HEDIC -~ A MEDICAL EXAHPLE QF SHePS

by Diana Yebster

1. IHNTRCDUCTION

MEDIC is an interactive medical questioawanswering systen
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 logie)
rather than as a diagnostic system. That is, one cannot give
thhe 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 surnmise that
a patient having these symptoms has that particular discease.

A sample session with MEDIC will show the type of s?atements
which can be stored and the type of guestions which can be
asked. In the example below, lines beginning with the #

fther eniries are output by

[

prompt are typed by the user. R11

Q

=

C. Further dialogues with ¥
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ven in Appendix G.
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The processing times are given milliseconds.
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SYSTEM 1.3 =-= UST 28, 1979
HEDIC IS A MEDICAL QUESTION ANSWERING SYSTEM WITH A DATA BASE OF
HEMOPHILIA 1HFORHATIOn. YOU HMAY ASK A QUESTION, I.E.
IS COAGULATION TIME NORMAL IN MODERATE HEMOPHILIA?
02 YOU HAY ADD INFORMATIOH TO THE SYSTEM, I.E.,
COAGULATION TIME IS NORMAL IN HEMOPHILIA.
TO END THE SESSION, JUST HIT CARRIAGE RETURN OR TYPE
BYE (WITH A SPACE AFTER BYE)
AND HIT THE CARRIAGE RETURH.
PLEASE ASK A QUESTION OR ENTER NEYW HEMOPHILIA INFORMATION
HWHAT SYMPTOMS ARE COMMON IN HEMOPHILIA?
PROCESSING SENTEICE
EPISTAYIS IS COMHON IN HEMOPHILIA .
BEMATURIA IS COMMON IN HEMOPHILIA .

INTRAMUSCULAR HEMATOMAS ARE COHMON IN HEMOPHILIA .

IN HEMOPHILIA .

LARGE DISSECTING
HEMARTHROSIS IS COHMHMOKN

TIHE

A Qu
PTO

.60900000G0000EY

L“"U

PHILIA INF

EBRAND

ORMATION
D'S DISEASE?

TENCE
LA LVS

PROCESSIHG SENT

EPISTAXIS IS COHMION IN VON WILLEBRAHD'S DISEASE .
MENORRHAGIA IS COHHON IN VON WILLEERAND'S DISEASE .
BRUISING IS COMMONU IN VON WILLEBRAND'S DISEASE .

PROCESSING TIME = .7258000000000E%

PLEASE ASK A QUESTION OR ER CR NEW HEMOPHILIA INFORMATIOH
¥YHAT LAB TESTS ARE NORMAL IN HEHOPHILIA?

CE

PROCESSIHNG SEHTEH

TEST IS HORMAL
HEMOPHILIA .

ONE-
THROMBIN TIHE

STAGE PROTHROHBIN TIME
IS HORMAL IH
BLEEDING TIHE IS I“IORE“'AL N HEMOPHILIA .
PLATELET COUHNT IS HNORHAL IN HIZHMOPHILIA .
PROTHROHMBIH CONSU.iPTIOd TEST IS HORHAL IN HEH
COAGULATION FACTOR-RELATED ANTIGEN HAY BE ©




FIBRINOLYSIS IS NORMAL IN HEMOPZILIA .

PROTHROMBIN CONSUMPTION TEST IS NORMAL IN MILD HEMOPHILIA .
CLOTTING TIME OF WHOLE BLOOD MAY BE NOBRMAL Iy MILD HEMOPHILIA .
COAGULATION TIME IS NORMAL IN MILD HEMOPHILIA .

COAGULATION TIME IS NORMAL IN HODERATE HEMOPHILIA .

?TT IS NORMAL IN SUB HEMOPHILIA .

PROCESSING TIME = .5936000000000E4

PLEASE ASK A QUESTION OR ENTER NEW HEMOPHILIA INFORMATION
®BLEEDING FROM MUCOUS MEMBRANES IS COMMON IN VON WILLEBRAND'S
DISEASE.

PROCESSING SENTENCE

SENTENCE STORED AS THE FOLLOWING NODE M112

(M112 (SYHPTOM (BLEEDING FROM MUCOUS MEMBRANES)) (FREQUENCY
(COMMON)) (TYPEDIS (M65)))

(265 (DISTYPE (PLAIN)) (DISEASE (VON WILLEBRAND'S DISEASE)))

(DUMPED)

PROCESSING TIME = .20880000C0000EY

PLEASE ASK A QUESTION OR ENTER HEY HEMOPHILIA IKFORMATION
*WHAT SYMPTOMS ARE COHMMON IN VON WILLEBRAND'S DISEASE?

PROCESSING SENTENCE

LPISTAXIS IS COMMON IN VON WILLEBRAND'S DISEASE .
MENORRHAGIA IS COMMON IN VON WILLEBRAND'S DISEASE .

BRUISING IS COMMON IN VON WILLEBRAKD'S DISEASE .

BLEEDIHG FROM HMUCOUS MEMBRANES IS COMMON IN VOH WILLEBRAND'S
DISEASE .

PROCESSING TIME = .3208000000000E4

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

PROCESSIHG SENTENCE

SENTENCE STORED AS THE FOLLOWING HODE HTT

(K77 (PROXZCAUSE (HEMORRHAGE INTO FOREARM MUSCLE)) (MODAL (MAY)) (SYHPTON
(NERVE COMPRESSION IN THE ARM)) (TYPEDIS (M1)))

(41 (DISTYPE (PLAIN)) (DISEASE (EENOPHILIA)))

(DUMPED)



PROCESSING TIME = .2216000000000E4

PLEASE ASK A QUESTION OR ENTER NEW HEMHOPHILIA INFORMATION
#®NERVE COMPRESSIOHN IH THE ARM MAY CAUSE LOSS OF USE OF THE HAND
® IN HEMOPHILIA.

PROCESSING SENTENCE

SENTENCE STORED AS THE FOLLOWING NODE HT78

(¥78 (PROYCAUSE (NERVE COMPRESSION IN THE ARM)) (MODAL (MAY)) (SYHPTOM
LOSS OF USE OF THE HAND)) (TYPEDIS (M1)))

(41 (DISTYPE (PLAIN)) (DISEASE (HEMOPHILIA)))

(DUMPED)

PROCESSING TIME = .3314000000000E4

PLEASE ASK A QUESTION OR ENTER NEVW HEMOPHILIA INFORMATION
#NERVE COMPRESSION IN THE ARM MAY CAUSE GANGRENE OF THE FINGERS IN
% HEMOPHILTA. :

PROCESSING SEHTENCE -

SENTENCE STORED AS THE FOLLOWING NODE MT9

(379 (PROXCAUSE (LERVE COMPRESSION IN THE ARM)) (MODAL (IIAY)) (SYHPTOH
GANGRENE OF THE FINGERS)) (TYPEDIS (I1)))

1411 (DISTYPE (PLAIHN)) (DISEASE (HEMOPHILIA)))

(DUMPED)

PROCESSING TIME = .3379006000000EL

PLEASE ASK A QUESTIOHN OR ENTER NEY HEMOPHILIA IHFORHATION
#H{HAT HMAY CAUSE GANGRENE OF THE FINGERS IN HEMOPHILIA?

t

L“J-tl

NC

tlj
tfj

PROCESSING S

YERVE COMPRESSION IN THE ARM HAY CAUSE GANGRENE OF THE FINGERS IH
hEdOPhILIA .

EHORRHAGE IHTO FOREARM MUSCLE CAUSES GANGRENE OF THE FINGERS IN
HEPOPHILIA .

PROCESSING TIME = .7841000000000E4

PLEASu ASE A QUESTIOH OR ENTER NEY HEMOPHILIA INFORHATIOR
2YHAT CAUSES LOSS OF USE OF THE HAND IN HEHOPHILIA?

PROCESSIHG SENTENCE



NERVE COMPRESSION IN THE ARM MAY CAUSE LOSS OF USE OF THE HAND IH
HEHOPHILIA .
HEMORRHAGE IHTO FOREARM MUSCLE CAUSES LOSS OF USE COF THE HAHD IH
REHOPHILIA .

PROCESSING TIME = .1941000000000E4

PLEASE ASK A QUESTION OR ENTER HEW HEMOPHILIA INFORHMATION
¥BYE
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The data initally entered into the system were selected
from data provided by E. R. Gabrieli, H.D. of E.J. Heyer
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 systenm can accomodate
data about any type of disscase, provided the data 1s 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 SHePS network, HEMOHET, are
listed in Appendix F. Also in Appendix F are the questions

which have so far been parsed along with their answvers.

The system consists of the following major components, each
of which reflects various choices regarding the allowable data
~= its format and representation:

The lexicon, which consi t allouwed words and
bl

some of their possi



The semantic (SHePS) network, HEMOHET, consistingz of
all the data structures that represent sentcnces
and deductiocn rules.

The augnmented transition network (ATH) 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 answvers to questions.

Each of these components 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 ;nnovative human
engineering, and will be discussed in Appendix A, The Users?!

HManueal. .

The system operates in an ALISP environment using several

files of ALISP functions for suppport. These files are:

£
=
i

Top-level functions which serve as
front-end to the systen. Appendix
. contains a listing of the code for
these funciions,

Pt

PARSER -~ functions which utilize the augumented
transition network granmmar to determine
the validity of input sentences and
call SHePS functions to manipulate the
data network. (See Bates [1].)

¢}

SNEPS - f ions which construct, {find or change
of

ntic network. (See Shapiro

72}
]
2
o=
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INFER
MATCH - used to invoke inference rules and trace
MULTI their deduction.

Of course, the usefulness of such systems as PARSER and
’ y
SHePS weighed heavily in the decision to build the system HEDIC

along the lines we will describe.



2. LEXICOHN

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 Jjust a list of words. Fach word has an
associated 1list of "features", nost of whiech reflect how that
word can be used or even what it means (analogous to standard
dictionary entries -- word, grammatical category, definition,
etec,). Such features indicate case or categorical restrictions
which define or delimit the word. One type of restriction 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 subJject and a verb, or each preposition to have an object.

Unfortunately, syntactic grammars tend to accept many

ct

syntactically correct but meaningless sentences. As expscted,

Venipunecture safe in hemophilia.

Prothrombin consumption test in is.

would both get rejected syntactically. But practically any

o]

nglish sentence can be made nonsensical (though syntactically

il

b

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

as:



Trauma causes hematuria in hewmophilia.

Trauma causes infants in henmophilia.

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 feflects the
semantics V"sufficiently" (We do not try to capture the entire
meanings of words.) and making the grammatical rules take these
semantic cases into account. (Ve should point out here that our
use of the word "case" is consistent with the currently popular
general sense discussed by Bruce [3, p. 336}: “A case is a

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

.t

ot

ch it is described." In our situation, a sinpler definition

=

ih
is more appealing: The case indicates the role of the word in

the sentence.)

In general, a semantic gramnrar is practical only when the
domain of discourse is rather narrow. 3ince we are tightly
restricted here to the realm of hemqphilia (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 granmar is that every laboratory result nust be asso-
ciated with a laboratory test. 0f course, the semantic approach

allows relationships between sentences to be discerned, thus
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improving question-answering. The main disadvantage is that
sSemantic grampars tend to be larger than those syntactic

gramamrs which accept the sane sentences {1].

The grammar adopted in HEDIC uses a blend of syntactic and
semantic cases and will be discussed in the formal context of
ATNs in Section 4, Qur lexicon retains the needed case
information via the feature CTGY. As an examnple, 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, "mildﬁ the role
of the type of disease and Yhenophilia® the role of the disease.
This role (case) information is stecred in the lexicon (and
thereby available to the PARSER functions) in the following

faorm:

(HEMOPHILIA ((CTGY,DISEASE) (NUM,SING) (FTR,INANIM)))
(1s ((cTGY,V) (ROOT,BE) (TENSE,PRES)))

(MILD ((CTGY,DISTYPE)))

(HORMAL ((CTGY,LABRES)))

(PROTHROMBIN/ COHSUMPTION/ TEST ((CTGY,LABTEST) (NUN,SIHG)))

The CTGY feature allows data to be partitioned into tabular
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Lab test Lab result Type of disease Input Statement

o = e g ma - T R— W ans wie was e e M EEN WA WY BRI AP BAR s e e o - - -

Prothrombin norumal mild henophilia Prothrombin coasumbtio:

consunption . is nornal in mild

test hemophilia,

PTT variable nild hewmophilia PTT is variable in
mild hemophilia.

Thrombin normal hemophilia Thrombin time is normal

tinme , in henmophilia.

Our syntactic cases are presumed to be familiar. Our semantic

Cases are shown below with sample words for each case.

Labtest -- PTT, Coagulation tine

Labresult -~ abnormal, normal

1

fa)
e

Symptom =-- fever, petechiae
Frequency -- conmon, rare, cyclic
Proxcause ~- hematonas, trivial traunma

Proxcond -~ bDleeding t
Factor VII
er

8]

¢y, antibodies against
rt of intensive
Disease -~ hemophilia, Von Villebrand's disease
Distype -- nild, nmoderate, severe

Treatment -~ analgesic, anticoagulants
Recomnendation -~ safe, hazardous

Temprel -- in, after

Age ~- children, adolescents

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

sSe

(&)

lie sowmewhere between the syntazctic and semantic cases, Th

CTGY's arise fron the fact that a phrase, rather than just a
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ingle word, is often used to represent a concept. They allow
words to be amalgamated into one granmmatical unit, due toc the
overall semantics., For exaﬁple, several words are used to

s

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

corresponding lexical entry would be:

=

1]

(PROTHROIBIN/ CONSUMPTION/ TEST ((CTGY,LABTEST) (KUM,SING)))
The category feature of prothrombin consumption test is given as
lab test in the lexicon and is in 51nbular (as opposed to
plurel) form. The slashes (/) allow ALISP to read the phrase

le instead of as three

v
(@]

"prothrombin consumption test' zs
senarate words. Such phrases are called idioms and are treated

internally as if they were single words, essentially as noun

So at any point in & sentence where a noun (sympton,

kel
jé3
3
)
%)
o
4]
L]

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

sibility (via the idion subgranmar

4]

will be investigated as a po
to be discussed in Section 4). The lexicon provides the infor-
m:tloq about whether words are beginnings, middles or ends of
idiom phnrases. Each conpleted idiom is also in the lexicon with
its appropriate Teatures. The lexical entries for Yprothronbin

consumption test® and its idiom-conponents are:

(COuSUMPTION ((CTGY,IDIONMHID)))
(PROTHEROMBIN ((CTGY,IDIONBEG))
((CTGY,IDIOHIMID)))
(PROTHEROMBIN/ CONSUMPTION/ TEST ((CTGY,LABTEST) (NUH,3ING)))

TEST  ((
(( KUM,SING) (ROOT,LAB/ TEST)))
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Another interesting feature which is attached to a word is

it

54

ROOCT, ROOT is used for handling synonyms. All synonyms

-t

1111 be stored in the SHePS network as onre particular word. An
examnple is the phrase "partial throunboplastin time", which is
another way of saying "PTTY, So, the entry for "partial

thromboplastin time" in the lexicon is:

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

ROOT is used for dealing with a word which has several (legal)
spellings like Yhemophilia' and Yhaemophilia®. Their lexical

entries are: :

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

»]

i

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

ROOT is alsoc used in a nmore customary way, namely to store the
root ©f a verb., The word Yare" has "be" stored as its root.

Its lexical entry is:

(ARE ((cTGY,V) (ROOT,BE) (TEINSE,PRES) (TRANS,T) (INTRANS,T)))

dote that if a ROOT is not given for a word, the word itselfl 1is

assumed to be the ROOT.

Our lexicon (see Appendiz E) contains about 400 words,
aleng with their associated features. Of course, it does

not contain all the words that might be used iIn discussing
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hemophilia. When a word, say XXX, in the input sentence 1is

not in the lexicon, the message:

"YZX HOT IHE DICTICUARY"®

is output. The word along with appropriate features would

have to be added before the sentence would be acceptable.
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SEMANTIC (SHePS) NETUWORK

w
.

As we indicated in Section 1, each statement in our data
base is stored as a semantic network. The network representing
& statement is most easily visualized as a directed graph with
labeled arcs (called descending arcs in SNePS). (For clarity,
Wwe 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. Honterminal nodes (called molecular constants)

represent word groups, namely phrases and sentences. These

where X 1is an

—
P
'
12

nodes are denoted via symbols of the formn
integer., The arcs enanating from a molecular node }x 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 exanmple, consider the statement "PTT is variable
in mnild henophilia." It is represented in our data base by

the graph
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LABTEST LABRES TYPEDIS

VARIABLE

DISTYPE DISEASE

HEMOPHILIA

or by the lists

(14119 (LABTEST (PTT)) (LABRES (VARIABLE)) (TYPEDIS (M3)))

(3 (DISTYPE (HILD)) (DISEASE (HEMOPHILIA)))

SCRIBE function [8].

3}

as produced by the SNePSUL D

We snould 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.word "hemophilia® is viewed as a phrase
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[
o
cr
[
O
(s}
=
[¢]
1%}

"plain hemophilia%, Graphically,

DISTYPE

@Laz)

"Plain hemophilia® can ﬁhus be processed like other types of
nemophilia with the same deduction rules and ATY granmmar. ° A
plain disease is treated only as a speecial case when forming the
ture (if the disease had no modifier, put "plain" in as the

modifier) and in sentence generation (if the modi

(9
]

ier is ¥%plaian®,

The SHePS system is also used to build tenporary variable
and pattern structures during gquestion-aanswering. SHePS enploys
so-called auxiliary arcs to distinguish between constant nodes,
as in the example above, and variable nodes, as in the following

7ork built to find answers to “"Yhat lab tests are abnormal in

ey

net

L.
severe hemophilia?%:
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LABTEST LABRES

$VAL

WHAT - —~ @

AR DISTYPE DISEASE

G (o1 id

Mmoo

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 discussiwon.)

1

In Section Y4 we will see how such patiern networks are nmatched

within the data base to answer questions.

Our semantic network also contains deduction rules, which

ire¢ meta-sentences in the sense that they express relationships

5)

e

between types of statements, rather than expressing nmedical
facts. The SHNePSUL version of each rule is presented below
followed by its English versioh 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.
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RULE 1 --

(BUILD AVB ($X 3Y $7)
AHT {BUILD MIN 1 MAX 3
ARG ((BUILD LABTEST #X LABRES VARIABLE
TYPEDIS (BUILD DISTYPE %Y DISEASE #2))
(BEUILD LABTEST %X LABRES PROLONGED
TYPEDIS (BUILD DISTYPE #Y DISEASE #Z))
(BUILD LABTEST %X LABRES REDUCED
TYPEDIS (BUILD DISTYPE #Y DISEASE #Z)))
CQ (BUILD LABTEST #X LABRES ABI ORHAL
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 guestions like:

What lab tests are abnornal in mild hewnophilia?
(i.e., What lab tests have abnormal lab results in mild

hemophilia?).

The rule defines what laboratory results fall into the range of

abnormality.

BULE 2 --
(BUILD AVB ($V $Y $X 38Y 32)
ZANT ((BUILD PROXCAUSE #Y SYHPTON %Y
TYPEDIS (BUILD DISTYPE DISEASE #Z))
(BUILD PROYCAUSE #®Y SYMPTON ¥X

7

ot

CQ (BUILD PROXCAUSE ¥V SY PT

T
O}

TYPEDIS (“UILJ DI TYPE #Y DISEASE #Z)))
Ok

TYPEDIS (BJALD DISTYPE #Y

DISEASE #7Z)))
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158 interpreted as

If a2 condition V causes symptom W (in a particular disease)

L)

and if a condition ¥ causes symptom X (in that disease), then
the condition V causes symptom X {(in that disease).

his rule reflects the transitivity of the causal relationship.

This rule would be invoked if a question such as the

foilowing were asked:
Does V cause X°?

V causes ¥ and W causes X.

®
=
33
o
st

where

An exanple from the data ba is the following. (Part of

(D

S

I’]\

this example was given in the sample session with MEDIC in the
Section 1.) Suppose that the following statemenis have already

been stored in the systen.

Hemorrhage intoc the forearn nuscle wpay cause
nerve compression in the arm in hemophilia.

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

mpression 1y

Herve ¢
of the fingers i

cause gangrene

|<.|- ‘j
p. e

he ar nay
heno l

i
'U

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

Herve compression in the zrn causes
loss of use of the hand in hemophi

]

ia.
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

guestion would be:

"ANSWER NOT FOUHD®

RULE 3 -~

(BUILD AVB (84 $X $Y $z)
&ANT ((BUILD PROXCAUSE #Y SYMPTOM ¥
TYPEDIS (BUILD DISTYPE #Y DIS

%y
£

EASE ~z))
(BUILD PROXCAUSE #Y FREQUEHNCY COMMO
TYPEDIS (EBUILD DISTYPE #Y DISZASE fz)))
CQ (BUILD SYMPTOM #X FREQUENCY COMMON
TYPEDIS (BUILD DISTYPE #Y DISEASE #2)))

is interpreted as

ot
O
.
2

If Y causes Z (in a particular disease) and if

2]
<

mp
Y is common (in that disease), then symptom X is comnon

(in that disease).
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RULE 4 --

(BUILD AVB (3¥ 3% $Y $2)
&ANT ((BUILD PROXCAUSE #Y SYHMPTOM %X
TYPEDIS (BUILD DISTYPE #Y DISEASE #Z))
(BUILD SYMPTOH #X FREQUENCY RARE
TYPEDIS (BUILD DISTYPE #Y DISEASE #2)))
CQ (BUILD PROXCAUSE #Y FREQUENCY RARE
TYPEDIS (BUILD DISTYPE %Y DISEASE #2)))

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

syuptom X is rare (in that discase) then W is rare (in

that disease).
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parses natural language statements

3
)
[}
fuecd
3
(=
w3
ch
oy
[N
]
(o]
"3
@]
(49
(¢4
(¢
cr

and guestions and generates natural language sentences. Ve

chose to describe the grammar used in HEDIC via an ATH because

-

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

efficlency of representation and operation, and ability to
capture linguistic regularities and generalities [1)}. These

attributes have stimulated wide (in fact, doninant) usage of ATH
grannpars in natural language understanding and questiem—
ansvering systems. Consequently, many systems are now available
to support the ATH usep ~- PARSER and SHeP3 in the present

My

case. Qur prinmary sources of dinfornation about ATiis were a

paper by Woods [10} and the execellent summary by Bates [11l.
Genereation from a hebtvork is discussed in two articles by
Shapiro [7 ang 8].

)]
o
[
"3
[
(0]
o
o
[a)
2
frt
[
o
(R
(18]
"3
2
ko]
=
5
-
o
v

Our ATH can be depicted as

W

labeled states and ordered labeled arcs. There 1is a specified
start state, S8, and set of possible final states. Horsover,
each arc 1s augnented by a test and set of subsequent zetions.

1.7 <

Honterninal PUSH arcs allow recursion, while augmentation allow

i side effects, anong other things.

As an example, consider the following two arcs emamating
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fron

one of the nodes in our ATH
that are not shown here.).

(POS-DISEASE

(CAT DISEASE (HULL (G

7

23}

TR
(SETR DISTYPE

(TO DISEASE-PQOP1))

™

(PUSE F

IRST-OF~-IDION T (SETR

The graphical

representation would

(There are

IbI0

! DISTYP

'PLAIH)

1
ju

(SETR DISEAS!

))

i

2
w

three other arcs

CAT DISEASE
TO

]

) (JUMP POS-

b4

Check for DISTYPE.
If none, DISTYPE :=z HPLAIHY
an¢ DISEASY :=z current word.
Otherwise, test fails,
FIRST-0OF-IDIOH
TC
Always put IDIOH
in ¥-register.
Here, parsing has arrived at a P0Ssible DISZASE. 1 the
word has CATegory DISEASE and the test suecceeds, then th
arc 1is traversed and the indicated actions are perforned

NO

1))



is restarted at the

the network

IDIQH can be conmpleted, it is saved

after which execution

HOUH state (without consuning ans

o]
3
@

1 1

]
[
=
Q
[
[

The gr

diagrams of Appendix

o

y

picture of the

S

e
]
=

-

grammar (sans

&)

DIC, while Appendix D shows

i
£

(g

conveantion) for

Here we will be content

principles on which the grammar was based.

0

FIR

38 T-0F~IDIOH

will provide

augnentation,

state
the lower
P0Ssible

to the

input striag).

a similar
as per the usual

the actual grammar.

with a brief ' discussion of some of the

The overall parsing procedure can be sumnarized as follows.

Each input sentence is Wprepared" by ieleting
prior to parsing and by arranging the words i
systen then tries to parse the sentence as o

P o Y b vy 3 ~ v pr e £ -
successful, a natural language answer (if any
Otherwise, the systen tries to parse the sente

A sucecessful parse builds a senantic netuork

the information in the statement (In fact, the
in a register called FRANINE, parallel to (or =a
parsing, via the augmented actions.). If thi
system responds
"EHTRY DOE3 HOT PARSEW,
Since statement parsing can be discussed
Juncture, we will discuss it first. The parsiag

3 - e 5] A P vy = Py EERE T gy ¥ S
is based on the assumption that certa

|~
=
ot
e
]
(¢
%]

all punctuation

z list, The

part of) the
parse fails, the

o]
"3
(0]

o} casily at this

of a2 staztement

of words or phrases



will occur in certain locations, relative to each other. Thus
sentences are ecxpected teo be structured according to various
syntactic and senantic principles, as discussed in Section 2.
The syntactic principles sre those of standard BEnglish, e.g.,
-~ A noun phrase (as subject of a statement) will usually
occur at the beginning of a statenent and before
the verb.
-~ Prepositional phrases may occur anywihere in a statement.
-~ Adverbs may occur anywhere in a stetement 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 2 lab result entry is encountsred in a sentence,
there must also bs a lab test entry in the sentence.
-= If the verb W"cause® is in the sentence, then
2 PROZCAUSE entry or PRUOICOHD entry nmust occur in
in the sentence.
For exanple, these principles allow the folleowing types of
statenents to be parsed:
~- Some lab test has some lab result in somne disease.
~-- Some synmptom is sowme fregusncy in sone disease.
-=- Some condition causcs sone synptom in some disease.
-~ Sone treatmentl has some reconmcadation in sone
diseasc.
One interesting feature of the ATH is the idiom subnetwork
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Lo unich we alluded in Section 2. At any point in the parsing

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

o5}

IR3T~-0F~-IDIOH state (as in the example at the start of this

ion), which instigates the following procedures:

cr

(e

[ 5]

the word can be the first word of

-~ If so, then is the second word in the parase a
middle (not first or 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 (Jjust after
the PUSH) point inm computation.

See the
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It is interestin
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1

even though the whole phrase

o
o
D
o
b
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to parse within the idiom sut

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

'1'_"

in the whole netvork. Fer example, the phrase

iy
I
o
Ayl
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!
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will perse within the idion subnetwork because of the idaicens,

¥"fatal hemorrhage®, Yhemorrhage into the forearn muscle?, zand



However, the phrase "fatal forearm fingers®™ is nonsensical
and not in the lexicon. Tihe example in Appendix I (which

of & statenment with tracing) also

[y
H
'—.l
o
(4]
o
st
I
cr
]
[
I3
jo
(O]
)
£
o
[}
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o5
Gz

shows the parsing of an idion.

3

tatement has been found

ot

0 be acceptable, the

(0]

Onc

[}
[&]

a
system searches throuzgh the data networkZ to see if it

incorporates new information. If the information is new,

o

added to the

e
[

then a2 new node representing the statement

LIt o

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

)

SlePS, form) as the parsiang was proceeding and is the
value of the sugccessiul parse. This was accomplished by
setting appropriate registers via actions on the aroes of

the ATH. For example, if the arc

(CAT PRONCAUSE T (SETR CASE (COIHCAT 'PROMCASE #))

(TO CASE~POP))

is traversed as part of & successful parsc, the current uord
(or idiom) is saved a8 the PROXCAUSE. As an illustration

Es -
tement

3]

of the final building process, consider the st

Hematomas nay cause f{=zver in hemophilia.

Suppose

has not yet built the molecular SHePS structure. In other

e vt 1 + 4 3 1 R i TTACITY T Lo~ A
words, the parse is heading into the FPLHAHE-POP state. AL
2 in . . . ., . . mY % K4 7 & o L
that instant, the register FRAME will contain the 1list
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to those used for parsing statenment (as expecited, parts of
guestions are parsed by & sub-network of the arcs also used for
statement-parsing). .The types of guestions MEDIC can pa and
answer (if an answer 1s stored in the network) are:

-~ True-false questions

This type of question is usually Jjust a permutation
of the words of the original input statement (except
that the question starts vwith words like "is", %does?",
"may" and "have",

-~ What causes soue ptom in some disease?

~- Yhat is the effect of some condition in some disease?

~~ Yhat is the result of sone condition in some discase?

~-- Yhat is the frequency of some symptom 1in sone disecase?

-~ Vhat (which) symptom is some frequency in some disease?

~-- %What (which) condition causes some syaptom in sone

disease?
where the reference to & disease can be omitted.

As a guestion 1s parsed, the critical components of the
guestion are saved in a register called QFRAME. ‘Hhen the
parsing of the question is completed, the SHePS deduction
routines are cazlled to find the answer, For examnple, let us
return to the guestion

What lab tests are abnormal in severe hemophilia?

This leads tc
(DEDUCE (Contents of QFRAME))



(DEDUCE LABTEST %YWHAT LABRES ABHORKHAL TYPEDIS T111)

s

SWHAT is a SiiePS variable which Wwill match any appropriate

»

laboratory test with abnormal lab result. The system is told

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

TYPEDIS

(Cf. Section 3.).

.

L

;7 deduction rules whose

[
m

n

"DEDUCE®" also tells the system to activate
consequents "maten" QFRAME's contents. If any rules have such

]

consequents, their antecedents are checked to see if they are in
the network. If so, the consequent is instantiated and sonme

type of structure is built.

as an &answer to the guestion. The 53
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list of nodes, if there is more

represents a statenent.

In order tp generate natural languasge ansuers froo
these assertion nodes, computation jumps to the generation

state (G~START) of

ot
.
0]
N
-3
.
3
[y
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3
(@]
&}

emanating from this
assertion node are inspected and a string of appropriate words i
constructed to form a sentence which represents the answver,
Various principles, nany analogous £o 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 syupton. .

-~ The verd inserted into the sentence depends on the case
of tne subject. Verbs used are Wisg", Yare®, Ycause®,
Ycauses, Moccur®”, and "occursh,

-~ If a form of the verb Yoecur®" is used and there is a
frequency case emanatbting from the assertion rode, the
adverbial form of the word of the freguency arc is used.

~— If the type of disease stored is "plain —=w==-- ", say
"plain hewmophiliaY, then the phrase "Yin hemophilia®™ is
added to the sentence string with "plain® suppressed.

O0f course, the statement gensrated by an assertfion node can

epnent that was entered waen the

o]

2]

o
)]
%2}
i
o

be guite different fr

node was created. For examnple,

Spontansous bleeding may start in emotional stress
in hemnopnilia,
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DISTYPE

But, if !34 is sent to the generation portion of the ATH,
the sentence generated would be:
may cause spontaneous bleeding

Enotional stress
in hemophilis.
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]

2) Deteruine the best therapy recommendations
from the compiled list.
otherwise: Indicate that the patient does not reguire therapy.
If this rule cannot be applied, then the system backs up

and tries to prove sonmething which will yield the goal rule

Ls the proving proceeds, often data about the patient,

.y, lab results for a certain lab test, are requested.

e.
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The p r now requires words to bs spelled correctly,

1&1ly have more than one correct

o~

except for words which act
spelling like "henmophilia® and "hesemophilia® as shown- in

tion 2. The problem of hendling misspellings could have

[

been handled by storing the correctly spelled word as the ROOT
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of the misspellad word. However, this does not seen to be the

ge it would
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ot 21l misspellings could have been acconddated.
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USER'S MAHUAL FOR M

=
o
b~
(@]

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

conmands:

CET,MEDIC/UN=CSDUYEB
CALL,MEDIC

w

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

nitiated.

[

e

A session with MEDIC will begin with

SYSTEM 1.2 ~=-~ MAY 1, 1879

HMEDIC IS A MEDICAL QUESTION ANSWERING SYSTEM WITH A DATA BASE OF
HEMOPHILIA INFORMATION. YOU MAY ASK A
IS5 COAGULATION TIHE HORMAL IN [ODER
OR YOU iAY ADD INFORMATION TO THE SYST
COAGULATION TIHE IS HNORMAL IN HEUHO
TO END THE SE3SIOH, JUST HI
BYE (WITH A SPXC T

"
n
AND HIT THE CARRIAGE RETURH.

B
TE Eﬁ PHILIA?

PLEASE ASHX A QUESTION OR ENTER HEW HEMOPHILIA INFOHMATIOR

The user can now enter a guestion or statement in natural
language form, subject to the restrictions described in
Sections 2 and 4. lote that the sentences mnust contain
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no cenmas, must end with ".%", #2% gr "i" and must not be

-

compound or complex. The system will read and store data,
interpret questions, and geﬁerate natural language output
if an aanswer 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 "BYEY will induce the following termination

sequence:

SE ASK A QUESTION OR ENTER NEW HEMOPHILIA IHFORMATION

-

DID YOU CREATE HNEW IHFORMATION WHICH SHQULD BE SAVED?
The user has the option of saving new information that was
entered or deducsed during the session. Answering "yes?"

N=CSDUEBS.

o

TET/

<

here stores the new data base on HEHNO
However, if one calls MEDIC, the old data base will be
used. To incorporate the new data base into HEDIC, the
ALISP file MEDSYSY used in the procedure HMEDIC nmust be
recompiled (See Appendix B.). In any case, the systen

will respond as follows:

GOODBYE

WHEN EXITING, PLEASE DISPOSE ECHO-LISTING

5+]

L
g
-

"
.
-~
i
[
-
S

o

D(ISPOSE), S(AVE AS PERMANENT FILE), L(OCA

Then one should type "DW after the # proapt to dispose tae
listing. MNote that the listing will be printed at Central and
delivered to the Computer Science departiment unless the

destination code is changed. After coming out of the MEDIC




systen, you will be at the KCL level cn the Cyber and can then

n
+y

sign off by Jjust saying "BYE",

%

Several sanple diaglogues with MEDIC are given in Appendix

POSSIBLE PROBLEHNS

In order to circumvent a buz in the echo system, the
variable PRIHNEND has been reset to 15C. If you decide to
do any ALISP computation of your own, (e.g., if you end up
in the break package) then vyou should reset the value of

PRINEND to T2.

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

,..J
1
O
M

(approximately) when the field length (which shou

D
O
(w3
Q
e
b
[
o
(¢
o
[
172}

i

110K) is raised. The field length may be increas

guest to tne computer operator.

D

0¥ r

F



PPENDIXZ B
HOW TO RECONSTRUCT SYSTEH

necessary to

system in various

"reconstruet®

circumstances {(for exanmple,

he HMEDIC

if ALISP

or SNEP3/UN=CS3SDLIB were recompiled or a change in the
ATH or data base were desired). Recall (See Appendix A)
that the current MEDIC system is activated by calling the
procedure HEDIC, which consists of the following control .
statements:

HEDIC.

ALTER,LE=%,RC=A.

RFL,110000.

ATTACH,ALISP/UiI=C3DLIB.

ALISP,FL,SI=HELPERC/CSDUYERS.
Tie last statement uses the SI parameter to execute the
file HELPERC which is Jjust the ALISP statement

(LOAD '(}MEDSYSY CSDWEBS))

MEDSYSY is a compbiled Tile containing the entire HEDIC systen.
So reconstructing HEDIC amounts to recompiling HEDSYISY.
In order to reconpile MEDSYSY, one should enter the ALISP
systen (when at least 110X is available on the Cyber) and
execute the following ALISP code:



(LOAD '(3iIZPS CDLIB))

(ATH-IH *(ATHHET CSDWEBS))

(LEXIH '(LEXICOH CSDVEBS))

(STATUS '/' 0) .

(INSYS HENOWET)

(SHEPS T)

(INTEXT (RULES CSDWEBS))

(» (PROGH (SAVE 'HEDSYSW) (MEDIC)))

This code will save a new con

ile file HMEDSYSY (approxinmately

i
I

Q
-

(]
[}

PRUs) on the user account on which you are signed. This

will require about fifteen minutes on the terminal when Cyber

usage is 1light. HHote that the last command abecve initiates
the HEDIC systemn. Appendix A indicates how to exit from MEDIC.
J &




This appendix contains the graphical representation of the
ATH. We should note that in general the clockwise (from the top)

4

e ares emanating from a node corresponds to their

o

ordering of ¢
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 actuval order in the ATH.

CALL G-START TO

PUSH QUESTIOHN TO

CALL CG-START J

PUSH STATEMENT J poP
@ >(OUT-POP

DOES~HOT
PARSE

Y
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PUSH POS~DISEASE TO

QUES™
-1,
_‘/
=~
QUES-,
*H-1/
an RS
(Quégfx_ PUSH POS-HOUN TGO QUES N

WRD WRD WED
(CAUSE CAUSES) FREQUENCY
TO T0

PUSH POS-NOUN TO

3

QUESJ,
WH-8 »
’/

WRED (
RESULT

EFFECT
S P

3

TST ARB

"0 Wi
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(6U§§§\ - PUSH V-1 TO
12/
D (A THE) CAT SYMPTON PUSH POS~
P DISEASE TO
/QUES
‘\'.-IH-—
- JUHP
PUSH CAT
FIRST-OF-  PROXCAUSE| [|Juwmp QFRAME~
IDIOH TO T0 POP
WRD OF wRD (AN 1| |3
- 70 THE) TO
/QUESS
\WH-8 W H PUSH FIRST-
S~ JUMP JUNP OF-IDIOH TC
/FQUESD )
Kgﬁiij PUSHE V-1 TO

PUSH POS~-HOUH TO

PUSH POS-TEMPREL TO

@- PUSH POS~-DISEASE TO

CAT MODAL TO

PUSH V~1 TO //,-——- POP
FRAME-POP

WRD (IN FOR THE) TO

CAT DISTYPE TO

CAT
‘DIS ASE
POS~ CAT DISEASE TO \//57§:ASE-
DISEASE , POP1
CAT DISEASE TO BISEASES p

,

POP2
PUSH FIRST~OF-IDIOH J
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UYRD (A THE) TO

CAT LABTEST T0

CAT SYMPTOM TO

CAT PROXCAUSE TO

POS-
HOUHN

CAT PROXCOHD T

CAT FREQUENCY TO

CAT TREATMEHT TO

CAT RECOHMEND TO

PUSH FIRST-OF-IDIOH J

CAT AGE TO
CAT PROXCOND TO
PUSH POS-NOUN TO

—
)
F

)

PREPXN PUSH"
FIRST~
OF-IDIOH

PUSH FIRST-OF-IDIOH J TO

T IDIOHMBEG TO_

CAT

ABRES TO

CAT V 710

PUSH POS-HOUN TO

CAT V TO
CAT HMHODAL TO PUSH POS-TEMPREL TO

PUSH POS-DISEASE TO

CAT HMODAL TO

CAT ADVERB TO

POS-TEHPREL TO CAT V TO

PUSH POS~DISEASE TG CET V TO
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JUNP

1 JUMP JUHP JUHP

JUHP

CALL GDIS-2 TO
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APPENDIX D

AUGMENTED TRAWSITION
NETWORK GRAMMAR

; ATNNET file

(s S SR :
(PUSH QUESTION T (SETR ANSWER (GETR #))

(JUMP CHECK-ANSWER))
(PUSH STATEMENT T (SETR OUTNODE #) (TO QUT-POP))
(JUMP DOES-NOT~PARSE T))

(DCES-NOT-PARSE
(POP 'NOT T) ;
(TO0O (DOES-HOT-PARSE) T))

(CHECK-ANSWER :
(JUMP ANSWER-POP T)
(POP 'NO T))

(POS-DISEASE
(YRD (IN OF FOR) T (TO FPOS-DISEASE))
(CAT DISTYPE T (SETR DISTYPE #) (TO POSDIS1))
(CAT DISEASE (GETR QFLAG 2) (SETR DISEASE #)
(TO DISEASE-POP2))
(CAT DISEASE (NULL(GETR DISTYPE))
(SETR DISTYPE 'PLAIN) (SETR DISEASE #)
(TO DISEASE-POP1)) ’
(PUSH FIRST-OF-IDIOM T (SETR IDIOM #) (JUMP POS-DISEASE)))

(P0SDISH . N
(CAT DISEASE T (SETR DISEASE #) (TO DISEASE-POP1)))

(DISEASE-POP1
(pPoP (FINDORBUILD DISTYPE (~(GETR DISTYPE)) DISEASE (~(GETR DISEASE)))
DISTYPE))
(DISEASE-POP2 ‘
(POP (TBUILD DISTYPE 9TYPE DISEASE (A(GETR DISEASE))) T))

(FIRST~OF~IDIOM




-al2-

(CAT IDIOMBEG T (SETR IDIOM (EXPLODE(GETR #)))
(TO MIDDLE-OR~EKD-OF-IDIOH)))

(HIDDLE-OR-END-OF-IDIOM
(CAT IDIOMMID T :
(4DDR IDIOM '/ (EXPLODE (GETR #)))
(TO MIDDLE-OR-END-OF-IDIO))
(CAT IDIOMEND T
(SETR IDIOM
(PACK (ADDR IDIOM '/ (EXPLODE (GETR #)))))
(TO'IDIOM-POP)))

(IDIOu-POP (POP "IDIOM T))

(STALE&‘NT s G :
(PUSH POS-NOUN T _(ADDR FRAME (GETR #)) (TO STATEMENT))
(PUSH POS-TEMPREL T (ADDR FRAME(GETR #)) (TO STATEMENT))
(PUSH POS-DISEASE T (ADDR FRAME (BUILDQ (TYPEDIS #)))
(TO STATEMENT))

; THE TEST (GETR FRAME) ASSURES THAT MODAL OR VERB CAKNNOT ;
; OCCUR AS FIRST WORDS OF THE STATLHMENT. ;
(CAT MODAL (GETR FRAME) (ADDR FRAME (BUILDQ (MODAL #)))
(TO STATEMENT))

(PUSH V-1 (GETR FRAME)
(ADDR FRAME (GETR #)) (TO FRAME-POP)))

(V-1 :
CAT V (NULL (EQ (GETF ROOT) 'CAUSE)) (SETR VERB #) (TO ¥-1))
(CAT V (AND (EQ (GETF ROOT) 'CAUSE)
(0R (MEMB 'PROXCAUSE (GETR FRAME 2))

(MEMB 'PROXCOND (GETR FRAHME 2))

(MEMB 'TREATMENT (GETR FRAHME 2))

(MEMB 'PROXCAUSE (GETR QFRAME 2))

(MEMB 'PROXCOND (GETR QFRAME 2))

(MEMB 'TREATHENT (GETR QFRAME 2))))

(T0 v-1))
(CAT MODAL T (ADDR CASE (BUILDQ (HMODAL #))) (TO V-1))
(CAT ADVERB T (TO V- 1)) ,
(CAT LABRES (OR (MEMB 'LABTEST (GETR FRAME 2))
(MEMB 'LABTEST (GETR QFRAME 2)))
(ADDX CASE (BUILDQ (LABRES #)))
(TO. NEXT-P0OS))
(PUSH POS-NOUN T (ADDR CASE (GETR ¥)
(PUSH POS-TEMPREL T (ADDR CASE (GETR #
(PUSH POS-DISEASE T
(ADDR CASE (BUTLDQ (TYPEDIS #)))
(TO NEXT-P0S)))

) (TO NEXT=-P0S))
Y) (TO NEXT~-P0OS))

(PD3-HCUN
(#rD (A THE) (T
(CAT LABTEST T (S

3

0 PGS-NOUH))
ETR CASE (COIiCAT 'LABTEST #))
(TO CASE~POP))
(CAT SYMPTOM T (SETR CASE (CONCAT 'SYMPTOM #)) (TO CASE-POP))

!
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(CAT PROXCAUSE T (SETR CASE (COHCAT 'PROXCAUSE #)) (TO CASE-POP))
(CAT PROXCOND T (SETR CASE (COINCAT 'PROXCOND #))
(TO CASE~POP))
(CAT FREQUENCY T (SETR CASE (CONCAT 'FREQUENCY #)
(CAT TREATHMENT T (SETR CASE (CONCAT 'TREATMEHT #)
(TO CASE-POP))
(CAT RECOMMEND T (SETR CASE (COHCAT 'RECOMMEND %))
(TO CASE-POP))
(PUSH FIRST-OF-IDIOM T (SETR IDIOM #*) (JUMP POS-NOUN)))

(TO CASE-POP))

(CASE-PQP
(POP CASE T))

(POS-TEMPREL
(CAT TEMPREL T (ADDR CASE (BUILDQ (TEMPREL #))) (TO PREPHN))
(PUSH FIRST-~OF-IDIOM T (SETR IDIOM #) (JUMP POS~TEMPREL)))

CAT AGE T (ADDR CASE (BUILDQ (AGE #))) (TO CASE-POP))
CAT PROXCOND T (ADDR CASE (BUILDQ (PROXCOHND #)))
(TO CASE-POP)) '
(PUSH FIRST~-OF-IDIOM T (SETR IDIOi *) (JUMP PREPHN))
(PUSH POS-NOUN T (SETR CASE1 #)
(coNp ((EQ (CAR (GETR CASE1)) 'PROXCAUSE) (SETR CASE (GETR CASE1l)))
(T (ADDR CASE CASE1)))
(TO CASE=-PQOP)))

(HEXT-POS

(CAT LABRES T (ADDR CASE (BUILDQ (LABRES #)))
(TO NEXT~POS))

(PUSH POS-NOUN T (ADDR CASE (GETR #)) (TO HEXT-P0S))

(PUSH POS-TEMPREL T (ADDR CASE (GETR #)) (T0 NEXT-POS))

(PUSH POS-DISEASE T

(ADDR CASE (BUILDQ (TYPEDIS %)))
(TO NEXT-POS))
(CAT MODAL T (ADDR CASE (BUILDQ (MODAL #)))
, (TO NEXT-P0OS))

(CAT ADVERB T (TO NEXT-POS))

(CAT V (NULL (EQ (GETF ROOT) 'CAUSE)) (SETR VERB #) (TO HEXT-POS))

(CAT Vv (AND (EQ (GETF ROOT) 'CAUSE)

(OR (GETR PROXCAUSE) (CETR PROXCOND))) (TO NEZT-P0S))
(POP CASE T))

(FRAME-PQOP
(ropP (APPLY FINDORBUILD (GETR FRAME)) T))

(0UT-POP
(POP OUTNODE T))

(QUESTION
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(PUSH POS-DISEASE T .

(SETR SEARCH 'DEDUCE)

(SETR QFRAME (LIST 'DISTYPE #)) (TO QUESTION-1))
(JUMP QUESTION-1 T (SETR SEARCH 'DEDUCE)

(SETR QFLAG T))) ‘

(QUESTION=-1
(CAT Vv (EQ (GE
(CAT V (EQ (GE
(CAT MODAL T
(ADDR QFRAME 'MODAL (GETR #)) (TO QUES-TF=-1))
(CAT AUX T (TO QUES=-TF-1))
(WRD (WHAT WHICH) T (TO QUES-¥WH=-1)))

TF ROOT) 'BE) (TO QUES-TF-1))
TF ROOT) 'DO) (TO QUES~TF-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-IDIOHM T (SETR IDIOHM #) (JUNMP QUES-WH-1)))

(QUES-WH-2
(PUSH V-1 T
(ADDR QFRAME (GETR %)) (TO QFRAME-POP)))

(QUES-WH-3
(¥RD (A THE) T (TO QUES-UH-4}))

(QUES-WH-L
(VYRD (CAUSE CAUSES) T
(ADDR QFRAME 'PROXCAUSE 4CAUSE)
(TO QUES-~WH-5))
(WRD (EFFECT EFFECTS RESULT RESULTS SYHPTOM SYHPTOMS) T
(ADDR QFRAME 'SYHMPTOM SWSYMP
(TO QUES~WH-8))
(¥RD FREQUENCY T
(ADDR QFRAME 'FREQUENCY 9FREQ)
(TO QUES-WH~5))
(PUSH POS-NOUN T (ADDR QFRAME (GETR #))
(TO QUES-WH-8)))

(QUES-%H~5
(¥RD OF T (TO QUES-WH-6))
(SUMP QUES-WH-6 T))

(QUES-HH-6
(¥RD (A THE) T (TO QUES-WH=-7))
(JUMP QUES-WH-7 T))
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(QUES~WH-T
(CAT SYMPTOM T
(ADDR QFRAME 'SYMPTOHM (GETR #¥))
(TO QUES-WH-11))
(PUSH FIRST~-OF-IDIOM T
(SETR IDIOH #*) (JUHP QUES-VH-T))
(JUMP QUES-WH-11 T))

(QUES-YH-8§
(WRD OF T (TO QUES-YWH-9))
(JUMP QUES-WH-9 T))

(QUES-WH=~G
(WRD (AN THE) T (TO QUES-WH-10))
(JUMP QUES-WH-10 T))

(QUES-WH=10
(CAT PROXCAUSE T
(ADDR QFRAME 'PROXZCAUSE (CETR ¥))
(TO QUES-YH-11))
(PUSH FIRST-OF-IDIOM T
(SETR IDIOM #) (JUMP QUES-WH-10))
(JUMP QUES~WH-11 T))

(QUES~-WH=-11
(PUSH POS-DISEASE T
(ADDR QFRAME (BUILDQ (TYPEDIS #)))
(TO QFRAME-POP))
(PcP (OR (STRIP (APPLY (EVAL (GETR SEARCH)) (GETR QFRAHE)))
(IF (EQ (CAR (GETR QFRAME)) 'MODAL)
(STRIP (APPLY (EVAL (GETR SEARCH)) (CDDR (GETR QFRANE)}))))) T))

(SUES~-TF-1
(PUSH POS-NOUN T (ADDR QFRAME (GETR #)) (TO QUES=-TF-2)))
(QUES~TF=~2
(PUSH V-1 T (ADDR QFRAME (GETR #))
(TO QFRAME-POP)))

( QFRAME-PGP

(POP (OR (STRIP (APPLY (EVAL (GETR SEARCH)) (GETIR Q RANME)))
(¥ (EQ (CAR (GETR QFRAME)) 'HODAL) '
(STRIP (APPLY (EVAL (GETR SEARCH)) (CDDR (GETR QFRA HE)D)D)))) T))

(ANSWER~POP
(CALL G~START ANSYER (ATOM (GETR ANSWER)) STRING
(ADDR ANSYER-STRING (LIST (GETR STRIHNG) '&)) (TO G-POP))
(CALL C-START ANSWER T STRING
(ADDR ANSWER-STRING (LIST (GETR STRING) '&))
(SETR ANSWER (CDR (GETR ANSWER)))
(JUHP ANSWER-POP))) '
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(G-START .
(JUMP GL-2 (SETR STRING (GETA LABTEST)))
(JUMP GL-2 (SETR STRING (GETA TREATUENT))
(SETR PLURAL (EQ (LAST (EXPLODE (GETA TREATHMENT))) 'S)))
(JUHP GP=-1 T)) |

(GL-2
(JUHP GL-3 (EQ (GETA MODAL) T'HAY)
(ADDR STRING (GETA MODAL)))
(JulP GL-3 (AND (GETA MODAL)(NULL (GETR PLURAL)))
(ADDR STRING 'IS (GETA #HODAL)))
(JUMP GL-3 (GETA MODAL)
(ADDR STRING 'ARE (GETA MODAL)))
(JUMP GL-3 (NULL (GETR PLURAL))
(ADDR STRING 'IS))
(JUHMP GL-3 (ADDR STRING 'ARE)))

(GL-3

(JuMP GP-8& (GETA LABRES)
(ADDR STRING (GETA LABRES)))

(JUMP GP-8 (GETA RECOMIEHND)
(ADDR STRING (GETA RECOMHMEND)))

(JUMP GP-8 (GETA FREQUEHNCY)
(ADDR STRING (GETF ADJ (GETA FREQUEINCY))))

(JUHP GP~8 (GETA PROXCOKD) -
(ADDR STRING 'CAUSED 'BY (GETA PROXCOND))))

(GL-1 _
(JUHP GP-3 (GETA LABRES)
(ADDR STRING 'BE (GETA LABRES)))
(JUMP GP-8 (GETA RECOMHEND)
(ADDR STRING 'BE (GETA RECOHMMEND)))
(JUMP GP-5
(ADDR STRING 'BE))
(JUMP GP-5 (AND (GETA SYHMPTOM)(NULL (GETR PLURAL)))
(ADDR STRING 'OCCURS))
(JUHP GP=-5 (GETA SYMPTON)
(ADDR STRING 'OCCUR)))

(GpP=-1
(JUHP GP-14 (SETR STRING (GETA PROXCAUSE)) '
(SETR PLURAL (£Q (LAST (EXPLODE (GETA PROXCAUSE))) '3)))

(JUMP GL-2 (SETR STRING (GETA SYMPTOI1))

(SETR PLURAL (EQ (LAST (EXPLODE (GETA SYMPTOM))) 'S})))

(Gp-14
(JuHpP ¢P-2 (GETA PROXCOND)
(ADDR STRING 'ACCOMPANIED 'BY (GETA PROXCOND)))
(JUHP GP-2 T))

(GpP-2
(JUiP GP-8 (EQ (GETA MODAL) 'HMHAY)
(ADDR STRING ‘*MAY 'CAUSE (GETA SYMPTOM)))
(JUHP GP-3 (ADDR STRING (GETA MODAL)))
(JUHP GP=3 T))
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(Gp-3
(JUiP GP-8 (EQ (GETR PLURAL) T)
(ADDR STRING 'CAUSE) (GETA SYMPTOM))
(JUMP GP-8 (ADDR STRING 'CAUSES (GETA SYMPTOH))))

(ép-5
(JUHP GP~8 (GETA FREQUENCY)
(ADDR STRING (GETF ADV (GETA FREQUENCY))))
(JUMP GP-8 T))

(GP-8 :

(JUMP GDIS-1 (GETA AGE)
(ADDR STRING (GETA TEMPREL)(GETA AGE)))

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

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

(JUMP GDIS-1 T))

(GDIS-% o
(CALL GDIS-2 (GETA TYPEDIS) (GETA TYPEDIS) REG
(ADDR STRING 'IN REG) (TO STRING-POP))
(TO (STRING-POP) T)) -

(GpIs-2
(70 (GDIS-3) (EQ (GETA DISTYPE) 'PLAIN)
(ADDR REG (GETA DISEASE)))
(70 (GDIS-3) T (ADDK REG (GETA DISTYPE) (GETA DISEASE))))
(Gb1s-3 (POP REG T))

(STRING-POP
(POP STRING T))

(G-1
14
\

g g

oP
0P ANSWER-STRING T))
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APPENDIX E

LEXICOH

(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,TREATHMENT) (NUM,SING) (PLUR,ANALGESICS)))
(ANTIBODIES ((CTGY,IDIOMBEG)))
(ANTIBODIES/ AGAINST/ FACTOR/ VIII ((CTGY,SYMPTOM) (NUM,PLUR))
((CTGY, PROXCOND)))
AN ICOACULAHLS ((CTGY, TREATMENT) (NUM,PLUR)))
AHTIGE ((cTGY, IDIOith)))
ARE ((CTGY,V) (ROOT,BE) (TENSE,PRES) (TRAHNS,T) (INTRANS,T)))
ARM ((CTGY,IDIOMEND)))
(ASPIRIN ((CTGY, TREATHENT) (NUM,SING)))
(AT ((CTGY,TEMPREL)))
(ATTITUDE ((CTGY,IDIOHBEG)))
(ATTITUDE/ OF/ INCREASED/ RISK-TAKING ((CTGY SYHPTOM) (NUM,SING)
(PLUR,ATTITUDES/ OF/ INCREASED/ RISK lhu)))
UTOIMMUNE ((CTGY,IDIOMBEG)))
UTOIMHMUNE/ DISEASE ((CTGY,PROXCAUSE)))
((CTGY,IDIOHEND)))
E ((CTG! v) (ROOT,BE))
((CTGY,AUX) (ROOT,BE) (TENSE,PRES) (TRANS,T)))
(BEER ((cTGY,V) (ROOT,BE) (TENSE,PAST) (PPRT,T))
((CTGY,AUX) (ROOT,BE) (TENSE,PAST)(PPRT,T)))
Eb ((CTGY,V) (ROOT,BLEED) (TENSE,PRES) (TRANS,T)))
EDING ((CTGY,IDIOMBEG))
((CTGY,IDIOHMMID))
((CTGY,IDIOHEND)))
I4G/ FROM/ MOUTH ((CTGY,SYHMPTOH): (HUM,SING)))
ING/ FROM/ HMUCOQUS/ MEMBRANES ((CTGY,SYMPTOM) (KUM,SING)))
ING/ FROM/ FRENU#/ OF/ UPPER/ LIPS ((CTGY,SYHPTOM) (NUM,SING)))
DING/ FROM/ SKIN ((CTGY,SYHPTOM)))
EEDING/ FROM/ THE/ KIDHEY ((CTGY,SYMPTOM) (MNUM,SING)))
EEDING/ TENDENCY ((CTGY,PROXCOHND) (HUM,SING)))
EEDING/ TIME ((CTGY, LABTﬁoT) (UM, SIHNG)))
00D ((CTGY,IDIOu“uD)) ((CTGY,IDIOMMID)))
JRUISING ((CTGY,SYHUPTOM)))
((CTGY, TEHPREL)))
CULI ((CTGY,PROXZCAUSE)))
((CTGY,HMODAL) (TEHNSE,FUTURE) (ROOT,MAY))
((cTGY,V) (TENSE,PRESENT) (ROOT,CAN)))
(CAUSE ((cTGY,V) (ROOT,CAUSE)))

H#—'}

(
(
(
(
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(CHILDREN ((CTGY,AGE) (NUM,PLUR)))

(CHRISTHMAS ((CTGY,IDIOMBEG)))

(CHRISTHMAS/ DISEASE ((CTGY,DISEASE)))

(CIRCUMCISION ((CTGY,IDIOMEHND)))

(CLOTTIHG ((CTGY,IDIOMBEG)) ((CTGY,IDIONHID)))

(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) (MNUM,SING)))

(coMioN ((CTGY,FREQUEHNCY) (ADJ,COMMON) (ADV,FREQUENTLY)))

(COMPRESSION ((CTGY,IDIOMMID)))

(cowprtTion ((CTGY,SYHPTOM) (HUH,SING) (ROOT,SYMPTOM)))

(COMDITIONS ((CTGY,SYMPTOM) (NUM,PLUR) (ROOT,SYMPTOM)))

(CONSERVATIVE ((CTGY,IDIOHMBEG)))

(CONSERVATIVE/ THERAPY/ OF/ HEMARTHROSIS ((CTGY,TREATMENT) (NUM,SING)))

(CoNsuMPTION ((CTGY,IDIOMMID)))

(CONTRAINDICATED ((CTGY,RECOMMEND)))

(couLp ((CTGY,MODAL) (TEHSE,PRES) (RCOT,MAY)))

(CoUNT ((CTGY,IDIOMEND}))

(CRIPPLING ((CTGY,IDIOMBEG)))

(CRIPPLING/ OF/ JOINTS ((CTGY,SYMPTOM)))

(CRZOPRECIPITATE ((CTGY,IDIOMBEG)))

(CRYOPRECIPITATE/ INFUSION ((CTGY,TREATHMENT) (NUM,SING))) .

{CUTANEOUS ((CTGY,IDIOMBEG))) '

(CUTANEOUS/ ECCHIMOSES ((CTGY,SYMPTOM) (XUM,PLUR)))

(cyYcLic ((CTGY,FREQUENCY) (ADJ,CYCLIC) (ADV,CYCLICAL)))

{pAYS ((CTGY,IDIOMEND)))

(DECREASE ((CTGY,IDIOHBEG)))

(DECREASE/ OF/ THE/ SEVERITY/ OF/ JOINT/ LESIOHS ((CTGY,SYHPTOH)))

(DECREASE/ OF/ THE/ INCIDENCE/ OF/ JOINT/ LESIOHNS ((CTGY,SYMPTON)))

(DELAYED ((CTGY,RECOQNMEND)))

(DEVELOP?P ((CTGY,V)))

(pId ((creY,v) (ROOT,DO) (TENSE,PAST)))

(DISEASE ((CTGY,IDIOMEXD)))

(DISSECTIHG ((CTGY,IDIOHMID)))

(po ((ctgyY,v) (ROOT,DO) (TENSE,PRES)))

(DOES ((CTGY,V) (ROOT,DO) (TENSE,PRES)))

(puRrInce ({(CTGY,IDIOMMID)))

(ECCHIMOSES ((CTGY,IDIOMEHND)))

(EFFECT ((CTGY,PROXCAUSE) (NUM,SIEG)))

(EFFECTS ((CTGY,PROXCAUSE) (NUM,PLUR))

(EMOTIONAL ((CTGY,IDIOMBEG))
((CTGY,IDIOMMID)))

(EMOTIONAL/ STRESS ({(CTGY,PROXCAUSE) (NUHM,SING)))

(EPISODES ((CTGY,IDIONUBEG)))

(EPISODES/ OF/ HEMARTHROSIS ((CTGY,SYMPTOH) (UUH,PLUR) (ROOT,HEEMARTHROSIS)))

(EPISTAYIS ((CTGY,SYMPTOM) (NUM,SING)))

(FACTOR ((CTGY,IDIOMIID)) ((CTGY,IDIOHBEG)))

(FACTOR/ VIII-RELATED/ ANTIGEN ((CTGY,SYMPTOH)))

(FACTOR-RELATED ({(CTGY,IDIOMMID)))

(FATAL ((CTGY,IDIQNBEG)))

(FATAL/ HEMORRHAGE ((CTGY,SYMPTOM) (NUM,SIHG)))

(FEVER ((CTGY,SYNPTOM) (KUHM,SIHG)))

(FIBRINOLYSIS ((CTGY,LABTEST)))

(FIHNGERS ((CTGY,IDIOHEND)))

)
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T ((CTGY,IDIGCHBEG)))

T/ SYMPTOMS ((CTGY,SYMPTOM) (NUM,PLUR)))

T/ TRANSFUSION ((CTCY PROXCOND) (NUM,SIHG)))

((CTGY, TEMPREL))

((CTGY,IDIOMMID)))

REARM ((CTGY,IDIOMMID)))

¥ ((CTGY, IDIOAHID)))

qauwvcv ((CTGY EQUEHCY)))

QUQUT ((CTGY,FREQUENCY) (ADJ,FREQUENT) (ADV,FREQUENTLY)))
ENTLY ((CTGY,FREQUENCY) (ADJ,FREQUENT) (ADV FREQUENTLY)))
({(CTGY,IDIOMMID)))

RENE ((CTGY,IDIOMBEG)))

A GFEJ?/ OF/ THE/ FINGERS ((CTGY,SYMPTOM)))

GASTROINTESTINAL ((CTGY,IDIOMBEG)))

GASTROINTESTINAL/ BLEEDING ((CTGY,SYMPTOM)))

(GI ((CTGY,IDIOMBEG) (ROOT,GASTROINTESTINAL)))

(GLOMERULONEPHRITIS ((CTGY,PROXCAUSE)))

(EAD ((CTGY,PER) (ROOT,HAVE) (TENSE,PAST) (TRANS,T) (UNTENSED,T))

((ctGgY,Vv) (ROOT, HAVn) (TENSE,PAST) (TRANS, L) )
((CTGY,AU ) (ROOT HAVE) (LuhSE PAST)))
(HAEMARTHROSIS ((cCTGY, IDIOJEJD) (ROOT,HEMARTHROSIS))
((CTGY,PROXCOHD) (NuUH, sch) (ROOT, HEMARTHROSIS))
((CTGY,SYMPTOM) (HUM,SING) (ROOT,HEIARTH ROSIS)))
(EAEMOPHILIA ((CTGY,DISEASE) (ROOT,HEMOPHILIA))
((CTGY,IDIOMBEG)))

(HAEMOPHILIA/ A ((CTGY,DISEASE) (RCOT,HEHOPHILIA)))

(HAEMOPHILIA/ B ((CTGY,DISEASE) (ROOT,CHRISTHAS/ DISEASE)))

(HAEMOPHILIC ((CTGY,DISEASE) (ROOT,HEMOPHILIA)))

(HauDp ((cTGY, LDIOJEND)))
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(EAS ((CTGY, PER) (ROOT,HAVE) (TENSE,PRES) (TRANS,T))
((CTGY,V) (ROOT,HAVE) (TENSE,PRES) (TRANS,T))
((CTGY,AUX) (ROOT,HAVE) (TEHSE,PRES) ))

(EAVE ((cCcTCY,V) (ROOT,HAVE) (TENSE, Phus) (TRANS,T))

({cTGY,AUX) (ROOT,HAVE) (TENSE,PRES)))

(HAZARDOUS ((CTGY,IDIOMEND))
((CTGY,RECOMMEND) ))

EAL ((CTGY,V)))

QLIEC ((CTGY,IDIONEHND)))

MARTHROSES ((CTGY,IDIOHMEND)))

2MARTHROSIS ((CTGY,IDIOMEND))
((CTGY,PROXCOND) (HNUM,SING))
((CTGY,SYMPTOM) (HUM,SIHNG)))

((CTGY,IDIOHMHID))

((CTGY,IDIOMEND))

((

(
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(HEMATOMAS

CTGY,PROXCAUSE) (NUM,PLUR)))
(HEHATURIA (CTGY,SYHPTOM) (HNUM,SING)))
(EBHOPHILIA ((CTGY,DISEASE) (hbu,SING) (FTR, INANIHN))

((cTey,n) (NUH,SING) (FTR,INANIM)))
(HEMOPHILIA/ A ((CTGY,DISEASE) (ROOL,HZLOPHILIA)))
(BEEMOPHILIA/ B ((CTCY,DISEASE) (ROOT,CHRISTHAS/ DISEASE)))
(BEMOPHILIACS ((CTGY,DISEASE) (RooOT, hbuothLIA)))
(HEHORRHAGE ((CTGY, IDTO;EJD)) ((CMG;,IHTOLDuJ))

((CTGY,SYMPTOM) (NUM,SING)))
EiIORARHAGE/ INTO/ FOREARI/ HUSCLE ((CTGY,PROXCAUSE) (HUM,SING)))
EiIORRHAGES ((CTGY, zaiovvnn))
((CTGY, SYMPTOM) (HUM,PLUR)))
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(HEPATITIS ((CTGY,SYiPTOM) (HUM,SIHG)))
(IyMUNIZATION ((CTGY,IDIOHBEG))

((CTGY,IDIOHEND)))

(IMMUNIZATION/ AGAINST/ TETANUS ((CTGY,TREATHMENT) (NUH,SING)

(ROOT,TETAHUD/ IMHUNIZATION)))

(IMPORTANT ((CTGY,RECOHMHEND)))

(In

(IN/ PRESE

({cTC
((cTG
((cTG

(INCIDEHNC
(INCREASED ((CTGY,IDIOHHID)))
(IUFANT
(INFANTS
(INFECTION ((CTGY,IDIOHEHD)))

(IXFR

(INFUSION
(INJECTION ((CTGY,IDIOMEND))

(1y
(INT
(xn

J

T

URIES
NSIVE
EREST

(nrc  ((
(INTRA—ARTICULAR ({CTGY,IDIOCHKBEG))

Y, TEMPREL))

Y,IDICHBEG))

Y,IDIOMNMID)))

CE/ OF ((CTGY,TEMPREL)))
E ({(CTGY,IDIOMMID)))

((CTGY,AGE) (NUM,SING) (PLUR,INFANTS)))
((CTGY AGE) (n01 PLUR)))

EQUENT ((CTGY,FREQUENCY)))

((CTGY,IDIOMEND)))

((CTGY, TREATMENT) (NUM,S3ING)))
((CTGY,IDIOHEND)))
E ((CLGY IDIOMMID)))
((CTGY,V) (ROOT,INTEREST) (TENSE,PRES) (TRAHS,T))
((cTGY,N) (NUM,SING) (FTR,INANIN) (PLUR,INTERESTS)))
CTGY, ID;O;MID))) -

((CTGY,IDIOMMID)))

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

(1Iy

T

RA-AR

(¢(CTGY,IDIOHMMID) (ROOT,INTRA-ARTICULAR)))
TICULAR/ HEHORRHAGE ((CTGY PQOACAUSL »)
))

(IﬂiRAMUSCULAH ((CTGY,IDIOHHID)

\*
(Is
(1s

Ll

RAVEHN
RAVEYN
((cra
((CTG
({CcTg

(gozuT (

((

0UsS ((CTGY,IDIOHBEG)))

0US/ INJECTION ((CTGY,TREATHENT) (HUM,SING)))
Y,IDENT)(ROOT,BE)(TENSE,PRES))

Y,V) (ROOT,BE) (TEHSE,PRES))

Y,AUX) (TEUSL PRES)))

(CLGL,_DIO BPG))

CTGY,IDIOMMID)))

(J0INT/ LESIONS ((CTGY,SYMPTO:i) (NUH,PLUR)))
(JOINTS

(X
(LA

ib

B

HEY

((c

((CTGY,IDIOHMEND)))
((CTGY,IDIOMEND)))
TGY, IDIouB:G)))

(LABORATORY ((CTGY,IDIOHBEG)

(LAB/ RESULT ((CTGY,LABRES)

(

(LAB

(LAB
(LA&I

2

n
41

))
(LABORATORY/ RESULT ((CTGY,LABRE
NUl

LAB/ TEST ((CTGY,LAB”ESL) (

TES

i
Uk
(LABORATORY/ TEST (kCTG[,LAPT N
S

RATO

G (

TS ({CTGY,LABTEST) (KL

RY/ TESTS ((CTGY,LABTE
(CTCY,IDIOHBEG)))

(LARCGE/ DISSECTING/ INTRAMUSCULAR/ HEMATOMAS ((CTGY,SYHPTOH) (HUN
(LESIOHS

o~ N~
L—‘f"t—‘t—'

o ’11 "IJ (2

1
I
1

UKOCYT
E~-THR
E—~THR
s ((

((CTGY,IDIOHEND))
((CTCY,SYHPTOM) (ILUH,PLUR)))
0SIS ((C GY,SYHPTOH) (XUH,SIHG)))
EATENING ((Cm“f,IDLOUBEC)))
EATENING/ HEHMORRHAGE ((CTGY,SYHPTOHM) (HUM,SING)))
CTGY,IDIOQMEED)))

PLUR
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(LCSS ((CTGY,IDIOHBEG)))
(LOSS/ OF/ USE/ OF/ THE/ HAUD ((CTGY,SYMPTOM)))
(LOWER ((CTGY,IDIOMBEG)))
(LOWER/ TRACT/ INFECTION ((CTGY,PROXCAUSE)))
(LUPUS ((CTGY,PROXCAUSE)))
(¥AY ((CTGY,HODAL) (TENSE,FUTURE) (ROOT,HAY))
((crey,v) (TENSE,FUTURE) (ROOT,HAY)))
(MEMBRANES ((CTGY,IDIOHEND)))
(MENMORRHAGIA ((CTGY,SYNMPTON)))
(MIGHT ((CTGY,AUX))
((CTCY }MODAL) (TENSE,PRES) (ROOT,MAY)))
(MILD ((CTGY,DISTYPE)))
(MODERATE ((CTGY,DISTYPE)))
(MOUTH ((CTGY,IDIOHEHND)))
(HUucous ((CTGY,IDIOMMID)))
(MUSCLE ((CTGY,IDIOHMEND)))
(MUST ((CTGY,HMODAL) (TENSE,FUTURE) (ROOT,MUST))
((CTGY,AUX)))
(EECESSARY ((CTGY,RECOMMEND)))
(NEEDED ((CTGY,IDIONMBEG))
((CTGY,RECOMHMEND) (ROOT,NECESSARY)))

(IEEDED/ FOR/ PAIN ((CTGY,RECOMMEND)))

(NEEDED/ FOR/ TWO/ DAYS ((CTGY,RECOQMIEND)))

(KEEDED/ TO/ STOP/ BLEEDIHN ((CTGY,RECOHMEND))) -
(NEOHNATAL ((CTGY,IDIOMBEG)))

(NEQNATAL/ CIRCUMCISION ((CTGY,PROXCAUSE) (NUM,SING)))

(NERVE ((CTGY,IDIOHBEG)))

(NERVE/ COMPRESSION/ IN/ THE/ ARH ((CTGY,PROYCAUSE) (NUHM,SING))

((ctay, SfﬁPxOu) (NUM,SING)))

(¥ORMAL ((CTGY,LABRES))

. ((CTGY,ADJd)))
(50T ((CTGY,IDIONBEG)))
(#0T/ HAZARDOUS ((CTGY,RECOHMEHD) (ROOT,S3AFE)))
(0CCUR ((CTGY,V)))
(0F  ((CTGY,IDIOMMID))
((CTCY,IDIOMEND))
((CTGY,TEMPREL)))

((CTGY,0DAL)))

TGY, TEHPREL)))
TAGu ((CTGY, IDIOIUBEG)))
STAGE/ PROTHROMBIN/ TIME/ TEST ((CTGY,LABTEST) (HUM,SING)))
((CTGY,ADVERB))) .
A1 S ((CiCz IDIOHEHND)))

]
o~y
JJU"\:‘-

prediies}

(s B et
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U ((CTGY,IDICHEND)))
VER ((C,L\..Y,.L;;l' \LL)))
415 {({CTGY,IDIOHEED)))
CHYMATOUS ((CTGY,I
IAL/ THROMDOPLAS TI’/ 7 GY,LABTEbT) (HUH,SING) (ROOT,PTT)))
ETECHIA . G) (PLUR,PETECHIAE)))
HYSIOT!
xU 1,SIi C)))
(PLASHA »
(PLASHA/ INFU STor ((CLGY TREATHEHT) (HUI,SING)))
(PLATELET ((CTG IDIOLDEC)))
(PLATELET/ coarT ((CTGY,LABTEST)))
(POSSIBLE ((CTGY,RECOHINIEND)))
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(PRESEHCE ((CTGY,IDIOMMID)))
(PRESENT ((CTGY,LABRES)))
(PREVENTION ((CTGY IDIONBEG)))
(PREVENTION/ OF/ INTRA-ARTICULAR/ HEMORRHAGES ((CTGY,TREATHENT) (HUM,SING)))
(PROHIBITE ((ClCY,RuCOMHEND)'(ROOL,RULJD/ OUT)))
(PROLONG ((CTGY,V) (ROOT,PROLONG) (TENSE,PRES) (TRANS,T)))
(PROLONGED ((CTGY,LABRES)))
(PROTHROMBIN ((CTGY,IDIOIBEG))
((CTGY,IDIOMMID)))

(PROTHROMBIN/ CONSUMPTION/ TEST ((CTGY,LABTEST) (NUM,SING)))
(PTT ((CTGY,LABTEST) (HUH,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/ HEMARTHROSIS ((CTGY,PROXCAUSE)))
(REPEATED/ TRANSFUSIOH ((CTGY,;R&QT’“IT) (NUM,SING)))
(RESULT ((CTGY,LABRES) (NUM,SIHG) (ROOT,LAB/ RESULT))

((CTGY,IDIOHEND)))
(RESULTS ((CTGY,SYMPTOI)))
(RISK~TAKING ((CTGY,IDIOHEND)))
(RULED ((CTGY,IDIONBEG)))
(RULED/ OUT ((CTGY,RECOMNMIIEND)))
(SAFE ((CTGY,RECOMHEHND)))
(SEVERE ((CTGY,DISTYPE)))
(SEVERITY ((CTGY,IDIOHMID)))
(SHALL ({(CTGY,MODAL)(TENSE,FUTURE))((CTGY,AUX)))
(SHOULD ((CTGY,AUZX))

((CTGY,NMODAL) (TENSE,PRES) (ROOT,SHALL)))

(sxry ((cTeY, IDLOhEPD)))
(sLOoW  ((CTGY,FREQUENCY)))
{SPOUTANEOQUS ((CLGL,ADJ))

((cT IDIOHBEG)))

(SPONTANEOQUS/ BLEEDIEG ((CcTGY,SYHPTO) (NUH,SIHG)))
(SPONTANEOUS/ BLEEDING/ IN/ PARENCHYIIATOUS/ ORGANS ((CTGY,SYHPTOH)))
(SPONTANEOUS/ HEMARTHROSES ((CTGY,SYHPTOH)))
(START ((CTGY,V))

((cTaY, IDlOiJEG)))
RT/ OF/ INTENSIVE/ PHYSIOTHERAPY ((CTGY,PROXCOND) (HUM,SING)))
P ((CTGY,IDIOHBEG)))
RESS ((CTGL,_DLOAEYJ)))
(SU“ ({CTCY,DISTYPE)))

(SUBCUTANEQUS ((CTGY,IDICHBEG)))

(SUBCUTANEQUS/ HEMATOHAS ((CTGY,SYiHPTOH) (HUM,SING)))
(SURBHENOPHILIA ((CTGY,DISEASE)))

(SYupToHM  ((CTGY,SYHPTOM) (NUM,SIHG)))

(SYiiPTOHS ((CTGY,SYHPTOM) (YUH,P UR))

((CTGY,IDIﬂzzrD)))

(TENDENCY ((CTGCY,IDIOHEND)))
(TEST ((CTCY,IDIOHEED))

((CTGY,LABTEST) (1UH,S8ING) (ROOT,LAB/ TEST)))
(TESTS ((CTGY,IDICQHEND))

‘ ((CTGY,LABTEST)))

((CTGY,IDIOuBEG))
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((CTGY,IDIOQMNEND)
(TETANUS/ IHHUNIZATION ((
(THE ((CTGY,IDIOHMID)))

))
CTGY, TREATHENT) (HUH,SIHG)))

(THEIR ((CLGY ADJ) (TYPE,P0SS)))
(THERAPY ((CTGY,IDIOHHID))

((CTGY,IDIOHEED)))

(THROMBIN ((chY IDICHBEG)))
(THRCMBIN/ TIME ((CTGY,LABTEST) (HUH,SING)))
(TIME ({CTGY,LABRES) (NUM,SIHC))

((CTGY,IDIOMMID))
((crey, IDLOHHND)))
(T0 ((CTGY, TEHMPREL))
((CTPY IDIOHMMID)))
(TRACT ((Cme IDIOMHID)))
(TRANSFUSION ((CTGY IDIOHBEG))
((cTay, IDIOIEuD))
((CcTGY,PROXCOND) (NUH, SIJG)))
AUQFUSIOI/ THLPAPY ((CTG PROXCAUSE) (HUI,SING)))
((CTCY,IDIQHEND))
((CTGY,PROXCAUSE)))
THMEN ((CTGY,TREATHENT) (HUM,SING)))
THENTS ((CTGY,TREATHENT) (LUu PLUR)))
IAL ((CTGY,IDIO‘“EG)))
VIAL/ INJURIES ((CTGY,PROXCAUSE) (NUM,PLUR)))
VIAL/ TRAUMA ((CTGY,PROXCAUSE) (HUH,SING)))
((CLGY,IDIOMHID)))
ER ((CTGY,TEMPREL)))
n ((CTGY TW*LHEL)))
ER ((CTGY IDIOMMID)))
((CTGY,IDIOHHID)))
ED ((CTGY,V)))
ALLY ((CTGY,ADVERB)))
RIABLE ((CTCY LABRES)))
HIPUNCTURE ((CTGY,TREA HEHT) (HNUiH,SING)))
(JITI ((CTCY,IDIOMEND)))
(VITII-RELATED ((CTGY,IDIOMMID)))
(vor ((CTCY,IDIONB “”))) :
(vouvs HILLCBRAHD/'S/ DISEASE ((CTGY,DISEASE)))
(VvudD ((CTGY,DISEASE) (ROOT,VON/ WILLEBRAND/'S/ DISEASE)))
(YANT ((CTGY,V) (?OOL WANT) (TEHSE,PRES) (TRANS,T)
(S5~T AIS T))
((crey,n) (AU ,sxfc) (FTR,
(LUAS ((CLG¢,ID~U1)(hOOl BE) (Tzusz,
(INTRANS,T))
((CTGY,AUX)))
(YERE ((CTGY,IDEHT) (ROOT,BE) (TENSE,PAST) (PPRT,T) (TRANS,T)
(IHTRANS,T))
((CTGY,AUX )))
VHAT ((CTGY,WE-Q)))
(¥HICcE ((CTGY,WH-Q)))
(¥HOLE ((CTGY,IDIOHHID)) ((CTGY,IDIOHBEG)))
(YIOLE/ BLOOD/ CLOLFITG/ TIME ((CTGY,LABTEST) (Luii,SIHG)
(ROOT,CLOTTING/ TINE/ OF/ WHOLE/ BLOOD)))
(WILL ((CTGY,HMODAL)(TENSE,FUTURE))
((CTGY,AUX)))
(WILLEBRAND/'S ((CTGY,IDIOHIIID)))

~~ o~
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RACT) (PLUR,WANTS)))
) (PPRT,T) (TRAHS,T)



TH ((CTGY, TEMPREL)))

HOUT ((CTC , TEMPREL)))
ULD  ((cCTegy, JOD‘L) (TENSE,
D ((CwGY,IDIO”“’G)))
HD/ HEALIHG ((CTGY,SYMPT

~ad>-

PRES) (ROOT,WILL)))

0H) (KUM,SIHG)))
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APPENDIX F
DATA IHPUT TO SYSTEHM
AIND

QUESTIONS ASKED

(W)
=3
3
=

Petechiae is rare in hemophilia. )
Prothrombin consumption test is normal in mild hemophilia.
Clotting time of wvhole blood may be normal in mild hemophilia.
One-stage prothrombin time test is usually normal in hemophilia.
Thrombin time is usually normal in hemophi]ia.

Bleeding time is usually normal in hemophilia.
Fatal hemorrha may occur after neOMata¢ circuncision in severe

hemophilia,

Coagulation time is prolonged only in severe henophilia.
Coagulation time is normal in moderate hemophilia.

Coagulation time is normal in mild hemophilia.

Prothrombin consumption test is abnormal in severe hemophilia.
Prothrombin consunmption test is variable in moderate hemophilia.
PTT is prolonged in severe heJog"_llu.

PTT is prolonged in mode rdte hewophil

PTT is variable in mild hemophilisa.

PTT is normal in sub hemophilia.

Bleeding tendency in infants causes cutanesous ecchinmoses

after trivial trauma in - -severe henophilia.

Subcutanesous hematomas develop in infants after trivial trauna
in severe henophilia.

Bleeding from mouth in children is frequent in hemophilia.
Bleeding fror frenun of upper lips is frequent in children in
cmopnllla.

ntaneous bleeding may be cyelic in hemophilia.

'd healing is often slow in hemophilia.

2] "3‘ tl

(DC)’U
s

Pocad
Wld i

lematomas may ceause fever in hemophilia.

First symptoms develop rarely in adolescents.

Hematonmas may cause leukocytosis in hemophilia.

Transfusion therapy may cause hepatitis in hemophilia.
Antibodies against facteor VIII may develop upon transfusion in
hemcphilia.
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LAttitude of increased risk-taking nay develop in hemophilia.
Spontaneous bleeding may start in emotional stress in hewmophilia.
Episodes of hemarthrosis are frequent in presence of antibodies
against factor VIII.

Trivial injuries may- cause life-threatenin
henophilia.

Epistaxis is common in hemophilia.
Hematuria is common in hemophilisa,

Large dissecting intranuscular hematomas are conmon in
henmophilia.,

Anticoagulants are ruled out in hemophilia.

Intravenous injection is safe in hemophilia.

Venipuncture is safe in hemophilia.

Imnunization against tetanus is important in hemophilia.
Tetanus immunization is possible without transfusion in mild
hemophilis.

Conservative therzpy of hemarthrosis is necessary in hemophilia
in presence of antibodies against factor VIII.

Plasma infusion is needed for two days after start of intensive
physiotherapy in hemophilia.

Cryoprecipitate is needed for two days after start of

intensive physiotherapy in hemophilia.

Prevention of intra-articular hemorrhages can cause decrease

of the severity of joint lesions in hemophiliacs.

Prevention of intra~articular hemorrhages can cause “decrease

of the incidence of joint lesions in hemophiliacs.
Trauma wmay cause hematuria in hemophilia.

PTT is abnormal in mild hemophilia. %%

Prothrombin consumption test is abnormal in mmoderate
hemophilia, ##

Coagulation time is abnormal in severe hemophilia.
PTT is abnornal in severe hemophilia., ##

PTT is abnormal in moderate hemophilia, #%

Platelet count is nornal in hemophilia.

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

Coagulation factor-related antigen may be reduced in
hemophilia.

Coagulation factor-related antigen may be abnormal in
hemophilia, w=

Fibrinolysis is normal in hemophilia.

PTT is prolonged in hemophilia.
PTT is abnormal in hemophilia. #
Hemarthrosis is conmon in hemophilia.

Hemarthroses are freguent 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.
Prothroubin consumption test is normal in Von Willebrand's
disease.

PTT may be normal in Von Willebrand's discase.

PTT may be prolonged in Von Willebrand's disease.
Coagulation factor-related antigen is reduced in Von
Willebrand's disease., _

Fibrinolysis is normal in Von Willebrand's disecase.

n
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hemorrhage
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68. Bleeding time is normal in Von UWillebrand's disease.
69. Epistaxis is conmon in Von Willebrand's disease.
70. Hemarthrosis is rare in Von VWillebrand's discase
71. Menorrhagia is common in Von Willebrand's dissas
T2. Bruising 1is connmon in Von Villebrand's dissase.

73. PTT is abnormal in Von ¥Willebrand's disease. #%
74, Conagulation factor-related antigen is abnormal in

Von Willebrand's disease., #%

.
Fal
e

#*% Statement was not input by user, but was constructed
by a deduction rule.
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QUESTIOHS ASKED

iIs petechiae rare in hemophilia?
--Petechiae is rare in hemophilis.

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

“hat condition is rare in hemophilia?
~-Petechiae is rare in henophilia.

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

Which synptom is rare in hemophili
~~Petechise is rare in hemophilia.

Which symptoms are rare in henmophilia?
~-Petechiae is rare in hemophilia.

Which condtions are rare in hemophilia?
~~Petechiae is rare in hemophilia.

Yhat conditions are rare in hemophilia?
~~Petechiae is rare in hemophili

~
(S

S r

l" 'C
9 cr
[aed f/J

t sympton rzre in henmophilia?
Petechiae re in hemophilia.
Does petechiae occur

i i
~~Petechiae is rare in heno

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

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

t lab test is normal in mild hemophilia?
rothrombin consumption test is normal in mild hemophili
lotting time of whole blood may be normal in nil o

Wh

(3 "U m

Is clotting time of whole in mild hbqoghllla
1
e

~-Clotting time of whol

Hay clotting time of whole bloocd be normal in mild

3

hemophilia?

--Clotting time of whole blood may be normal in mild henophilia.

;
blood may be normal in mild hemophilia.
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Is one-stage prothrombin time test usually norzal in
hemophilia?
sta

rge prothrombin time test is norrel in hemophilia.

Is thrombin time usually noriial in hemophilia?
-~Thrombin time is nornsl in hemophilia.

.

nenopnilia?

Which lab tests are normal it

H)
2

--Prothronbin consumption best is normal in mild hemophilia.

--Clotting time of whole blood may be normal in mild
henophilia.

--0One~stage prothrombin tiwme test is normal in hemophilia.

~=Thromnbin time is normral in hemophilia.

~=-Bleeding time is normal in hemophilia.

--Coagulation time is normal in mnoderate hemophilia.

--Coagulation time is normal in mild hemophilia.

-~PTT is normal ia sub hemophilis.

-~Platelet count is normal in hemophilia.

¢

@

~-~Prothrombin consumption test is norwmal in henmophilia.
~--Coagulation factor-related antigen may be normal in
hernophilia.
-~Fibrinolysis is normal in hemophilia.
Is bleeding time usuelly nornral in hemophilia?
Bleeding time is normnal in hewmophilia. N
What lab test is normal in hemophilia?
-=-Prothronmnbin consumption test is normal in mild hermophilia
~-~Clotting time of whole Dblood may be norwmal in mild hemop
-~-0One~stage prothrombin time test is usually normal in hesm
~~Thrombin time 1is usuzlly normal in hemopiiilia.
--Bleeding tipe is normal in hemophilla.
-=Coagulation time i3 normal in moderate hewmophilia.
-=Co0zagulation tine is normal in mild hemophilia.

~~PTT is normal in sub hemophilia.

~-~Platelet count is normal in hemophilia.

~-~Prothrombin consunption test is normal in hemophilis.

--Coagulation factor-related antigen nay be normeal in
hemophilisa.

~~Fibrinolysis i3 normal in hemophilisa.

Hay faztal hemorrhage occur after neonatal circunmncision

in severe hemophilia?

-~Fatal henmorrhage may occur after neonatal circumcision
in severe hemophilia.

Can fatal henor after neonatal circumcision

in severe hemopnil

--Fatal hemorrhage may occcur after neonatal circunmcision
in severe hemnophilisa.

Is coagulation time prolonged only 1n severe hemophilia?

~-Coagulation time is prolonged oniy in severe hemophilia.

Is coagulation time normal in noderate hemophilia?

~--Coagulation tinme iz normal in noderate henophilia.
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Is coagulation tiwme normzl in mild hemophilia?
--Coagulation time is normal in mild hemophilia.

Is prothrowmbin consumption test abnormal in severe
hemophilia?

-=-Prothromubin consunpti
hemophilia,

n test is abnormal in severe

@]

Is prothrombin consumpition test variable in moderate

herrophilia?

-~Prothronbin consuumption test is variable in moderate
hemophilia.

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

Is PTT prolonged in moderate hemophilia?
--PTT is prolonged in moderate henophilisa.

Is PTT variable in mild hemophilia?
~~-PTT is variable in mild hewmophilia.

Is PTT normal in sudb hemophili

a?
~~PTT is normal in sub henophilia

lia?

[ =0

WYhat lab test is normal in sub hemoph
-=-PTT is normal in sub hemophilia.

4]
[e)
[

Does bleeding tendency in infant use cutancous

ecchimoses after trivial trauma in severe hepophilia?

~-Bleeding tendency in infants causes cutansous ecchinoses
after trivial trauma in severe henocphilisa.

What symnptoms of hemophilia occur in infants?
~=-Bleeding tendency in infants causes cutaneous ecchimoses
after trivial trauma in severe hemophilia.

~~Subcutaneous henatomas develop in i‘faius affter trivial

traumra in severe henmophilia,

LY

Do subcutansous hematomas develop in infants after trivial
trauma 1in severe hemophilia?
~-Subcutaneous hematomas develop in infants after trivial

trauma in severe henophilisa.

What symptoms of severe hemophilia occur din infants?

-~Bleeding tendency in infants causes culaneous ecchinoses
after trivial treauma in severe hewmophilia.

--~Subcutaneous hematowas dev _op in ianfants after trivial
trauma in severe heunophili

-

->

ft.

Is bleeding from mouth in chil
-~-Bleeding from nouth in child

dren freguent in hemophiilia?
ren is frequent in hemophilia

Yhat symptoms of hewmophiiia oceur in children?
~-Bleegding from mouth in children is freguent in hewophilia.
~=-Bleeding from frenum of upper lips is fregquent in children
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in hemophilia

What symptoms are frequent in henpophilia?
~~Bleeding from mouth in children is freqguent in hemophilia.
--Bleeding frowm frenum of upper lips is frequent in children

in hemophilisa.

Is bleeding from frenun of upper lips frequent in children

in henmophilia?

--Bleeding from frenum of upper lips is freguent in children
in henophilia.

What SjmpthS of henophilia are frequent in children?

~-~Bleeding from mouth in children is freguent in heaophllla.

~-~Bleeding from frenux of upper lips is frequent in children
in hemophilia.

Is spontaneous bleeding cyeclic in hemophiliaz?
--3Spontaneous bleeding may be cyeclic in hemophilia.

What sympton is cyclic in hemophilia?
-~Spontaneous bleeding may be cyclic in hemophilia.

Is wound healing often slow in henophilia?
--Wound healing is slow in hemophilia -

MHay hematomas cause fever in hewmophilia?
--Hematomas may cause fever in hemophilia.

Can henmnatomas cause feve
~-~-lematonas may cause

What is tﬂb cause of fever in henmophilia?
~~-Henmatomas may cause fever in hénrophilia.

What cause

s fever in hewophilia?
-~-Henatomas nay c¢

ause fever in henophilia.

WYhat is the ef h h
~=-Henatonas may cause fever in henop
~-Henatomas ma 1

toms develop rarely in adolescents?
oms develop rarely in adolescents.

May hematomas cause leukocytosis in hemophilia?
~--Hematomas may cause leukocytosis in hewmophilia.

Czn henatomas cazuse leukocytosis in hewmophilis?
~-Hematonas may cause leukocytosis in hewophilia.

Yhat is the czuse of leukoeytosis in hemophilia?
~-~Henatoimas may cause leukocytosis in henophilia.
What ceuses leukoceytosis in hemophilia?

--~Hematoiias may cause leukocytosis in hemophilia.
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WYhat are the symptoms of hematomas in hemophilia?
--llematonas may cause fever in hemophilis.
~-~Hematomas may cause leukocytosis in hemophilisa

n hemophilia?

tlay transfusion therapy cause p titis i
patitis in hemophilisa.

-~Transfusion therapy may cause

(DW

Hay antibodies against factor VIII develop upon transfusion

in hemophilia?

--Antibodies against factor VIII may develop upon
transfusion in hemophilia.

May attitude of increased risk-taking develop in hemophilia?

~-=Attitude of increased risk-taking may develop in

enophilia.

May spontaneous bleeding start in emotional stress in

hemophilia?

~~Spontaneous bleeding may start in emotional stress in
hemophilia.

Are episodes of henarthrosis frequent in presence of

antibodies against factor VIII?

-Episodes of hemarthrosis are frequent in presence of
antibodies against factor VIII. N

;e 1if

[
[

Hay trivial injuries cau ~threatening hewmorrihage in
enophilia?

-=-Trivial injuries may cause life-threatening hemocrrhage in
i

Is epistaxis common in hemophilia?

-~-Epistaxis is conmon in hemophilia.

YVhat sywmptoms are common in hemophilia?

~--Epistaxis is compmon in hemophilis.

~--Hematuria is common in hemophilia,

--Large dissecting intramuscular hematomas are common in
hemophilisa.

~=~Hemarthrosis is connon in hemophilia.

is henaturia comnmon ia hemophilia
~Henmaturia is common in he&oph+11a.

LAre large dissecting intramuscular hematomas conmon 1in

hemophilia?

~-Large dissecting intrawmuscular hematomas are cozmnon in
henophilia

Are anticoagulants ruled out in hewmophilia?

--inticozgulants are ruled out in hemophilia.

hre anticoagulants prohibited in hemophilia?

~--Anticoagulants are ruled out in hemophilia.

What treatments are prohibited in heumephilia?
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~-Anticoagulants are ruled out in hemophilia,

Is intravenous injection safe in hemophilia?
~-Intravenous injectio safe in hemophilia.

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

mophilia.

Is venipuncture safe in hemophilia?
-=-Venipuncture is safe in hemophilia.

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

~Innunization against tetanus is important in hemophil

WVhat treatment is

s nt in hemophilia?
~-Innmunization aga a

nus is important in hemophil

Is tetanus immunization possible without transfusion in
hemopnilia?
Tetanus immunizat
mild hemophilia,
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What treatnent is possible wit nout treansfusion in mild

hemophilia?

~-Tetanus immunization i
mild hemophilisa.

without btransfusion
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Is coaservative therapy of hemnarthrosis necessary in
hemophilia°

-~Conservative therapy of hemarthrosis is necessary in
hemophilia in presence of antibodies against factor V

What treatment is necessary in hemophilia?

~-Conservative therapy of hemarthrosis is necessary in
hemophilia in presence of antibodies against factor V

Is plasma infusion needed for two days after start of

intensive physiotherapy in hemophilia?

~-Plasma infusion is needed for two days after start of
intensive physiotherapy in hemophilia.

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 hemophilisa,.

~~Cryoprecipitate infusion is needed for two days after
start of intensive physiotherapy in hemopnilia.

Is cryoprecipitate infusion needed for two days after

start of inteunsive physiotherany in hermophilis?

--Cryoprecipitate infusion is needed for two dzys after

Is imnunization against tetanus important in hemophilia?

2
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ia.
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start of intensive physiotherepy in henophilisa.

What lab test is abnormal in hemophilia?

~-~-Prothronbin consumption test is abnormal in severe
hemophilia. :

--PTT is abnornal in nmild hemophilia.

~-Prothronbin consunption test is abnornal in moderate
hemophilia.

~-~Coagulation tinme is abnormnal in severe hemophilia.

--PTT is abnormal in severe henmnophilia.

-=-PTT is abnornmzl in moderate hemophilia.

~~-Coagulation factor-related antigen may be abnormal in
hemophilia.

--PTT is abnormal in hemophilia.

What lab test is abnormal in mild hemophilia?
~=~PTT is abnormal in nild henophilia.

Yhat lab tests are abnormal in moderate hemcphilia?
~~Prothronbin consumption test is abnormal in noderate
henophilia.
~--PTT is abnormal in mocderate hemophilia.
at lab tests are abnormal in severe hemophilia?
-=-Prothrombin consumpiion test is abnormal in severe
henmnophilia.
~--Coagulation time is abnormal in severe hemophilia.
~--PTT is abnormal in severe henophilia.

What synmptoms occur in s
~-Fatal hemorrhage may o
in severe hemophnilia
-Bleeding tendency in inf
a

ants causes cutanesous ecchinoses
after trivial trauma in severse henophilis.
--Subcutaneous hematcnmas develop in infants after trivial
trauma in severe hemophilisz. ‘

Yhat symptoms occur in henmophilia?

--Petechiae is rare in hepmophilia,

--Fatal henorrhage nay occur after neonatal circunrcision
in severe nemophllia.

-~-Bleeding tendency in infants causes cutaneous ecchinoses
after trivial trauna in severe hemophiliea

-~Subcutaneous hematonas develop in infants after trivial

trauma in severe henophilia.

Bleeding from mouth in children is

--Bleeding from frenum of upper lips
in henophilia.

+
C“

o]

reguent in hemophilia,
]

£
is frequent in children

s

~~Spontaneous bleeding may be cyclic in hemophilia.

-=iound healinzg is slow in hemophilia.

~~Henatomas may cause fever in hemophilia.

~-Henatoras nmay cause leukocytosis in hemophilia.

~-~Transfusion therapy may ceause hepatitis in hemophilia.

-~Antibodies against factor VIII wmay develop upon
transfusion in hemophilia.

-=-Attitude of increased risk-taking nay develop in
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hemophilia.

~=-Spontancous bleeding nmay start in iotional stress in
hemophilia.
-=Trivial injuries may cause life~threatening hemorrhage in

henophilia.

~-Epistaxis is conmon in hemophilia.
~~Hematuria is common in hemophilia.
-~Large dissectiang intremuscular hematomas are common in

henophilia.

~-Trauna may cause henmaturia in hemophilia.

--Henarthrosis is common in hemophilia.

-~Hemarthroses are rrecuent in presence of antibodies
against factor VIII in hemophilia.

~-Hemarthroses are caused by transfusion in hemophilia.

are normal in Von Willebrand's disease?
in Von Willebrand's disease.

What lab tests
~--Platelet count is nornal

-~Prothrounbin consunmption test is normal in Veon Willebrand's
disecase.
-=-PTT may be normal in Von VWillebrand's disease.
-=-Fibrinolysis is normal ian Von Willebrand's disease,
--Bleeding time is normal in Von Willebrand's disease.
¥hat lab tests are abnormal in Von Willebrand's discase?
--PT is abnormal in Von Yillebrand's disecase. -

~=Coagulation factor~related antigen is abnormal in Von

Willebrand's disease.

What lab tests are prolonged in Von Willebrand's discase?
-=PTT may be prolonged in Ven Willebrand's disease.
What lab tests are reduced in Von Yillebrand's disease?
-=Coagulation factor-related antigen is reduced in

Von VWillebraznd's discase,.
That symptoms are common in Vor Willebrand's discase?
—“bplou xis is common in Von Yillebrand’'s disease.
-=Henorrhagia 1is common in Von Willebrend's disease.
~-Bruising is conmon in Von Willebrand's dissase.
What sympton is rare in Von ¥illebrand's disease?
--Henarthrosis is common in Von VWillebrand's disease.
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(#,30RHAL) (%,HORMAL) (szB,JL) (#,BE) (#,18)) <=)
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(% LABRES NORMAL TYPEDIS M3) (#,1S) (FRAME LABTEST PROTHROMBIN CONSUH
TI0H TEST) (* LABTEST PROTHROMBIN COHSUMPTION TEST) (#,PROTHROMBII)) <=
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(BUFFER = => HIL <=)
VALID PARSE OR STRUCTURE>

1k

rrv—-tqu )

"END o+ PA

= 3725000000000E4

(TIéE (HS.) = => ,4751000000000E8% <=)




i H b3 =
P Ira Co A
LI VAR (- I AV
i i o i
1 f 7o BN S
1 f A vt
1 t m 04
1 i -~ =
(- @i NIV e
, PO O3 e
oo~ e ler R o
1Oy 2y B .
§ e ) 2] b
o e 1 [ «x§ [ =
«a - 1w o =
: : 1 <o i oG es
[Ta Ve 1oy £ {2
= N —~ 1 H e =
. N A § B e [&]
o W N v P i
O [aVEN eV P
(<] = | R £
[o ¢ N (] LIS
- O~ ~ et ! i
o o @ ~ i t
- - ft | I B
& £t AU t o1
o] b A - N i i
jeal o I e w1 ! i
0 Llan e} i ion g
N Pl ] (o] P
[EM [R5 % R 6 [ ot P o=
E-4 L B S B [ (&) i i
[a ¥ [acr i o I &8 [ i
[ B < P S I o i {
1 2] 1v5] LV B4 i i
N = = = : i
=t ) = O = 4 i 1
I 4 it i H
{ = [ ; i
o] &) i i !
e =t 1 1
B D . ! !
P forg O [} H 1
. ) o [ i i
B W | - i !
(3 w2 Rl ] ' i i
[a) = = (o] 1 i
[« ¥] 1 frq =xn w2 i [
= =% =4 7 >4 i H
e (D) ] i i
2 00w i ;
= =3 g ) i i
e B~ (&) A i
< o = AV -
[ 3ty <4 —~ ! i
] o =3 78] f i
Aouao w3 -3 { 1
O 2] o 4 1 ? ]
== ] o i b
[} < ] P i [an]
ra el Bed b3 oot wd g 1 &R}
i [ e e T 15 R o R i AT LA A TTA AN
1 £7 8 [ o) y : 2 BIMMAME Ve vE Vv Vv
i Bt NI R 1) IS
w1 < L i
. ] b <1 ]
= | a Nt o




<>

=doU=

iH

N (@]
v T~ —~
T ~~
e ~
e v
£z
0 ~~
ﬂ.ﬂ& P
it —
o ’ “
= < .
4] =
[a B d o]
bt - ~~ »-d
£ ot} ~—~ [s W)
AW ~ e
(o H (@] —_ <
ON ey s ~
v [ b
e o -~ ~ £t
o =t ~ N bt
% e P - ,
gl jua jow} jea) ]
3 s x = ~~ e
[mind ~ 4 ~~ [na
- - oS
j£4] FAS B4 2y (2%}
[SV I~ V) i} . ~r
-~ ] 3 ~
o it on =
o b ~ G
XM 12 ~r ~
et pei (%] - v
O r3 L 2] ~
Ly e £ —~ [ =
[~ 3 [ a] ra
P-d L2y 320 ~ [0} = Vol ¥a] (]
[owiiLS M o ~ Pt ~ 2] —~ - ey
jun] e} O B b= [ )
B~ fi) E= & [a¥] )~ o
W MY et L L S ~ st
[on JES ey =3 R T B %0 B NP =]
o, £t - - ~ o~ [}
[Zp IR =3 [72] U o~

= MW n &
fgp g v = :
SR oo - -

<« £

TATUS
BE
5Q (CAR

S

D
IT
PO

«f w1 B 2] =g el ] 78]

0 i~ ex (&) o TR0 B 75 B 7 NG o ibcr A ] L

f23 3200 ~ KT Nt N N e e S s (]

U s 11 (]

] -3 0] | o [T U i i o3

£ ] -3 jod <3 [ I e B e B 3 o

wia 2l b= ) 831 [3 <5 4 B4 B+ D =
B~ b s E-4 ~ D4 ] e e ]

m ~ e v 3 m jun R e
w2

T
7
i

B — 1
o] [ (@]
«f o« e Qg [ P [eh} S
£ B 4 2 M fad ] jon Ty ke
s o= o= ] n I8 RS N /P B V5 B o ] [ 33 1) Py [
v e RN N %) oo BN %8}
3]

TIH

r

™
oot
s

IxY

A
G."‘
™
1)

[

L
HIL
AL
(LA
PLT
L
ALT
Li
L
I

[ o ¥ o IR 04 =



HIL

PRIHNT-IT
VALUE
(L21BDA (L)
(CcoilD
((EQ L *'¥N0) (PRIN3 "ANSHER HOT FOUEDM))
((EQ L '80T) (PRIN3 "ENTRY DOES iIOT PARSEY))
((ATOM L) (PRIN3 <> "SEHTENCE STORED AS THE FOLLOWING HODE™ & L <>)
APPLY® DESCRIBE L))
HTE '3 })

(T (PRIN3
SETG L (Cbn L)
AND (HULL L) (

HIL '?)

T TG
PLIST
YT
o ly
i
.
VALUZ
T A = T Y
(LAMBDA HIL '1)

{LABDA HIL '/7.)



-a52=-

CREATE NEW INFORIIATION WHICE SHOULD BE SAVED?2" <>)

YES? (READ)) (CUTS8YS (HEMOUET CSDUEBS})))

,_
~~ ] U
Y

ANS 'HO))
"PLEASE TYPZ 'YES' OR 'HO'")
(READ)}))) .



d

o

PPENDIX

n

i

w

DUMP OF

Yo
o~
ja] = ™M
73} ~ O
= o N jnd wa ~
il i () i Ll
(&) -1 - o = jaeiiga
e = et - ~ 0 [
(=) [ o sy o
on (1) OB O ~N R
s P “ o D - O WY e O
—~ e = D W~ M QO H
’ . 2 — 1 oo [ Ea %] B
=t 1o <} o NP o ~ e
o =g <t [s P | [xa] <o) N v 03 [l g
o = Pt L anlk S AP ST SN e B e B A B |
sl an] 78] B= = On [ R sl to B B S S
b . vy 3 s oNd (@] el S5 R S el
[ T | R = [co Bl N & AV R s ]
e et [ Ll g IO~ [ T R 5
e <z g = o) [Z 2 SEENGHEE o I v B s B S}
B0 =] § M N D m ot
[ 75 R .o [N+ [Te @ =L t ~
- O s i3 i O N e S K B a3 Ve I
oo -3 fn —~ = On fr, 30w O NGO
g < 61 1~ -
n o = ey o
- o .. perown f Land
. [P B 1] 2= =3
e} =5 pn i ]
[ =S = | [ =
i o o <
B ) & )y O M —
o o < {13 o> 3}
] B} o =g
) <3 =] o Eg}
<0 [:3 o L =
£ e B AR W =
Sl 3 < o3 sy
Fel | e
am 4 %] el
s =01 8 o
U2 I A 3ol B —
e R = farp o o
[ R <@ 0=
Mo by T t~
«q L It e o}
w3 =2 i t I -~
5 jaw} o I e B g A
£ %] )
T~ " 2] )
~~ 3 o~ L] f= 1 (@]
- B o« st [an} Bt -
fas] > oo sl

B

A

L
DECREAS

Py o

" e
wily <X i

1
B
)
< &5
=3 ] [ By e SR
jou)
(w7
jgal

s
PT O~
F

5]

1
i
7
i

FILE LOADED)
111
T
AL (SYH
Dw

(SYMPTOMN L
T
o

.n..\.w wm el ~ jow P ~
jeogn il /3| B~ | = ot

f OO A B
F3 Ny 5] - <

17 P 1 K

L
ELST
L

[} g
<0 O 3
=

[ |

ot - ol el b b 1 ot ot
[N o =, (R | o] ) =] = B 0] -1 =g | o> O O] [
P W3 UY b 1O = i an O ve O O 1 se |4 [~ S @ RECEI o i a3edi b OO e
frg 2 s 3 52 [ B AR v [om W ARV CPRN &b o1 ~— 3 LS SNV o PR 4 P i A

CF/

£/

i

<
\Jdred

o



~-a5l-

146

A

I

et P
._r‘

m

v
S

rny

un

Ln.

3l

AV L

T

CTI=G
1139
0°TS

I

v

B
jv

/

QF/ IHCREA

C

(@]

¥

TO

SIS

SED/

126 BLEEDIHNG

1Y

TI

2T
s

H13
L,EOl\lhlﬁL/

M7

V2 V1))

co

CRYOPRECIPITATE/ INFUSION MS53 PLASHA/ INFUSIOHN KEEDED/ FOR/
W0/ DAYS AFTER START/ OF/ INTENSIVE/ PEYSIOTHERAPY 151 COU
THERAPY/ OF/ HEMARTHROSIS HNECESSARY 14 ¢ POSSIBLE WITHOUT
TETANUS/ IMHUHIZATION IJDQPT AT ML5 VEHIPUNCTURE HU4L INTRA
INJECTION SAFE M43 ANTICOAGULANTS RULED/ OUT ii42 LARGE/ D
/ INTRAWUSCULAR/ HEHATOMAS “u1 HEHATURIA MO EPISTAXIS COx
TRIVIAL/ IHJURIES LIFE-THREATEHING/ HEMORRHAGE H3S HEMARTH
Ii/ PRESEHCE/ OF 137 FREQ BHOTIOHAL/ STRESS u35 ATTITUDRE/
RISK~-TAKING 334 ANTIBODIES/ AGAINST/ FACTOR/ VIII UPON
TRANSFUSION H33 TRANSFUSIOHN/ THERAPY HEPATITIS H32 WSYHP
FIRST/ SYHPTOMS RARELY ADOLESCENTS ¥30 HEMATOIAS FEVER H2
VOUID/ HEALING OFTEN SLOY 1i27 SPONTAHEOUS/ BLEEDING CYCL
/ FRO!/ FRENHUNM/ OF/ UPPER/ LIPS H25 TYPE WHAT BLEEDING/
FROM/ 1HOUTH CEILDREN FREQUEHNT l2l SUBCUTANEOUS/ HE!
TENDENCY IH INFAETS CUTANEOUS/ ECCHIMOSES TRIVIAL/ TRAUMA
122 H21 SUB H20 i11¢ M18 PTT HM17 VARIABLE 16 ABHOL. L H15
1412 COAGULATION/ TIHE PDOTO’G““ 1111 FATAL/ MORRHAGE
/ CIRCUMCISION M10 SEVERE MG BLEEDING/ TIHE ii lH ROMBIN/
ONE~STAGE/ PROTHROHBIN/ TIHE TEST M6 CLOTTIHG/ TINE/ OF/
VHOLE/ BLOOD MAY S PROTHROuBI i/ COHSUMPTIOCH/ TEST NORMAL
PETEEIAE RARE M2 PLAIN HEHOPHILIA H1))
HIL
VARBL
HOVAL
:VAL (V16 V15 V1L Vi3 V12 V11 V10 Vg V8 V7 V6 V5 Vi V3
HIL
110
IIOVAL
(AVE (V16 Vi5 ¥1L v13) &ANT (1107 H105) CQ (1109))
HIL
1109
HOVAL :
(Co~ (}110) PROXCAUSE (V13) FREQUEHCY (RARE) TYPEDIS (ii0
:3VAR (V13 V15 Vi6))
1108
HOVAL
(TYPEDIS~ (#109) DISTYPE (Vi5) DISEASE (V16) :SVAR (V15 V106))
HIL g
11107
HOVAL
(&anT- (11110) SYHPTON (VIA) FREQUENCY (RARE) TYPEDIS (H10
$SVADR (V14 V15 V16))
HIL
11106
HOVAL
TTYPEDIS~- (H107) DISTYPE (V15) DISEASE (V16) :3vaR (Vvis V
Ty

M4 HILD

13

JATOHAS 123 BLEEDING/

HODERATE



~a55_

IICVAL -
GAUT- (¥110) PROXCAUSE (V13) SYMNPTOH (V13) TYPEDIS (#10%)
(SVAR (Vi3 Vid V15 V16))
NIL
104
HOVAL
TYPEDIS- (i{105) DISTYPE (V15) DISHEASE (V16) :SVAR (V15 V16))

VB~ (14110) D

-

ISEASE- (3108 1106 i1104) :VAR (T))
HIL
V15
NOVAL
(AVE~ (14110) DISTYPE~ (3108 4106 :108) :VAR (T))
NIL

<% &
x>
-

e (3w

’,

s
—
=5
4

2
i

e i

i
t—l

($110) SYNPTON- (H107 H105) :VAR (T))

T4

Vo

HOVAL

(AVvE~ (14110) PROXCAUSE- (11109 11105) :VAR 7))
HIL

1103

LOVAL

(AvB (V12 V11 VI0 ¥9) &AET (X100 198) CqQ (iH102))
HIL

(1102
LHOVAL

(CO~ (¥103) SYiiPTOM (V10) FREQUEHCY (COMiCH) TYPEDIS (1101)
$SVAR (V10 V11 V12))

NIL

11101

ITOVAL

(TYPEDIS~ (:102) DISTYPE (V11) DISEASE (Vi2) :SVAR (V11 Vi2))
HIL

5]

(COMNMDL) TYPEDIS (199)

)
]
i
e
133
@]
[

(¥103) PROXCAUSE (V9)
(Ve Vi1 v12))

:5VAR (V11 Viz))

)
i
LI
=3
iy
hw]
by
—~
ot
—
-
~
)
-1
o
t
P
48]
]
-~
L=
-3
Ny
~—




V7 V8))

O
o
=t
e
~ St
~~
[qV] N [avd
- =1
— = e ~~ L
t~~ - —
foa) C ' [«»] ~~ [w]
i} — g ol ==
~ = —~~ fo )
~ =T [ pe) fo
%2 (o)) =] ~ =
~1 a1 e ~ ~
fan) L= ~ [%8]
3 £ ~ - -
a8 48] ~ ~ ~ 78] wf P wgl
= . — ~~ —~ =t =% i3 o=t
[~ -t ] ~ W 0 9] ay %]
~ ~ ~ ~~ (o) 5] or ] ,e
-~ N ~ Bt ¥ o, £
[on] o oo N o —~ ~r ~ et —~ ~—
- o = wtd 2 = [de] —~ <o
= ~— =N =4 ~ [ < =g (o] =
N~ .o e ol [} P ~ =1 ~
3 o o O ~
e ~—~ ~~ - .o ~~ o83 3 e
< < t~ b~ o= - ~ [#9] S )
j e o)) on) . —~ o ) o &
[ai] 2 Pty A <o psd b <3 et 55 ]
o ] ~— @) (o] wmy Ny 2]
bt £ (o)) e <o) W oM & L o U
5] o [e)) cn )8 e A 4 fan!
~~ et e el [ PN e V5]
~~ - (@] ' po2 —~ ~
[e [ = Ll N = W o~ —~ s
] = L] o ] st oy - Ke} =
~ N’ -~ - = — ot ~~ ~ o ~
= i = <1 = ~—
=~ L ~—r N ~—r ] 23 ey i £
V2~ A B ~ [N a9
DN 4 1 1 { <8} ~~ et e
S g e ] [ g o] =t 22 2] Bt
O e /2] [p] 2y (@] =y = w0 [ (%)
0 b <4 o I ] o] fq i~
[ s 23] o] 9 v [Te} <% [ [
e V8] 1] st (o] e o
Ny oo ~~ =] - el 4= b ~~ ~~
(%) i ) |75} ¥ w0 o L (52l
-~ O [on} = vt 2 [)Y
0" = s — —~ ~~ — s priig ey
O e S~ o [¥a] ) [t} P~ ~ ~
- [w] [ew] [ o = ~—~
VO I L = g - X ! H
~ = [72] e o oty st <O N 72} 78]
~— == ~ S~ ~ Nt - i ~ =
] o] ~ e [an) o
[ A [te w1 1 o B -1 1 -3 1 -3 w1 w3 [ By Fa
g by el < D <t [ <% [ «f i w1 (0 <1 0 =g ] < [l R
o ] i BV [QV e — > e [ e | LCo et et | [ £ e | Erolied e I O k= e
[SB NN S v B B84 SN [t 4 — O e — O < o O <1 () g b~ OV D o) (@3 N Vb I oo T O o [wa vy SR
53 e we II MO AR v P U o~ 24 o e SN ot I e 0 v RN e T3 TG s 5T W3ORD N~ SR SHONS ~ T3 PRM RN




-~

v8))
7

c o
(@) —~ "

(
(v
(

Lep] o
b
e Lo

i}

jn
HI
37 A
¥
T
Ew )

SV
P

—~ ~ >t
<3 .o ~~ —~ —~ b
o] B ol - ~
~~ St St N ~~ ———
~ @3 -~ iy ] 1
S9! = o= 4= —~ ~ ~ =
= e L= g Bt =
~ = e ~ 1 fanr =
3 .. . wn a1 (]
o |9} [t @] =4 ~ wh
(] L= —~~ —~~ <t = . — ]
[ £} ) (@] =5 ol oD <
] 78} [#)) (=3} . Vi —~ %) ~
Py — e o v — )
o o) ~ 7] N ~ 9]
2] N ¥ 18] st e}
~~ [ &) on — (w3 o
—~ b by i bt 2 1 [} =
=r =g [ o <l
- ~r =t =t [Te biny £ —~ 1
~ (@) (@) (@) ~ St 0
] i pes pey WO ~~
ok 2 ~ ~ ~ 1 1 o —
@ b ] £ ~ =
o BN o} ] ! I ] 2] ~
<o~ 2 fl r:a B o o) =
[ Jve] -~ 78] s (o] el Lo s T
B o <3 ] 4 &) &) tt %3
O £ £t [} b el ]
S ~ "] [p] i (@] O o~ =]
Qi - I 1 > s ~ - o)
9 &) a %} [a® [a ] = o
~ N ot ~ =)
D e ~ ~~ ~ o~ —~~ ~ ~~ ~ ol
= (el w w0 0 [3a] [¥a —~ b —~~
ISES o ] [« [l o2 () e E N
~— = %] o = s i e i = ™ <o}
~ - ~r — ~r ~ ~ ~— ~ = A
[} (=) ~ ~—r
I 2 3t 2t ~1 =3t w11 w3 3 -2
<O e [a =g P < 3 =g £ £ Ljan] wf ezl i
Rl | e R o e | e | e b | = ] O GG
TN Dt L) - [ cO Q w5 t~ O =g ko vy O =m - N O g B S I R B D e -] [SeRNeS NS I
RO R P A ~ G =B AN . o= TR e T R e T o T S N o 03 OV e B3 VION s~ U




_—a o=~

ol =3

1 .
EDIS~ (i1i68) DISTYPE (V2) DI

e

=3 O Co

1~
™

b
wly

et B
[
bAY

~—~~

- e Y OO
-3
-
e

[anliwid
3

o
i

18 Y

NOVAL

(TYPEDIS~ (185) DISTYPE (V2) DISEA
NIL

183
HOVAL
(4RG- (1i88) LABTEST (V1) LABRES
:SVAR (V1 v2 Vv3))
HIL
182
HOVAL
TYPEDIS~ (ii83) DISTYPE (V2) DISEAS
HIL

. V‘G_L

(ARC- (1186) LABTE3T (V1) LABIES
:SVAR (V1 V2 v3))

I1IL

1180

NOVAL

(TYPEDIS- (1i81) DISTYPE (V2) DISI
NIL

i

3

HOVAL

(AVvE- (189) DISEASE- (1187 HE4 1
HIL

]

>

E::
AN,
[l

(V16))

o

e

o

B

b
P

<3
[y
i
~~
b
co
\
S
o)
=1
%4}
et
o
L
H
~
-
co
\']
"3
=
-
.

- (189) HAX (3) HIu (1) ARG (i85

(REDUCED)

:3var (v2

%

(va2 v3))

:SVAR (V1 v2

3
D

(182)

(v2 v3))

$SVAR (V1



nasg_

VAL (V15))
AV¥E~- (159) LARTEST-~ (1:88 185 MB3 M81) :VAR (T))

O 7
(VAL (V1))
I

GANGRENE/ OF/ THE/ FINGERS )
HOVA
(SYMPTOM~- (MT79) =DICT (((CTGY,SYHPTOMH))))
HIL

179

HOVAL

(PROXCAUSE (HERVE/ COHPRESSION/ I/ THE/ ARH) HMODAL (MAY) SYHPTOH
(GANGRENE/ OF/ THE/ FIHGERS) TYPEDRIS (i1)) .

HIL

LOSS/ OF/ USE/ CF/ THE/ EALHD
NOVAL

(SYHPTOM~ (1178) =DICT (((CTGY,SYHPTOH))))
HIL

M7 6

HOVAL

PR ~"ChU SE RV

HIL

HEMNORRHAGE/ INTO/ FOREARHM/ HMUSCLE

HOVAL

(PROZCAUSE~ (M7T) =DICT ({((CTGY,PROXCAUSE) (IUif,SIHG))))

oy
esid

[

-t

ot b

g

o~
oy oy Ot

b

i




0i1)))}

~ab0-

“f -

v

(SYHPTO!

DUCED)

~~~
~~
. =1 L
fim rnw ~
~~ ~~ S~ P ~~
~~ ~~ ~~ ~— N
1wy —~~ ~~ [T} ~~ 7] (X
~ O [Ta) ~ w0 -~ =3 2 , Py
~ Vi (o} [Te) Y 0N o -4 ~—
0 ~ e (Xo) S~ Yol 0 M
el ~—r a o < ] 3
poy [7p] ~— 7] s -1 [aH] by
Nt = [p} 1 wd m
] b n [ el ~ £~ f=3
op] £ (=] 1 ] 1~ e 29
-~ [a® jeal [ ey ) ja] —~ et
) k2] 24 23 -1 = @) [} &t
o [ 2] [aM i [»¥ (] 4]
(& £t o] o2 £ (4] ~
ez ~ - Bt —~ £ i b -3
— ~~ pacia —~ .| P o <
~~ (@} ] ~ <« =] a
—~~ ~ o 3 e i ~ o [l
= e ey La] O [ - o O
(o] (&) (@] s e (@] i 49 jrcid
p B ] ~— ey e £ ~— -
i =5} St e8] ~ <1
[ : ! | &) [ | %) 78]
|90 ks o [ b ~—r o3 3 ja} il
N~ v [ v e o] o &
-~ b wxl B i w2 t £ Q
ol ] 13 ) [S) m B3] faried «rd 1l
) ] o) Lo o < e () o] [
s ] fei el o] - Mm £
1 (] i [y o] ) (4] -~ —~
[} ~ o Tt o) ~ w1 < > -
o St fz =3 58] g et i}
I3 ~ ~ jaie b ~ i} i
0z ~~ 78] 29 = 78] ~ ~r S
oy [ <X =] =] | foc:d
] -4 48] o~ 78] o -3 31
~ ] 9] o [0p] ~ ] 4 <1 =1
] ) < e -4 ] ] o} ] fon ]
o 1 sy e [ e O <t O o
- ol ] <1 e} e ] o o
w2 —~ 1 8= B~ =) = fatn]
-4 [KeY [} = [7p] ] on 5~ — —~~
) N~ = N =] ) Ioa) <~ T [~
[ st £3 jRa] [a?) ) tef QN o} =
[a5] < ~ = o Ral S8 & O W 4 ¥ ¥
~r L] ~ ~— ~— e ~ ~ 2T ~— -
w t ~
) <4 Wi i 8 = £t £t
(@] oy o o (@] 78] [N [¢9]
[t = o] £ 2] e | ] il
1 0 05 .3 M W Iy = . I W1 1 & w1 B D o
< T e 20 <4 o . o] R N W] wtf M
== R TS A e B | [QNIIEHN | oo Jio RS S ¥ R | [ | =]
a2 ] SSL ~ O Ul = O T i R SO S I ] WD O e 3o
ThOND s T - PN RN VY~ Tn VIO o~ B WuOES s~ 1R e

P &L

v

Vi 4

KC



TE3T

Aoy

(L

[S ]

3y
-
By

1))
>/ OF)

LUI
C

g} a9} =1
M ~ 02
b i 1
G- jam [ag
1%p] oy ay
=1 ~t
~ o ’ NN
~~ ~~ o~ ~~
mn ~~ o bl e ~
O e (& ~— o5 —
w3 No] £t S~ i -~
~ prnd ja¥) 1 ~ ~
o L3 vy} =
s} b~ : oo U2 i
= [¥e 5] [« PN - —
[ = - R [
2} B 03 fz3 -~ vl -~
a9 [ee] i Gt i 4 ~~ =1 —~
e el £ ) - ~~ = [}
£t = ) —~ e~ £ e ~ L3 ~
~ faa A ~ o~ a1 79
~ (=)} ~ w1k ~ ~ bt d
] ~ D [ ] i 7] ] B e
«f — = ~ o = O - 2 ~
pxyd ~ -~ @] ey [ £i3 <
(o ) D ~~ (=) "N e =3 B S|
Q s} b~ W [4 =g ad o [ ra S
feid %] Aol XA j2a) fw O ] el < vt
~ =} v s ~ — Fet | U
B - ) o o -~ —
w2 - 3 1~ ot oen e o~ 1 Pt o
=2 L u ) O ) [ e} ~ ~
[+3 ] - e i 93] f~ ~—
o] o0 - o~ 3 %) &) V9] —
< b~ = 2 f- ool o - )
[ SN v [ o (@] ~ >~ £t
[7p] ] [R5 b [Ea) ] ~— jun] [
—~ Y - ) S-SRttt on o < bl
.mx_ N S~ Frgy =i} [14 et ol wd oo
e Z A ~ &1 9 [ &3 I
g it ~— o~ T ~~ ~ -t ~~
< e 2 vy ~ ©2 -
W] b~ [~ =1~ [ag w2 it -4 [}
o & v v “2 =l 2 s
™~ £ = O[3 &) [a ~~ ] b
ol n L a 0nob ja £ o= 1
23] t~ J " g el <5 0O [®] ow]
w3 el o [ -] £ [ = ey i~
A b3 oo nn [ o
2} 0 < - LA —~ - [
< b b o o] i~ [sa) [fg)
o -y it B 3 = 73] i ] fo»)
A ~ (D jeniir= s a5 ~ Nt %3 o
~ =3 St ~ ~— t9p] ~ ~—
!~ > H
[%5] o [ -1 ]
~ O = [%] <O (73} fan]
SR} - O 3 prind ] r:
[ B 5 B [ IR PR I Il Y b (SO
<q Ny [2] Bt iy [ s ] o)
) 1 [Ta R I - ok O3 : o el 3 CO T . | - s
f\w i D o] R $~1 O O UY eI WO OO T WO [ SO R B
o et I~ st VOOVE s i3 P e SN T1RL o~ R [m W0~ 3 b ¢




HOVAL

(LABTEST (COAGULATION/ FACTOR-RELATED/ AHNTIGEN) HODAL (IAY) LABRES
(REDUCEDD) TYPEDIS (K1)

HIL

}..

COAGULATIOE/ FACTOR-RELATED/ ANTIGEX
17
¥

HOVAL
(LABTZST- (H70 H60 1i59) =DIcT (((CTGY,LABTEST))))
HIL
H59

LHOVAL

(‘..A._)‘ 55T (COAGULAT*
(HORMAL) TYPEDIS (it )
HIL

HMODAL (I4AY) LABRES

St \
v
o
(@]
~]
(@]
o)

t
jan)
s}
L sl
23
-3
x5}
bl
\
o=
=3
-4
[op
]
e’

1458

HOVAL

(LABTEST (PROTHROMBIN/ CONSUMHPTION/ TEST) LABRES (NORHAL) TYPEDIS (#1))
HIL

PLATELET/ COUHT
HOVAL

(LABTEST- (1i66 1i57) =DICT (((CTQY,LABTEST)))) .
HIL :

5T

HOVAL

(LABTEST (PLATELET/ COUHT) LABRES (MNORHAL) PEDIS (M1))
HIL

TRAUHMA
HOVAL
(PROYCAUSE~ (M56) =DICT (({(CTGY,IDIONEND)) ((CTGY,PROXCAUSE))))

1156
HOVEL
PROXZCAUSE (TRAUMA) HODAL (1AY) SY#PTOH (EEHATURIAY TYPEDIS (#1))

DECREASE/ QOF/ TEE/ INCIDENCE/ OF/ JOINT/ LESIOHS
HOVAL

(SYMPTOH~ (#55) =DICT (((CTQY,SYHPTOM))))

NIL

1155

HOVAL

(TREATHENT (PREVENTION/ OF/ IHTRA-ARTICULAR/ IEMORRHAGES) HODAL

(MAY) SY:PTOHS (DECREASE/ OF/ THE/ IHCIDENCE/ OF/ JOINT/ LESIONS) TYPEDRIS (lt1))
NIL

PREVENTION/ OF/ IHTRA-ARTICULAR/ HENORRHACES

HOVAL

(TROATHENT~ (#55 :54) =DICT (((CTGY,TREATHEET) (HUH,SIHE))))

HiL




~a§3—

@
-3

DIS (M1))
{PREL

1))
0/ DAYS)

~~

N S~

LS RN 3 2]~

e A fod o
48] e opd =

(

ODAL (
EDI
T
DAYS)
I8

[an

P
FOR/ T
RAPY)

E ’ [
~~ ~N R
—~ ~ ~ (@22
) N ~ oy ~—~ ~~ b 2
[ e —~ [ b —~ -~ =]
[& N e —~ n o -~ 3 ~
< = —~ ] ~ el ~ 2
il 0! [4a] =1 0 & I e g
& o = K3 = @ o=
[aegi | b~ ~ M3 =1 - =y 03
Q 0 B 0 b e
Pl - [ - e} ~
73] L] Et “ Eh N ey w3 [l
= e 0 =3 1 ) ~ )
o i~ 53 P P —~ 0 ~
et O = R - — —~ =l 0 —
[} a3 oW ~ 0 [ o -
= «af —~ ’ O m ~ ~ b e -~ o~
1 —~ =1 B~ €31 B - o ~ Oy o -
— D ra =i [aaa = o £ w iy
~ o~ [vh e 3 e [ea] fard e ~ 78] a =1
=] —~ = Pl —~ i o @) 3 ~ ity o
s pos BN 2l e B b - o= 12 [l o
= () et g O~ « ja [=¥ o (&} <5 <
(@) -4 < b A - Iy [} £~ b o~ N2 2% 3 (]
e L 1 23 0 Q i I fa - " e o 1zl
ot «f =t o} o} b <} %] [#3} -t £ o
~ o ol oa] - [ ™~ IS o o=l ! £ fore - -
I3 %] ol ] sl o il =5 £3 ) el 2 Pt
(@] - vEn Rl o] |2 I > [ [ oo ~— 2l = o ]
- - U3 I = B ~ T~ -~ e R £
~ ) [ ~ b [ ~ o — AN w3 (] (@]
P -t ~ =1 0 ~ = ~ 1~ O Iy ~ ~
ol [ ~r e R ~ (&) [72) -t [ ] ~ ~ ~
b} ~ Pt ~ ezt ~ fored {1 et (o] dp] e ~ ~
el ~ (@] - QO ] w© e -~ DN O
=1 ~ - o] [ £t 1 =1 a9 m frg £ L= £t
= 7] [} [x ) [ [} [ ] {] oo ~ & &)
R} o] faan) 1= [ ) 28 b4 ~ 1t ~ pf ] I~ bi
/8] @] = foms [ R 3 il = =3 B [+ ¥ ] @
- e ] MmO i fas L o~ o ~ 2 <z 1 ]
~ [ ] [arila i ~ - [ N £
3 1 D ~ ~ w [47] i jeal —~ —~
o o = .~ » N i b o3 A o} () o5}
£t ~ s B Q [Ue oz} iy e} < 5 - =y ey
= ng s =~ A £ = [xa] o 1O Py iy
~ [¥a} O el 72} ~ N~ L = [S NI ~ S~ ~
e oy ~ Bt joe] ~ st = S~ o)
(] St fry f1q ] oo i Nt (@] =)
Bt =g P B (e o] ~ B~ o -t
~ 1 RN -4 s s ot T 1 Qe £
jex] pind ) e 48] <O x| <y
|52} [} SR ~ st ~ prsd o~ =
«d G Bt I <t B (=T ~ E+ o3 £
B i) U S i v P S Wl e O [ o] =g [ =3
[l SN 3 e [y vy <6 {3 2 = 3 oen fas it 7] fe %] ()«
[ R L = oo o] ] (R T AR | S TR e, | A R R O . B~ e P3 T wd 4 Ly e 0
31O U - 1 O i~ I LYy O Bt i b 3 b 1) 0F O g [ O O ot ] GO o
£ 5 e TS hESt o i e RN S R it (S A R3O ~— NN e [ R n RN () pebfies -0




~abli-

THUENT (COUSERVATIVE/ THERAPY/ OF/ UEHARTHROSIS) BEC
S3ARY) TYPEDIS (#1) TEUPREL (In/ PRISENCE/ CF) PROX
ST/ FACTOR/ VIII))

PCSSIBLE

HOVAL

(RECOS (}M36) =DICT (((CTGY,RECONIEND))))
HIL

WITHOUT

HOVAL :
(TEHPREL- (1146) =DICT (((CTGY,TEHPREL))))
HIL

SIS
OV AL
(TREATHENT (TETANUS/ IMIUNIZATIOHN) RECONMEND (POSSIBLE)
PROXCOMD (TRANSFUSIOH) TYPEDIS (i3))
HIL
TETANUS/ INMMUHIZATION
HOVAL
(TREATHENT- (MLE H4s) =DICT T) (HUi,SIHG
HIL
HPORTAHNT
HOVAL
ECONNEND- (1L5) =DICT (({(CTCY,RECOMNIED))))
L
5
VAL
.2 M - v - PATICT r u
REATHENRT (TETANUS/ INNU TANT)

VERIPUHCTURE

HOVAL

TREATHENT- (34%) =DICT (((CTGY,TREATHZNT) (HUHN,SING))))
HIL
hh
e S 4
MOVAL
iy ¥ 5ids
YT QR p = ke b3
TRADATHENT (VENIPUNCTURE) RECOIZELD (SAFE) TYPEDIS (#1))
I1TT
EXEE RN}
TREATHENT) (KU, SING))))

CHUELD
COND (AHTIBODIES/

:))))

TIP!

™
o

DIS (1i1))



DIS (1))

TYPED

iDY)))
D (SAFD)

J——

({(CTCY,RECONHER

FAREID ML
Llirisiy L

RECO

HIECTION)

=DICT

310US/ I

42)

(1

] T_

END-
[ SR

FRa

BT
s

AfmnerinT

0

2C
L

uiL

(R
Ty
S

~—~ -
bt ]
o o)
e oy
“ =
@] o
[ <9
~ -
>l
~ e o)
~~ (¥ -t
~— et S
sy £3 ~
~—r poin ~
Q. g
47} R j£4]
— =3 ]
) [z ~ ~ o
2] —~ ) [}
(AW ~ ~ ~ ]
= [ 78] ~~ ~ —~ n
[ ~ = ] ~ (]
~ 5 = N ) -
~ ~ [®] o] A ] o
o] ~ =] 78] ~— w2 o
e o3 e - - e
@) = b - 2 S
—1 i3 ] =] o) (o]

PN ~ [« 9] i jt i) j25d =t

—~ ) - ~ =3 e e

o~ i) [} = ~ AN

~~ i L= o} [t ~ ] — r—

0 o) oy = 2] = o] b =5
et [2=4 o ~— [ (W] @] -

] ~r -t fowe] E-1 ~~ B

b < ~ ) sl e £ M

i [ = o 28] e Q sy o

(o) e =1 O fun} > P b o

[b] =3 ] £ ho %] A [79]

e o =5 < - @] - o
= i ~ i rs ] ] e b~
- (e £ b o) [ St a1 pie

Bt [ = <8} = o] ]

o] &3 d - -l %) P ] uw

- e o] e | ~ [ &) L [

] [ (] ~ ~r i e bl

~ ~~ ) = [} ~ 3] ~

~—— 8] o] (4] i joes) Nel

~ ot o} N~ L} Bt o4 o ~

o i ~— =t (W) e [oh) PN
£~ « B ~ [} 1 & =

[ &) w3 ] 1 jm] [y o} o

] jon ol T [ép] n ] (o}

jan] [ b~ Q I ~~ hant

04
G/
DI
DI
40)
I
(8]
g

— 1] oz Xa] 4V}
o =t e ~ - e’ sy [
=r ] - ~ 2] Bt v~
e = | - 453 O =z (18] bty
~ < [ ] = 5 A~ n b b ~

~ 23] b <% ~~ i e} S
1 w2 ~ -] - ~ o ~

£t Q £ <8} ~ i ~

] o4 wa -4 H ~ |%9] i

] 2 &) [ A i b =1 pos
“a et (@] O m (@] ] ()

~ ot ] ~ £ £~ b £ e e

Qg Q ] =0 1€ S i o ¥ [Wh B a PRy [ Ry o [ Ry

3 =g O <g [d o= L [ SHEN |79 R

[ [ o S | [N [T Aol v 3 — e D (e o= Ry 25 B | s R O |

[ b I o= S = O B < O U = O U v E< @ R/ I o Qe O ) =

[aS s U et P SN [ e B iy P o AN WOhOFR s~ W f1d 5~ N3 WA S e i

LY))))

AT NT
'Ek!‘v&w i

i3



1))

(i

MY DTy T C
TYPEDIS

HCY {(COHon)

R

Ty

!‘.U

1984

RE

))

w
e —~
1 3
0 w3
- -~ 3
ey [y 2+
~ ok < =
&) it vl
= ~— ~
=1 j5a) ~
= ~ Q -3
=] ) % o
Bt jreid 5] oot
=4 o n (o}
o] (@] £ -
[« Do ~ &
s (o) a8} <
£ [24 po}
{ AN ~ 2]
) ¢34} - prud ~~ ~
-~ [ s =~ ~
~ ) [} ~ ~ fad
o~ 3 B4 ~ v
s ~ ~ o - &) o
oo — ~ rd oot =%
| ~ o ~ [t (e ! L
a ) —~ (@] ~~ 2% U g
-~ (o] - ~ ~ pet ~ Q
3 i o} — ~ [sa a o3
o] = ooy Y ~ [ oo 29
jusid %] > = | ~ A
~— - ) g jsca] —~ o~ ~ —~
s ‘ oy o B b >
-~~~ fom ~~ O s Pl o] ~~ <g
rLa =5 =] — — £ 4 3 b
) ~— <t a e o %) -
e pin =l £~ o fasd
<TG ~~ [y LS - =1 ~ g -3
D) b Sy et [l a4 [ <
»g (@] o} <O [} fn, O P @ [95]
() 5] < ] [ o [t (@] < b
[ P [an] 4] &) ) &1 e i
[l = ) ~ ~ B e o e
- b s ~ ~ 0 [ - — et
ksl vl ~ ~ s el o) joa]
hee] -~ ~~ ]~ O et i
il o vl Bt o~ [} e = = — 4
(] 21 [} =3 QO ~~ (] o2 ] 2 2
~— [ o) e 1 o~ 1~} [ W] ~— fx3 ]
S <7 [ [ 2~ (= £ =t ~ & &=
~ o ~ D~ [ ] [ ~r 1
4 ~ "3~ jesid o] m ~
— [ ~— [ o~ o~ —~ < ft =
&) (o [ S t— 2 t~ (%} [ ~ k]
1 hes [ ~ [Sa RN 12 N - %5} wn
) =3 [e>] ~ P i (PR o] o) <5
n s I~ Wl U2 jow} O 1 (@] jia}
~ LA [xal N el ey} -~
~ ~ 1 [ ] D =t b 20} ~ b W
<O [ D [ o fre e - O [} n = ped
1y o ~ [ = ~ [»] seilian] e 18} & b
o I o) fo i o =3 et b —~ o e =
~— e s Bt £ ~ O ~ Ne) Jtol ] ~ {4 ~ O~ ~
(2] = ~— N Pl £9] iy = &z (=} 19p] Ba o~ e
i ] ~r — | ~ (] ~ g o N t UY v (e}
& L= £} [} v - wi e [ ~ 1] ~ i
(o] £x} ' v W o b o r 1 - w3 Y] — ~
fase] ot o o ¢4 pir g op) 2] . iy lw3 < o} s £
iy = (@] Lo ] Q - =3 N [ Jnce] ~ e s (@) fout}
] £~ [ O a3 £ B bt [t A £ O (@] [ ] paed
5 | O e [S -t e e O SRR Ry a 1 e O [ [ | | SO B e
o [ = )% QO et ol T P [ = g CV =g o £ e O foof v
g fra F2 P Sl i iR | oSNl IE & I | N S A b= 4 O SN S . | (S0 T e e | £t -
Ry 4 - O V) MO Ay 2] ] O ) e Pl e B o B MO e QO e O A - O
[ RO ]S~ L ED s~ I oim HE I e o R b~ 5~ 53 LORD s D 23 fre 55~ 53 £ R N4 < L3



(SYHpT
INCREA
HIL
Rl
NOVAL
(sSYLPT
HIL

ANTIBO
NOVAL
(PROXC
((cTay
HIL

b

UPOH

KOVAL
TEHPR
IL

Pl

TRANSE
NOVAL
(PROXC
({(cTGY
HIL

M33
HOVAL
(SYHPT

Wy

L5

PROXCOHD (TR

HIL

WA O
lxn.’&uol’

HOVAL

™ x
{(PROY

HIL

Tt s~

[
<y

HEPATI

HOVAL
SYNHPT
I

e

Tt Prr

RN
—

t

VU

[ e

C

K,
B

g O
[l e AV}

1=
'y

WSYiiP
HOVAL
(:VAL
HIL

‘

3
3
(]
bt

[

e, Rut
o

-
e

~—~ e

= QI

O e
O

1
-

Vot
p

Qli=

(/3

=g

t
-t

8]

0il

77T
P

CAUSE-

-4
N

3

e

"V.:.
)
0]

3

o~

)

Lo

-

5D/ RI

p
vd

b

]
oy
-3

(134)

Bid
K-

(ATTITU

AGAT

(AHNTIBODIES/
UsSIoy)

RHSF

S

I

{6

P

-ab7-~

=DICT (((CTGY,SYHPTOII)
TAKING))))

xS rd

ja g el
[oR1Y

)

DE/ CF/ IHCIEASED/ R

HST/ FACTOR/

VC)

-t

(1

=D

R/ VIIIL)

_.:,SIr r-) (

Icrn

(((cr

G)) ((cT

HODAL

v
GY,S

u,

(HAY)

ATTITUDES/ OF/

TYPEDIS (11))

SYMPTOM) (HUM,PLUR))

GY,IDIOMEND))

(1

=DICT (((CTGY,SYH fy (EUM,SIHGY)))
SFUSICI/ THERAPY) HODAL (HAY) SYHPTOM
=DICT (((CTGY,S8YupTom) (HUI,SING))))

1AY)

-

]

™
par)

L (UPoON)

m
4

1PRE

TYPEDIS (¥1))



(AEIfATOMAS) HODAL (HAY) SYIPTOil (LEUKOCYTOSIS)

=

(HUH,PLUR))))

RARE

HOVA
(FREQUE
HIL

HCY- (130) =DicT (((CTGY,FREQUENCY) (ADJ,

ADOLESCEHNTS .
HOVAL
(AGE~
NIL

(¥%30) =DICT E) (EUM,PLUR))))

M30
HOVAL
(SYHPTOH
HIL

(FIRST/ SYMPTOIS) FREQUENICY (RARELY) TEMPREL (IN)

-

HEMATONAS
HOVAL
(PROXCAUSE~ (131 #H28)

=DICT
((CTGY,PROXCALUSE) (KUH,PLU
i

T (((
UR))))

HA

L-n

et
4

<} e e

Y

ot

oo

=1

Ot~ (:28) =bICT (((CTGY,SYHPTOM) (HUH,SING))))

=

i Y B
= O

ot

E"i28

VAL
(?nO {CAUSE (HEMATOMNMAS)
HIL

~~
e}
iea]
Lol
=
ew)
A

MODAL (HAY) SYHPTOH

YOUND/ HEALING
HOVAL
(SYHPTON-
HIL

(¥27) =bICT (({CTGY,SYHPTOI) (lUH,SIHG))))

OFTEN
B L5

NOVAL

( (0DAL~ (H27) =DICT (((CTGY,H0DAL))))

SLOY

HOVAL

(FREGUBHCY- (127) =bICT (((CTGY,FREQUENCY))))
HIL

RARE) (ADYV,RAR

TYPEDIS (H1))

ELY)}))

AGE (ADOLESC

CTGY,IDIONHID)) ((CTGY,IDIOIEND))

CEl
L

i
L

TS))



~-2a6 g

27 -
HOVAL
SYUPTOHN (WOUND/ HEALIHG) HODAL (OFTEH) FREQUENCY (
iHIL
SPOHNTANEZ0OUS/ BLEEDIHG
HOVAL
(8Y#PTOI- (135 M26) =DICT (((CTGY,S¥HPTOI) (HUH,SINC
HIL
CYCLIC
NOVAL
(FREQUENCY~ (}M26) =DICT (((CTGY,FREQUENCY) (ADJ,CYCL
HIL
126 .
NOVAL
(SY#PTOM (SPOHTANEOUS/ BLEEDING) MODAL (}AY) FREQUENC
NIL
BLEEDING/ FROM/ FRENUM/ OF/ UPPER/ LIPS
NOVAL
(SYMPTOM~ (¥M25) =DICT (((CTGY,SYNMPTOM) (HUH,SIHG))))
NIL

K25
NOVAL

(SY:PTOM (BLEEDING/ FROH/ FRENUH/ OF/ UPPER/ LIPS) F
TExPRQL (IN) AGE (CHILDREH) TYPEDIS (1))

HIL

TEP;

HOVAL

(:vaL (Q17487))

NI,

VHAT

NOVAL

(:v&L (g1734%) =DICT (((CTGY,UH-Q))))

NIL

BLEEDIHC/ FROM/ MOUTH

NOVAL

(SY{PTON~ (1i24) =DICT (((CTGCY,SYMPTOM) (HUM,3IHG))))
NIL

CHILDR
HOYVAL

£y
by

,PLUR))))

(i

25 ii24) =DICT

FREQ
HOVAL

. e iin S,
(FRRQUBUCY~ (HAh 1137 125 H2i4) =DICT (((CTGY,FREQUELC
(ADY,¥FREGUENTLY))))
HIL

SLOW) TYPEDIS (H1))

2)))

ic) (ADYV,

Y (CYCLIC)

tr3

]

CYCLICAL))))

TYPEDIS (1))

(FREQUENT)



Mol

NOVAL

(SY:PT0H (BLEED
(FREQUEHT) TYPE
HIL

HG/

'm*)
Al §4

1
DIS (;11 ))

~-a70-

0ii/ H

s

AGE (C '-) FI

t*:l

UTH) TEHPREL (IH) EQUENCY

SUBCUTAJEOQUS/ HEHATO!NAS

HOVAL
(SYHPTOII-
NIL

(#23) =DICT

M23
NOVAL
(SYHMPTOH

(TRIVIAL/ TRAUMA)
NIL

BLEEDING/ TEHDENCY
BOVAL

(PROXCOND~ (M22)
HIL

o

HOVAL

(TEHPREL~ (1930 H25
((CTGY,IDIOHHID))))
NIL

IHFANTS

NOVAL

(AGE- (¥23 :H22) =DICT
HIL

CUTANEDOUS/ ECCHINO

'.'.<’\
i Uvu.l..

TRIVIAL/ TRAUHA

NOVAL

(PROXCAUSE~ (HM23 i22)
NIL

122

NOVAL

(PROXCOND (ELEEDING/

ECCHIIOSES) PROXCAUSE
HIL

1421

HOVAL

(YAJJJ. T (PTT) LABHES

HIL

(SUBCUTANEQUS/ HEMATOHAS) TEMF
TYPEDIS (MG))

=DICT (((CTGY,PROXCOND) (X

M2l 123 HM22)

SYHPTON) (HUM,SING))))

PREL (IN) AGE (IHFANTS) PROXCAUSE

UM, SING) ) ))

=DICT (((CTGY,TEHPREL)) ((CTGY,IDIONBEG))

(((CcTGY,AGE) (NUH,PLUR))))

(((CTGY,S8Y:PTOM) (KUH,PLUR))))

(((CTCY,PROXCAUSE) (HUH,SIHG))))

(HOUMAL) TYPEDIS (120))



-a7i-

[

))

A

E2

OPEILI

FARAEA
FEp T

(

ASE
E

ICT (((CTGY,DISTYPE))))

(#21) DISTY

DIS~-

RRTICIE
i

q

HOVAL

(

13))

(1

o
rs

<t
[

-t
Bt
[

-
%]

i~

<

<X

w1

112))

(I

TYPEDIS

(PROLONGED)

OVAL

L3

A
s

, SING)

b
P

U

po—

) (&

LABTES

DICT (((CTGY,

H1T)

118

119

121

1
&

2

68 16

3
it

1 54
F¥S

~——

PTT))))

R00T,

{

i19))

(1

=}
20

78]
o3
0
g
-

—
e

2]

]
=t

3}

14123)

TYPEDIS (

)

™

0

gy

ARIABL

v

T

ES (

) LABR

T

-

3T

[0R

&

,LABRES))))
1S

BRES))))

ﬂt

i :..IS (

™ TY T

i

(((cre

m
LA

3
/

C
B

YA

Lre el
14d

DI

DICT (((

i/

i 4

116)

RO

Ty Ly ea m
P LD L

riio 4
ISRV ]

-
-2
V37

i

115
N4l

sz
LY
27

.
L



12))

v

S (s.

i

I

'Y Pi

-a72-

CIRCUMCISIOH)
I

—
~ ‘
<t '
i~ ~ ~
-1 —~ —~ 1 £
] ~ ~~ ’ [#)} =g i
jus ~~ ~ = E~ ke
[a ~—~ ~~ —~ L= 1
() W ~ ~ A 48]
“ o 2 7] ~ o Il
[x1 = £ te] ~~ b} paa
funt ] fast o ~ =5
s -~ jan] =3 ~ 4] e -~

v =3 [n WY — o )
[ i | Pei — [ =2 el
0 Phad - Bt —~ /2] 78] jau}
<g S~ B O -~ fan] =
5] W] ~ e o U F:
(%) —~ [ P 4 o [&] %]
=~ 2] [ &) D] i v el
=3 N ~ o] - ~— ()
[ ~ o i 2 £3
~ [ ~ o) junl — &) a
~ =3 [€2] [ e e vt
-~ ol <¢ B~ o ~ [4a] —~ o~ £
-~ <1 =1 & I fn i ~ 2
~_ fa=] - ] 24 ~ ey <y ~ -
%] [k} 154 e ~— b [} hoid ~ ]
a8 ] oo 1t [®] 5 ~ x3
4 O - 2 £t @] o ~
B e (&) — =3 [o W) . o 1 ey o
) ~ ~ L] [y pE [n 1} T -t -
-] ~ ~— [an] B - o %} by
=) 1 — ben <t 2} b o 1
-~ [a¥] [ -~ [ i o -
5 ey =t e~ -l £ - p
fahd £ ] L — bl (] ) B sl
Bt o8] b N j£a} £~ ~ = [
& = ] i Q ~ &} o] Lo
~ [oe) i [¢e] ] ~ ~ (=4 (@) -
~r - i ~ ol ~— po
~— ~ —~ o ~— B e ~—
o - ~ e &) jam ~ t~
] — = o frid -t (@} D] Q —
) ey i w @} w b ! o £t i
) o = [ 73} 1 e} 4]
[ Ne} o £t [ ] el =~ V]
it e £ Dl Ch <l %3] 1 [ ~ [} (aV}
e = b} O ] (&4 g (@ ~ i it
—~ ! g [ «q —~ i L w1
N 0 I & oo oo et —~ ™M
- L g o) g oo L -~ ~ fet o~ o QO
P pcH ~ v [ee] (@ [ri Pt 1=t <q ~ pitat o
~ ~— b ~ = (W] (@] ~ [ ] frg ON ~ ~
(@ S~ S pend B3 ~
§ i b} i [ =1 i ~ 9] ~ 1 i
=1 3] I £t =3 H [ o] b [ ] pand o} 2
[N b= <4 [%9] [ [7p] 78] Q < «g [ 2RV P b

: i o D T o S 5 il ~ MO B+ b -

iR i [ gy 0] H O 1 a3 1 B S i B Y [N I ] B LD =W I o wd B

-1 e 0 <} s o= m 3 =t < 1) g e 7 vz e O w1 et 0 S oW

Lo QU | LR e i | QO v an 2 Ll - o S I [ I A R | O e b s 3 e o B e
O 2y = O [ QO 1t [l O R | — O 3 <} QT -l 1O M e O V) P bl 1O ey YO B
A N~ R PER o SN v 4 QO NS~ i PR AN 4t O e D [ra 5 s~ 1% AR RS e BT [V B RN PN

Al

7n
Voo

.7

e



—~ N

-~ s

— ~~

il Lt =

~r o ~ o
“ o

(7] =] N

I~ [ pon i

fn} 28] ja ~

i o o ~ O

[sW w5 ~ »a

bt o ~ ~

£~ o (&) [l
v ) jesd =

— £ -4

| = [a 172} €O

. = o M - 3

i
T4
i

o
E2Y
L

U
3

o [fa} jrend L
— ~ —~ Lae I3s) —~ ~ poy
—_ — ~ ~r Too- ]
~ o = ol < - =
— et e (%} [SeNw] i £ -
3 ~r PN N~ —~ =3 — oy O ~ 0] p
it ~ —~ o ~ i a1 jex}
tf %} —~ %) ~ ) -~ ~ [} £ A
(%] - —~ [ — < —~ = 3} 0 o
~ [ o [} o [ i 0~ [} “ o
= S = [ = et i O - .
e a8 — 29} 4 ~ =1 o il "~ ~
e > 179} ] 0 £ %] 3~ i 0
~ 2= o« [ - (%) - Uy B o~ ~ o} —
i . prN 53] e TR~ o I
~ ~ jae ] ~ o o] xeed [z~~~ Q (&) <o
o ] A | 2 peid O e O ~ [fs)
78] ) ~ =1} ~ ~ ' Ly 3 =g ] ~—t e
e e e i | b 0o DN my ~
B I ~ £ —~ = -~ Moo= o~
fan] (@] gl (@] B ~ et On 3] B ~~ o] LY~
< e [} pia %) £ %3] N = O 3 &) CA e~
o ~— =3 N ] =3 ] s O -] fas| -
.« £ [2] £ “~ £ [a e (@] [} -
] ] m [€p] 03 jan} o [an] j4n] O~ s i O Mm
4o} =1 = [59] £t «g ) O <} [V e e viy e
B~ o 1 o3 ] £ (@} 3 VI ot~ i —~ -
O £2 - jand ~ - oo -3 - o = ~ (o9} = O bH
~ «rt =2} et 3 = O o] = w0 O A 2 €] N (G}
~ -l W] [} ey (¢4} 2 W O D (] £t iy Bt
~r 1] - £t jatnd ~ £t DA 0N w
~~ [} ~ b (] Bt ) O e S~ “~ -~ [
£ 8] ~ 23 ~ (@] ) ~— (2N ds IS 4ol o v O s
&) s ~ o ~ ~— 3 o — D 4 = o [} e
— = ~ — e ~ [ e ~ ol & T > - o} (%] ~
3 5] ] o] s ~ U2 o] o] = GO~
it B [*a) =] ~ £t RN [a¥] e (S INCy]
~ O ~ b [ [=3 ~ (& - 1] ~ bV
—~ &) =~ o] o] =) o =9 4 N o] o ot = 251
[we) = 0 - 2o g O o) fdt = [%p] n — £
b ! 1 [an} oy i B 1 [Co & ~ o hoH b~ <
- by = 4} ~ P b4~ =] Q Toed
N 21 =1 —~ Q (o} —~ 1 [¢3] ~ P i = L= [} [ -
T €3 e I~ o+ (a3 w0 r pecn L0 n o« O~ 0 N it
v} w3 = iy s} ¥ iy =i - 2 [} B s~ ~ o ~ O
~s 23 j2a ~ =] ~ @} [ ~— P~ N e ~ OS]
~ ~— ~ ~ T ~ 3 - - O
H ~ 1 ) H ~ i ~— 0w ~— jan] 1 ~
] ] oy [ E-t w =~ £ (%5} [ ~ B~ A [ [
75} 175 8] [99] o} <q ] ©n w3 28] PO~ [fo ) o] 48] V)~
I il ja] =3 5 B 3 <3 b 3 ] B -t [ ]
[ o] VA el B - B [£p 2. Iy W Iy ] = 1 T I e~ PO [ o o T
jan} [=oas] O =4 M = g 1 =g 3 g (0 B~ = 2 5 -~ en 0 [ o«
=g ] eyl [Srpp= R R | B Fg = o« 3 S . | [ TR = B | R o W B B | [V T O eoed
w3 <O O W O wd N~ O WJ O e W O WA wd O =1 b vy O N s U O w3 b [l @ e Ry
~ IS ANt 5%~ i o~ AN <4 Q o~ 1 I s W [ P SN i OWhR e LWL 3 WO OED s Bm VT B 0 s 3




—-aTh-

HOVAL

21

”~~
]
—~ &
—~ =
oM b
b ~~ -
~ ~ jand
—~ —~ ~—~ £
(<] — ~~ =3 fre
—~ <35 E3] =) ~
o I~ < <
Ex] P | e} (2~ ~~
Oy - jand - &
2] ol O ] =
et e il o s [
() B <4 2
~— Py =] ~ v
| ¢ [« M Vi
) fosiod S —~ ]
vl [ £g vt 2id
[ D [ et
o ) ] I
A V5] o I o~ ~~
~— = ~ e —~~ 3
] <y s 78]
“2 v ~~ [ ud <t
£ 0 ¥ Iy
s b - s}
] —~ %] v —
w1 [ - [de] o
- . = B 3]
—~ -] o) [ ®] iy
Et ~ ping jrsq ~ e
18] ~~ ~ —r ~r ]
23 ~~ ~
£ ~~ 3 —~ ~~
=N e L N
bl O o [
] B~ (2} e
w2 P fan e
1-= prs) 11 ~—
2 ke
[<p} ~~ P
~—~ - o [ D]
=¥ b i) i
ey ] ]
=l =1 e
.E..J O t~ o
i ~ o jea]
~ Rt
= e i~ Fea
~— O
e [ —
8] i
<N fa ]
- ) [#)
ot it o
=N
D ~~ “i o~
= [aV] N
i i ~
~ ~— [
o I |
t Eal t O
0] <1 b [t v
— - o e
o] jus} = o Jnet
w3 ] [ R i« W} [ B w3
= {3 =1 fz3 = 1 o> =g
e > b g [ R W | -1 e
) CO OB Q) < O Ty owd b = v (D
PG A1 SR SN 03 00w~ e o nonm




-afb~

IL

i

¥))))

i

IONEHD)YD)))
QUEHC

(((CcTGY,ID

DICT (((CTGY,FRE

il

=DIC
END-)

) s 2]

£ <L
521 [=A]

wizns
iz

ECO

TYPEDIS-)
v

] ja) ] £t

1 (&) [ beN 9 s < e

4] 4] =3 e ]

s 2] = Feed = [a o = g e e po

[ i N AR I i [ IS € w3 05 [ B
v oen O Ly et O 21 =g O B4 «r < <5 QO bl O «f O an
= LD g [P R R Q== O 0 =0 W [ R Q= O - [l o O3 £
ve -t -t O ve O e b O ee b4 QO e e O ee 4 2] T O se A e

o N i 25N s I B 22 o 5 Q5N s~ 3 e &5 s TR Ae oo~ O3 " < NG e 23 =

Ay
Vi,

Iy

IRV



%
.
H
Ve
fad
«
1
&
—
i
(] ~ ~~
55 o -
(@] — ~ (@) 73]
i ~ 1 o~ -t R}
£3 1 ~ Bt 1 oW Tt
= B f = fan] e M
3 o [ < o= w- <1
v «x (&} X 2 [vp] [
e = =] o= =3 = = [
[ Rt v [ By <od [ Ry [ et [k Iy [ o I
0y e O wr O «f O Boem O ’ = O = O <z O 3
w3 e O g ou R T & T | =0 b R M= 0 3 paal e R g e | [sa) [
=) 0] O e 1o TGO e 1+ (o i BT 21 il O ee |~ e R = O ee o O e <L ee b
jo A 75 e T e B [ R SN ed &3 bR 123 335~ 5 [0 B0~ BN A s N3 POl B BENE ]




“~af{=-

j<u}
%5}
5]
41
(28]
=4

A
AL

oV

X RN

PTAY A
HOVAL

ol

e
e

(]

g

|
e

o
ot

jread

DISTYPE)

,’\J

ot
I

s CO

(

>

HODAL-

PO

Tu
g
.

el

et
=

TINT AT
HUVAL

Y YDY
SHPOEL~

InBaiE]
>

1
i

-
pet

Poem
o

o
(=)

pe

21D)

e
&

5
fo
O
]
I

HIL

=i ¢

i
]

o
it

et

3
-l
P

s
seind
9



OVAL
:COIV
HIL

AT T
TOVAL
(:Conv
HIL

[l e B ]

-t
-y

~O
I~ o0 OO

&ANT-
HOVAL
(:CcOouv

HIL

oo

=1 e O 29
Q=
O b

<

pest b
ot By

AV B~
HOVAL
(:conv
NIL

BEVE-
LIOVAL
(:comuy

RES
is

T
i

e —

s}
t
et
Lo
A —

o
-
-l
4
e
Nt

cQ)

>
e=3
[
il
3
~—

AVD

23]
<3
]
~

-a

78

—



