia. 

"Prothrombin consumption test" plays the role of a laboratory 

test, "normal" the role of a laboratory result, "mild" the role 

of the type of disease and "hemophilia" the role of the disease. 

This role (case) information is stored in the lexicon (and 

thereby available to the PARSER functions) in the following 

form: 

(HEMOPHILIA ((CTGY,DISEASE) (NUM,SING) 

(IS ((CTGY,V) (ROOT,BE) (TENSE,PHES))) 

(MILD ((CTGY,DISTYPE))) 

(NORMAL ((CTGY,LABRES))) 

(PHOTHROMBIN/ CONSUMPTION/ TEST ((CTGY,LABTEST) (NUM,SIHG))) 

(FTR,INANIM))) 

The CTGY feature allows data to be partitioned into tabular 

form: 
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Lab test Lab result Type of disease Input Statement ..;r _ 

Prothrombin 
consumption 
test 

n o r ra a I n i Ld h e no ph Ll La Prothrombin consuraptio: 
is normal in mild 
hemophilia • 

PTT variable 
. 

nild hemophilia PTT is variable in 
mild hemophilia. 

Thrombin 
time 

normal hemophilia Thrombin time is normal 
in hemophilia. 

Our syntactic cases are presuned to be familiar. Our semantic 

cases are shown below with sample words for each case. 

Labtest -- PTT, Coagulation time 

Labresult -- abnormal, normal 

Sywpto~ -- fever, petechiae 

Frequency c o nmo n , rare, cyclic 

Proxcause hematomas, trivial trauma 

Proxcond -- bleeding tendency, antibodies against 
Factor VIII, start of intensive 
physiotherapy 

Disease hemophilia, Von Willebrand's disease 

Distype nild, moderate, severe 

Treatment -- analgesic, anticoagulants 

Reconnendation -- safe, hazardous 

Temprel -- in, after 

Age -- children, adolescents 

There is one group of CTGY's, the idiom related ones, which 

lie sonewhere between the syntactic and semantic cases. These 

CTGY's arise froo the fact that a phrase, rather than just a 
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single word, is often used to represent a concept. They allow 

words to be amalgamated into one graumatical unit, due to the 

overall semantics. For example, several words are used to 

describe a lab test like "prothrombin consumption test". The 

corresponding lexical entry would be: 

(PROTHROUBIN/ CONSUMPTION/ TEST ((CTGY,LABTEST) (NUM,SING))) 

The category feature of prothrombin consumption test is given as 

lab test in the lexicon and is in singular (as opposed to 

plural) form. The slashes(/) allow ALISP to read the phrase 

''prothrombin consumption test" as a whole instead of as three 

separate words. Such phrases are called idioms and are treated 

internally as if they were single words, essentially as noun 

phr2ses. So at any point in a sentence where a noun (synptom, 

lab test, treatment, etc.) is expected, an idiom could occur and 

will be investigated as a possibility (via the idiom subgrammar 

to be discussed in Section 4). The lexicon provides the infer- 

mation about whether words are beginnings, middles or ends of 

idiom phrases. Each completed idiom is also in the lexicon with 

its appropriate features. The lexical entries for "prothrorabin 

consumption test" and its idiom-components are: 

(CONSUMPTION ((CTGY,IDIOMHID))) 

(PROTHROMBIN ((CTGY,IDIOMBEG)) 
((CTGY,IDIOMMID))) 

(PROTHROMBIN/ CONSUMPTION/ TEST ((CTGY,LABTEST) (~Ul1,SING))) 

(TEST ((CTGY,IDIONEND)) 
((CTGY,LABTEST) (NUM,SING) (ROOT,LAB/ TEST))) 



-13- 

Another interes~ing feature which is attached to a word is 

ROOT. ROOT is used for handling synonyms. All synonyms 

will be stored in the SNePS network as one particular word. An 

example is the phrase "partial thromboplastin time", which is 

another way of saying "PTT". So, the entry for "partial 

thromboplastin tine" in the lexicon is: 

(PARTIAL/ THROMBOPLASTIN/ TIME ((CTGY,LABTEST) (NUM,SING) 
(ROOT,PTT))) 

HOOT is used for dealing with a word which has several (legal) 

spellings like "hemophilia" and "haecophilia". Their lexical 

entries are: 

(HAEMOPHILIA ((CTGY,DISEASE) (ROOT,HEMOPHILIA))) 

(HEMOPHILIA ((CTGY,DISEASE) (NUM,SING) (FTR,INAMIM))) 

ROOT is also used in a more customary way, namely to store the 

root of a verb. The word "are" has "be" stored as its root. 

Its lexical entry is: 

(ARE ((CTGY,V) (ROOT,BE) (TENSE,PRES) (TRANS,T) (INTRANS,T))) 

Note that if a ROOT is not given for a word, the word itself is 

assumed to be the ROOT. 

Our lexicon (see Appendix E) contains about 400 words, 

along with their associated features. Of course, it does 

not contain all the words that might be used in discussing 
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hemophilia. When~ word, say XXX, in the input sentence is 

not in the lexicon, the message: 

"XXX NOT IN DICTIONARY" 

is output. The word along with appropriate features would 

have to be added before the sentence would be acceptable. 
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3. SEMANTIC (SNePS) NETWORK 

As we indicated in Section 1, each statement in our data 

base is stored as a semantic network. The network representing 

a statement is most easily visualized as a directed graph with 

labeled arcs (called descending arcs in SNePS). {For clarity, 

we suppress the other types of arcs when possible.) Terminal 

nodes (called atomic constants) represent individual words in 

the sentence. Each such node is designated by the word it 

represents. Nonterminal nodes (called molecular constants) 

represent word groups, namely phrases and sentences. These 

nodes are denoted via symbols of the form Hx where x is an 

integer. The arcs emanating from a molecular node Mx point to 

the nodes which are its components or constituents. The labels 

on these arcs specify the role (case) that the indicated 

constituent plays in the group of words represented by Mx. 

As an example, consider the statement "PTT is variable 

in mild hemophilia." It is represented in our data base by 

the graph 
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LABTEST 

~ 

LABRES TYPEDIS 

VARIABLE 

DISTYPE .; DISEASE 

HEHOPHILIA 

or by the lists 

(M19 (LABTEST (PTT)) (LABRES (VARIABLE)) (TYPEDIS (M3))) 

(M3 (DISTYPE (MILD)) (DISEASE (HEMOPHILIA))) 

as produced by the SNePSUL DESCRIBE function [8]. 

We should note that if a sentence is input with an 

unmodified disease phrase, as in 

Petechiae is rare in hemophilia. 

a molecular structure is still built tc represent the type of 

the disease, with the word "plain" assigned as the default 

DISTYPE. Thus the.wprd "hemophilia" is viewed as a phrase 
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"plain hemophilia". Graphically, it becomes 

DISTYPE 

~ 

"Plain hemophilia" can thus be processed like other types of 

hemophilia with the same deduction rules and ATN grammar.· A 

plain disease is treated only as a special case when forming the 

structure (if the disease had no Dodifier, put "plain" in as the 

uodifier) and in sentence generation (if the modifier is "plain", 

suppress modification). 

The SNePS system is also used to build temporary variable 

and pattern structures during question-answering. SNePS employs 

so-called auxiliary arcs to distinguish between constant nodes, 

as in the example above, and variable nodes, as in the following 

network built to find answers to "What lab tests are abnormal in 

severe hem;philia?": 
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WHAT--- 

:VAR 
I 
I 

'f 
T 

DISTYPE DISEASE 

The Tx's denote temporary molecular nodes. :VAL and :VAR 

are auxiliary arcs which identify "WHAT" as the name of a 

variable atomic node ,(See [8] for a more thorough d f scu s s L'o n , ) 

In Section 4 we will see bow such pattern networks are oatched 

within the data base to answer questions. 

Our semantic network also contains deduction rules, which 

are meta-sentences in the sense that they express relationships 

between types of statements, rather than expressing medical 

facts. The SNePSUL version of each rule is presented below 

followed by its English version and an explanation of how the 

rule is used in question-answering. Note in advance that these 

rules use bound variable nodes as in predicate calculus. These 

nodes are preceded by dollar signs($) in quantification and by 

asterisks (*) for later references. 



-19- 

RULE 1 -- 

(BUILD AVB ($X $Y $Z) 
AHT (BUILD MIN 1 MAX 3 

ARG ((BUILD LABTEST ~x LABRES VARIABLE 
TYPEDIS (BUILD DISTYPE *Y DISEASE *Z)) 

(BUILD LABTEST *X LABRES PROLONGED 
TYPEDIS (BUILD DISTYPE 0y DISEASE *Z)) 

(BUILD LABTEST *X LABHES REDUCED 
TYPEDIS (BUILD DISTYPE ~y DISEASE *Z))) 

CQ {BUILD LABTEST *X LABRES ABNORMAL 
TYPEDIS (BUILD DISTYPE *Y DISEASE *Z))) 

If a particular laboratory test X has a laboratory result 

of variable, or a laboratory result of prolonged, or a 

laboratory result of reduced (in any particular disease), then 

the laboratory test X has an abnormal laboratory result (in that 

disease). 

This rule would be used for questions like: 

What lab tests are abnormal in mild heuophilia? 

(i.e., What lab tests have abnormal lab results in mild 

henophilia?). 

The rule defines what laboratory results fall into the range of 

abnormality. 

RULE 2 -- 

(BUILD AVB {$V $W $X $Y $Z) 
&ANT ((BUILD PROXCAUSE *V SYMPTOM *W 

TYPEDIS (BUILD DISTYPE *Y DISEASE *Z)) 
( BUILD PROJ{CAUSE ~:1,1 SYi--IPT01"1 «x 
TYPEDIS (BUILD DISTYPE *Y DISEASE *Z))) 

CQ (BUILD PROXCAUSE *V SYllPTOM *X 
TYPEDIS (BUILD DISTYPE *Y DISEASE 5Z))) 
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is interpreted as 

If a condition V causes symptom W (in a particular disease) 

and if a condition W causes symptom X (in that disease), then 

the condition V causes symptom X (in that disease). 

This rule reflects the transitivity of the causal relationship. 

This rule would be invoked if a question such as the 

following were asked: 

Does V cause X? 

where we know V causes Wand W causes X. 

An example from the data base is the following. (Part of 

this example was given in the sample session with MEDIC in the 

Section 1.) Suppose that the following statecents have already 

been stored in the systeu. 

Hemorrhage into the forearm muscle uay cause 
nerve compression in the arm in hemophilia. 

Nerve colipression in the arm may cause loss of 
use of the hand in hemophilia. 

Nerve compression in the arm may cause gangrene 
of the finGers in hemophilia. 

Then the responses: 

Hemorrhage into the forearm muscle causes 
loss of use of the hand in hemophilia. 
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or 

Nerve compression in the arm causes 
loss of use of the hand in hemophilia. 

will be given in reply to the question: 

What may cause loss of use of the hand in hemophilia? 

Since we have the above rule, an answer can be determined 

by the deduction system. Without the rule, the answer to the 

question would be: 

"ANSWER NOT FOUND" 

RULE 3 -- 

(BUILD AVB ($W $X $Y $2) 
&ANT ((BUILD PHOXCAUSE ~W SYMPTOM *X 

TYPEDIS (BUILD DISTYPE *Y DISEASE *Z)) 
(BUILD PROXCAUSE *W FREQUENCY COMMON 
TYPEDIS (BUILD DISTYPE *Y DISEASE *Z))) 

CQ (BUILD SYMPTOM *X FREQUENCY COMMON 
TYPEDIS (BUILD DISTYPE *Y DISEASE *Z))) 

is interpreted as 

If w causes symptom (in a particular disease) and if 

W is common (in that disease), then symptom is common 

(in that disease). 
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RULE 4 -- 

(BUILD AVB ($W $X $Y $Z) 
&ANT ((BUILD PROXCAUSE *U SYMPTOM *X 

TYPEDIS (BUILD DISTYPE *Y DISEASE *Z)) 
(BUILD SYMPTOM *X FREQUENCY RABE 
TYPEDIS (BUILD DISTYPE *Y DISEASE *Z))) 

CQ (BUILD PROXCAUSE *W FREQUENCY HARE 
TYPEDIS (BUILD DISTYPE *Y DISEASE *Z))) 

is interpreted as 

If W causes symptom X (in a particular disease) and if 

symptom X is rare (in that disease) then U is rare (in 

that disease). 
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4. THE AUGl-IEi-.I'rED TTIAlJSITIO~J IJETtlOHK 

The ATN in this project parses natural language statenents 

and questions and generates natural language sentences. Ve 

chose to describe the grammar used in MEDIC via an ATU because 

of the well-known ATH attributes: perspicuity, generative power, 

efficiency of representation and operation, and ability to 

capture linguistic regularities and ceneralities [1]. These 

attributes have stimulated wide (in fact, dowinant) usage of 

grammars in natural language understanding and question- 

answering systems. Consequently, many systems are now available 

to support the ATN user -- PARSER and SNePS in the present 

case. Our primary sources of infornation about ATHs were a 

paper by Woods [10] and the excellent sum2ary by Bates [1]. 

Gener2.tion fror,; a netuork is discussed in two articles by 

Shapiro [7 and 8). 

Our ATN can be depicted as a directed multi3raph gith 

labeled states and ordered labeled arcs. There is a specified 

start state, s, and set of possible final states. Moreover, 

each arc is auguented by a test and set of subsequent actions. 

llonteruinal PUSH arcs allow recursion, uhile augmentation allows 

context-checking and side effects, anong other things. 

As an example, consider the following two arcs emanating 
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from one of the nodes in our ATH (There are three other arcs 

that are not shown here.). 

(?OS-DISEASE 

(CAT DISEASE (NULL (GETR DISTYPE)) 

(SETH DISTYPE 'PLAIN) (SETH DISEASE*) 

(TO DISEASE-POP1)) 

(PUSH FIRST-OF-IDIOM T (SETH IDIOM ii) (JUMP POS-NOUN))) 

The graphical representation would be 

CAT DISEASE 
TO 

Check for DISTYPE. 
If none, DISTYPE := ttPLAIHtt 
and DISEASE:= current word. 
Otherwise, test fails. 

PUSH FIRST-OF-IDIOH 
TC 

POS-NOUN 

Aluays put IDIOr; 
in i~-register. 

Here, parsing has arrived at a POSsible DISEASE. If the current 

word has CATegory DISEASE and the te3t succeeds, then the upper 

arc is traversed and the indicated actions are perforsed. 
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Otherwise, the network is restarted at the FIRST-OF-IDIOM state 

and if an !DION can be completed, it is saved uhile the lower 

arc is traversed, after which execution JUIJPs to the P0Ssible 

NOUN state (without consuming any more of the input string). 

The graphical diagrams of Appendix C will provide a sinilar 

picture of the ATH grammar (sans augmentation, as per the usual 

convention) for MEDIC, while Appendix D shows the actual grammar. 

Here we will be content with a brief' discussion of some of the 

principles on which the grammar was based. 

The overall parsing procedure can be suamarized as follows. 

Each input sentence is "prepared" by deleting all punctuation 

prior to parsing and by arranging the words in a list. The 

systera then tries to parse the sentence as a question. If 

successful, a natural language answer (if any) is output. 

Otherwise, the systew tries to parse the sentence as a statement. 

A successful parse builds a semantic network representation of 

the information in the statement (In fact, the building proceeds, 

in a register called FR.Arm, p a r a Ll e I to (or as part of) the 

parsing, via the augmented actions.). If this parse fails, the 

system responds 

nE1\ITRY DOES NOT PARSE". 

Since statement parsing can be discussed nore easily at this 

juncture, it e llill discuss it first. The parsing of a statement 

is based on the assuraption that certain types of words or phrases 
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will occur in certain locations, relative to each other. Thus 

sentences are expected to be structured according to various 

syntactic and seuantic pri11ciples, as discussed in Section 2. 

The syntactic principles are those of standard English, e.g., 

A noun phrase (as subject of a statement) will usually 
occur at the beginning of a statecent and before 
the verb. 

Prepositional phrases may occur anywhere in a statement. 

Adverbs may occur anywhere ib a statement after 
the subject. 

Predicate adjectives occur after a verb. 

The semantic principles derive from our case distinctions, and 

are much more powerful and restrictive, e.g., 

If a lab result entry is encountered in a sentence, 
there must also be a lab test entry in the sentence. 

If the verb "causett is in the sentence, then 
a PROXCAUSE entry or PROXCOND entry must occur in 
in the sentence. 

For example, these principles allow the following types of 

statements to be parsed: 

Some lab test has some lab result in some disease. 

Some sy~ptom is soae frequency in ~oue disease. 

Sooa condition causes some syuptom in some disease. 

Some treatment has some reco~sendation in sone 
disease. 

One interesting feature of the ATN is the idiom subnetwork 
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to uhich we alluded in Section 2. At any point in the p~rsing 

where an idiom is allowed, there will be a PUSH arc for the 

FIRST-OF-IDIOU state (as in the exaLlple at the start of this 

section), which instigates the following procedures: 

Checks to see if the word can be the first word of 
an idiom. 

If so, then is the second word in the phrase a 
middle (not first or last) word of an idiom. 

If not, is the second word i last word of an idiom. 

The checking continues until the word being 
processed is a last word, then idiom-phrase is 
popped, as a whole, back to previous (just after 
the PUSH) point in cocputation. 

Idiom is then checked to see if it is a symptom, 
lab test or whatever is appropriate at that point. 

See the appropriate ATN segments in Appendices C and D for 

further details. 

It is interesting to note that it is possible for a phrase 

to parse within the idiom subnetwork even though the whole phrase 

is not in the lexicon, in which case the phrase will not parse 

in the whole network. For exaDple, the phrase 

fatal forearm fingers 

will parse within the idiom subnetwork because of the idioas, 

"fatal hemorrhage", "hemorrhage into the forearm muscle", and 

"cangrene of the fingers". 
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However, the phrase "fatal forearu fingers" is nonsensical 

and not in the lexicon. The exacple in Appendix I (which 

illustrates the par~ing of a statement with tracing) also 

shows the parsing of an idiom. 

Once a statement has been found to be acceptable, the 

system searches through the data network to see if it 

incorporates new information. If the information is new, 

then a new node representing the st~tement is added to the 

network. This node in fact was built up (in list, not 

SNePS, forn) as the parsing was proceeding and is the 

value of the successful parse. This was accooplished by 

setting appropriate registers via actions on the aros of 

the ATH. For example, if the arc 

(CAT PROXCAUSE T (SETH CASE (COIJCAT 'PROXCASE *)) 

(TO CASE-POP)) 

is traversed as part of a successful parse, the current uord 

(or idiom) is saved as the PROXCAUSE. As an illustration 

of the final building process, consider the statement 

Hematomas uay cause fever in hemophilia. 

Suppose MEDIC has determined 1L to be a valid statement, but 

has not yet built the wolecular SNePS structure. In other 

words, the parse is heading into the FTIAME-POP state. At 

that instant, the register FRAME will contain the list 
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( PROXCI1USE EEI1ATO!·IAS IIOI;AL l:AY SYEPTOU FEVER TYPED IS H1) 

of each appropriate CTGY followed by the word or node of 

that CTGY in the s t a t e me n t , FRAf·1E-POP has a single arc 

emanating from it: 

(FRAHE-POP 

(POP (APPLY FINDORBUILT (GETR FRAME)) T)) 

Thus the ATN pops (returns) either a newly built structure 

which looks like the graph 

DISTYPE 

~ 

DISEASE 

PROXCAUSE 

HEtiATOHAS 

or returns H28 the value of the above structure in the data 

n e t t-: o r le • 

The parsing of a question is based on principles 3inilar 
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to those used for parsing statements (as expected, parts of 

questions are parsed by a sub-network of the arcs also used for 

statement-parsing} •. The types of questions MEDIC can parse and 

answer (if an answer is stored in the network) are: 

True-false questions 
This type of question is usually just a perDutation 
of the words of the original input statement (except 
that the question starts with words like nisn, "does", 
"nay" and nhave". 

What causes some symptom in some disease? 

What is the effect of some condition in some disease? 

What is the result of some condition in soce disease? 

What is the frequency of some symptom in some disease? 

What (which) syEptom is some frequency in some disease? 

What (which) condition causes sone syruptoo in some 
disease? 

wnere the reference to a disease can be omitted. 

As a question is parsed, the critical components of the 

question are saved in a rezister called QFRAME. When the 

parsing of the question is completed, the SNePS deduction 

routines are called to find the answer. For example, let us 

return to the question 

What lab tests are abnormal in severe hemophilia? 

This lc2ds to 

(DEDUCE (Contents of QFHANE)) 
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which in turn produces 

(DEDUCE LABTEST %WHAT LABRES ABNORMAL TYPEDIS T111) 

%WHAT is a SNePS variable which will natch any appropriate 

laboratory test with abnormal lab result. The system is told 

to "FIND" a structure in our data base which looks like 

LABRES TYPEDIS 

SEVERE 

ABNORMAL 

(Cf. Section 3.). 

"DEDUCE" also tells the system to activate any deduction rules whose 

consequents "match" QFHAME's contents. II' any rules have such 

consequents, their antecedents are checked to see if they are in 

the network. If so, the consequent is instantiated and some 

type of structure is built. This new structure will be returned 

as an answer to the question. The system does not stop when 

finding an answer but returns as many ansuers as 

it can find. The answer returned is an assertion node (or 
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list of nodes, if there is sore than one answer) which 

represents a statement. 

In order tp generate natural language ansuers frou 

these assertion nodes, cocputation jumps to the generation 

state (G-START) of the ATE. The arcs emanating from ~his 

assertion node are inspected and a string of appropriate words is 

constructed to form a sentence which represents the answer. 

Various principles, many analogous to those used in parsing, 

are used in sentence generation, e.g., 

Only certain cateGories can occur as the subject of 
the sentence, like lab test, treatment, proxcause, 
or s y np t o n , 

The verb inserted 
of the subject. 

into the sentence depends on the case 
Verbs used are nis", 11;;;.reil, 11cause11, 

"c a u s e s , "o c c u r-!", and "o c c ur s !", 

If a f o r n of the verb "o o c ur " is used a n d there is a 
frequency case onanating from the assertion node, the 
adverbial form of the word of the frequency arc is used. 

If the type o:f disea.sG stored is ?:plain------", say 
"plain heaophilia", then the phrase "in hemophilia" is 
added to the sentence string with "plain" suppressed. 

Of course, the statement generated by an assertion node can 

be quite different from the statenent that was entered when the 

node was created. For exaIJple, 

Spontaneous bleeding uay start in emotional stress 
in h e mc p h Ll La , 

wo u L d ro r n the structure 
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DISTYPE 

·~ 

But, if M34 is sent to the generation portion of the ATN, 

the sentence generated would be: 

Emotional stress may cause spontaneous bleeding 
in hemophilia. 



5. POSSIBLE EXTEIJSIOI-TS OF THE SYSTEll 

One could introduce a method of cocparing diseases since 

different diseases can be input. Then one could answer 

questions like: 

What are the si~ilarities of beaophilia and 
Von Willebrand's disease? 

or 

What are the differences between heuophilia and. 
Von Uillebrand's disease? 

First one would have to add to the ATN so that these questions 

could be parsed. ns11:1ila.r11 would require a set of deduction 

rules \-Jhich ·would define "siLiilarn. The rules might look 

like the following in English: 

If lab test .. , ... has lab r e s u I t Y in hecophilia, and 

if lab test has lab result Y in Von Hillebrand's 

disease, then hemophilia is sisilar to Von Willebrand's 

disease with respect to the lab result of lab test X. 

If condition ..,_,. .·. y in h e uo ph a Lf e , 2nd 

if condition '·' i":.. causes s y np t om y in -v on 1! i 11 e b r a n d ' s 

diseae, then heaophilin is siuilar to Von Willebr~nd1s 

diseaGe with respect to the effects of condition 
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Further rules i~ this vein would be needed to define "siuilar". 

0 Different u i-; o u 1 U r e q ti i r- e a set of rule s 11 h i ch def in e 

"diffcrent11• The followins uight be the Cnclish version of 

such rules: 

T .. ~ 
.I..!. labtest has 12.b result y in hemophilia, and 

if labtest V 
.b. has 1 ·. ... ao result z in Von Willebrand's 

disease, then hemophilia is different from Von 

Willebrand's disease with respect to the lab result 

of lab test " "" . 

If condition c a u s e s s ym p t ou V 
J,. in hemophilia, and 

if condition z in Von Willebrand's 

disease, then hemophilia is different from Von 

l-Jillebric~nd " s disease ~Ji th r e s p e c t t o t n e e rf e c t s of 

condition 

Pu r t h e r- rules of this t y p e trc u Ld be needed to detine ndiffer'Gntn. 

The creation of a cedical diagnostic system is actually a 

separate pro j e c t , rat h e r- than c:t n .ex t ens ion of this pr o j e ct per 

s e , Ho w e v e r , there is SOLiG n o t e tr o r t h y o v e r La p of the t uo 

projects. So~e of the ATil could be used for parsing. Tho s arie 

cases of the seaantic nctworl: could be used with sooe additional 

c a s e s added, s u c l: 8.S a. s t a t i s t Lc a L 1;ciL:;l;tin:; arc for certain 

sy~ptoras or laboratory values. Tl1e a r c a o r' L C:L o result t: i.o u I d 

have to be expanded to be allo~; interpretation of numerical 
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values as particQlar results. A Ch art Of" St 2. ti S ti Ca 1 1; 0 i G ht 3 
,., 

for cert a i n s y r.L pt o rn s ,.!... .u h e El op h i 1 i a is z iv e: a i n Le 1J is e ta l . 

[ 8] . This chart could be iapleGented uith the above changes 

plus soue ALI3P functions which kept runninc totals for a 

patient. For each type of disease, we could construct an 

archetypical patient who exhibits the classic symptoms of the 

disease. Each given patient would be coupared to the irchetype 

to deternine if he had the disease. 

A working example of a medical diagnostic system is fiYCIN 

[ 9]. NYCIJ is an interactive medical prograu which has been 

used to advise physicians requesting advice on appropriate 

drug therapy for patients with bacterial infections. HYCIII 

is a production rule systeD with a knowledge base of 200 

rules and data which includes a list of drugs used for 

bacterial infections and a list of organisLs which cause 

bacterial infection. 

to apply a goal rule to a patient. This goal rule is: 

1) There is an organism which requires therapy, and 

2) Consideration has been given to the possible 

existence of additonal organisss requiring therapy, 

even though they have not actually been recovered 

from any current cultures, 

then: do the f'o Ll.o u Ln g : 

1) Co up Ll e the list of possible t h e r a p i a s :.;hie!:, 

based upon sensitivity data, uay oe effective 

asainst the organisws requiring treatuent, an~ 
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2) Determine the best therapy recowuendations 

fron the compiled list. 

otherwise: Indicate that the ~atient does not require therapy. 

If this rule cannot be applied, then the system backs up 

and tries to prove something which will yield the goal rule 

As the proving proceeds, often data about the patient, 

e.g., lab results for a certain lab test, are requested. 

The parser now requires words to be spelled correctly, 

except for words which actually have more than one correct 

spelling like "hemophilia" and "haemophilia" as show~ in 

Section 2. The problem of handling misspellings could have 

been handled by storing the correctly spelled word as the ROOT 

of the misspelled word. HcwevBr, this does not seen to be the 

most efficient rueans because of the amount of storage it would 

have consuced. Ifot all misspellinGs could have been accoNodated. 
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6. SUili1ARY 

We have presented an interactive deductive natural 

language medical question-answering system, based on the 

very general ATN formalism of PARSER.and the SNePS semantic 

network processing systeu. Comaunications take place in 

the context of the present lexicon which contains 

approximately 400 words and their delimiting features. 

current data base comprises 74 facts about heuophilia 

and Von Willebrand's disease. Seventy-nine nodes have 

been constructed in the process of building the data base 

and conprise a file which is 48 PHUs long. Due to the 

large data base, an average query takes anywhere fron 3 

to 8 seconds of CPU tiue, depending on whether Ceduction 

The MEDIC system is among the first cocplete natural 

language deductive question-answering systsns usin~ S~ePS 

und c2n be thou~ht of as being a prototype, experi~ent or 

illustration. Consequently, possible extensions or 

r c v a e t c n s are n un e r o u s , 
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APPENDIX A 

USER'S MANUAL FOR MEDIC 

To use MEDIC, sign on the CYBER and enter the following 

commands: 

GET,MEDIC/UN=CSDWEBS 
CALL,MEDIC 

then wait patiently (at most 2 ninutes) until the system is 

initiated. 

A session with MEDIC will begin with: 

SYSTEM 1.2 MAY 1, 1979 
---------------------------------------------------------------- 
MEDIC rs A MEDICAL QUESTION ANSWERING SYSTEM WITH A DATA BASE OF 
HEMOPHILIA INFORMATION. YOU MAY ASK A QUESTION, I.E. 

IS COAGULATION TIME NORMAL IN MODERATE HEMOPHILIA? 
OR YOU MAY ADD INFORMATION TO THE SYSTEM, I.E., 

COAGULATION TIHE IS NORMAL IN HEMOPHILIA. 
TO END THE SESSION, JUST HIT CARRIAGE RETURN OR TYPE 

BYE (WITH A SPACE AFTER BYE) 
AND HIT THE CARRIAGE RETURN. 
---------------------------------------------------------------- 
PLEASE ASK A QUESTION on ENTER NEW HEMOPHILIA INFORMATION 

The user can now enter a question or statement in natural 

language forn, subject to the restrictions described in 

Sections 2 and 4. Note that the sentences must contain 
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no commas, must end with"·", "?"or"!" and must not be 

coupound or complex. The system will read and store data, 

interpret questions, and generate natural language output 

if an answer is stored in the data base. After responding 

(accepting, rejecting, answering), the system will keep 

requesting more input from the user unless the user enters 

"BYE". Entering "BYE" will induce the following termination 

sequence: 

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATION 
*BYE 

DID YOU CREATE NEW INFORMATION WHICH SHOULD BE SAVED? 
* 

The user has the option of saving new information that was 

entered or deduced during the session. Answering "yes" 

here stores the new data base on HEMONET/UN=CSDWEBS. 

However, if one calls MEDIC, the old data base will be 

used. To incorporate the new data base into MEDIC, the 

ALISP file NEDSYSW used in the procedure MEDIC must be 

recompiled (See Appendix B.). In any case, the system 

will respond as follows: 

GOODBYE 
WHEN EXITING, PLEASE DISPOSE ECHO-LISTING 

D(ISPOSE), S(AVE AS PERMANENT FILE), L(OCAL), K(ILL)* 

Then one should type "D" after the * prompt to dispose the 

listing. Note that the listing will be printed at Central and 

delivered to the Computer Science department unless the 

destination code is changed. After COLling out of the MEDIC 
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system, you will be at the KCL level on the Cyber and can then 

sign off by just saying "BYE". 

Several sample diaglogues with MEDIC are given in Appendix F. 

POSSIBLE PROBLEMS 

In order to circumvent a bug in the echo system, the 

variable PRINEND has been reset to 150. If you decide to 

do any ALISP computation of your own, (e.g., if you end up 

in the break package) then you should reset the value of 

PRINEND to 72. 

The system can be used only on weeknights after 7:30 

(approximately) when the field length (which should be 

110K) is raised. The field length cay be increased on weekends 

by request to the computer operator. 
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APPENDIX D 
HOW TO RECONSTRUCT SYSTEM 

It will be necessary to "reconstruct" the MEDIC 

systen in various circumstances (for example, if ALISP 

or SNEPS/UM=CSDLIB were recompiled or a change in the 

ATN or data base were desired). Recall (See Appendix A) 

that the current MEDIC system is activated by calling the 

procedure MEDIC, which consists of the following control 

statenents: 

MEDIC. 
ALTEH,LU=*,BC=A. 
RFL,110000. 
ATTACH,ALISP/UN=CSDLIB. 
ALISP,FL,SI=HELPETIC/CSDWEBS. 

The last statement uses the SI parameter to execute the 

file HELPERC which is just the ALISP statenent 

(LOAD '(MEDSYSW CSDWEBS)) 

MEDSYSU is a conpiled file containing the entire MEDIC systeLl. 

So reconstructing MEDIC amounts to recompiling NEDSYSW. 

In order to reconpile MEDSYSU, one should enter the ALISP 

system (when at least 110K is available on the Cyber) and 

execute the following ALISP code: 
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(LOAD '(SNEPS CDLIB)) 
(ATN-IH '(ATHNET GSDWEBS)) 
(LEXIU '(LEXICON CSDYEBS)) 
(STATUS'/' 0) 
(INSYS HEMONET) 
(SNEPS T) 
(IHTEXT (RULES CSDWEBS)) 
(A(PROGN (SAVE 'MEDSYSW) (HEDIC))) 

This code will save a new compile file MEDSYSW (approximately 

900 PHUs) on the user account on which you are signed. This 

will require about fifteen minutes on the terminal when Cyber 

usage is light. Note that the last command above initiates 

the MEDIC system. Appendix A indicates how to exit from MEDIC. 
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APPENDIX C 

ATN STATE DIAGRAM 

This appendix contains the graphical representation of the 

ATN. We should note that in general the clockwise (from the top) 

ordering of the arcs emanating from a node corresponds to their 

order in the ATN. Occasionally, this order has been changed in 

the graph to allow easier representation. In such cases, the 

arcs have been numbered to indicate their actual order in the ATN. 

PUSH QUESTION TO 

JUr·iP 

CALL G-START TO 

POP 

CALL G-START J 
POP 

PUSH STATEMENT J 

JUNP 

TO 
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PUSH POS-DISEASE TO V TO 

JUNP 

V TO 

WRD 
(WHAT WHICH) 

TO 

I, ooE!)- ... ..;;.P...:..u_;.s..:..:a;.._.;;cp....;;o--s----'!'--TO;;._u;;..;r l.,;...J _"'.;;;._! a"'--------------~~ Q uEs::., F =~ 2 t ,T • -1 1.r - ' ,_ _, 

CATV TO 
HRD OF TO 

JUHP 

WRD MAY TO WRD 
{CAUSE CAUSES) 

TO 

1 

iJRD ( A THE) TO 

t·JRD 
FREQUENCY 

TO 

3 PUSH POS-NOUN TO 

WRD (EFFECT EFFECTS RESULT 
RESULTS SYMPTOH SYHPTOiiS) TO 

_.,, 

OF-IDIOH TO 
TST ARB TO 
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HRD (A THE) 
TO 

JUHP 

CAT SYHPTOH 
TO 

JU!-lP 

CAT 
PROXCAUSE 

TO 

WRD (AN 
THE) TO 

JUMP POP 

JUHP JUNP 

POP 

PUSH 
FIRST-OF­ 
IDIOU TO 

WRD OF 
TO 

3 

PUSH FIRST­ 
OF-IDIOM TO 

PUSH V-1 TO 

PUSH POS-TEMPREL TO 

NODAL TO 

V-1 TO 

WRD (IN FOR THE) TO 

CAT DISTYPE TO 

CAT 
DISEASE 

TO 

CAT DISEASE TO DISEASE­ 
POP 1 

POP 

CAT DISEASE TO POP 

PUSH FIRST-OF-IDIOM J 
POP2 
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CAT LABTEST TO 

CAT SYMPTOM TO 

CAT PROXCAUSE TO 

CAT PR OXCO?JD TO 

CAT FREQUENCY TO 

CAT TREATHENT TO 

CAT RECOHHEND TO 
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POP 

0 
0 E-; 
E-; 

:z: 
0 q :::J 
E.i :z: 0 

0 :z: 
µ.:i u I 
l'J :x: U) 
< 0 0 
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< ::r:: u E-; U) 

<t: :::J u P-, 

1 2 4 

PUSH 
FIRST- 

OF-IDIOM 
TO 

PUSH FIRST-OF-IDIOM J 

CAT TEMPREL TO 

PUSH FIRST-OF-IDIOM J 

CAT IDIOMBEG TO 

V TO 

TO 

NODAL TO 

CAT ADVERB TO 

CAT LABRES TO 

PUSH POS-NOUN TO 

POS-TEI-iPREL TO 

PUSH PCS-DISEASE TO 

CAT IDI OlHD TO 

CAT IDIOMEND TO POP 

LABRES TO 

TO 

PUSH POS-TEMPREL TO 

PUSH PCS-DISEASE TO 

ADVERB TO 

TO 

V TO 
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JUUP 

JUHP 
CALL GDIS-2 

JUMP 

POP JUHP 

TO 

JUHP 
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APPENDIX D 

AUGMENTED TRANSITION 
NETWORK GRAMMAR 

ATNMET file 

(S 
(PUSH QUESTION T (SETR ANSWER (GETR *)) 

(JUMP CHECK-ANSWER)) 
(PUSH STATEMENT T (SETH ODTNODE §) (TO OUT-POP)} 
(JUMP DOES-NOT-PARSE T)) 

(DOES-NOT-PARSE 
(POP 'NOT T) 
(TO (DOES-NOT-PARSE) T)) 

(CHECK-ANSWER 
(JUMP ANSWER-POP T) 
(POP 'NOT)) 

(PCS-DISEASE 
(WRD (IN OF FOR) T (TO PCS-DISEASE)) 
(CAT DISTYPE T (SETR DISTYPE *) (TO POSDIS1)) 
(CAT DISEASE (GETR QFLAG 2) (SETR DISEASE*) 

(TO DISEASE-POP2)) 
(CAT DISEASE (NULL(GETR DISTYPE)) 

(SETH DISTYPE 'PLAIN) (SETR DISEASE*) 
(TO DISEASE-POP1)) 

(PUSH FIRST-OF-IDIOM T (SETR IDIOM\) (JUMP PCS-DISEASE))) 

(POSDIS1 , 
(CAT DISEASE T (SETR DISEASE*) (TO DISEASE-POP1))) 

(DISEASE-POP1 
(POP (FINDORBUILD DISTYPE (A(GETR DISTYPE)) DISEASE (A(GETR DISEASE))) 

DISTYPE)) 

(DISEASE-POP2 
(POP (TBUILD DISTYPE %TYPE DISEASE (A(GETR DISEASE))) T)) 

(FIRST-OF-IDIOM 
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(CAT IDIOMBEG T (SETR IDIOM (EXPLODE(GETR *))) 
(TO-MIDDLE-OH-END-OF-IDIOM))) 

(MIDDLE-OR-END-OF-IDIOM 
(CAT IDIOHHID T 

(ADDR IDIOM '/ (EXPLODE (GETR *))) 
(TO MID~LE-OR-END-OF-IDIOM)) 

(CAT IDIOMEND T 
(SETR IDIOM 

(PACK (ADDR IDIOM 'I (EXPLODE (GETR *))))) 
(TO IDIOM-POP))) 

(IDIOM-POP (POP IDIOM T)) 

(STATEMEN 
(PUSH POS- T (ADDR FRAME (GETR *)) (TO STATEMENT)) 
(PUSH POS-TEMPREL T (ADDR FRAME(GETR *)) (TO STATEMENT)) 
(PUSH PCS-DISEASE T (ADDR FRAHE (BUILDQ (TYPEDIS *))) 

(TO'STATEMEUT)) 
; THE TEST (GETR FRAME) ASSURES THAT MODAL OR VERB CANNOT 

OCCUR AS FIRST WORDS OF THE STATEMENT. 
(CAT MODAL (GETRFRAME) (ADDR FRAME (BUILDQ (MODAL*))) 

(TO STATEMENT)) 
(PUSH V-1 (GETR FRAME) 

(ADDR FRAME (GETR *)) (TO FRAME-POP))) 

( V-1 
(CATV (NULL (EQ (GETF ROOT) 'CAUSE)) (SETR VERB*) (TO V-1)) 
(CATV (AND (EQ (GETF ROOT) 'CAUSE) 

(OR (MEMB 'PHOXCAUSE (GETR FRAME 2)) 
(MEMB 'PROXCOND (GETR FRAME 2)) 
(MEMB 'TREATMENT (GETR FRAME 2)) 
(MEMB 'PROXCAUSE (GETR QFRAME 2)) 
(MEMB 'PROXCOND (GETH QFRAME 2)) 
(MEMB '~REATMENT (GETR QFRAME 2)))) 

(TO V-1)) 
(CAT MODAL T (ADDR CASE (BUILDQ (MODAL*))) (TO V-1)) 
(CAT ADVERB T (TO V-1)) 
(CAT LABRES (OB (MEMB 'LABTEST (GETR FRAME 2)) 

(MEMB 'LABTEST (GETR QFRAME 2))) 
(ADDR CASE (BUILDQ (LABRES *))) 
( TO NEXT-POS)) 

( PUSH POS-NOUN T ( ADDR CASE ( GETR *)) ( TO NEXT-POS)) 
(PUSH POS-TEHPREL T (ADDR CASE (GETR *)) (TO NEXT-POS)) 
(PUSH PCS-DISEASE T 

(ADDR CASE (BUILDQ (TYPEDIS *))) 
(TO NEXT- POS))) 

(POS-HOUN 
(WRD (A THE) T (TO POS-NOUN)) 
(CAT LABTEST T (SETH CASE (COHCAT 'LABTEST *)) 

(TO CASE-POP)) 
(CAT SYMPTOM T (SETH CASE (CODCAT 'SYMPTOM*)) (TO CASE-POP)) 
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(CAT PROXCAUSE T (SETH CASE (COIICAT 1 PROXCAU SE *)) (TO CASE-POP)) 
(CAT PROXCOND T (SETR CASE (COilCAT 'PROXCOND *)) 

(TO CASE-POP)) 
(CAT FREQUENCY T (SETR CASE (COHCAT 'FREQUENCY *)) (TO CASE-POP)) 
(CAT TREATMENT T (SETR CASE (COrICAT 'TREATMENT *)) 

(TO CASE-POP)) 
(CAT RECOMMEND T (SETR CASE (COHCAT 'RECOMMEND*}) 

(TO CASE-POP)) 
(PUSH FIRST-OF-IDIOM T (SETR IDIOM*) (JUMP POS-NOUN))) 

(CASE-POP 
(POP CASE T)) 

(POS-TEHPREL 
(CAT TEMPREL T (ADDR CASE (BUILDQ (TEMPREL *))) (TO PREPN)) 
(PUSH FIRST-OF-IDIOM T (SETH IDIOM*) (JUMP POS-TEMPREL))) 

(PREPN 
(CAT AGE T (ADDR CASE (BUILDQ (AGE*))) (TO CASE-POP)} 
(CAT PROXCOND T (ADDR CASE (BUILDQ (PROXCOND *))) 

(TO CASE-POP)) 
(PUSH FIRST-OF-IDIOM T (SETR IDIOM*) (JUMP PREPN)} 
(PUSH POS-NOUN T (SETH CASE1 *) 
( corm ( ( EQ ( CAR ( GETR CASE1)) 'PROXCAUSE) ( SETR CASE { GETR CASE1))) 

(T (ADDR CASE CASE1))) 
(TO CASE-POP))) 

(NEXT-POS 
(CAT LABRES T (ADDR CASE (BUILDQ (LABRES *))) 

(TO NEXT-POS)) 
(PUSH POS-NOUN T (ADDR CASE (GETR *)) (TO llEXT-POS)) 
(PUSH POS-TEMPREL T (ADDR CASE (GETR D)) (TO UEXT-POS)) 
(PUSH POS-DISEASE T 

(ADDR CASE (BUILDQ (TYPEDIS *))) 
(TO NEXT-POS)) 

(CAT MODAL T (ADDR CASE (BUILDQ (MODAL*))) 
( TO HEXT-POS)) 

(CAT ADVEBB T (TO NEXT-POS)) 
(CATV (NULL (EQ (GETF ROOT) 'CAUSE)) (SETR VEHB *) (TO HEXT-POS)) 
( CAT V ( AND ( EQ ( GETF ROOT) 1 CAUSE) .; 

. (OR (GETR PROXCAUSE) (GETR PROXCOND))) (TO NEXT-POS)) 
(POP CASE T)) 

( FRAt1E-POP 
(POP (APPLY FINDORBUILD (GETR FRAME)) T)) 

(OUT-POP 
(POP OUTNODE T)) 

(QUESTION 
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(PUSH POS-DISEASE T 
(SETR SEARCH 'DEDUCE) 
(SETR QFHAME (LIST 'DISTYPE *)) (TO QUESTION-1)) 

(JUMP QUESTION-1 T (SETH SEARCH 'DEDUCE) 
(SETR QFLAG T))) 

(QUESTION-1 
(CATV (EQ (GETF ROOT) 'BE) (TO QUES-TF-1)) 
(CATV (EQ (GETF ROOT) 'DO) (TO QUES-TF-1)) 
(CAT MODAL T 

(ADDR QFRAME 'MODAL (GETR *)) (TO QUES-TF-1)) 
(CAT AUX T (TO QUES-TF-1)) 
(URD (ffHAT WHICH) T (TO QUES-UH-1))) 

(QUES-WH-1 
(WRD MAY T (TO QUES-WH-1)) 
(CAT V (EQ (GETF ROOT) 'CAUSE} 

(ADDR QFRAME 'PROXCAUSE %CAUSE) 
(TO QUES-WH-5)) 

(CAT V (EQ (GETF ROOT) 'BE) 
( TO QUES-WH-3)) 

(TST ARB (GET (GETF CTGY) ':CONV) 
(ADDR QFRAME (GETF CTGY) %WHAT) 

(TO QUES-WH-2)) 
(PUSH FIRST-OF-IDIOM T (SETH IDIOM*) (JUMP QUES-WH-1)))· 

< cuas-uu-z 
(PUSH V-1 T 

(ADDR QFRAME (GETB 5)) (TO QFRAME-POP))) 

{QUES-WH-3 
(WHD (A THE) T (TO QUES-VH-4))) 

(QUES-WH-4 
(VRD (CAUSE CAUSES) T 

(ADDR QFRAME 'PROXCAUSE %CAUSE) 
(TO QUES-HH-5)) 

(WRD (EFFECT EFFECTS RESULT RESULTS SYMPTOM SYMPTOMS) T 
(ADD~ QFRAME 'SYMPTOM %WSYMP) 

(TO QUES-WH-8)) 
(WRD FREQUENCY T 

(ADDR QFRAME 'FREQUENCY %FREQ) 
(TO QUES-HH-5)) 

(PUSH POS-NOUN T (ADDR QFRAME (GETR *)) 
(TO QUES-UH-8))) 

(QUES-WH-5 
(WRD OFT (TO QUES-WH-6)) 
(JUMP QUES-WH-6 T)) 

(QUES-WH-6 
(WRD (A THE) T (TO QUES-WH-7)) 
(JUMP QUES-WH-7 T)) 
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(QUES-WH-7 
(CAT SYMPTOM T 

(ADDR QFRAME 'SYMPTOM (GETR *)) 
(TO QUES-WH-11)) 

(PUSH FIRST-OF-IDIOM T 
(SETH IDIOM*) (JUMP QUES-WH-7)) 

(JUMP QUES-YH-11 T)) 

(QUES-WH-8 
(WRD OFT (TO QUES-WH-9)) 
(JUMP QUES-WH-9 T)) 

(QUES-WH-9 
(URD (AN THE) T (TO QUES-WH-10)) 

. (JUMP QUES-WH-10 T)) 

(QUES-WH-10 
(CAT PROXCAUSE T 

(ADDR QFRAME 'PROXCAUSE (GETR *)) 
(TO QUES-WH-11)) 

(PUSH FIRST-OF-IDIOM T 
(SETH IDIOM•) (JUMP QUES-WH-10)) 

(JUMP QUES-WH-11 T)) 

(QUES-WH-11 
(PUSH POS-DISEASE T 

(ADDR QFRAME (BUILDQ (TYPEDIS *))) 
(TO QFRAME-POP)) 

(POP (OR (STRIP (APPLY (EVAL (GETR SEARCH)) (GETH QFRAME))) 
(IF (EQ (CAR (GETR QFRAME)) 'MODAL) 
(STRIP (APPLY (EVAL (GETR SEARCH)) (CDDR (GETR QFRAME)))))) T)) 

(QUES-TF-1 
(PUSH POS-NOUN T (ADDR QFHAME (GETR *)) (TO QUES-TF-2))) 

(QUES-TF-2 
(PUSH V-1 T (ADDR QFRAME (GETR *)) 

(TO QFRANE-POP))) 

(QFRAME-POP 
(POP (OH (STRIP (APPLY (EVAL (GETR SEARCH)) (GETR QFRAME))) 

(iF (EQ (CAR (GETR QFRAME)) 'MODAL) 
(STRIP (APPLY (EVAL (GETR SEARCH)) (CDDR (GETR QFRAME)))))) T)) 

(ANSWER-POP 
(CALL G-START ANSWER (ATOM (GETR ANSWER)) STRING 

(ADDR ANSWER-STRING (LIST (GETR STRING) '&)) (TOG-POP)) 
(CALL G-START ANSWER T STRING 

(ADDR ANSWER-STRING (LIST (GETR STRING) '&)) 
(SETH ANSWER (CDR (GETR ANSWER))) 

(JUMP ANSWER-POP))) 
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( G-START 
- 

(JUMP GL-2 (SETH STRING (GETA LABTEST))) 
(JUMP GL-2 (SETH STRING (GETA TREATMENT)) 

(SETH PLURAL (EQ (LAST (EXPLODE (GETA TREATMENT))) 'S))) 
( JU l·I P GP- 1 T) ) 

(GL-2 
( JUHP GL-4 ( EQ ( GETA I-iODAL) 'HAY) 

(ADDR STRING (GETA MODAL))) 
(JUMP GL-3 (AND (GETA MODAL)(NULL (GETR PLURAL))) 

(ADDR STRING 'IS (GETA MODAL))) 
(JUMP GL-3 (GETA MODAL) 

(ADDR STRING 'ARE (GETA MODAL))) 
(JUMP GL-3 (NULL (GETR PLURAL)) 

(ADDR STRING 'IS)) 
(JUMP GL-3 (ADDR STRING 'ABE))) 

( GL-3 
(JUMP GP-8 (GETA LABRES) 

(ADDR STRING {GETA LABRES))) 
(JUMP GP-8 (GETA RECOMMEND) 

(ADDR STRING (GETA RECOMMEND))) 
(JUMP GP-8 (GETA FREQUENCY) 

(ADDR STRING (GETF ADJ (GETA FREQUENCY)))) 
(JUMP GP-8 (GETA PROXCOND) 

(ADDR STRING 'CAUSED 'BY (GETA PROXCOND)))) 

( GL-4 
(JUMP GP-3 (GETA LABRES) 

(ADDR STRING 'BE (GETA LABHES))) 
{JUMP GP-8 (GETA RECOMMEND) 

(ADDR STRING 'BE (GETA RECOMMEND))) 
(JUHP GP-5 

(ADDR STRING 1BE)) 
(JUMP .GP-5 (AND (GETA SYMPTOM)(NULL (GETH PLURAL))) 

(ADDR STRING 'OCCURS)) 
(JUMP GP-5 (GETA SYMPTOM) 

(ADDR STRING 'OCCUR))) 

( GP-1 
(JUMP GP-1A (SETH STRING (GETA PROXCAUSE)) 

(SETR PLURAL (EQ (LAST (EXPLODE (GETA PROXCAUSE))) 'S))) 
(JUMP GL-2 (SETH STRING (GETA SYMPTOM)) 

(SETH PLURAL (EQ (LAST (EXPLODE (GETA SYMPTOM))) 'S)))) 

( GP ... 1 A 
(JUMP GP-2 (GETA PROXCOND) 

(ADDR STRING 'ACCOMPANIED 1BY (GETA PROXCOND))) 
(JUUP GP-2 T)) 

(GP-2 
( JU!IP GP-8 ( EQ ( GETA MODAL) 'MAY) 

(ADDR STRING 'MAY 'CAUSE (GETA SYMPTOM))) 
(JUMP GP-3 (ADDR STRING (GETA MODAL))) 
{JUMP GP-3 T)) 
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(GP-3 
(JUUP GP-8 (EQ (GETR -PLURAL) T) 

(ADDR STRING 'CAUSE) (GETA SYMPTOM)) 
(JUMP GP-8 (ADDR STRING 'CAUSES (GETA SYMPTOM)))) 

(GP-5 
(JUMP GP-8 (GETA FREQUENCY) 

(ADDR STRING (GETF ADV (GETA FREQUENCY)))) 
(JUMP GP-8 T)) 

(GP-8 
(JUMP GDIS-1 (GETA AGE) 

(ADDR STRING (GETA TENPREL)(GETA AGE))) 
(JUMP GDIS-1 (AND (GETA PROXCOND)(GETA TEMPREL)) 

(ADDR STRING (GETA TEMPREL)(GETA PROXCOND))) 
(JUMP GDIS-1 (AND (GETA PROXCAUSE)(GETA TEMPREL)) 

(ADDR STRING (GET~ TEMPREL)(GETA PROXCAUSE))) 
( JUHP GDIS-1 T)) 

(GDIS-'i 
(CALL GDIS-2 (GETA TYPEDIS) (GETA TYPEDIS) REG 

(ADDR STRING 'IN REG) (TO STRING-POP)) 
(TO (STRING-POP) T)) 

(GDIS-2 
(TO (GDIS-3) (EQ (GETA DISTYPE) 'PLAIH) 

(ADDR REG (GETA DISEASE))) 
(TO (GDIS-3) T (ADDR REG (GETA DISTYPE) (GETA DISEASE)))) 

(GDIS-3 (POP REG T)) 

(STRING-POP 
(POP STRING T)) 

(G-POP 
(POP ANSWER-STRING T)) 
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APPENDIX E 

LEXICON 

(A ((CTGY,DET)) ((CTGY,IDIOMEND))) 
(ABNORMAL ((CTGY,LABRES))) 
(ABSENT ((CTGY,FREQUENCY)) ((CTGY,LABRES))) 
(ADOLESCENTS ((CTGY,AGE) (NUM,PLUR))) 
(AFTER ((CTGY,TEMPREL))) 
(AGAINST ((CTGY,IDIOMMID))) 
(ANALGESIC ((CTGY,TREATMENT) (NUM,SING) (PLUR,ANALGESICS))) 
(ANTIBODIES ((CTGY,IDIOMBEG))) 
(ANTIBODIES/ AGAINST/ FACTOR/ VIII ((CTGY,SYMPTOM) (NUM,PLUR)) 

((CTGY,PROXCOND))) 
(ANTICOAGULANTS ((CTGY,TREATMENT) (NUM,PLUR))) 
(ANTIGEN ((CTGY,IDIOMEND))) 
(ARE ((CTGY,V) (ROOT,BE) (TENSE,PRES) (TRANS,T) (INTRANS,T))) 
(ARM ((CTGY,IDIOMEND))) 
(ASPIRIN ((CTGY,TREATMENT) (NUM,SING))) 
(AT ((CTGY,TEMPREL))) 
(ATTITUDE ((CTGY,IDIOUBEG))) 
(ATTITUDE/ OF/ INCREASED/ RISK-TAKING ((CTGY,SYMPTOM) (NUM,SING) 

(PLUR,ATTITUDES/ OF/ INCREASED/ RISK-TAKING))) 
(AUTOIMMUNE ((CTGY,IDIOMBEG))) 
(AUTOIMMUNE/ DISEASE ((CTGY,PROXCAUSE))) 
(B ((CTGY,IDIOMEND))) 
(BE ((CTGY,V) (ROOT,BE)) 

((CTGY,AUX) (ROOT,BE) (TENSE,PRES) (TRANS,T))) 
(BEEN ((CTGY,V) (ROOT,BE) (TENSE,PAST) (PPRT,T)) 

((CTGY,AUX) (ROOT,BE) (TENSE,PAST)(PPRT,T))) 
(BLEED ((CTGY,V) (ROOT,BLEED) (TENSE,PRES) (TRANS,T))) 
(BLEEDING ((CTGY,IDIOMBEG)) 

((CTGY,IDIOMMID)) 
{(CTGY,IDIOMEND))) 

(BLEEDING/ FROM/ MOUTH ((CTGY,SYMPTOH} (NUM,SING))) 
(BLEEDING/ FROM/ MUCOUS/ MEMBRANES ((CTGY,SYMPTOH) (NUM,SING))) 
(BLEEDING/ FROM/ FRENUM/ OF/ UPPER/ LIPS ((CTGY,SYMPTOM) (NUM,SING))) 
(BLEEDING/ FROM/ SKIN ((CTGY,SYMPTOM))) 
(BLEEDING/ FROM/ THE/ KIDNEY ((CTGY,SYMPTOM) (NUM,SING))) 
(BLEEDING/ TENDENCY ((CTGY,PROXCOND) (NUM,SING))) 
(BLEEDING/ TIME ((CTGY,LABTEST) (NUM,SING))) 
(BLOOD ((CTGY,IDIOMEND)) ((CTGY,IDIOMMID))) 
(BRUISING ((CTGY,SYMPTOM))) 
(BY ((CTGY,TEHPHEL))) 
(CALCULI ((CTGY,PROXCAUSE))) 
(CAN ((CTGY,MODAL)(TENSE,FUTUHE) (ROOT,MAY)) 

((CTGY,V) (TENSE,PHESENT) (ROOT,CAN))) 
(CAUSE ((CTGY,V) (ROOT,CAUSE))) 
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(CHILDREN ((CTGY,AGE) (NUM;PLUR))) 
(CHRISTMAS ((CTGY,IDIOMBEG))) 
(CHRISTMAS/ DISEASE ((CTGY,DISEASE))) 
(CIRCUMCISION ((CTGY,IDIOMEND))) 
(CLOTTING ((CTGY,IDIOMBEG)) ((CTGY,IDIOMMID))) 
{CLOTTING/ TIME ((CTGY,LABTEST)(NUM,SING)(ROOT,CLOTTING/ TIME/ OF/ WHOLE/ BLOOD))) 
(CLOTTING/ TIME/ OF/ WHOLE/ BLOOD ((CTGY,LABTEST) (NUM,SING))) 
(COAGULATION ((CTGY,IDIOMBEG))) 
(COAGULATION/ FACTOR-RELATED/ ANTIGEN ((CTGY,LABTEST))) 
(COAGULATION/ TIME ((CTGY,LABTEST) (NUM,SING))) 
(COMMOH ((CTGY,FREQUENCY) (ADJ,COMMON) (ADV,FREQUENTLY))) 
(COMPRESSION ((CTGY,IDIOMMID))) 
(CONDITION ((CTGY,SYHPTOM) (NUM,SING) (ROOT,SYMPTOM))) 
(CONDITIONS ((CTGY,SYMPTOM) (NUM,PLUR) (HOOT,SYMPTOM))) 
(CONSERVATIVE ((CTGY,IDIOHBEG))) 
(CONSERVATIVE/ THERAPY/ OF/ HEMARTHROSIS ((CTGY,TREATMENT) (NUM,SING))) 
(CONSUMPTION ((CTGY,IDIOMMID))) 
(CONTRAINDICATED ((CTGY,RECONMEND))) 
(COULD ((CTGY,MODAL) (TENSE,PRES) (ROOT,MAY))) 
(COUNT ((CTGY,IDIOMEND))) 
(CRIPPLING ((CTGY,IDIOMBEG))) 
(CRIPPLING/ OF/ JOINTS ((CTGY,SYMPTOM))) 
(CRYOPHECIPITATE ((CTGY,IDIOHBEG))) 
(CRYOPRECIPITATE/ INFUSION ((CTGY,TREATIJENT) (NUM,SING))) 
{CUTANEOUS ((CTGY,IDIOMBEG))) 
(CUTANEOUS/ ECCHIMOSES ((CTGY,SYMPTOM) (NUM,PLUR))) 
(CYCLIC ((CTGY,FREQUENCY) (ADJ,CYCLIC) (ADV,CYCLICAL))) 
(DAYS ((CTGY,IDIOMEND))) 
(DECREASE ((CTGY,IDIOMBEG))) 
(DECREASE/ OF/ THE/ SEVERITY/ OF/ JOINT/ LESIONS ((CTGY,SYMPTOM))) 
(DECREASE/ OF/ THE/ INCIDENCE/ OF/ JOINT/ LESIONS ((CTGY,SYMPTON))) 
(DELAYED ((CTGY,RECOMMEND))) 
(DEVELOP ((CTGY,V))) 
(DID ((CTGY,V) (ROOT,DO) (TENSE,PAST))) 
(DISEASE ((CTGY,IDIOMEND))) 
(DISSECTING ((CTGY,IDIOMMID))) 
(DO ((CTGY,V) (ROOT,DO) (TENSE,PRES))) 
(DOES ((CTGY,V) (ROOT,DO) (TENSE,PHES))) 
(DURING ((CTGY,IDIOMMID))) 
(ECCHIMOSES ((CTGY,IDIOMEND))) 
(EFFECT ((CTGY,PROXCAUSE) (NUM,SING))) 
(EFFECTS ((CTGY,PROXCAUSE) (NUM,PLUR))) 
(EMOTIONAL ((CTGY,IDIOMBEG)) 

((CTGY,IDIOMMID))) 
(EMOTIONAL/ STRESS ((CTGY,PROXCAUSE) (NUM,SING))) 
(EPISODES ((CTGY,IDIOMBEG))) 
(EPISODES/ OF/ HEMARTHROSIS ((CTGY,SYMPTON) (NUM,PLUR) (ROOT,HEMARTHROSIS))) 
(EPISTAXIS ((CTGY,SYMPTOM) (NUM,SING))) 
(FACTOR ((CTGY,IDIOMMID)) ((CTGY,IDIOMBEG))) 
(FACTOR/ VIII-RELATED/ ANTIGEN ((CTGY,SYMPTOM))) 
(FACTOR-RELATED ((CTGY,IDIOMMID))) 
(FATAL ((CTGY,IDIOMDEG))) 
(FATAL/ HEMORRHAGE ((CTGY,SYMPTOM) (NUM,SING))) 
(FEVER ((CTGY,SYMPTOM) (NUH,SING))) 
(FIBRINOLYSIS ((CTGY,LABTEST))) 
( FINGERS ( ( CTGY' IDIOrlErlD))) 

I 
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(FIRST ((CTGY,IDIONB~G))) 
(FIRST/ SYMPTOMS ((CTGY,SYMPTON) (NUM,PLUR))) 
{FIRST/ TRANSFUSION ({CTGY,PROXCOND) (NUM,SING))) 
(FOR ((CTGY,TEMPREL)) 

((CTGY,IDIOMNID))) 
(FOREARM ((CTGY,IDIONMID))) 
(FRENUM ((CTGY,IDIOMMID))) 
(FREQUENCY ((CTGY,FREQUENCY))) 
(FREQUENT ((CTGY,FREQUENCY) (ADJ,FREQUENT) (ADV,FREQUENTLY))) 
(FREQUENTLY ((CTGY,FHEQUENCY) (ADJ,FREQUENT) (ADV,FREQUENTLY))) 
(FROM ((CTGY,IDIONNID))) 
(GANGRENE ((CTGY,IDIOMBEG))) 
(GANGRENE/ OF/ THE/ FING2RS ((CTGY,SYMPTOM))) 
(GASTROINTESTINAL ((CTGY,IDIOMBEG))) 
(GASTROINTESTINAL/ BLEEDING ((CTGY,SYMPTOM))) 
(GI ((CTGY,IDIOMBEG) (ROOT,GASTROINTESTINAL))) 
(GLOMERULONEPHRITIS ((CTGY,PROXCAUSE))) 
(HAD ((CTGY,PER) (ROOT,HAVE) (TENSE,PAST) (TRANS,T) (UNTENSED,T)) 

((CTGY,V) (ROOT,HAVE) (TENSE,PAST) (TRANS,T) ) 
((CTGY,AUX) (ROOT,HAVE) (TEUSE,PAST))) 

(HAEMARTHHOSIS ((CTGY,IDIOMEND) (HOOT,HEMARTHROSIS)) 
((CTGY,PHOXCOND) (NUM,SING) (ROOT,HEMARTHROSIS)) 
((CTGY,SYMPTOM) (NUM,SING) (ROOT,HEUARTHROSIS))) 

(HAEMOPHILIA ((CTGY,DISEASE) (ROOT,HEMOPHILIA)) 
((CTGY,IDIOHBEG))) 

(HAEMOPHILIA/ A ((CTGY,DISEASE) (ROOT,HEMOPHILIA))) 
(HAEMOPHILIA/ B ((CTGY,DISEASE) (RQOT,CHRISTHAS/ DISEASE))) 
(HAEMOPHILIC ((CTGY,DISEASE) (HOOT,HEMOPHILIA))) 
(HAND ((CTGY,IDIOMEND))) 
(HAS ((CTGY,PER) (ROOT,HAVE) (TENSE,PRES) (TRANS,T)) 

((CTGY,V) (ROOT,HAVE) (TENSE,PRES) {TRANS,T)) 
((CTGY,AUX) (ROOT,HAVE) (TENSE,PRES) )} 

(HAVE ((CTGY,V) (ROOT,HAVE) (TENSE,PHES) (TRANS,T)) 
((CTGY,AUX) (HOOT,HAVE) (TENSE,PRES))) 

(HAZARDOUS ((CTGY,IDIOMEND)) 
((CTGY,RECONMEND) )) 

(HEAL ((CTGY,V))) 
(HEALING ((CTGY,IDIOMEND))) 
(HEMARTHROSES ((CTGY,IDIOMEND))) 
(HEMARTH~OSIS ((CTGY,IDIOMEND)) 

((CTGY,PROXCOND) (NUM,SING)) 
((CTGY,SYMPTOM) (NUM,SING))) 

(IlEMATOMAS ((CTGY,IDIOMMID)) . 
((CTGY,IDIOMEND)) 
((CTGY,PROXCAUSE) (NUN,PLUH))) 

(HEHATURIA ((CTGY,SYMPTON) (NUM,SING))) 
( EE n O PH IL I A ( ( CT G Y , DI S EA S E ) ( NU H , SI HG ) ( F TR , IN AH ru ) ) 

((CTGY,N) (NUi!,SING) (FTR,INANIH))) 
(HEMOPHILIA/ A ((CTGY,DISEASE) (ROOT,HEMOPHILIA))) 
(HEMOPHILIA/ B ((CTGY,DISEASE) (ROOT,CHRISTMAS/ DISEASE))) 
(liENOPHILIACS ((CTGY,DISEASE) (HOOT,HEMOPHILIA))) 
( HE!·!ORRHAGE ( ( CTGY, ID I ONE ND)) ( ( CTGY, IDIOEBEG)) 

((CTGY,SYMPTOM) (NUM,SING))) 
(HEUOTIRHAGE/ INTO/ FOREARM/ NUSCLE ((CTGY,PHOXCAUSE) (NUN,SIHG))) 
(HEMORRHAGES ((CTGY,IDIOMEND)) 

{(CTGY,SYMPTOM) (NUM,PLUil))) 
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(HEPATITIS ((CTGY,SYMPTOM) (NUM,SING))) 
(IMMUNIZATION ((CTGY,IDIOHBEG)) 

((CTGY,IDIOHEND))) 
(IMMUNIZATION/ AGAINST/ TETANUS ((CTGY,TREATMENT) (NUM,SING) 

(ROOT,TETANUS/ IMMUNIZATION))) 
(IMPORTANT ((CTGY,RECONNEND))) 
(IN ((CTGY,TEMPREL)) 

((CTGY,IDIOHBEG)) 
((CTGY,IDIOHMID))) 

(IN/ PRESENCE/ OF ((CTGY,TEMPREL))) 
(INCIDENCE ((C7GY,IDIONMID))) 
(INCREASED ((CTGY,IDIOMMID))) 
(INFANT ((CTGY,AGE) (NUH,SING) (PLUR,INFANTS))) 
(INFANTS ((CTGY,AGE) (NUM,PLUR))) 
(INFECTION ((CTGY,IDIOMEND))) 
(INFREQUENT ((CTGY,FREQUENCY))) 
(INFUSION ((CTGY,IDIONEND))) 
(INJECTION ((CTGY,IDIOMEND)) 

((CTGY,TREATMENT) (NUM,SING))) 
(INJURIES ((CTGY,IDIOHEND))) 
(INTENSIVE ((CTGY,IDIOMMID))) 
(INTEREST ((CTGY,V) (ROOT,INTEREST) (TENSE,PRES) (THANS,T)) 

((CTGY,N) (NUM,SING) (FTR,INANIM) (PLUR,INTERESTS))) 
(INTO ((CTGY,IDIOMMID))) 
(INTRA-ARTICULAR ((CTGY,IDIOMBEG)) 

((CTGY,IDIONMID))) 
(INTRAARTICULAR ((CTGY,IDIONBEG) (ROOT,INTRA-ARTICULAR)) 

((CTGY,IDIOMMID) (HOOT,INTRA-ARTICULAR))) 
(INTRA-ARTICULAR/ HEMORRHAGE ((CTGY,PROXCAUSE))) 
(INTRAMUSCULAR ((CTGY,IDIOMMID))) 
(INTRAVENOUS ((CTGY,IDIOMBEG))) 
(INTRAVENOUS/ INJECTION ((CTGY,TREATMENT) (NUM,SING))) 
(IS ((CTGY,IDENT)(ROOT,BE)(TENSE,PRES)) 

((CTGY,V) (ROOT,BE) (TENSE,PRES)) 
((CTGY,AUX) (TENSE,PRES))) 

(JOINT ((CTGY,IDIONBEG)) 
((CTGY,IDIOMMID))) 

(JOINT/ LESIONS ((CTGY,SYMPTOU) (NUM,PLUR))) 
(JOINTS ({CTGY,IDIOMEND))) 
(KIDNEY ((CTGY,IDIOMEND))) 
{LAB ((CTGY,IDIOMBEG))) 
{LABORATORY ((CTGY,IDIOMBEG))) 
{LABORATORY/ RESULT ((CTGY,LABRES) (ROOT,LAB/ RESULT) (NUH,SING))) 
(LAB/ RESULT ((CTGY,LABRES) (NUM,SING))) 
(LAB/ TEST ((CTGY,LABTEST) (NUM,SIHG))) 
(LAB/ TESTS ((CTGY,LABTEST) {NUM,PLUR))) 
(LABORATORY/ TEST ((CTGY,LABTEST) (NUH,SING) (ROOT,LAB/ TEST))) 
(LABORATORY/ TESTS ((CTGY,LABTEST) (UUM,PLUR) (ROOT,LAB/ TEST))) 
(LAilGE ({CTGY,IDIOHBEG))) 
(LARGE/ DISSECTING/ INTRAMUSCULAR/ HEMATONAS ((CTGY,SYMPTOM) (HUM,PLUR))) 
(LESIONS ((CTGY,IDIOHEUD)) 

((CTGY,SYMPTON) (UUU,PLUR))) 
( LEUKOCYTOSIS ( ( CTGY, SH1PTOH) ( NUIJ, SIHG))) 
(LIFE-THREATENING ((CTGY,IDIOMBEG))) 
(LIFE-THREATENING/ HEMORRHAGE ((CTGY,SYNPTO~) (HUM,SING))) 
(LIPS ((CTGY,IDIOMEND))) 
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(LOSS ((CTGY,IDIOHBEG))) 
(LOSS/ OF/ USE/ OF/ THE/ HAND ((CTGY,SYMPTOM))) 
(LOWER ((CTGY,IDIOMBEG))) 
(LOWER/ TRACT/ INFECTION ((CTGY,PHOXCAUSE))) 
(LUPUS ((CTGY,PROXCAUSE))) 
(MAY ((CTGY,MODAL)(TENSE,FUTURE) (ROOT,MAY)) 

((CTGY,V) (TENSE,FUTURE) (ROOT,MAY))) 
(MEMBRANES ((CTGY,IDIOMEND))) 
(MEMORRHAGIA ((CTGY,SYNPTOU))) 
(MIGHT ((CTGY,AUX)) 

((CTGY,MODAL) (TENSE,PRES) (ROOT,MAY))) 
(MILD ((CTGY,DISTYPE))) 
(MODERATE ((CTGY,DISTYPE))) 
(MOUTH ((CTGY,IDIONEND))) 
(MUCOUS {(CTGY,IDIOMMID))) 
(MUSCLE ((CTGY,IDIOMEND))) 
(MUST ((CTGY,MODAL) (TENSE,FUTURE) (ROOT,NUST)) 

((CTGY,AUX))) 
(NECESSARY ((CTGY,RECONMEND))) 
(NEEDED ((CTGY,IDIOHBEG)) 

((CTGY,RECOMMEND) (ROOT,NECESSARY))) 
{HEEDED/ FOR/ PAIH ((CTGY,RECOMHEND))) 
(NEEDED/ FOR/ TWO/ DAYS ((CTGY,RECOMMEND))) 
(NEEDED/ TO/ STOP/ BLEEDING ((CTGY,RECOMMEHD))) 
(NEONATAL ((CTGY,IDIOMBEG))) 
(NEONATAL/ CIRCUMCISION ((CTGY,PROXCAUSE) (NUM,SING))) 
(NERVE ((CTGY,IDIOMBEG))) 
(NERVE/ COMPRESSION/ IN/ THE/ ARH ((CTGY,PROXCAUSE) (UUM,SING)) 

((CTGY,SYMPTOM) (NUM,SING))) 
(NORMAL ((CTGY,LABRES)) 

((CTGY,ADJ))) 
(COT ((CTGY,IDIOMBEG))) 
(UOT/ HAZARDOUS ((CTGY,HECONMEND) (ROOT,SAFE))) 
(OCCUR ((CTGY,V))) 
(OF ({CTGY,IDIOMMID)) 

((CTGY,IDIOMEND)) 
((CTGY,TEMPREL))) 

(OFTEN ((CTGY,MODAL))) 
(ON ((CTGY,TEHPREL))) 
(ONE-STAGE ((CTGY,IDIOHBEG))) 
( onu-s r AGE/ PR OTHROMBIH/ T HiE/ TEST ( ( CTG s , LAB TEST) (HUN' SING))) 
(ONLY ((CTGY,ADVEBB))) 
(ORGANS ((CTGY,IDIOMEND))) 
(OUT ((CTGY,IDIOMEND))) 
(OVER ((CTGY,TEMPREL))) 
( ?AIIJ { ( CTGY, IDIOllEi'.JD))) 
(PAHEUCHYMATOUS ((CTGY,IDIONMID))) 
(PARTIAL/ THROHBOPLASTIN/ TIME ((CTGY,LABTEST) (NUM,SING) (HOOT,PTT))) 
( PETECHIAE ( ( CTGY, SYMPTOH) ( nun , SING) ( PLUR, PE TECHIAE))) 
(PHYSIOTHERAPY ((CTGY,IDIONEND)) 

((CTGY,TREATMENT) (NUM,SING))) 
( PLAS'.iA ( ( CTGY, IDIOHBEG))) 
{ PLASMA/ INFUSION ( ( CTGY, TTIEATrlElJT) { NUil, SING))) 
(PLATELET ((CTGY,IDIOMBEG))) 
(PLATELET/ COUNT ((CTGY,LABTEST))) 
(POSSIBLE ((CTGY,RECOMMEND))) 



-a23- 

( PRESEHCE ( ( CTGY, IDIOilNLD))) 
(PRESENT ((CTGY,LABRES))) 
( PR EV E :; T IO I<I ( ( CT G Y , ID I Gr 1B E G ) ) ) 
(PREVENTION/ OF/ INTRA-ARTICULAR/ HENORRHAGES ((CTGY,TREATMENT) (NUH,SIHG))) 
(PROHIBITED ((CTGY,RECOMMEND). (ROOT,RULED/ OUT))) 
(PROLONG ((CTGY,V) (ROOT,PROLONG) (TENSE,PRES) (TRANS,T))) 
(PROLONGED ((CTGY,LABRES))) 
(PROTHROMBIN ((CTGY,IDIOUBEG)) 

((CTGY,IDIOMMID))) 
{PROTHROMBIN/ CONSUMPTION/ TEST ((CTGY,LABTEST) (NUM,SING))) 
(PTT {(CTGY,LABTEST) (NUM,SIHG) (ROOT,PTT))) 
(PYELONEPHRITIS ((CTGY,PROXCAUSE)) 

{(CTGY,PROXCAUSE))) 
(RARE ((CTGY,FREQUENCY) (ADJ,RARE) (ADV,RARELY))) 
{RARELY ((CTGY,FREQUENCY) (ADJ,RARE) (ADV,RARELY))) 
(REDUCED ((CTGY,LABRES))) 
(REPEATED ((CTGY,IDIOMBEG))) 
(REPEATED/ HEHARTHROSIS ((CTGY,PROXCAUSE))) 
(REPEATED/ TRANSFUSION ((CTGY,TREATMENT) (NUM,SING))) 
(RESULT ((CTGY,LABRES) (NUM,SING) (ROOT,LAB/ RESULT)) 

((CTGY,IDIOMEND))) 
(RESULTS ((CTGY,SYMPTOM))) 
(RISK-TAKING ((CTGY,IDIOUEND))) 
{RULED ((CTGY,IDIOMBEG))) 
{RULED/ OUT ((CTGY,RECONUEND))) 
(SAFE ((CTGY,RECOHMEND))) 
(SEVERE {(CTGY,DISTYPE))) 
(SEVERITY ({CTGY,IDIOMMID))) 
(SHALL ((CTGY,MODAL)(TENSE,FUTUHE))((CTGY,AUX))) 
(SHOULD ((CTGY,AUX)) 

((CTGY,MODAL) (TENSE,PRES) (ROOT,SHALL))) 
(SKIN ((CTGY,IDIOMEND))) 
(SLOW ((CTGY,FREQUENCY))) 
(SPOIJTANEOUS ((CTGY,ADJ)) 

((CTGY,IDIOHBEG))) 
(SPONTANEOUS/ BLEEDING ((CTGY,SYMPTOM) (HUM,SING))) 
(SPONTANEOUS/ BLEEDING/ IN/ PARENCHYNATOUS/ ORGANS ((CTGY,SYMPTOH))) 
(SPOIJTANEOUS/ HEHARTHROSES ({CTGY,SYUPTON))) 
(START ((CTGY,V)} 

((CTGY,IDIOMBEG)}) 
(START/ OF/ INTENSIVE/ PHYSIOTHERAPY ((CTGY,PROXCOND) (NUM,SING))) 
(STOP ((CTGY,IDIOMBEG))) 
(STRESS ((CTGY,IDIOHEND))) 
(SUB ((CTGY,DISTYPE))) 
(SUBCUTANEOUS ((CTGY,IDIONBEG))) 
( SUDCU T AH EOU SI HENA TOI1AS ( ( CTGY, SYllPTOH) ( NUH, SING)) ) 
(SUBHEUOPHILIA ((CTGY,DISEASE))) 
(SYMPTOM ((CTGY,SYMPTOM) (NUM,SING))) 
(SYilPTOI-iS ({CTGY,SYEPTOli) (NUN,PLUR)) 

((CTGY,IDIONEND))) 
( TEDDE;;CY ( { CTGY, IDIOI-:\El.JD))) 
( TES T ( ( C T G Y , ID I 01 IE I~ D ) ) 

((CTGY,LABTEST) (NUM,SING) (ROOT,LAB/ TEST))) 
(TESTS ((CTGY,IDIONEND)) 

((CTGY,LABTEST))) 
(TETANUS ((CTGY,IDIONBEG)) 
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((CTGY,IDIOUEND})) 
(TETANUS/ H!liUNIZATI01J ((CTGY,TREATrlEIIT) (HUH,SHlG))) 
(THE ((CTGY,IDIOMHID))) 
(THEIR ((CTGY,ADJ) (TYPE,POSS))) 
(THERAPY ((CTGY,IDIOMMID}) 

((CTGY,IDIOMEND))) 
(THROMBIN ((CTGY,IDIOMBEG))) 
(THROMBIN/ TIME ((CTGY,LABTEST) (NUM,SING))) 
(TIHE ((CTGY,LABRES) (NUH,SING)) 

((CTGY,IDIOMHID)) 
((CTGY,IDIOMEND))) 

(TO {(CTGY,TEMPREL)) 
((CTGY,IDIOMMID))) 

(TRACT ((CTGY,IDIOMMID))) 
(TRANSFUSION ((CTGY,IDIOMBEG)) 

((CTGY,IDIOMEND)) 
((CTGY,PROXCOND) (NUM,SING))) 

(TRANSFUSION/ THERAPY ((CTGY,PROXCAUSE) (NUH,SING))) 
(TRAUMA ((CTGY,IDIOMEND)) 

((CTGY,PROXCAUSE))) 
(TREATMENT ((CTGY,THEATMENT) (HUM,SING))) 
(TREATMENTS ((CTGY,TREATMENT) (NUM,PLUR))) 
(TRIVIAL ((CTGY,IDIOMBEG))) 
(TRIVIAL/ INJURIES ((CTGY,PHOXCAUSE) (NUM,PLUR))) 
(TRIVIAL/ TRAUMA ((CTGY,PROXCAUSE) (NUM,SING))) 
(TWO ((CTGY,IDIOMMID))) 
(UNDER ((CTGY,TEMPREL))) 
(UPON ((CTGY,TEMPREL))) 
(UPPER ({CTGY,IDIOMMID))) 
(USE ((CTGY,IDIOMMID))) 
(USED ((CTGY,V))) 
(USUALLY ((CTGY,ADVERB))) 
(VARIABLE ((CTGY,LABRES))) 
(VENIPUNCTUHE ((CTGY,TREATMENT) (NUM,SING))) 
(VIII ((CTGY,IDIOMEND))) 
(VIII-RELATED ((CTGY,IDIOMMID))) 
(VON ((CTGY,IDIOMBEG))) 
(VON/ WILLEBRAND/1S/ DISEASE ((CTGY,DISEASE))) 
(VWD ((CTGY,DISEASE) (ROOT,VON/ WILLEBHADD/'S/ DISEASE))) 
(WANT ((CTGY,V) (ROOT,WANT) (TENSE,PRES) (TRANS,T) 

( S-TRANS, T)) 
((CTGY,N) (NUM,SING) (FTR,ABSTRACT) (PLDR,WANTS))) 

(WAS ((CTGY,IDENT)(ROOT,BE) (TENSE,PAST) (PPRT,T) (TRANS,T) 
(INTRANS,T)) 

((CTGY,AUX))) 
(WERE ((CTGY,IDEHT) (ROOT,BE) (TENSE,PAST) (PPRT,T) (TRAHS,T) 

(IHTRANS,T)) 
(( CTGY, AUX))) 

(~HAT ((CTGY,UH-Q))) 
(WHICH ((CTGY,WH-Q))) 
(WHOLE ((CTGY,IDIOMMID)) ((CTGY,IDIOMBEG))) 
(;nm L E / BL O OD/ CL OTTING/ T nrn (( CT G Y , L A 3 TES T ) ( r; U 11 , SIN G ) 

(BOOT,CLOTTIMG/ TINE/ OF/ WHOLE/ BLOOD))) 
(UILL ((CTGY,UODAL)(TENSE,FUTURE)) 

((CTGY,AUX))) 
(HILLEBRAND/' S ( ( CTGY, IDIOIHiID))) 



-a25- 

( ilITH ( ( CTGY, TEHPREL))) 
(WITHOUT ((CTGY,TEMPREL))) 
(WOULD ((CTGY,MODAL) (TENSE,PRES) (TIOOT,UILL))) 
(WOUND ((CTGY,IDIOMBEG))) 
(WOUND/ HEALING ((CTGY,&YMPTON) (NUM,SING))) 



prolonged in severe hecophilia. 
prolonged in moderate hemophilia. 
variable in mild hemophilia. 
normal in sub hemophilia. 

Bleeding tendency in infants causes cutaneous ecchinoses 
after trivial trauma in-severe hemophilia. 
Subcutaneous hematomas develop in infants after trivial trauma 
in severe hemophilia. 

19. Bleeding from mouth in children is frequent in hemophilia. 
20. Bleeding from frenus of upper lips is frequent in children in 

her.iophilia. 
21. Spontaneous bleeding nay be cyclic in heraophilia. 
22. Wound healing is often slow in hemophilia. 
23. Hematomas may cause fever in hemophilia. 
24. First symptoms develop rarely in adolescents. 
25. Hematomas may cause leukocytosis in hemophilia. 
26. Transfusion therapy may cause hepatitis in hemophilia. 
27. Antibodies against factor VIII may develop upon transfusion in 

8. 
9. 

1 0 • 
1 1 • 
1 2. 
1 3 • 
1li. 
1 5 • 
1 6 • 
1 7. 

1 Q 
V • 
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APPE~NDIX F 

DATA INPUT TO SYSTEM 

AND 

QUESTIOHS ASKED 

D A T A 

1. Petechiae is rare in hemophilia. 
2. Prothrombin consu~ption test is normal in mild hemophilia. 
3. Clotting time of whole blood may be normal in mild hemophilia. 
4. One-stage prothrombin time test is usually normal in hemophilia. 
5. Thrombin time is usually normal in hemophilia. 
6. Bleeding tine is usually normal in hemophilia. 
7. Fatal hemorrhage may occur after neonatal circumcision in severe 

hemophilia. 
Coagulation 
Coagulation 
Coagulation 
Prothrombin 
Prothrombin 

time is prolonged 
t Lrae is n o r m a I in 
time is normal in 

only in severe hemophilia. 
moderate hemophilia. 
mild h e rao ph L'I La , 

consumption test is abnor~al in severe hemophilia. 
consunption test is variable in moderate hemophilia. 

D')'m ; Cl 
L • .L _ .... 
PTT is 
PTT is 
PTT is 

hemophilia. 
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23. Attitude of increased risk-taking may develop in hemophilia. 
29. Spontaneous b Le'e d Ln g n ay start in emotional stress in hemophilia. 
30. Episodes of hemarthrosis are frequent in presence of antibodies 

against factor VIII. 
31. Trivial Ln j u r Lo s may· cause life-threatening hemorrhage in 

hemophilia. 
32. Epistaxis is common in hemophilia. 
33. Hematuria is common in hemophilia. 
34. Large dissecting intramuscular hematomas are common in 

hemophilia. 
35. Anticoagulants are ruled out in hemophilia. 
36. Intravenous injection is safe in hemophilia. 
37. Venipuncture is safe in hemophilia. 
38. Immunization against tetanus is important in hemophilia. 
39. Tetanus immunization is possible without transfusion in mild 

hemophilia. 
40. Conservative therapy of hemarthrosis is necessary in hemophilia 

in presence of antibodies against factor VIII. 
41. Plasma infusion is needed for two days after start of intensive 

physiotherapy in hemophilia. 
42. Cryoprecipitate is needed for two days after start of 

intensive physiotherapy in hemophilia. 
43. Prevention of intra-articular hemorrhages can cause decrease 

of the severity of joint lesions in hemophiliacs. 
44. Prevention of .intra-articular hemorrhages can cause·decrease 

of the incidence of joint lesions in hemophiliacs. 
45. Trauma may cause hematuria in hemophilia. 
46. PTT is abnormal in mild hemophilia. ** 
47. Prothrombin consumption test is abnormal in moderate 

h em o p h f I ia. ;H; 

48. Coagulation time is abnormal in severe hemophilia. *n 
49. PTT is abnormal in severe hemophilia. ** 
50. PTT is abnormal in moderate hemophilia. ** 
51. Platelet count is normal in hemophilia. 
52. 
53. 

Prothrombin consumption test is normal in hemophilia. 
Coagulation factor-related antigen may be normal in 
hemophilia. 

54. Coagulation factor-related antigen may be reduced in 
hemophilia. 

55. Coagulation factor-related antigen may be abnormal in 

56. 
57. 
58. 
59. 
60. 

6 1 • 
62. 

hemophilia. "" 
Fibrinolysis is normal in hemophilia. 
PTT is prolonged in hemophilia. 
PTT is abnormal in hemophilia. ** 
Hemarthrosis is common in hemophilia. 
Hemarthroses are frequent in presence of antibodies 
against factor VIII in hemophilia. 
Hemarthroses are caused by transfusion in hemophilia. 
Platelet count is normal in Von Willebrand's disease. 

63. Prothrombin consumption test is normal in Von Willebrand's 
disease. 

64. PTT may be normal in Von Willebrand's disease. 
65. PTT may be prolonged in Von Willebrand's disease. 
66. Coagulation factor-related antigen is reduced in Von 

Villebrand's disease. 
67. Fibrinolysis is normal in Von Willebrand's disease. 
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68. Bleeding time is normal in Von Willebrand's disease. 
69. Epistaxis is c6mmon in Von Willebrand's disease. 
70. Hemarthrosis is rare in Von Willebrand1s disease. 
71. Menorrhagia is common in Von Willebrand's disease. 
72. Bruising is common in Von Willebrand's disease. 
73. PTT is abnormal in Von Willebrand's disease. •• 
74. Conagulation factor-related antigen is abnormal in 

Von Willebrand's disease. ** 
** Statement was not input by user, but was constructed 

by a deduction rule. 

' 
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QUESTIOHS ASKED 

1. Is petechiae rare in hemophilia? 
--Petechiae is rare in hemophilia. 

2. What symptom is rare in hemophilia? 
--Petechiae is rare in hemophilia. 

3. What condition is rare in hemophilia? 
--Petechiae is rare in hecophilia. 

4. Which condition is rare in hemophilia? 
--Petechiae is rare in hemophilia. 

5. Which symptom is rare in hemophilia? 
--Petechiae is rare in hemophilia. 

6. Which symptoms are rare in heuophilia? 
--Petechiae is rare in hemophilia. 

7. Which condtions are rare in heuophilia? 
--Petechiae is rare in hemophilia. 

8. What conditions are rare in heoophilia? 
--Petechiae is rare in henophilia. 

9. What symptoms are rare in hemophilia? 
--Petechiae is rare in hemophilia. 

10. Does petechiae occur in hemophilia? 
--Petechiae is rare in hemophilia. 

11. What is the frequency of petechiae in hemophilia? 
--Petechiae is rare in hemophilia. 

12. Is prothrombin consumption test normal in mild hemophilia? 
--Prothrombin consumption test is normal in mild hemophilia. 

13. What lab test is normal in cild hemophilia? 
--Prothro@bin consumption test is norDal in mild hemophilia. 
--Clotting time of whole blood may be normal in mild hemophilia. 

14. Is clotting time of whole blood normal in mild hemophilia? 
--Clotting time of whole blood may be normal in mild he~ophilia. 

15. May clottinc time of whole blood be normal in mild 
hemophilia? 
--Clotting time of whole blood may be normal in mild henophilia. 
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16. Is one-stage prothrombin tioe test usually normal in 
hemophilia? - 
--One-stage prothrombin time test is norLal in hemophilia. 

17. Is thrombin time usually norual in hemophilia? 
--Thrombin time is noraal in hemophilia. 

18. Which lab tests are normal in hemophilia? 
--Prothrombin consumption test is norcal in mild hemophilia. 
--Clotting time of whole blood may be normal in mild 

hemophilia. 
--One-stage prothrombin tiue test is normal in hemophilia. 
--Thrombin time is normal in hemophilia. 
--Bleeding time is normal in hemophilia. 
--Coagulation time is normal in moderate hemophilia. 
--Coagulation time is normal in mild heuophilia. 
--PTT is normal in sub hemophilia. 
--Platelet count is normal in henophilia. 
--Prothrombin consumption test is normal in hemophilia. 
--Coagulation factor-related antigen may be normal in 

hemophilia. 
--Fibrinolysis is normal in hemophilia. 

19. Is bleeding time usually normal in hemophilia? 
--Bleeding time is nornal in hemophilia. 

20. What lab test is normal in hemophilia? 
--Prothrombin consumption test is normal in mild hemophilia. 
--Clotting time of whole blood may be norLal in mild hemophilia. 
--One-stage prothrombin time test is usually normal in hemophilia. 
--Thrombin time is usually normal in hemophilia. 
--Bleeding tine is noroal in hecophilia. 
--Coagulation time is nor~al in moderate heoophilia. 
--Coagulation tiue is norcal in mild hemophilia. 
--PTT is normal in sub hemophilia. 
--Platelet count is normal in hemophilia. 
--Prothrombin consumption test is normal in hemophilia. 
--Coagulation factor-related antigen may be normal in 

henophilia. 
--Fibrinolyais is normal in hemophilia. 

21. May fatal hemorrhage occur after neonatal circuocision 
in severe hemophilia? 
--Fatal hemorrhage way occur ~fter neonatal circuncision 

in severe hemophilia. 

22. Can fatal henorrhage occur after neonatal circumcision 
in severe hemophilia? 
--Fatal hemorrhage uay occur after neonatal circumcision 

in severe hecophilia. 

23. Is coagulation time prolonged only in severe hemophilia? 
--Coagulation tiue is prolonged only in severe hecophilia. 

24. Is coagulation tise norDal in aoderatc hoDophilia? 
--Coagulation time is nor~al in aoderate heuophilia. 
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25. Is coagulation time normal in nild hemophilia? 
--Coagulation time is normal in nild henophilia. 

26. Is prothrombin consumption test abnormal in severe 
hewophilia? 
--ProthroLlbin consumption test is abnormal in severe 

hemophilia. 

2~ I • Is prothrombin consumption test variable in moderate 
hemophilia? 
--Prothronbin consumption test is variable in moderate 

hemophilia. 

28. Is PTT prolonged in severe hemophilia? 
--PTT is prolonged in severe hemophilia. 

29. Is PTT prolonged in moderate hemophilia? 
--PTT is prolonged in noderate hecophilia. 

30. Is PTT variable in mild hemophilia? 
--PTT is variable in mild hemophilia. 

31. Is PTT normal in sub hecophilia? 
--PTT is normal in sub hemophilia. 

32. What lab test is norcal in sub hemophilia? 
--PTT is normal in sub heraophilia. 

33. Does bleeding tendency in infants cause cutaneous 
ecchimoses after trivial trauma in severe heoophilia? 
--Bleeding tendency in infants causes cutaneous ecchirnoses 

after trivial trau~a in severe henophilia. 

34. What symptoms of hemophilia occur in infants? 
--Bleeding tendency in infants causes cutaneous ecchimoses 

after trivial trauma in severe henophilia. 
--Subcutaneous hematomas develop in infants after trivial 

trauma in severe hemophilia. 

35. Do subcutaneous hematomas develop in infants after trivial 
trauna in severe hemophilia? 
--Subcutaneous hematomas develop in infants after trivial 

trauma in severe hemophilia. 

36. What symptoms of severe hemophilia occur in infants? 
--Bleeding tendency in infants causes cutaneous ecchimoses 

after trivial trauma in severe heiophilia. 
--Subcutaneous hematouas develop in infants after trivial 

trauma in severe heLlophilia. 

37. Is bleeding from mouth in children frequent in heoophilia? 
--Bleeding from aouth in children is frequent in heDophilia. 

38. What sycptorns of hemophilia occur in children? 
--Bleeding from mouth in children is frequent in hewophilia. 
--Bleeding fro~ frenum of upper lips is frequent in children 
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in hemophilia. 

39. What symptoms are frequent in hemophilia? 
--Bleeding from mouth in children is frequent in hemophilia. 
--Bleeding from frenum of upper lips is frequent in children 

in hemophilia. 

40. Is bleeding from frenuc of upper lips frequent in children 
in hemophilia? 
--Bleeding from frcnum of upper lips is frequent in children 

in hemophilia. 

41. What symptoms of hecophilia are frequent in children? 
--Bleeding from mouth in children is frequent in hemophilia. 
--Bleeding from frenum of upper lips is frequent in children 

in hemophilia. 

42. Is spontaneous bleeding cyclic in hemophilia? 
--Spontaneous bleeding may be cyclic in hemophilia. 

43. What symptom is cyclic in hemophilia? 
--Spontaneous bleeding may be cyclic in hemophilia. 

44. Is wound healing often slow in heaophilia? 
--Wound healing is slow in hemophilia. 

45. May hematomas cause fever in hemophilia? 
--Hematomas may cause fever in hemophilia. 

46. Can hematomas cause fever in hemophilia? 
--Hematonas may cause fever in hemophilia. 

47. What is the cause of fever in hemophilia? 
--Hematomas may cause fever in hemophilia. 

48. What causes fever in hemophilia? 
--Hematomas may cause fever in heaophilia. 

49. What is the eYfect of hematomas in heuophilia? 
--Henatoraas nay cause fever in hemophilia. 
--Hematomas may cause leukocytosis in hemophilia. 

50. Do first syoptoms develop rarely in adolescents? 
--First syDptoms develop rarely in adolescents. 

51. May hematomas cause leukocytosis in hemophilia? 
--Hematonas may cause leukocytosis in hemophilia. 

52. Can henatomas cause leukocytosis in hsmophilia? 
--Heuatomas may cause leukocytosis in heLlophilia. 

53. What is the cause of leukocytosis in heraophilia? 
--Henato0as may cause leukocytosis in heoophilia. 

54. What causes leukocytosis in hemophilia? 
--Hematonas aay cause leukocytosis in hemophilia. 



-a33- 

55. What are the symptoms of hematonas in hemophilia? 
--Hematomas may cause fever in heraophilia. 
--Hematomas may cause leukocytosis in hemophilia. 

56. Nay transfusion therapy cause hepatitis in hemophilia? 
--Transfusion therapy may cause hepatitis in hemophilia. 

57. May antibodies against factor VIII develop upon transfusion 
in hemophilia? 
--Antibodies against fact6r VIII may develop upon 

transfusion in hemophilia. 

58. May attitude of increased risk-taking develop in hemophilia? 
--Attitude of increased risk-taking may develop in 

hemophilia. 

59. May spontaneous bleeding start in emotional stress in 
hemophilia? 
--Spontaneous bleeding may start in emotional stress in 

hemophilia. 

60. Are episodes of henarthrosis frequent in presence of 
antibodies against factor VIII? 
--Episodes of hemarthrosis are frequent in presence of 

antibodies against factor VIII. 

61. May trivial injuries cause life-threatening hemorrhage in 
henophilia? 
--Trivial injuries may cause life-threatening hemorrhage in 

hemophilia. 

62. Is epistaxis common in hemophilia? 
--Epistaxis is common in he~ophilia. 

63. What symptoms are comnon in hemophilia? 
--Epistaxis is common in hemophilia. 
--Hematuria is common in hemophilia. 
--Large dissecting intramuscular hernatomas are common in 

hemophilia. 
--Hemarthrosis is comson in hemophilia. 

64. Is henaturia COLlmon in hemophilia? 
--Hematuria is common in henophilia. 

65. Are large dissecting intramuscular hematomas common in 
hemophilia? 
--Large dissecting intramuscular hematomas are common in 

hemophilia. 

66. Are anticoagulants ruled out in hewophilia? 
--Anticoagulants are ruled out in hecophilia. 

67. Are anticoagulants prohibited in hemophilia? 
--Anticoagulants are ruled out in heraophilia. 

68. What treatments are prohibited in hemophilia? 



--Anticoagulants are ruled out in hemophilia. 

69. Is intravenous injection safe in hemophilia? 
--Intravenous injection is safe in hemophilia. 

70. What treatment is safe in hemophilia? 
--Intravenous injection is safe in henophilia. 
--Venipuncture is safe in hemophilia. 

71. Is v~nipuncture safe in hemophilia? 
--Venipuncture is safe in hemophilia. 

72. What treatments are safe in hemophilia? 
--Intravenous injection is safe in hemophilia. 
--Venipuncture is safe in hemophilia. 

73. Is immunization against tetanus important in hemophilia? 
--Immunization against tetanus is important in hemophilia. 

74. What treatment is important in hemophilia? 
--Immunization against tetanus is important in hemophilia. 

75. Is tetanus immunization possible without transfusion in mild 
hemophilia? 
--Tetanus iBmunization is possible without transfusion in 

mild hemophilia. 

76. What treatnent is possible without transfusion in mild 
hemophilia? 
--Tetanus inmunization is possible without transfusion in 

mild hemophilia. 

77. Is conservative therapy of he@arthrosis necessary in 
hemophilia? 
--Conservative therapy of hemarthrosis is necessary in 

hemophilia in presence of antibodies against factor VIII. 

78. What treatment is necessary in hemophilia? 
--Conservative therapy of heroarthrosis is necessary in 

hemophilia in presence of antibodies against factor VIII. 

79. Is plasma infusion needed for two days after start of 
intensive physiotherapy in he2ophilia? 
--Plasma infusion is needed for two days after start of 

intensive physiotherapy in hemophilia. 

80. What treatments are needed for two days after start of 
intensive physiotherapy in hemophilia? 
--Plasma infusion is needed for two days after start of 

intensive physiotherapy in heoophilia. 
--Cryoprecipitate infusion is needed for two days after 

start of intensive physiotherapy in hemophilia. 

81. Is cryoprecipitate infusion needed for two days after 
start of intensive physiotherapy in henophilia? 
--Cryopreoipitate infusion is needed for two days after 
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start of intensive physiotherapy in hemophilia. 

82. Uhat lab test is abnorual in hemophilia? 
--Prothroubin consumption test is abnormal in severe 

hecophilia. 
--PTT is abnorual in mild hemophilia. 
--Prothrombin consunption test is abnormal in noderate 

heraophilia. 
--Coagulation tine is abnorLlal in severe hemophilia. 
--PTT is abnormal in severe hemophilia. 
--PTT is abnorual in moderate hemophilia. 
--Coagulation factor-related antigen may be abnormal in 

hemophilia. 
--PTT is abnormal in hemophilia. 

83. What lab test is abnormal in mild heuophilia? 
--PTT is abnormal in mild heoophilia. 

84. What lab tests are abnormal in moderate hemophilia? 
--Prothronbin consumption test is abnormal in moderate 

hemophilia. 
--PTT is abnormal in moderate hemophilia. 

85. What lab tests are abnormal in severe hemophilia? 
--Prothrombin consumption test is abnormal in sever~ 

hemophilia. 
--Coagulation time is abnormal in severe hemophilia. 
--PTT is abnormal in severe hemophilia. 

86. What symptoms occur in severe hemophilia? 
--Fatal hemorrhage may occur after neonatal circumcision 

in severe hesophilia. 
--Bleeding tendency in infants causes cutaneous ecchimoses 

after trivial trauna in severe hemophilia. 
--Subcutaneous hematoDas develop in infants after trivial 

trauma in severe hemophilia. 

87. What syuptoms occur in hemophilia? 
--Petechiae is rare in hecophilia. 
--Fatal hemorrhage nay occur after neonatal circumcision 

in severe henophilia. 
--Bleeding tendency in infants causes cutaneous ecchirnoses 

after trivial trauma in severe hecophilia. 
--Subcutaneous henatomas develop in infants after trivial 

trauma in severe hemophilia. 
--Bleeding from mouth in children is frequent in hemophilia. 
--Bleeding fros frenum of upper lips is frequent in children 

in hemophilia. 
--Spontaneous bleeding may be cyclic in hemophilia. 
--Wound healing is slow in hemophilia. 
--Hcaatomas may cause fever in hemophilia. 
--Heaatomas may cause leukocytosis in henophilia. 
--Transfusion therapy may cause hepatitis in henophilia. 
--Antibodies against factor VIII uay develop upon 

transfusion in hemophilia. 
--Attitude of increased risk-taking uay develop in 
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henophilia. 
--Spontaneous bleeding may start in emotional 

hemophilia. 
--Trivial injuries may cause life-threatening hemorrhage in 

hemophilia. 
--Epistaxis is common in hemophilia. 
--Hematuria is common in hemophilia. 
--Large dissecting intrecuscular hematomas are common in 

hemophilia. 
--Trauma may cause hematuria in heoophilia. 
--Hemarthrosis is cocmon in hemophilia. 
--Hemarthroses are frequent in presence of antibodies 

against factor VIII in hemophilia. 
--Hemarthroses are caused by transfusion in hemophilia. 

88. What lab tests are normal in Von Willebrand's disease? 
--Platelet count is normal in Von Willebrand's disease. 
--Prothrombin consumption test is nornal in Von Willebrand's 

disease. 
--PTT may be normal in Von Willebrand's disease. 
--Fibrinolysis is normal in Von Willebrand's disease. 
--Bleeding tine is normal in Von Willebrand's disease. 

89. What lab tests are abnorsal in Von Willebrand's disease? 
--PTT is abnorcal in Von Uillebrand's disease. 
--Coagulation factor-related antigen is abnormal in Von 

Willebrand's disease. 

90. What lab tests are prolonged in Von Willebrand's disease? 
--PTT may be prolonged in Von Willebrand's disease. 

91. What lab tests are reduced in Von Uillebrand's disease? 
--Coagulation factor-related antigen is reduced in 

Von Willebrand's disease. 

92. Uhat symptons are common in Von Uillebrand's disease? 
--Epistaxis is conwon in Von Willebrand's disease. 
--Menorrhagia is common in Von Uillebrand's disease. 
--Bruising is common in Von Willebrand's disease. 

93. What symptou is rare in Von Willebrand's disease? 
--Hemarthrosis is common in Von Willebrand's disease. 
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APPENDIX G 

DIALOGUE WITH MEDIC 

SYSTEll 1. 3 AUGUST 28, 1979 

l-1SDIC IS A MEDICAL QUESTIOIJ AITSUERillG SYSTEll WITH A DATA BASE OF 
HEI-lOPHILIA Il'IF0Ri1ATI0f'J. YOU LlAY ASK A QULSTION, I.E. 

IS COAGULATIOII r ruz UOI(~iAL Ill l'lODI:RATE E:CI--lOPHILIA? 
CB YOU I1AY ADD IIIFOnl-1ATI0IJ TO TI-lE SYSTEl-1, I.E., 

CO.AG ULA TIOII THIE IS iiOEUAL DI HEHOPEI LI A. 
TO EiID TIIE SESSIOiT, JUST I1IT Ct:.RTIIAGE RETUTII-.I OH TYPE 

BYE (WITH A SPACE AFTER BYE) 
AND HIT THE CARRIAGE RETURN. 

PLBASE ASI{ _; QUESTIOI'i OR ElJTEH NEl-J l'IEi'lOPiiILIA INFOIU1ATI0f.I 
~WHAT LAB TESTS ARE ABNOR~AL IN HEMOPHILIA? 

PROCESSING SEliTEUCE 

PTIOTHJO!··IBIN COI-TSUI-1PTI01J Tl~ST IS ABI~ORl:-·lAL II! SEVERE I1E!-!OPHILIA • 
COAGUI .. ATIOU FACTOH-RELATED AIJTIGEE IS AB?JORl-lAL IH BEI-10PHILIA. 

_ PTT IS ABl-JOH!_.I1~,.L III I10DERATE I-iE1-"10PI1ILI1-\. • 
PTT IS ABIJOHI'1AL IN SEVERE I-IEI·10PI-!ILIA • 
COAGULATION TIME IS ABNORMAL IN SEVERE HEMOPHILIA. 
P1'T IS AB!JORl-lAL IU HEI-'IOPHILIP •• 
?ROTHROMBill COUSUHPTION TEST IS ABNORMAL IU MODERATE HEMOPHILIA. 
PTT IS ABNORMAL IN MILD HEMOPHILIA. 

PROCESSING TIME= .1439000000000E5 

PLEASE As:: A QUSSTIOI.J on Ei'TTER I~E\-J IIEI'--'lOPHILIA IHFORl·lATION 
~;1-JI·IAt.f LAP, TEST IS ABI'.IOH::AL IL VON \..1ILLEBHAiID t S DISEASE? 

PH OCES3II'!G SB.t-JT:I-J CE 
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COAGULATION FACTOR-RELATED ANTIGEN ISBNORMAL IN VOH UILLEBRAND'S 
DISEASE. 
PTT IS ABNORMAL IN VOH WILLEBRAED'S DISEASE. 
T 

PROCESSIEG TiiIE = .6087000000000El! 

PLEASE ASK A QUESTIOH OR EIJTER NEU HEUOPHILIA IHFOHIJATION 
*WHAT TREltTf'-fENTS ARE SAFE IH HEi--'iOPHILIA? 

PROCESSING SENTENCE 

INTRAVENOUS INJECTION IS SAFE IN HEMOPHILIA. 
VENIPU~CTURE IS SAFE IN HEMOPHILIA. 

PROCESSING TIME= .2390000000000E4 

PLEASE ASK A QUESTION OR EUTER iJEW HEMOPHILIA INFORMATION 
*WHAT MAY CAUSE HEMATURIA IN HEMOPHILIA? 

PROCESSIHG SEETEUCE 

TJAUMA MAY CAUSE HENATURIA IN HEMOPHILIA. 

PilOCESSIHG TIME= .1529000000000E4 

PLEASE ASK A QUESTIO!T OR- ENTER NEl'J HErlOPEILIA I1JFOHI-IATI0i\I 
HGLONERULONEPHRITIS MAY CAUSE HZMATURIA IN HEMOPHILIA. 

PROCESSING SENTENCE 
(GLOUERULONEPERITIS NOT IH DICTIONARY) 
ENTRY DOES NOT PARSE NIL 

PROCESSING TIME= .5910000000000E3 

PLEASE ASK A QUESTION OH ENTER NEW HEMOPHILIA INFORHATIOH 
HGLOMERULONEPHRITIS MAY CAUSE HEMATURIA IN HEMOPHILIA. 

PROCESSING SENTENCE 

SEETE'.TCE STOI;ED l\.S TEE FOLLOi/IIJG IIOD:C I1112 
(1'.112 (PHOXCAU.SE (GLOHERULOl'JEPIIRITIS)) (NODAL (11AY)) (SYllPTOll (HENATURIA 
)) (TYPEDIS (H1))) 
(I;1 (DISTYPE (PLAIN)) (DISEASE (HE110?HILI.!\.))) 
(DUHPED) 

PROCESSING TINE= .1554000000000E4 
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PLEl-:.SS ASK A QU:SSTIOI,J on EITTEH l'IEl'-J EEI-10PHILIA IHFOHI1ATION 
~;~!IIAT llAY CAUSE EEt'-lATURI.t\ IH HE1'10PHILIA? 

P TI OC ESSING SENTEIJCE 

TI1LU~·lA l1AY CAUSE EEI·lATURIA II-..J HBI''lOPHILIA • 
GLOl"!ERULOHEPHRITIS i-1AY CAUSE EEI-lATURIA IN IiE1·10PiIILIA. 

PTIOCESSING TII1E = .1763000000000E4 

PLEASE ASK A QUESTION OR ENTER NEU HEMOPHILIA INFORMATION 
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APPENDIX H 

PARSING WITH TRACE 

"ATM PARSER ~NITIALIZATION" 

(TRACE LEVEL==> 7 <=) 

(BEGINNING AT STATE=> S <=) 

*PARSE: *(PHOTHRONBIN CONSUMPTION TEST IS NORMAL IN MILD HEMOPHILIA) 

(PHOTHROMBIN CONSUf1PTI0M TEST IS NORMAL IN HILD HEMOPHILIA) 

(ABOUT TO PUSH TO=> QUESTION<=) 

(REGS AT LEVEL=> 1 <=) 

(=>NIL<=) 

(ABOUT TO PUSH TO=> ?OS-DISEASE<=) 

(REGS AT LEVEL=> 2 <=) 

( = > III L < =) 

(ABOUT TO PUSH TO=> FIRST-OF-IDIOM<=) 

(REGS AT LEVEL=> 3 <=) 

(=> IJIL <=) 

(TRAVERSE WITH=> PROTHRONBIN <=) 

(on ARC=> (CAT IDIOHDEG T (SETR IDIOI·] (EXPLODE (GETR *))) (TO r1IDDLE-OR 
-END-OF-IDIOH)) <=) 

(BUFFER==> (CONSUHPTIOl'l TEST IS IJORlIAL IN HILD HE110PHILIA) <=) 

(TRAVJRSE UITH =>CONSUMPTION<=) 

(ON ARC=> (CAT IDIOMHID T (ADDR IDIOM (QUOTE ) (EXPLODE (GETR *))) (TO 
11IDDLE- OE-END-OF- ID I 011) ) < =) 
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(BUFFER==> (TEST IS l:JORMAL HJ HILD HEMOPHILIA)<=) 

(TRAVERSE WITH=> TEST<=) 

(OD Anc => (CAT IDIONEHD T (SETR IDIOM (PACK (ADDR IDIOM (QUOTE ) (EXPL 
ODE (GETR *))))) (TO IDIOM-POP)) <=) 

(BUFFER==> (IS NORMAL IN MILD HEMOPHILIA) <=) 

(POPPING FROH => IDIOH-POP <=) 

(REG: AT LEVEL=> 4 <=) 

(=> ((IDIOM,PHOTHHOMBIN CONSUMPTION TEST) (IDIOM PROTHRO NB IN 
CONSUMPTION TEST) (*,TEST) l*,TEST) (IDIOM PRO TH R 0 
H BID CONSUMPTION) (*,CONSUMPTION) (W,CONSUMPTION) (IDIOM 
PROTHRO ti BI IJ) (*,PROTHROllBIN) (*,PROTHHOUBIN)) <=) 

(RETURNING FORM=> PROTHROMBIN CONSUMPTION TEST<=) 

(ABOUT TO GO TO STATE=> PCS-DISEASE<=) 

(WITH REGISTERS AT LEVEL=> 3 <=) 

(=> ((IDIOll,PHOTHROUBIN COHSUMPTION TEST) (*,PROTHRONBIN CONSUMPTION TES 
T) (0,PROTHROMBIN)) <=) 

(BUFFER= => (PHOTHROMBIN CONSUMPTION TEiT IS NORMAL IN MILD HEMOPHILIA) 
<::) 

(ABOUT TO PUSH TO=> FIRST-OF-IDIOM<=) 

(REGS AT LEVEL=> 3 <=) 

(=> ((IDIOU,PHOTHHOMBIH CONSUMPTION TEST) (*,PROTHROMBIN CONSUMPTION TES 
T) (~',PROTEROMBIH)) <=) 

(BUFFER::=> (PROTHROMBIN CONSUMPTION TEST IS NORMAL IN MILD HEMOPHILIA) 
<=) 

(ELOCKED AT=> FIRST-OF-IDIOM<=) 

(TRYiiJG ALTERNATIVE AT=> MIDDLE-OR-END-OF-IDI011 <=) 

(BLOCKED AT=> MIDDLE-OH-END-OF-IDIOM<=) 

(TRYJ.IIG ALTERHATIV:C AT=> QUESTIOIJ <=) 

(JUEP TO=> QUESTION-1 <=) 

(BLOCKED AT=> QUESTIOU-1 <=) 

(TRYIIiC ALTERHATIVE AT=> S <=) 
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(ABOUT TO PUSH TO => STATEMENT <=) 

(REGS AT LEVEL => 1 <=) 

(=> lJIL <=) 

(ABOUT TO PUS}] TO => POS-NOUH <=) 

(REGS n "' LEVEL => 2 <=) .n .J. 

(=> IJIL <=) • 
(ABOUT TO PUSH TO=> FIRST-OF-IDIOM<=) 

(REGS AT LEVEL=> 3 <=) 

( = > lJIL < =) 

(TRAVERSE WITH=> PROTIIROMBIN <=) 

(OU ARC=> (CAT IDIOr-JBEG T (SETR IDIOil (EXPLODE (GETR ;;))) (TO MIDDLE-On 
-EDD-OF-IDIOM)) <=) 

(BUFFER= => (COHSUMPTIOH TEST IS NORMAL IN MILD HEMOPHILIA}<=) 

(TRAVERSE UITH => COHSUMPTION <=) 

(OU ARC=> (CAT IDIOMMID T (ADDR IDIOM (QUOTE ) (EXPLODE (GETH *))) (TO' 
l1IDDLE-OI1-END-OF-IDIOU)) <=) 

(EUFFER = => (TEST IS NORMAL ID MILD HEMOPHILIA) <=) 

(TRAVERSE WITH=> TEST<=) 

(OU ARC=> (CAT IDIOMEND T (SETH IDIOM (PACK (ADDR IDIOM (QUOTE ) (EXPL 
ODE (GETTI ,?))))) (TO IDI0I1-POP)) <=) 

(BUFFER==> (IS NORMAL IN HILD HEMOPHILIA) <=) 

(FOPPING FROM=> IDIOU-POP <=) 

(REG: AT LEVEL=> 4 <=) 

(=> ((IDI0l1,PROTHR0l-1BIII COHSU1iPTI0lJ TEST) (IDIOU PRO TH HOH BI 1l 
C O II S U 11 P T I O N T E S T) (",TEST) (i},TEST) (IDIOI-1 P R O T H R 0 
Li BIN CONSUMPTION) (*,COUSUHPTION) (",CONSUMPTION) (IDIOM 
PROTHRO NB IN) (0,PROTHTIONBIN) (~,PROTHROHBIN)) <=) 

(RETGHNIIJG FORE => PROTHROI1BIN COHSU11PTION TEST <::) 

(ABOGT TO GO TO STATE=> POS-IJOUlI <=) 

(\iITII REGISTERS AT LEVEL => 3 <=) 



(=> ((IDIOM,PROTHROUBIN CONSUMPTION TEST) (*,PHOTHROHJIN CONSUMPTION TES 
T) ( ;; , PrtOTHROHBii:i)) <:: r 

( BUFFER = = > ( PROTHROHBIN COHSU11PTIOIJ TEST IS NORIIAL Hi HILD HENOPHILIA) 
<=) 

(TRAVE~SE WITH::) PROTHROMBIN CONSUMPTION TEST<=) 

(ON ARC::> (CAT LABTEST T (SETH CASE (COHCAT (QUOTE LABTEST) •)) (TO CAS 
E-POP)) <=) 

(BUFFER==> (IS NORMAL IN MILD HEMOPHILIA) <::) 

(POPPING FROM=> CASE-POP(::) 

(REG: AT LEVEL=> 3 <=) 

( => ( ( CASE LABTEST PROTHROHBIH COHSUliPTION TEST) ( *, PROTHROHBIH CONSUUPT 
ION TEST) (*,PHOTHROMBIN CONSUMPTION TEST) (IDIOM,PROTHHOMBIN CONSUMPTIO 
N TEST) (*,PROTHROMBIN CONSUMPTION TEST) (*,PROTHROMBIN)) <=) 

(RETURIJING FORI-1 => (LABTEST PROTHROHBIN COHSUHPTIOH TEST)(::) 

( .ll. BOUT TO GO TO ST ATE = > ST ATE r lE IJ T < = ) 

(UITH REGISTERS AT LEVEL=> 2 <=) 

(=> ((FRAME LABTEST PROTHRONBIN CONSUMPTION TEST) (* LABTEST PHOTHROHBIN 
co:lSU;lPTIOB TEST) (;;,PROTHROHBIN)) <=) 

(BUFFER==> (IS NORMAL IH MILD HEMOPHILIA) <=) 

(ABOUT TO PUSH TO=> POS-NOUN <=) 

(REGS AT LEVEL=> 2 <=) 

(=> {(FRAME LABTEST PTIOTHROHBIH CONSUMPTIOH TEST) (0 LABTEST PROTHROUBIN 
CONSUMPTION TEST) (0,PROTHROMBIN)) <=) 

::) (IS NORMAL IN MILD HEMOPHILIA) <::) 

(ABOUT TO PUSH TO=> FIRST-OF-IDIOM<=) 

(REGS AT LEVEL=> 3 <=) 

(=> IJIL <=) 

(DUFFER::=> (IS NOR~AL Ili MILD HEMOPHILIA) <=) 

(BLOCKED AT=> FIIlST-OF-IDION (::) 



(TRYING ALTERNATIVE AT=> STATEMENT<=) 

(ABOUT TO PUSH TO=> POS-TEMPREL <=) 

(REGS AT LEVEL=> 2 <=) 

(=> ((FIUi.1-iE LABTEST PHOTHROriBIN COHSUllPTIOlJ TEST) (t, LABTEST PROTHRONBIN 
COI:SUllPTION TEST) (~i,PROTHROI:-lBIN)) <=) 

(DUFFER==> (IS NORMAL IN MILD HEMOPHILIA) <=) 

(ABOUT TO PUSH TO=> FIRST-OF-IDIOM<=) 

(REGS AT LEVEL=> 3 <=) 

(=>NIL<=) 

(BUFFER==> (IS NORMAL IN MILD HEMOPHILIA) <=) 

(BLOCKED AT=> FIRST-OF-IDIOM<=) 

(TDYING ALTERNATIVE AT=> STATEMENT<=) 

(ABOUT TO PUSH TO=> PCS-DISEASE<=) 

(REGS AT LEVEL=> 2 <=) 

(=> ((FllAME LABTEST PHOTHROHBIN CONSUMPTION TEST) (* LABTEST PHOTHROMBIN 
CO ?IS U Il PT ION TEST ) ( ;; , PR O TIIR O 2-IB IIJ) ) < = ) 

(DUFFER==> (IS NORMAL IN MILD HEMOPHILIA) <=) 

(ABOUT TO PUSH TC=> FIRST-OF-IDIOM<=) 

(REGS AT LEVEL=> 3 <=) 

(=> 1HL <=) 

(EUFFER ==>(IS NORMAL IN HILD HEllOPHILIA) <=) 

(ELOCKED AT=> FIRST-OF-IDIOM<=) 

(TRYING ALTERNATIVE AT=> STATEMENT<=) 

(ABOUT TO PUSH TO=> V-1 <=) 

(TI2GS AT LEVEL=> 2 <=) 

(=> ((FRAME LABTEST PROTHROMBIN CONSUMPTION TEST) (* LABTEST PROTHRONBIN 
C O il SU I1 PT ION TEST ) ( .; , P R OT IITI O IIB I1J) ) < = ) 
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( BUFFER = = > ( IS 1J O Rl-l AL Hi HILD HE i'l OP Ii IL I A ) < :: ) 
' 

(TBAVERSE WITH=> BE<=) 

(c;J ARC=> (CATV (I;ULL (EQ (CETF ROOT) (QUOTE: CAUSE))) (SETR Vr:RD 1;) (T 
0 V-1)) <=) 

( BUFF E R = = > ( NO RI-1 AL I H !U t, D If EI re P II IL I A ) < = ) 

(TRAVERSE HITH => EOFriIAL <=) 

(OH ARC=> (CAT LABRES (on (MEMB (QUOTE LABTEST) (GETR FRAME 2)) (MEMB ( 
QUOTE LABTEST) (GETH QFRAME 2))) (ADDH CASE (BUILDQ (LABRES 9))) (TO HEX 
T-POS)) <=) 

(BUFFER==> (IN MILD HEMOPHILIA) <=) 

(ABOUT TO PUSH TO=> PCS-NOUN<=) 

(REGS AT LEVEL=> 3 <=) 

(=> ((CASE LABRES I:OfalAL) p;,NORiiAL) (,},NORiiAL) (VEHB,BE) ({;,BE) (*,IS)) 
<:::) 

(EUFFER = => (IN MILD HEMOPHILIA) <=) 

(ABOUT TO PUSH TO=> FIRST-OF-IDI011 (:::) 

(REGS AT LEVEL=> 4 <=) 

( = > IiIL < =) 

(DUFFER==> (ID MILD HEMOPHILIA) <=) 

(TRAVERSE WITH=> IN<=) 

(ON AHC => (CAT IDIQ;JBEG T (SETR IDI011 (EXPLODE (GETR -:,))) (TO !1IDDLE-OR 
-END-OF-IDIOH)) <=) 

(BUFFER==> (MILD HEMOPHILIA) <=) 

( EL O CKE D A T = > 1-1I DD LE - 0 n - E IJ D - 0? - ID IO 11 < = ) 

(TRYING ALTERNATIVE AT=> HEXT-POS <=) 

(ABOUT TO PUSH TO=> POS-TENPJEL <=) 

(REGS AT LEVEL=> 3 <=) 

(=> ((CASE LABRI:S l;011t'.AL) (",IJOn::AL) (,i,IJO:u:AL) (VEilB,BE) (>=,BE) (;,,Is)) 
<=) 



(DUFFER==> (IU MILD HEMOPHILIA) <=) 

(TRAVERSE WITH=> IN<=) 

(ON ARC=> {CAT TEHPREL T (ADDH CASE (BUILDQ (TEMPREL *))) (TO PHEPN)) < 
=) 

( BUFFER = => (EILD HEMOPHILIA) (::) 

{ABOUT TO PUSH TO=> FIRST-OF-IDIOM<=) 

(REGS AT LEVEL=> 4 <=) 

(=> ((CASE TEMPREL IN) (*,IN) (9,IN)) <=) 

(BUFFER==> {MILD HEMOPHILIA) <=) 

{BLOCKED AT=> FIRST-OF-IDIOM<=) 

(TRYING ALTERNATIVE AT=> PHEPN <=) 

(ABOUT TO PUSH TO=> POS-NOUN <=) 

(REGS AT LEVEL=> 4 <=) 

(=> ((CASE TEMPHEL IN) (*,IN) (*,IN)) <=) 

(BUFFER==> (MILD HEMOPHILIA) <=) 

{ABOUT TO PUSH TO=> FIRST-OF-IDIOH <=) 

(REGS AT LEVEL=> 5 <=) 

(=> HIL <=) 

(BUFFER==> (MILD HEMOPHILIA) <=) 

(BLOCKED AT=> FIRST-OF-IDIOM(::) 

(TRYING ALTERNATIVE AT=> POS-TEMPREL <=) 

(ADOUT TO PUSH TO=> FIRST-OF-IDION <=) 

(REGS AT LEVEL=> 4 <=) 

( = > i'.HL < =) 

(BUFFER= => (IN MILD HEMOPHILIA) <=) 

(TRAVERSE HITE => IlI <=) 
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(OU ARC=> (CAT IDIOMBEG T (SETH IDIOM (EXPLODE (GETR *))) (TO MIDDLE-OR 
-EllD-OF-IDIOU)) <=) 

(BUFFER==> (I:ILD EEHOPHILIA) <=) 

(BLOCKED AT => MIDDLE-OR-END-OF-IDIOri <=) 

(TRYING ALTERNATIVE AT=> NEXT-POS <=) 

(ABOUT TO PUSH TO=> PCS-DISEASE<=) 

(REGS AT LEVEL=> 3 <=) 

(=> ((CASE LABRES NORMAL) (•,NORMAL) (*,NORMAL) (VERB,BE) (*,BE) (D,IS)) 
< =) 

(BUFFER = => ( I iJ HILD HEMOPHILIA) < =) 
(TAKING WRD> => (IN OF FOTI) < =) 

( OIJ ARC => (WRD (IN OP FOH) T (TO POS··DISEASE)} <=) 

(BUFFER= => (MILD HEMOPHILIA) <=) 

(TRAVERSE WTTii =>~~Lu~=) 

(OH ARC=> (CAT DISTYPE T (SETR DISTYPE 0) (TO P0SDIS1)) <=) 

(DUFFER==> (HEMOPHILIA) <=) 

(TRAVERSE WITH=> HEMOPHILIA<=) 

(ON ARC=> (CAT DISEASE T (SETR DIS2ASE *) (TO DISEASE-POP1)) <=) 

(EUFFEH ==>NIL<=) 

FROL-1 ::: > DISEASE-POP1 <=) 

(REG: AT LEVEL=> 4 <=) 

(=> ((DISEASE,HEMOPHILIA) (~,HEMOPHILIA) (§,HEMOPHILIA) (DISTYPE,HILD) ( 
e,HILD) (~,MILD) (~,IN)) <=) 

(HETUBNING FORU => ((U3)) <=) 

(ABOJT TO GO TO STATE=> HEXT-POS <=) 

(::> ((CASI:: LABRES l'JOTiliAL TYPEDIS !"13) (~:,113) ({?,IH} (Ct . .;E LABHES 1-IORI"·:AL) 
(0,NO?MAL) c~,NOHNAL) (VERB,BE) c~,BE) (*,IS))<=) 
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(BUFFER==> NIL<=) 

(POPPING FROM=> NEXT-POS <=) 

(rEG: AT LEVEL=> 3 <=) 

(=> ((CASE LABRES NORMAL TYPEDIS M3) (*,M3) (*,IN) (CASE LABRES NORMAL) 
(*,NORNAL) (6,NORMAL) (VERB,BE) (*,BE) (m,Is)) <=) 

(RETUilHiilG FORM=> (LABRES NORMAL TYPEDIS M3) <=) 

(ABOUT TO GO TO STATE=> FRAME-POP<=) 

(WITH REGISTERS AT LEVEL=> 2 <=) 

(=> ((FRAME LABTEST PROTHROMBIN CONSUMPTION TEST LABRES NORMAL TYPEDIS H 
3) (i1 LABRES HORHAL TYPEDIS r-13) (*,IS) {FR.AUE LABTEST PROTHROHBIN co nsun 
PTION TEST) (,f LABTEST PROTHROi-IBIN CONSU!JPTION TEST) (*,PROTH.ROHBIN)) <= 
) 

(BUFFER==> NIL<=) 

(POPPING FROM=> FRAME-POP<=) 

(R~G: AT LEVEL=> 2 <=) 

(=> ((FRAME LABTEST PROTHROHBIN CONSUMPTION TEST LABRES NORMAL TYPEDIS M 
3) (* LABRES NORMAL TYPEDIS M3) (*,IS) (FRAME LABTEST PROTHROMBIN CONSUM 
PTION TEST) (* LABTEST PROTHROMBIN CONSUMPTION TEST) (5,PROTHHOUBIN)) <= 
) 

(RETURNING FORM=> ((M4)) <=) 

(ABOUT TO GO TO STATE=> OUT-POP<=) 

(WITH REGISTERS AT LEVEL=> 1 <=) 

(=> ((OUTN0DE,M4) (*,M4) (D,PROTHHOMBIN)) <=) 

(BUFFER==> NIL<=) 
VALID PARSE OR STRUCTURE> 
H4 
TIHE(IIS.) = .4725000000000E4 
"EHD OF PARSE" 

(TIME (MS.) = => .4751000000000E4 <=) 
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AP P:ClJDn~ I 

NED ALISP FUNCTIONS 

MED 4 SEPTEMBER 1979 22.45.30 

CREATED: 
LAST MODIFIED: 
CHANGES MADE TO: 

6 APRIL 1979 0.8.28 
4 SEPTEMBER 1979 22.36.15 
IJE\'JF ILE? 

llEDI C 
VALUE 
( LA!iBDA NIL 

(SETQ SYSIN O SYSOUT O IMUNIT O OUTUHIT 0) 
(ECHO-OH) 
(SETQ INFEHTRACE HIL) 
( IIJTIW) 
( GETI1TFO) 
{ 1-IElaJFILE?) 
( PRHJ3 <> UGOODBYEU <> 
n l-J HE II EX I fr I !'JG , PLEASE DISPOSE EC I-I 0- LIST I HG O < > ) 

(LISP) 
(t~;rIT)) 

PLI3T 
NIL 

INTR 0 
VALUE 
(LAHBDA NIL 

(PHIIJ3 <> 
"----------------------------------------------------------------" <> 11 SYSTEl,I 1.3 AUGUST 23, 1979n <> 
"--- -------------------------------------------------------------" <> 
"il2DIC IS A EEDICAL QUESTIOIJ ANSWERING SYSTJN WITH A DATA BASE OF" 
<> 0EEI-10PEILIA I1JF0Rl·1ATI01J. YOU 2JAY ASK A QUSSr£IOIJ, I.E." 
<> 
<> 

0 IS COltGULATIOlJ TII-I.S l':OP11AL IU :lODERATE HEI.JOPIIILIA?n 
non YOU I.JAY .c11DD IirFOTII-1ATI01J TO TIIE SYSTEi'i, I.E.," <> 
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C O AG UL AT IO 1J TI HE IS n Om l AL III u EH OP III L I s, 11 
"TO END THE SESSION~ JUST HIT CARRIAGE RETURN OR TYPE" 
If BYE (WITH A SPACE AFTER BYE)" <> 
n.ttND HIT TfIE CARRIAGE RETUTIH. n <> 

) 

PLIST 
:·IIL 

GETIIIFO 
VALUE 
(LAHBDA NIL 

( STATUS '?. 7) 
(STATUS 'I. 7) 
(STATUS '! 7) 
(REPEAT (SENTENCE) 

BEGIN (RUNTIME .0) 
(PRIH3 <> <> 
"PLSASE ASK 
() II 

A QUESTION OR ENTER HEW 
II ) 

HEMOPHILIA INFORMATION" 

(SETQ SENTENCE (GET-SENTENCE)) 
UlITIL ( NULL ( CAR SENTENCE)) 

(PROCESS SENTENCE) 
( PR IE 3 < > 11 PR O CE S SING TIU E = 11 ;; ( RU Il T nm ) ) ) ) 

PLIST 
lIIL 

GET-SEI-,ITEHCE 
VALUE 
( LAifBDA H IL 

( PJOG ( SS) 
( REPEAT fJIL 

BEGIN (STATUS 1/' 0) 
(SETQ SS (APPEND SS (HEADLINE))) 
(STATUS 'I' 7) 

UNTIL (i18UBER (LAST SS) '(? /. !)) 
UIJTIL ( EQ ( CAR SS) 'BYE) 
UNTIL ( IJULL SS)) 

(RETURN (HDC SS)))) 

PLIST 
NIL 

PEOCESS 
VALUE 
(Lldi3DA (S1) 

( PIHU3 <> "PROC.CSSHJG SEIJTEUCEn <> ,,. ( PRilJT-IT ( APPLY 

PLIST 

<> 
<> 

S1)) <>)) 
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iIIL 

PRINT-IT 
VALUE 
(L.~l:BDA (L) 

( C ouo 
((EQ L 'MO) (PHIN3 "ANSWER NOT FOUND")) 
((EQ L 'NOT) (PRIH3 "ENTRY DOES UOT PARSE")) 
((ATOM L) (PRIH3 <> "SENTENCE STORED AS THE FOLLOWING MODE" 5 L <>} 

(APPLY* DESCRIBE L)) 
(T (PRINT-SENTENCES L)))) 

PLIST 
i'TIL 

PR I rJT-SEIJT EN CES 
VALUE 
(LAiiBDA (L) 

( EEPEAT I-JIL 
BEGIIJ (COIJD ((EQ (CARL) '&) (P.RIN3 11.n <>)) 

(T (PRIN3 * (CARL)))) 
( SETQ L ( CDR L)) 

UIJTIL (AND (I:ULL L) (SETQ L 1 )))) 

PLIST 
!'IIL 

? 
VALUE 
( LALSDA NIL '?) 

PLIST 
1IIL 

VALUE 
( LAI-:BDA NIL '!) 

PLIST 
ITIL 

I • 

( Lfi.:;ED.A NIL '/.) 

PLIST 
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IJEl'!FILE? 
VALUE 
(LAilDDA NIL 

(PRIU3 "DID YOU CREATE NEW IHF0Ri1ATI0N WHICH SHOULD BE SAVED?"<>) 
(STt,TUS '-'' 7) 
(If (YES? (READ)) (OUTSYS (HEHOUET CSDiJEBS)))) 

PLIST 
IIIL 

YES? 
VALUE 
(LAUBDA (AIJS) 

(REPEAT NIL 
UNTIL (EQ ANS 'YES) 
WHILE (NOT (EQ ANS 'NO)) 

{PHIN3 <> "PLEASE TYPE 'YES' OR 'NO'") 
(SETQ ANS (READ)))) 

PLIST 
IHL 
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APPEl.JDIX J 
DUMP OF DATA BASE NET~OHK NODES 

FILEFNS 
SHEPCH1{ 
(SNEPS FILE LOADED) 
IiIL 
1JIL 

GENIT 
rJOVAL 
(V 17 P 1 M 111 B 1) 
NIL 

DRELST 
NOVAL 
( :VAL (SYHPTOrI LABTEST LI\.BRES DISEASE TYPEDIS DISTYPE 110DAL PROXCAUSE 
FHEQUEl"JCY TE1~1PREL AGE RECOI-Jr1EIJD THEATI-·1EIJT PROXCOlJD PEVB AIJT 
CQ &ADT AHG AVB EVD)) 
HIL 

AUXRELST 
HOVAL 
( : VAL 
IIIL 

( T!Il1ESH tlA:C l-1I£J E1-1I1J El-IAX ETOT : COIJV : VAL : VAR :SVAR)) 

ARELST 
l'JOV AL 
(:VAL {SYMPTOM- LABTEST- LABRES- DISEASE- TYPEDIS- DISTYPE- MODAL­ 
PROXCAUSE- FREQUE1.JCY- TE11PREL- AGE- REC01-111END- TREATLlENT­ 
PROXCOND- PEVB- ANT- CQ- &ANT- ARG- AVB- EVB-)) 
!!IL 

IJODES 
iJOVAL 
( : VAL ( Fi 1 1 0 1I 1 0 9 I·l 1 0 8 li1 0 7 !-i 1 0 6 111 0 5 rl 1 0 4 V 1 6 V 1 5 V 1 4 V 1 3 ii 1 0 3 I11 0 2 
tI 1 0 1 M 1 0 0 ii 9 9 l-19 8 L! 9 7 V 1 2 V 1 1 V 1 0 V 9 V 9 6 Vi 9 5 iI 9 4 1'i 9 3 M 9 2 N 9 1 
1190 V8 V7 V6 V5 U Vlf V I189 rlG8 H87 rW6 ;·I35 1184 tl83 I-182 I:81 ri80 V3 Z V2 
Y V 1 X G R A II G R :C 11 E / 0 F / THE/ F I NG E TI S tl7 9 LOSS/ 0 F / U S E / 0 F / T u E 
/ HArJD 1:178 I1EI-!OHRHAGE/ INTO/ FOREATII·1/ i"!USCLE HERVE/ C011PRESSIOU/ Irr/ 
THE/ 1\RI'l t!77 BHUI3IEG 1-176 11EIJOllTIEAGIA 1-175 !·i71~ l-i73 r-172 !171 i170 
l.I69 I-163 f'167 1'166 VOI,J/ 11ILLEBHAliD/ 'SI DISEASE i-165 HEI·IARTII.ROSES f-'164 Ii63 I4162 

FIETIINOLYSIS M61 RE~UCED M60 COAGULATION/ FACTOR-BELATED 
I ilUTIGETJ J.I59 r.;53 PLATELET/ c our r I157 TBAUilA 1156 DECnEA.SE/ OF/ THE/ 
IIICIDEl,ICE/ OF/ JOii'"IT/ LESIONS I,J55 PTIEVElITIOU/ OF/ Ir-.ITHA-ARTICULAH 
/ HENOHTIHAGES DECREASE/ OF/ THE/ SEVERITY/ OF/ JOINT/ LESIONS M54 
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CRYOPRECIPITATE/ INFUSION M53 PLASMA/ INFUSION NEEDED/ FOR/ 
TWO/ DAYS AFTER START/ OF/ INTENSIVE/ PHYSIOTHERAPY 1151 COHSERVA.TIVE/ 
THERAPY/ OF/ HENARTHROSIS NECESSARY M49 POSSIBLE WITHOUT U46 
TETANUS/ I1IHU NIZ A TIOll HlPORT AI; T 114 5 VEIJI PUNCTU TIE Il4 4 IHTRAVElJOU SI 
INJECTION SAFE M43 ATITICOAdULANTS RULED/ OUT 1142 LARGE/ DISSECTING 
I I IrTTI Al:U SC ULAR / HEIIA T OHAS 1141 I-iEllA TU HI A M4 0 EP IS TAXIS COHrlON il3 9 
rn IV IAL/ I II JURIES LIF E-THR EA TElIIll GI BEiiO RR HA GE 1'13 8 HEicJA RTH ROSIS 
IN/ PRSSENCE/ OF H37 FilEQ EMOTIONAL/ STRESS M35 ATTITUDE/ OF/ INCREASED/ 
RISK-TAKING M34 ANTIBODIES/ AGAINST/ FACTOR/ VIII UPON 

TRANSFUSION H33 TRANSFUSION/ TIIERAPY HEPATITIS M32 WSYMP LEUKOCYTOSIS H31 
FIRST/ SYilPTOHS RARELY ADOLESCEHTS ri30 HEUATmiAS FEVER M28 
uou ~ID/ HEALH!G OFT EH SLOU ii27 SPOHT AH EOU S/ BLEED ING CYCLIC I126 BLEED IHG 
/ r n ou/ FREilUM/ OF/ UPPER/ LIPS 1125 TYPE WHAT BLEEDING/ 
FROM/ MOUTH CHILDREN FREQUENT H24 SUBCUTANEOUS/ HEMATOMAS H23 BLEEDING/ 
TENDENCY IM INFANTS CUTANEOUS/ ECCHIMOSES TRIVIAL/ TRAUMA 
M22 M21 SUB M20 N19 M18 PTT H17 VARIABLE H16 ABNORMAL H15 M14 H13 MODERATE 

N12 COAGULATIOI.J/ TIME PROLOHGED rn : FATAL/ HEMORRHAGE NEONATAL/ 
/ CIRCUMCISION M10 SEVERE M9 BLEEDING/ TIME t18 THROMBIN/ TIME N7 
OHE-STAGE/ PROTHROMBIN/ TINE/ TEST M6 CLOTTING/ TINE/ OF/ 
WHOLE/ BLOOD MAY MS PROTHROMBIN/ CONSUMPTION/ TEST NORMAL M4 MILD H3 
PETEHIAE HARE M2 PLAIN HEMOPHILIA M1)) 
iJ TT .... ...L.., 

VARBL 
IJOVAL 
(:VAL (V16 V15 V14 V13 V12 V11 V10 Vg VB V7 V6 V5 V4 V3 V2 V1)) 
NIL 

Ii110 
!TO VAL 
(AVE (V16 V15 V14 V13) &ANT (I:107 N105) CQ (M109)) 
IIIL 

l-1109 
NO'V .. 4.L 
(CQ- (M110) PHOXCAUSE (V13) FREQUENCY (HARE) TYPEDIS (M108) 
:SVAR (V13 V15 V16)) 
IJIL 

U108 
!}OVAL 
(TYPEDIS- {I-1109) DISTYPE (V15) DISEASE (V16) :SVAR (V15 V16)) 
IJIL 

ll107 
IIOVAL 
(&LET- (M110) SYilPTOH (V14) FREQUEIJCY (RARE) TYPEDIS (Il106) 
:SVA2 (V14 V15 V16)) 
NIL 

Ii 106 

(TYPEDIS- (E107) DISTYPE (V15) DISEASE (V16) :SVAI1 (V15 V16)) 
';"'.TT 
h.l.. l..J 

1·1105 
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IlOV AL 
( & A :TT- 011 1 0 ) P TIO X CAUSE ( V 1 3 ) SY n PTO l I ( V 1 4 ) TYPE JI S on O 4 ) 
:SVAR (V13 V14 V15 V16)) 
HIL 

Il 104 
UOVAL 
( TY PED I S - Ul1 0 5 ) DI S TYPE ( V 1 5 ) DIS EASE ( V 1 6 ) : S VAR ( V 1 5 V 1 6 ) ) 
1IIL 

V16 
nov AL 
(AVB- (H110) DISEASE- 01108 H106 11101.!) :VAR (T)) 
NIL 

V15 
NOV.AL 
( A V B- ( H 1 1 0 ) D I S T Y PE - ( M 1 0 8 r-11 0 6 n 1 0 4 ) : V AR ( T ) ) 
lJIL 

ITOVAL 
(AVB- (1"1110) SY.tIPTON- (N107 ;,1105) :VAR (T)) 
1-J IL 

V13 
I!OVAL 
(AVB- (U1110) PROXCAUSE- (!1109 r1105) :VAR (T)) 
IJIL 

1-1103 
IJOVAL 
( A VB ( V 1 2 V 1 1 V 1 0 V 9 ) & AN T (I,11 0 0 II 9 8 ) C Q (II 1 0 2 ) ) 
I-IIL 

il102 
HOVAL 
(CQ- (1-1103) SYViPTON (V10) FREQUENCY (COi,ElOJJ) TYPEDI.S (H101) 
:SVATI (V10 V11 V12)) 
NIL 

I11 0 1 
n 011 AL 
(TYPEDIS- U-I102) DISTYPE (V11) DISEASE (V12) :SVAR (V11 V12)) 
I!IL 

E100 
HOV JlL 
( ;:;; A I: T- ( 1°11 0 3 ) PH OX Cit USE 

(V9 V11 V12)) 
(V9) FnEQUEUCY (co;;;.;ol;) TYPEDIS (I;99) 

lIIL 

l-19 9 
tlOVAL 
(TYPEDIS- (M100) JISTYPE (V11) JISEASE {V12) :SVATI (V11 V12)) 
llIL 
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;;9 8 
I!OVAL 
(2:JUlT- (I:103) PTIOXCAUSE (V9) ;3Y:iPTOI1 (V10) TYP:CDIS (H97) 
:SVAR (V9 V10 V11 V12)) 
lJIL 

1197 
?JOV AL 
(TYPEDIS- (1198) DISTYPE (Vil) DISEASi:: (V12) :SVAR (V11 V12)) 
IIIL 

V12 
NOVAL 
(AVB- 0i103) DISEASE- (H101 1199 :t197) :VAR (T)) 
NIL 

V 11 
HOVAL 
( AV B- ( I-11 0 3 ) DIST Y PE - Ci 1 0 1 li 9 9 tl 9 7 ) : VAR ( T ) ) 
NIL 

V10 
IIOVAL 
( A 1l B- (11103) SYllPTOr1- (E102 l-198) :VAR (T)) 
NIL 

V9 
NOVAL 
(AVJ- (i1103) PHOXCJiUSE- (11100 t-198) :VAil (T)) 
lJIL 

r.ov AL 
(AVB (V3 V7 V6 V5 V4) &AIJT (;;93 I191) CQ (1195)) 
1-IIL 

!19 5 
IJOVAL 
(CQ- (1'196) PROXCAUSE (V4) SYl1PTOr.1 (V6) TYPEDIS (I:94) :SVATI (V4 V6 V7 V8)) 
I.JIL 

lJOV AL 
(TYPEDIS- 0195) DISTYPE (V7) DISEASE (V8) :SVAR (V7 V8)) 
IJIL 

I--19 3 
rIOV AL 
U:AllT- 0l96) PHOXCAUSE (V5) SYiiPTOil (V6) TYPEDIS (t,'.92) 
:SVATI (V5 V6 V7 VB)) 
ITIL 

L92 

(TYPEDIS- {1'193) DJ:STYPE (V7) DISEASE (VG) :SVAH (V7 V8)) 
n n. 
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rev AL 
( (.;:J\I!T- ( ;l 9 6) PHOXCAUSE (V4) .SYilPTOii (V5) TYPEDIS (i:90) 
:SVAR (V4 V5 V7 VO)) 

lJOV AL 
(TYPBDIS- (;.;91) DISTYP2 (V7) DISEASE (V8) :SVAH (V7 VS)) 
1-!IL 

V8 
1IOV AL 
U.VB~ (1-196) DISEASE- (1:94 II92 H90) :VAR (T)) 
lHL 

V7 
HOVAL 
( AV B- ( H 9 6 ) DIST Y PE - ( I-i 9 4 II 9 2 il 9 0 ) : VAR ( T ) ) 
DIL 

V6 
l·:OV AL 
( AV F,- ( M 9 6 ) S Yl-1 PTO 1-i- (If 9 5 N 9 3 ) : VA H ( T ) ) 
lEL 

V5 
lWV AL 
(AVJ- (E96) P.ROXCAUSE- (l:93) SYIIPTOtl- 0I91) :VAR (T)) 
r.r r r 
11 -!.L 

, .. .. 
IJOVAL 
(:VAL (V13)) 
l'JIL 

V4 
NOVAL 
( :, V B - (l; 9 6 ) P R OX C A U S E - ( 119 5 i1 9 1 ) : V A H ( T ) ) 
IJIL 

l-I0V..4L 
(:VAL (V4)) 
I!IL 

!fog 
1JOVAL 
(AVJ (V3 V2 V1) ANT (U86) CQ (M88)) 
IJIL 

;.:iC> 0 

l·IOVAL 
(CQ- (li89) LA3TEST (V1) LABEES (ADIJORtil\.L) 'l'YPEDIS (I.~87) :SVAR (V1 V2 V3)) 
iIIL 
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l!OVAL 
(TYPEDIS- (1138) DISTYPE (V2) DISEASE (V3) :SVAH (V2 V3)) 
l'JIL 

118 6 

u. iJ T- {l; 8 9 ) Il AX ( 3 ) rI I:H ( 1 ) An G (1: 8 5 H 8 3 Ii 8 1 ) : S VA n ( V 1 V 2 V 3 ) ) 
IIIL 

1·18 5 
IiOVAL 
( AF; G - U·18 6 ) L .AB TEST ( V 1 ) LAB R ES ( R EDU CED ) TY PED IS (1,; 8 Lt ) : S V AR ( V 1 V 2 V 3 ) ) 
UIL 

1"18 4 
l'JOVAL 
(TYPEDIS- (H85) DISTYPE (V2) DISEASE (V3) :SVAR (V2 V3)) 
lJIL 

!-18 3 
lIOVAL 
(ARG- (I:86) LABTEST (V1) LABRES (PROLOllGED) TYPEDIS urn2) 
:SVAR (V1 V2 V3)) 
IJIL 

I182 
llOVAL 
( TYPED IS - ( I-13 3 ) DIST Y P 2 ( V 2 ) DIS EASE ( V 3 ) : S VAR ( V 2 V 3 ) ) 
HIL 

l18 1 
nov AL 
( A R G - crw 6 ) LAB TEST ( V 1 ) LAB n ES ( VAR I A EL E ) TY P ED IS ( E 3 0 ) 
:SVATI (\11 V2 V3)) 
IJIL 

urn 
llOVAL 
(TYPEDIS- (E81) DISTYPE (V2) DISEASE (V3) :SV;1R (V2 V3)) 
?-! TT 
.i.l ..r.. L, 

V3 
nov fi.L 
( A V B- ( 1-18 9 ) D I S E ;'; S E - ( N 8 7 II 8 4 Ii 8 2 I-18 0 ) : V AR ( T ) ) 
NIL 

z 
UOVAL 
(:V.t.L (V16)) 
llIL 

V2 
I-rOVAL 
(AVE- (I-'.89) DIS'.i.'YPE- (l'.87 t-i84 L82 USO) :VAE (T)) 
IIIL 
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y 
IIOVAL 
( :VAL (V15)) 
UIL 

V1 
IlOVAL 
( AV B- ( ;,: 8 9 ) LAB TEST - ( I; 8 8 118 5 NG 3 l-I 8 1 ) : VAR ( T ) ) 
il IL 

X 
NOVAL 
( : VAL { V 1 4) ) 
NIL 

GANGRENE/ OF/ THE/ FINGERS 
nov AL 
(SYMPTOM- (M79) =DICT (((CTGY,SYNPTOM)))) 
HIL 

E79 
NOVAL 
(PROXCAUSE (NERVE/ COMPRESSION/ IN/ THE/ ARN) MODAL (MAY) SYMPTOM 
(GANGRENE/ OF/ THE/ FINGERS) TYPED!S (M1)) 
i·JIL 

LOSS/ OF/ USE/ OF/ THE/ HAND 
HOVAL 
(SYMPTOM- (M78) =DICT ({(CTGY,SYNPTOH)))) 
,.1 - T .tJJ..~ 

,.;r,, r, 
i'i ( 0 

IIOV AL 
( PROXCAUSE ( HERVE/ COi-iPRESSION/ IIJ/ TIII:/ ATIU) IlOD.AL (MAY) SYI1PT01'l 
(LOSS/ OF/ USE/ THE/ HAND) TYPEDIS (M1)) 
l-IIL 

HEMORRHAGE/ INTO/ FOREARM/ MUSCLE 

(?ROXCAUSE- (M77) =DICT (((CTGY,PROXCAUSE) (NUM,SING)))) 
1-IIL 

HE n VE I C O I-1 PR ES S IO IJ I I IJ / TI-IE/ AH 1-i 
IJOVAL 
(PBO:CAUSE- (M79 H76) SYUPTOM- (H77) =DICT (({CTGY,PHOXCAUSE) (HUH,SING)} 
( CT G Y , SY I 1 PTO E) ( r: U 1-l , SI if G ) ) ) ) 
n n, 

1177 
!JOi..IAL 
(PROXCAUSE (HEtlOFU\EAGE/ IlJTO/ FOltEAnlI/ l'.U.SCL:C) ilODAL (MAY) SYIIPTOi·l 
( l'.EHVE// co:lPHESSIOII/ nu THE/ .ARll) TYPED IS ( I'.1)) 
~- "T '":" T 

'' .:.·,_t..;_, 

BHUISI1JG 
!JOVi\L 
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( SY 1-l P TO n- ( II 7 6 ) :: DI CT· ( ( ( CT G Y , SY r: PT Ot1) ) ) ) 
NIL 

~ ·'7 r 
il 1 0 

NOVAL 
( SYi'.PTOH (BRUIS IIJG) FREQUENCY ( COHl·lON) TY PED IS ( ::-:6 5)) 
iIIL 

Il~~2IORRHAGIA 
IIOVAL 
( SYI!PTOr-1- ( !I75) ::DICT ( ( { CTGY, SYIIPTOll)))) 
IIIL 

1-175 
HOVAL 
{SYl:PTOfl (>IE?JOl'iREAGIA) FREQUEIJCY (COlEIOIJf TYPEDIS (?:65)) 
iJIL 

nov I:tL 
(SYlIPTOf-1 (HEI-1!1.RTHROSI,S) FTIEQUEIJCY (RARE) TYPEDIS (i-"165)) 
]IL 

I-/T 3 
UOVAL 
(SY!.JPT0I'·1 (EPISTA;{I3) FREQUEi'JCY (C01"1I-10}J) TYPEDIS (t.165)) 
IIIL 

Ii7 2 
l:OVAL 
(LADTEST (BLEEDING/ TIME) LABRES (NORMAL) TYPEDIS {M65)) 
IJIL 

117 1 
l'TOV AL 
( LA 3 TEST ( FI DR IIIO LY SIS ) LABRE S ( iJO Rl 1 AL ) TYPED IS ( l-16 5 ) ) 
;; IL 

i.170 
I!OVAL 
(LABTEST (COAGULATION/ FACTOR-RELATED/ ANTIGEN) LABRES {REDUCED) 
TYPEDIS (H65)) 
lfIL 

lJOV .4L 
(LABTEST (PTT) MODAL (MAY) LABRES (PROLONGED) TYPEDIS {g65)) 
i-J IL 

L68 
lIOV AL 
(LAJTEST (PTT) 1'10DAL -(1'1.P1Y) LAEHES (nonI:11L) TYPEDI.3 (r:65)) 
:.IL 

1~6 7 
IJCVAL 
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(LiU3TEST (PROTIIRotIBiil/ COHSU£-lPTI0iJ/ TEST) LABR:CS (iWRLAL) TYPEDIS {M65)) 
NIL 

(LADTSST (PLATELET/ COUNT) LABRES ([ORNAL) TYPEDIS (M65)) 
iJIL 

vo::; "\!ILLEERfd/D/ I SI DISEASE 
ITCVAL 
(DISSASE- (M65) =DICT (((CTGY,DISEASE)))) 
r: IL 

I-16 5 
1-JOV AL 
(TYPEDIS- (M76 H75 M74 M73 M72 M71 M70 M69 M68 M67 M66) DISTYPE (PLAIN) 
DISEASE (VON/ WILLEBRAND/1S/ DISEASE)) 
IIIL 

l·IEI-i.P-H T HTIOSES 
lIOVAL 
( SY; i PTO H- ( I·16 4 ) =DIC T ( ( ( CT G Y , ID IO! 1E I'i D ) ) ( ( CT G Y , SY HP TOH) ( HUH, PL UR ) ) ) ) 
IiIL 

L:64 
NOVAL 
( SY2lPTOrI ( HEHARTHIWSES) FREQUENCY ( FREQUEI'JT) TEUPHEL ( IN/ PRESEHCE/ OF) 
PROXCOND (ANTIBODIES/ AGAINST/ FACTOR/ VIII) TYPDIS (M1)) 
I;IL 

I:63 
lJOV 1\L 
( SY Ii P TO: i ( HEH AR TH R OS IS ) F H E Q U EH C Y ( C O d NON) TYPED IS ( !-I 1 ) ) 
1-JIL 

1162 
ilOVAL 
(LAST2ST (PTT) LABRES (PROLONGED) TYPEDIS (M1)) 
rJIL 

FIDRil-JOLYSIS 

(LADTEST- (M71 M61) =DICT (((CTGY,LABTEST)))) 
I-!IL 

lJOV AL 
{ LADTEST (FIBRI1IOLYSIS) LABRES ( 1;on::AL) TYP.CDIS U:1)) 
1JIL 

REDUCED 

{ L.D.. ;:_\l; :; S - ( L 8 5 in O : ; 6 0 ) = D I C T ( ( ( C T G Y , L A D I1 E S ) ) ) ) 
iJIL 

I·16 0 
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NOVAL 
(LABTEST (COAGULATION/ FACTOR-RELATED/ ANTIGEN) MODAL (NAY) LABRES 
(REDUCEDD) TYPEDIS (G1)) 
1JIL 

COAGULATION/ FACTOR-RELATED/ ANTIGEN 
HOVAL 
( LAB TEST- ( N70 H60 1159) =DICT ( ( ( CTGY, LA:STEST)))) 
IJIL 

1'15 9 
HOVAL 
(LABTEST (COAGULATION/ FACTOR-RELATED/ ANTIGEN) MODAL (MAY) LABRES 
(NORMAL) TYPEDIS (M1)) 
HIL 

1'158 
NOVAL 
( LABTEST ( PROTHROHBIN/ C0Il3Ul1PTI0H/ TEST) LABRES ( HO.REAL) TYPED IS (M1)) 
HIL 

PLATELET/ COUET 
HOVAL 
(LABTEST- (M66 M57) =DICT (((CTGY,LABTEST)))) 
lJIL 

I·l57 
HOVAL 
(LABTEST (PLATELET/ COUNT) LABRES (NORMAL) TYPEDIS (M1)) 
HIL 

TRAU!-'li\ 
HOVAL 
(PBOXCAUSE- (I156) =DICT (((CTGY,IDIO,J:clJD)) ((CTGY,PROXCJ1USE)))) 

i-15 6 
lJOVAL 
(PRO:{CAUSE (TRAUMA) ilODAL {l;AY) SYr·lPTOll (EEI-!ATURIA} TYPEDIS (E1)) 
NIL 

DECREASE/ OF/ THE/ INCIDENCE/ OF/ JOINT/ LESIONS 
IJOVAL 
( SYMPTOI1- ( 1155) =DICT ( ( ( CTGY, SYIIPTON)))) 
HIL 

I-i55 
HOVAL 
( TiiEATI1EIIT ( PREVEllTIOH/ OF/ IUTRA-ARTICULAR/ HEt,IORREAGES) l:iODAL 
(?lAY) SYNPTO~S (DECREASE/ OF/ THE/ INCIDENCE/ OF/ JOINT/ LESIONS) TYPEDIS (H1)) 
1.J IL 

PR EV ENT IOII / OF/ IIJ TH A-An TI cu LAH/ HEI-10F: TI HAGES 
HOVAL 
(TREATI-1EiiT- {£'-!55 I-154) =DICT (((CTGY,THEl\.Tl.JEJ'.JT) (l"JUli,SilIG)))) 
IIIL 
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DEC]EASE/ OF/ THE/ SEVERITY/ OF/ JOINT/ LESIONS 
r.Jo11 JlL 
(.SY:lPTOM- (l-154) =DICT (((CTGY,SYUPTOii)))) 
ITIL 

1·15 4 
r!OV i\L 
(TRLATMEUT (PREVENTIO~/ OF/ IHTRA-AHTICULAR/ HEHORilHAGES) MODAL (l1AY) 
SY::PTOli (DECREAS:C/ Of/ THE/ SEVERITY/ OF/ JOIHT/ LESIOlJS) TYPEDIS (111)) 
l!IL 

cnYOPilECIPITATE/ IUFUSIOU 

(TREATMENT- (M53) =DICT (((CTGY,TTIEATMENT) (NUM,SING)))) 
HIL 

Ii53 
lIOVAL 
(TREATMENT (CRYOPTIECIPITATB/ INFUSION) HECOUHEND (NEEDED/ FOR/ T~O/ DAYS) 
TEUPHEL (AFTER) PROXCOND (START/ OF/ INTENSIVE/ PHYSIOTHERAPY) TYPEDIS (M1)) 
HIL 

PLAS£I1\./ INFUSION 
HOVAL 
(THEATtlENT- (1151) ::DICT (((CTGY,TR:C.AT11EIJT) (Inm,snrn)))) 
IJIL 

r:E:EDED/ FOR/ TUO/ DAYS 

(RECOUUEND- {M53 U51) =DICT (((CTGY,RECOUUEND)))) 
i-IIL 

AFTER 
IIOVAL 
(TE:IPREL- (I153 Il51) =DIC'I' (((CTGY,TE;1PR8L)))) 
NIL 

START/ OF/ INTENSIVE/ PHYSIOTHCRAPY 
lJO'V AL 
( P TI OX C O IJD - ( M 5 3 n 5 1 ) =DI CT ( (( CT G Y , PR OX CO HD ) om il , SHI G ) ) ) ) 

r-151 
!JOVAL 
(TREATI1EN7 (PLAS!"'1A/ IlJFUSION) REC01-1~1EI"·!D (1lEEDED/ FOR/ THO/ DAYS) TE£,1PREL 
(AFTER) PROXCOND {START/ OF/ INTENSIVE/ PHYSIOTHERAPY) TYPEDIS (M1)) 
1JIL 

COi-..TSETIVATIVE/ THERAPY/ OF/ I-:IEI-1AHTI1I:OSIS 
IJOVAL 
( T TIE/~ Ti l E lJ T- ( r: 4 9 ) =DIC T ( ( ( c T G Y , T n E Ji TI-IE 1J T) ( I:~ u l·i , s I HG ) ) ) ) 
NIL 

If~CESSAnY 
NOVAL 
{HECO:l~lEI'·iD~ (!-:49) =DICT (((CTGY,ilECOil11EED)))) 
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IJIL 

IiOVAL 
(TRSATlfENT (COl!SEHVATIVE/ THElLi\.PY/ OF/ EEl·lARTHHOSIS) RECOI-lIJEHD 
(~:ECESSA~Y) TYPEDIS (l;:1) TEI-lPTIBL (I:·;/ PHLSElJCE/ OF) PROJCCOl-JD (AI-TTIDODIES/ 
AGJ,IIIST/ PACTOB/ VIII)) 

NIL 

POSSIBLE 
NOVAL 
{RECOMMEND- (M46) =DICT (((CTGY,HECONHEND)))) 
NIL 

WITHOUT 
r:OVAL 
{TEMPHEL- (M46) =DICT (((CTGY,TEUPREL)))) 
IJIL 

II46 
lJOVAL 
(THEATllErJT (TETAIJUS/ II1£1U1JIZATI0l.J) DECOrErnlrn (POSSIBLE) TEHPREL {i;ITHOUT) 
PHOXCOND (TRANSFUSION) TYPEDIS (U3)) 
HIL 

TETANUS/ IMMUNIZATION 
1..JOV AL 
(THBATiIENT- (r-.-146 1-145) =DICT (((CTCY,THEATI-lENT) (HUl.],SING)))) 
i!IL 

I1·1POHTAIIT 
IJOVAL 
( }-; E C O:; IlE rJ D - ( 114 5 ) = DI CT ( ( { CT G Y , R ECO ~ El:c i'JD ) ) ) ) 
'.JIL 

IJOVAL 
(TREATMENT (TETAjUS/ IMMUNIZATION) RECONNEUD (IMPORTANT) TYPEDIS {t11)) 
IJIL 

VEE I PUNCTURE 
NOVAL 
(TREATI·1E1JT- (i·14li) =DICT (((CTGY,TREATl.f:Sl.JT) (I-JUt-1,SIHG)))) 
I;IL 

HOVAL 
(Tl1EAT1-1E!JT (VENIPUNCTURE) RECOI1l'1EUD (SAFE) TYPEDIS (1·11)) 
:i-:" T 
.U .LL 

I:ITRAVZ}TOU3/ II·JJECT IOH 
l-IOV AL 
(TTIEi1TIIElJT- (j-.Jli3) ::DICT (((CTGY,TnE.ATI-1EI}T) (r-:u11,SIHG)))) 
}":'TT .u .L L 

SLFE 
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lJOV AL 
(REC OUI:EHD- ( H4 !l H4 3j = DI CT ( ( ( CTG Y, rrncornmrrn)})) 
ITIL 

( THEA TUE NT ( INTR AV EIIOU SI HIJ EC T IOIJ) R ECOtlrn::;;D (SAFE) TYPED IS ( 1-11)) 
;;IL 

AI-! TIC OJ .. G ULAIJT S 
l:YOVAL 
(THEATHEHT- (l-142) =DICT (((CTGY,THEATllENT) (ilUi'I,PLUR)))) 
1JIL 

.RULED/ OUT 
IJOVAL 
(RECOilllErrn- (1142) =DICT (((CTGY,TIECO!lxlEND)))) 
IHL 

lJOV AL 
( TI\EATUENT ( AUTICOAGULAIJ'l'S) I1ECOUlEIJD ( RULED/ OUT) TYPED IS (111)) 
lJIL 

LAHGE/ DISSECTING/ INTTIAMUSCULAR/ HEMATOMAS 
IIOVAL 
( .SY L? TOH- ( Ult 1 ) =DIC T ( ( ( CT G Y , SY ll PT 01·1) ( NU U , PL UR) ) ) ) 
BIL 

NOVAL 
(SYilPTOU (LATIGE/ DISSECTING/ INTTIAI:USCULATI/ EEiiATOilAS) FREQUEI:CY (corn.:orn 
TYPSDIS (Vi1)) 

EEilATURIA 
nov AL 
( SY I ! ? T O >I - ( r15 6 £14 0 ) = D I C T ( ( ( C T G Y , S Y L1 P T Gt·l ) ( II U U , S IIJ G ) ) ) ) 
HIL 

1·14 0 
110V AL 
( S Y L P T O Ii ( II EH A T U R I A ) F Ii E Q U E lJ C Y ( C O III io :J ) T Y PED IS Ui 1 ) ) 
NIL 

EPISTAXIS 
i'"JOVAL 
( .SY Li PTO 11- (l17 3 r13 9 ) =DI C T ( (( CT G Y , S YII PTO Il ) (I; U El , S nm ) ) ) ) 
IIIL 

couuon 
(?EEQUEIICY- (E102 i'i100 t176 1175 H73 1163 11111 U40 1139) =DICT (((CTGY,FHEQUCl:C] 
( ADJ , CO i I I-: 0 N ) ( t: D V , FREQ U E I:-J TL Y ) ) ) ) 
IJIL 
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l·lJ 9 
}JO\! AL 
(SYI·lPT01·1 (EPISTAXIS) FHEQUI:l·~CY (COlife10lJ) r lYPEDIS (i11)) 
NIL 

THIVIAL/ IlIJURIES 

(PDr--1nr,u0r;, ("'l0) .:.i U .i·,,_ t, !:a.· u .w- r-~.) u 
lHL 

=DICT (((CTGY,PTIOXCAUSE) ( il m,1 , P L U H ) ) ) ) 

LIFE-THREATENING/ HEMORRHAGE 
uov AL 
(SYMPTOU- (M38) =DICT (((CTGY,SYMPTOM) (NUM,SING)))) 
NIL 

i'i3 8 
HOVAL 
(PROXCAUSE (TRIVIAL/ INJURIES) MODAL (MAY) SYMPTOM (LIFE-THREATENING/ 
IlEIWTIHEAGE) TYPE DIS ( N1)) 
HIL 

EEHAHTHROSIS 
HOVAL 
(SYUPTOl1- (1174 H63 1-137) =DICT (((CTGY,IDIO!JEND)) ((CTGY,PRO~{COHD) (1;u11,srnG)) 
( ( CYGY, SY1IPTOM) ( xun, sr nc i i i: 
!IIL 

Ii-I/ Pl?ESEJ:JCE/ OF 
HOV.AL 
(TEilPREL- (1161! r149 1-137) =DICT (((CTGY,TEIJPREL)))) 
iJIL 

r137 
I!OVAL 
(SYMPTOM (HEMAHTHROSIS) FREQUENCY (FREQUENT) TEMPREL (IN/ PRESENCE/ OF) 
PROXCOND (ANTIBODIES/ AGAINST/ FACTOR/ VIII)) 
IIIL 

NOVAL 
( :VAL ( Q1759)) 
l'IIL 

EMOTIONAL/ STRESS 
NOVAL 
(PTIOXCAUSE- (f135) =DICT (((CTGY,PROXCAUSE) (HU11,SI1iG)))) 
NIL 

ilOVhL 
(SYIIPTOH (SPONTANEOUS/ BLEEDING) MODAL (MAY) PROZCAUSE (EMOTIOHAL/ STRESS) 
TYP.CDIS (II1)) 
NIL 

ATTITUDE/ OF/ INCREASED/ RISK-TAKING 
liOVAL 
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(SYHPTOll- (1:34) =DICT (((CTGY,SYliPTOII) orn:-1,Sll'JG) (PLUR,ATTITUDZ.S/ OF/ 
INCREASED/ RISK-TAKING)))) 
NIL 

I-13 4 
HOVAL 
( SYLPTOI-l (ATTITUDE/ OF/ IHC:BEASED/ HISK-TAKI1:JG) MODAL (MAY) TYPED IS (M1)) 
NIL 

ANTIBODIES/ AGAINST/ FACTOR/ VIII 
l-JOVAL 
(PROXCOlJD- (I:64 I-149 I137) SYViPTON- 0133) =DICT (((CTGY,SYI1PTOM) (l!UM,PLUR)) 
((CTGY,PHOXCOUD)))) 
HIL 

UPOIJ 
NOVAL 
(TEMPREL- (M33) =DICT (((CTGY,TEMPREL)))) 

·NIL 

TR./1.IJSfUSION 
NOVAL 
(PROXCOND- (M46 M33) =DICT (((CTGY,IDIONBEG)) ((CTGY,IDIONEND)) 
((CTGY,PROXCOND) (KUM,SING)))) 
NIL 

H33 
HOVAL 
(SYMPTON (ANTIBODIES/ AGAINST/ FACTOR/ VIII) MODAL (MAY) TEMPHEL (UPON) 
PROXCOND (TRANSFUSION) TYPEDIS (M1)) 
n n, 

TRANSFUSION/ THERAPY 
IJOVAL 
(PHOXCAUSE- (E32) =DICT (((CTGY,PROXCAUSE) (NUH,SING)))) 
NIL 

I-IEPATITIS 
lJOV AL 
(SYMPTOII- (M32) =DICT (((CTGY,SYHPTOil) (EUil,SIHG)))) 
NIL 

If32 
NOV.AL 
(PROXCAUSE (TRANSFUSION/ T~ERAPY) MODAL (MAY) SYMPTOM (HEPATITIS) TYPEDIS (M1)) 
I:IL 

\·JSYI'lP 
1JOV AL 
( : VAL ( 0 1 7 l; 6 ) ) 
NIL 

LEUKOCYTOSIS 
HOVAL 
(SY;J.?TO:i- (1;31) =DICT (((CTGY,SYI1PT0il) (NUI.l,.SII7G)))) 
lIIL 
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i13 1 
NO\l AL 
(PR OXCJ, USE ( HEIIA Torrns) I-lODAL (I:AY) SYiIPTQ;j .( LEUKOC YTOSIS) TY PED IS ( N 1) ) 
NIL 

FI R S r I SY I-l PTO I-1 S 
HOVAL 
( S Yrl PT O :1- ( II 3 0 ) = DI C T ( ( ( CT G Y , SY 11 P 'I' 0 ;.J ) (IJU 2-l , PL UR ) ) ) ) 
urt, 

RARELY 
NOVAL 
(FREQUENCY- (M30) =DICT (((CTGY,FHEQUENCY) (ADJ,RARE) (ADV,RARELY)))) 
NIL 

ADOLESCENTS 
NOVAL 
(AGE- (M30) =DICT (((CTGY,AGE) (EUM,PLUR)))) 
NIL 

!·'130 
NOVAL 
(SYHPTOM (FIRST/ SYMPTOMS) FREQUENCY (RARELY) TEMPREL (IN) AGE (ADOLESCENTS)) 
llIL 

I-IEi'1AT0!'1AS 
HOVAL 
( PR OX C AUS E- ( I13 1 H 2 8 ) =DI CT ( ( ( CT G Y , ID I O i 1 ti ID ) ) ( ( CT G Y , ID I OH EH D ) ) 
((CTGY,PROXCAUSE) (NUH,PLUH)))) 
HIL 

FEVER 
HOVAL 
(SYNPTOLJ- (M28) =DICT (((CTGY,SYMPTON) (NUM,SING)))) 
NIL 

ri28 
NOV.AL 
(PHOXCAUSE (HEHATONAS) MODAL (MAY) SYMPTOM (FEVER) TYPEDIS (M1)) 
HIL 

HOUIID/ HEALIIJG 
NOVAL 
( SYr1PT0II- ( H27) =DICT ( ( ( CTGY, SYIIPTOli) ( IIUH, SING)))) 
NIL 

OFTEN 
NOVAL 
(MODAL- (M27) =DICT (((CTGY,UODAL)))) 
n n. 
SLOl! 
HOV _ftL 
(FTIEQUBHCY- (E27) =DICT {((CTGY,FHEQUENCY)))) 
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1127 
NOVAL 
( SY:J?Tor; ( UOUIJD/ HEALIHG) HOD AL ( OFT Ell) FREQUENCY ( SLOH) TYPED IS ( H1)) 
NIL 

SPOIITAUSOUS/ BLEEDING 
HOVAL 
( S Y;; P T O I I - ( i1 3 5 N 2 6 ) :: D I C T ( ( ( C T G Y , S HI P T OU ) ( HU L'l , SI Ii G ) ) ) ) 
NIL 

CYCLIC 
NOVAL 
(FREQUENCY~ (M26) ::DICT (((CTGY,FREQUENCY) (ADJ,CYCLIC) (ADV,CYCLICAL)))) 
NIL 

H26 
NOVAL 
(SYMPTOM (SPONTANEOUS/ BLEEDING) NODAL (l1AY) FREQUENCY (CYCLIC) TYPEDIS (Ml)) 

BLEEDING/ FROM/ FRENUM/ OF/ UPPER/ LIPS 
NOVAL 
( SYHPTOiI- ( 1-125) ::DICT ( ( ( CTGY, SYI1PTOH) ( IJUH, SING)))) 
lIIL 

H25 
NOVAL 
(SYNPTOM (BLEEDING/ FRON/ FHENUM/ OF/ UPPER/ LIPS) FREQUENCY (FREQUENT) 
TEHPnEL (IN) AGE (CHILDREN) TYPEDIS (Ml)) 
NIL 

"i'V- "O,:. 
.!. J. J. .i.~ 

NOVAL 
(:VAL (Q1747)) 
UIL 

NOVAL 
(:VAL (Q1734) =DICT (((CTGY,WH-Q)))) 
NIL 

BLEEDING/ FROM/ MOUTH 
n01JAL 
( SYiiP'l'Oll- ( 1124) =DICT ( ( ( CTGY, SYi·lPTOr;) ( HUM, SING)))) 
!IIL 

CHIL:DBEI'J 
NOVAL 
(AGE- (::25 1124) ::DICT (((CTGY,AGE) (IHJL-1,PLUE)))) 
iHL 

F n EQ U ElT T 
NOV I:·~L 
(Fr:EQULlJCY- (r--:64 1,137 1125 1-124) :::DICT (((CTGY,FREQUE::cY) (ADJ,FREQUEIJT) 
(ADV,FREQUENTLY)))) 
llIL 
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i-124 
tJOVAL 
(SniPTOI-l (l3LEEDIHG/ FHOll/ l-lOUTH) TErlPREL (HJ) AGE (CHILDREN) FREQUENCY 
( F F: E Q U :C II T ) TYPE DIS (tl 1 ) ) 
NIL 

SUBCUTANEOUS/ HEMATOHAS 
HOVAL 
(sn;PTOli- (I-123) =DICT (((CTGY,SYlIPTOI1) (lJUli,SHIG))}) 
IJIL 

1-123 
rJOVAL 
(SYMPTOM (SUBCUTANEOUS/ HENATOMAS) TEMPREL (IN) AGE (INFANTS) PHOXCAUSE 
(TRIVIAL/ TRAUMA) TYPEDIS (M9)) 
NIL 

BLEEDING/ TENDENCY 
NOVAL 
(PROXCOND- (M22) =DICT (((CTGY,PROXCOND) (NUM,SING)))) 
HIL 

IH 
HOVAL 
(TEMPHEL- (M30 H25 M24 M23 M22) =DICT (((CTGY,TEMPHEL)) {(CTtY,IDIOMBEG)) 
((CTGY,IDIOMMID)))) 
NIL 

Ii-..JF AlTTS 
HOVAL 
(AGE- (M23 M22) =DICT (((CTGY,AGE} (MUH,PLUR)))) 
NIL 

CUTANEOUS/ ECCHIMOSES 
r-JOVl\.L 
(SYMPTOM- (H22) =DICT ({{CTGY,SYMPTOM) (NUM,PLUH)))) 
HIL 

TRIVIAL/ THAUHA 
NOVAL 
(PROXCAUSE- (M23 M22) =DICT (((CTGY,PROXCAUSE) (NUM,SING)))) 
NIL 

H22 
NOVAL 
(PROXCOND (BLEEDING/ TENDENCY) TEMPREL (IN) AGE (INFANTS) SYMPTOM (CUTANEOUS/ 
ECCHIMOSES) PHOXCAUSE (TRIVIAL/ TRAUMA) TYPEDIS (M9)) 
n n, 

i-121 
HOVAL 
(LABTEST (PTT) LABRES (NORMAL) TYPEDIS (M20)) 
NIL 

SUB 
EOVAL 
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(DISTYPE- {1120) =DICT (((CTGY,DISTYPB)))) 
IIIL 

1120 
rIOVAL 
(TYPEDIS- (M21) DISTYPE (SUD) DISEASE (HEMOPHILIA)) 
;;11 

Ii 1 9 
UOVAL 
(LABTEST (PTT) LABRES (VARIABLE) TYPEDIS (M3)) 
HIL 

!·I 1 8 
NOVAL 
( LAB TEST ( PTT ) LAB R ES ( PR O LO II GED ) TY PED IS (111 2 ) ) 
IJIL 

PTT 
rJOVAL 
(LABTZ::ST- (I-169 H68 1162 Zi21 i119 1118 1117) =DICT (((CTGY,LABTEST) (HUM,SIIJG) 
(ROOT,PTT)))) 
H•T .1.,.L~ 

1-'117 
NOVAL 
(LABTEST (PTT) LABRES (PROLONGED) TYPEDIS (H9)) 
NIL 

VATIIABLE 
I-JOV AL 
(LABRES- (M81 r-119 1116) :DICT (((CTGY,LABRZS)))) 
lJIL 

l-~ 1 6 
IIOV 11L 
(LABTEST (PROTHROiiBIII/ COIJSUI1PTI0ll/ TEST) LABRES (VARIABLE) TYPEDIS (H12)) 
IJIL 

ABliOREAL 
lJOV AL 
(LADBES- (1'183 H15) :=DICT (((CTGY,LABRES)))) 
iJIL 

1'i15 
NOVilL 
(LABTEST (PROTHROHBIN/ COHSUHPTION/ TEST) LABRES (ABl!ORMAL) TYPEDIS (Mg)) 

H 1 )~ 
I-.JOVAL 
(LABTEST (COAGULATION/ TIME) LABRES (HOHUAL) TYPEDIS (M3)) 
l'-JIL 

nov 1\L 
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(L.ABTEST (COAGULATIO!U TIME) LA.EDES (IiO.RilAL) TYPEDIS (I.112)) 
IJIL 

I··:oD=RA TE 
lJOV ltL 
(DISTYPE- (M12) =DICT (((CTGY,DISTYPE)))) 
lIIL 

L12 
IJOVAL 
(TYPEDIS- (I-118 1-116 Ii13) DISTYPE (IWDEHATE) DISEASE (HEilOPHILIA)) 
lJIL 

COAGULATION/ TIME 
IJOV AL 
(LABTEST- (M14 M13 M11) =DICT (((CTGY,LABTEST) (NUM,SIHG)))) 
HIL 

PROLOIIGED 
rJOV AL 
(LA3RES- (M83 M69 D62 M18 M17 M11) =DICT (((CTGY,LABRES)))) 
l1IL 

rl 1 1 
llOVAL 
(LABTEST (COAGULATION/ TINE) LABRES (PROLONGED) TYPEDIS (M9)) 
NIL 

FATAL/ HEi'10RREAGE 
rIOVAL 
(SYIIPTOII- (li10) =DICT (((CTGY,SY11PTOli) (IlUI:1,SIITG)))) 
IJIL 

rlZOIJLTAL/ CIRCUUCISION 
EOV.AL 
( P Ti OX C A U SE - (l.l1 0 ) = D I C T ( ( ( CT G Y , P R O :X C AU S E ) ( n u r1 , S I N G ) ) ) ) 
IrIL 

£·11 0 
IIOVAL 
(SYiiPTOM (FATAL/ HEMORRHAGE) MODAL (MAY} PROXCAUSE (NEONATAL/ CIRCUMCISION) 
T Y P E D I S (f ,; 9 ) ) 
IJIL 

SEVERE 
IIOV!\.L 
(DISTYPE- (M9) =DICT (((CTGY,DISTYPE)))) 
I:IL 

~.Tr~ F ,,. ... 
l.1 U "J li.L 
(TYP:CDIS- (L23 M22 ti17 i'.15 ;111 L10) DISTYPE (SEVERE) DISEASB (EZl-IOP:lILIA)) 
lJIL 

BLEEDI!IG/ TI!-IE 
iIOV AL 
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(LAB'.i'EST- (I-:72 118) =DICT (((CTGY,LABTEST) 0IUH,SI1IG)))) 
1iIL 

NOVAL 
(LABTEST (BLEEDING/ TINS) LADHES (NORMAL) TYPEDIS (M1)) 
liIL 

THR011BIU/ TII~iE 
l'JOVAL 
(LABTEST- (M7) =DICT (((CTGY,LABTEST) (NUM,SING)))) 
!·JIL 

NOVAL 
(LABTEST (THROMBIH/ TIME) LABRES (NORMAL) "TYPEDIS (M1)) 
NIL 

ONE-STAGE/ PROTHROMBIN/ TIME/ TEST 
NOVAL 
(LABTEST- (M6) =DICT (((CTGY,LABTEST) (~UM,SING)))) 
!HL 

,~c rio 
tfOVAL 
(LABTEST (ONE-STAGE/ PROTHROllBIIJ/ TINE/ TEST) LABRES (NORMAL) TYPEDIS (H1)) 
HIL 

CLOTTIIlG/ TIME/ OF/ VHOLE/ BLOOD 

(LAETZST- (E5) =DICT (((CTGY,LABTEST) (NUM,SING)))) 
NIL 

!'!OVAL 
(EODAL- (N79 l'17G 1'177 1169 n68 1-160 1159 1-156 il55 n51i 1138 1135 U34 1133 H32 l-i31 H2i 
U26 E10 115) =DICT (((CTGY,MODAL) (TENSE,FUTURE) (ROOT, 
l-1 A Y ) ) ( ( C T G Y , V ) ( T EI; S E , F U TU R E ) ( R O O T , riA Y ) ) ) ) 
HIL 

i·15 
fTOV AL 
( LABTEST ( CLOTTING/ Tir1E/ OF/ WHOLE/ BLOOD) I10DAL (HAY) LABRES ( NORIIAL) 
TYPED I S CI-13 ) ) 
HIL 

PROTHT:OII3IIJ/ C01TSU1IPTIOIJ/ TEST 
"'Tr,,-:; !\ 1' 
!·JU\:' HL 

(LADTEST- (H67 M58 U16 M15 M4) =DICT (((CTGY,LABTEST) (NU~,SIDO)))) 
lJIL 

NO\/ .u, 
(LAl311E3- (t.172 !-171 1-168 1·167 1-:66 2-161 1159 1153 1;57 1121 1-111! 1113 118 1'17 l"'i6 Li5 :-.i4) 
=DICT (((CTGY,LABilES)) ((CTGY,ADJ)))) 
IlIL 
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( LAJTEST ( PROTIE::0;1I3IH/ COHSUiiPTIOlJ/ TEST) LAI3Ii'.SS ( nom:AL) TYPEDI3 ( 113)) 

: ILI) 

iJIL 
(DISTYPE- (M3) =DICT (((CTGY,DISTYPE)))) 

IJOVAL 

IJIL 
( TY PED I S - ( E 4 6 ll 1 9 Ii 1 4 115 I 14 ) DIS TYPE ( U IL D ) DI S EASE ( HE no PH IL I A ) ) 

PE ~·EC!! I A E 
I;OV AL 

NIL 
(SY:1PTO:i- (M2) =DICT (((CTGY,SY11PTOII) (IJUI-1,SHJG) (PLUR,PETECHIAE)))) 

HOVAL 

(ADV,RATIELY)))) 
(FREQUEIJCY- (L109 11107 I174 rl2) =DICT (((CTGY,F.REQUSNCY) (ADJ,R.!LBE) 

HIL 

1-12 

UIL 
( S Y r: P T O l:l ( P E T E C E I A E ) F 11 E Q U E Ii C Y ( TI A TI E ) T Y P ED I 3 ( l·l 1 ) ) 

( DI 3 TY P :C - ( ; ; 6 5 I-; 1 ) ) 
~ T -:-- ":' .:.t -LL, 

EEIIOPEILIA 

( D I S C A S E - ( 1-l 2 0 Ii 1 2 II 9 I-1 3 I-! 1 ) = D I C T ( ( ( C T G Y , D I S E .A S E ) ( lTU Ii , S HIG ) ( F T H , I .NA H I H ) ) 
((CTGY,Il) (HUII,SIIJG) (FTH,IlJANIM)))) 
IJIL 

1-JOVAL 
(TYPEDIS- (1°~79 1-178 1177 i-161~ l-163 1''162 l',161 1"160 i.J59 1-158 I'157 l-156 I155 Ii54 1153 1·151 
Ii l} 9 >I 4 5 f.14 !~ 1-I 4 3 r.11i 2 i'I 4 1 f.14 0 1'13 9 I-I 3 8 f,13 5 113 4 Z.13 3 l·-13 2 i-i 3 1 
L2[; 1i27 L:26 f.125 1121.! I18 "i.-I7 116 U2) DISTYPE (PLAIN) DISEASE (HEI-IO?HILIA)) 

;; IL 

SY.>IPTOi-i 
l OVAL 

lIIL 
( : C O ITV S Y Lt PTO l l - = DI CT ( ( ( CT G Y , SY !-1 P TO I 1 ) ( rJ U 11 , SI 1-I G ) ) ) ) 

lYOV 1~L 
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(:COIJV LADTEST-) 
I·JIL 

LA:SI'. ES 
IiOV 1'.L 
(:conv LABRES-) 
iiIL 

DISEASE 
NOVAL 
(:COHV DISEASE- :DICT (((CTGY,IDIONEND)))) 
HIL 

TYPEDIS 
lJOVAL 
(:COIIV TYPEDIS-) 
NIL 

DISTYPE 
NOVAL 
(:COIJV DISTYPE-) 
IJIL 

EODAL 
NOVAL 
(: COIJV HODAL-) 
]IL 

r.ov AL 
(:CONV PHOXCAUSE-) 

FBEQUElJCY 
J:JOVAL 
(:COHV FREQUENCY- =DICT (((CTGY,FREQUENCY)))) 
lIIL 

T2i-IPTIEL 

(: COIIV TEI,1PREL-) 
IJIL 

AGE 
iJOVAL 
(: COIJV AGE-) 
u n, 

E E C O I i IlE iJ D 
UOVAL 
(: conv RECO!HlEND-) 
I-JIL 

(: COliV TREATIJEliT- =DICT ( ( ( CTGY, TREI,T1l1.:,;T) ( HUI:, SHIG)))) 



!.17T 
.n..!..L 

PHOXCOUD 

(:couv PROXCOND-) 
HIL 

PEVE 
NOVAL 
C : c onv n:vn-) 
iJIL 

AIIT 

C: c onv AHT-) 
NIL 

CQ 
I/OVAL 
(:CONV CQ-) 
!JIL 

NOVAL 
( : CO '.JV & fdJ T- ) 
lJIL 

(: COIJV ARG-) 
IJIL 

UOVAL 
( :conv AVE-) 
I'JIL 

EVE 
NOVAL 
(:conv r~vB-) 
IIIL 

S Yl I PT 01·1 .... 
NOVAL 
(:conv SYMPTOM) 

LABTBST- 
IJOV AL 
(:COI:V LADTEST) 
iJ IL 

lJOVAL 
(:conv LABHES) 
IJIL 
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DISSASE­ 
l!OV AL 
(: COI;V DIS.CASE) 
-:1 TT 
l.i .L J..., 

TYPSDIS­ 
IJOV AL 
(:COli'J TYPEDIS) 
"-T.,. .. h.iL 

DISTYPE- 
1:0V AL 
(: COIIV DIS TYPE) 
IlIL 

HODi\L- 
1:J0\1 il.L 
(: COiiV MODAL) 
NIL 

P TI O ]( C A U SE - 
lJOV AL 
(:CONV PHOXCAUSE) 
NIL 

FHEQUEI-JCY­ 
NOVAL 
(:CONV FREQUENCY) 
NIL 

TE~·1PHEL­ 
lJOV AL 
(: COUV TEI-JPREL) 
NIL 

AGE- 
NOVAL 

l:JIL 

REC OIIIIEIID­ 
NOV AL 
(: COIJV RECOHllEND) 
IHL 

TR EA T:1Ei! T- 

UIL 

PROXCOND) 
11IL 

- iJ.'{'{ - 



lIOVAL 
( : conv PEVB) 
}!IL 

AI.IT- 
lIOV 1lL 
( : COilV Al!T) 
~}TT 
"' _,_ .t..J 

cq- 
IJOVAL 
( : COHV CQ) 
i!IL 

C:A4.NT- 
irnv AL 
( : COIIV &AI-IT) 
NIL 

,'I n r, 
11.J.\V- 

NOVAL 
( : COIJV ARG) 
HIL 

AVB- 
NOVAL 

··:, ( : COIJV AVD) 
NIL 

EVE- 
1JOV AL 
( : COl'JV EVD) 
HIL 
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