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extern void

Weight_Attributes(
file weights_stream,
file log_stream,
case_law_specification case_law,
boolean inputable_latex)

/+ Calculates the weights for each area in the specification case_law, and writes a table of
weights for each area to weights stream (if it is not NULL). Writes INTX code that can
be included in another IATX document (i.e. not stand-alone code), if inputable latex is
TRUE. %/

area *area_pointer;

if (weights_stream # NULL) {
forintf (weights_stream, "% Weights file\n\n");
Write_LaTeX_Header(weights_stream, inputable_latex);

}

/x for every area ... x/

for (area_pointer = case_law.area_head; area_pointer # NULL;
area_pointer = area_pointer—next) {

if (weights_stream # NULL)
forintf (weights_stream, "%s{%suarea}\n\n", Heading,
area_pointer—identifier);

area_pointer—infinite_weight = FALSE
calculate_weights(log_stream, area_pointer);
calculate_result_weights(log_stream, area_pointer);

if (weights_stream # NULL)
Write. Weights_ Table(weights_stream, area_pointer);

if (weights_stream # NULL)
Write_LaTeX_Trailer(weights_stream, inputable_latez);






The ADJUSTER module

adjuster.h

/* This is the header file for the ADJUSTER module. It is also included by the CASEs
module. */

/* external function */

extern void
Adjust_Attributes(
file log_stream,
area *area_pointer,
string weights_filename,
cardinal level,
boolean inputable_latex);

adjuster.c

/* This is the implementation file for the ADJUSTER module. */

#include (stdio.h)
#include (stdlib.h)
#include "shyster.h"
#include "cases.h"
#include "adjuster.h"
#include "scales.h"
#include "consultant.h"

static void
error_exit(
file stream,
const string message)

Write_Error_Message_And_Exit(stream, "Adjuster", message);
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static void

write_weight(
file stream,
weight_type weight)

/+ Writes the value of weight in words. */

{

if (weight.infinite) {
fprintf (stream, "infinite weight");

} else if (Is_Zero(weight.finite))
fprintf (stream, "no_weight");

else {
fprintf (stream, "a, weight of ");
Write_Floating_Point( stream, weight. finite, Empty_String);

static void

adjust_weight(
file log_stream,
area *area_pointer,
cardinal attribute_number,
cardinal level,

boolean *adjustment made)

/* Allows the legal expert to set the weight of attribute attribute_number in the area pointed
to by area_pointer. Sets xadjustment_made to TRUE, if an adjustment is made. =/

cardinal count = 1;
attribute =attribute_pointer;
char dummy;

int option;

weight_type old_weight;
floating_point new_weight;

/+ find attribute attribute_number =/

for (attribute_pointer = area_pointer—attribute_head;
(count++ < attribute_number) A (attribute_pointer # NULL);
attribute_pointer = attribute_pointer—next);

/#* tell the legal expert about the attribute’s current weight =/

fprintf (stdout, "A%u has,,", attribute_number);
write_weight(stdout, attribute_pointer—weight);
forintf (stdout, " .\n");

/* make a copy of the weight =/

old_weight.infinite = attribute_pointer—weight.infinite;
old_weight = attribute_pointer—weight;

option = Get_Option("Infinite, Zero, jor Other","IZ0");
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/* adjust the attribute’s weight as requested x/

switch (option) {

case ’I’:
attribute_pointer—weight.infinite = TRUE;
break;

case ’Z’:
Zero_Weight(& attribute_pointer—weight);
break;

case ’0’:
fprintf (stdout, "New_weight for A%u:. ", attribute_number);
if (fscanf (stdin, "ht%hc", &new_weight, & dummy) = EOF)

ermr_exit(log_stream, "fscanf inputfailed for floating_point" );

attribute_pointer—weight.infinite = FALSE;
attribute_pointer—weight.finite = new_weight;
break;

case Quit_Character:
return;

}

xadjustment_made = TRUE;
/* report on the adjustment x/

Indent(log_stream, level);

fprintf (log_stream, "A%u, ,which had,,", attribute_number);
write_weight (log_stream, old_weight);

fprintf (log_stream, " , now_has_");

write_weight (log_stream, attribute_pointer—weight);

fprintf (log_stream, " .\n");

}

static void

adjust_result_weight (
file log_stream,
area *area_pointer,
cardinal attribute_number,
cardinal level,
boolean xadjustment_made)

/x Allows the legal expert to set any of the result weights for attribute attribute_number in
the area pointed to by area_pointer. Sets xadjustment_made to TRUE, if an adjustment is
made. */

cardinal count =1,

result_number;
attribute xattribute_pointer;
char dummy;
int option;
weight_type old_weight;
floating_point new_weight;
weight_list_element xweights_pointer;
result xresult_pointer;
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/* find attribute attribute_number x/

for (attribute_pointer = area_pointer—attribute_head;
(count++ < attribute_number) A (attribute_pointer # NULL);
attribute_pointer = attribute_pointer—next);

/* tell the legal expert about the attribute’s current result weights */

forintf (stdout, "A%u_has the following result weights:", altribute_number);
weights_pointer = attribute_pointer—weights_head;
result_pointer = area_pointer—result_head;
for (count = 1; count < area_pointer—number_of results;
count++) {
if (count # 1)
forintf (stdout, " ;");
forintf (stdout, "\n");
Indent(stdout, 1);
forintf (stdout, "%u: u%hsuresult has,", count, result_pointer—identifier);
write_weight (stdout, weights_pointer—weight);
weights_pointer = weights_pointer—next;
result_pointer = result_pointer—next;

}

forintf (stdout, " .\n");
/* prompt the legal expert for a result number */

do {
forintf (stdout, "Result number, (1-%u) : )",
area_pointer—number_of_results);
if (fscanf (stdin, "%huhc", &result_ number, &dummy) = EOF)
error_exit(log_stream, "fscanf input, failed for,cardinal");
} while (result_number > area_pointer—number_of.results);

if (result_number # 0) {
/* find the result weight =/

weights_pointer = attribute_pointer—weights_head;

result_pointer = area_pointer—result_head;

for (count = 1; count < result_number; count++) {
weights_pointer = weights_pointer—next;
result_pointer = result_pointer—next;

}

/* make a copy of the result weight =/

old_weight.infinite = weights_pointer—weight.infinite;
old_weight = weights_pointer—weight;

option = Get_Option("Infinite, Zero, jor Other" "IZ0");
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/* adjust the result weight as requested =/

switch (option) {

case ’I’:
weights_pointer—weight.infinite = TRUFE,
break;

case ’Z’:
Zero_Weight (& weights_pointer—weight);
break;

case ’0’:
forintf (stdout, "New weight for A%u for %s result:,",

attribute_number, result_pointer—identifier);
if (fscanf (stdin, "hE%he", &new_weight, & dummy) = EOF)
error_exit(log_stream, "fscanf input, failed, for, floating_point");

weights_pointer—weight.infinite = FALSE;
weights_pointer—weight.finite = new_weight;
break;

case Quit_Character:
return;

}

xadjustment_made = TRUE;
/* report on the adjustment x/

Indent(log_stream, level);
forintf (log_stream, "A%u, which had,", attribute_number);
write_weight (log_stream, old_weight);
Jorintf (log_stream, " for s result, now_has,", resull_pointer—identifier);
write_weight (log_stream, weights_pointer—weight);
forintf (log_stream, " _for that result.\n");
¥
}

extern void
Adjust_Attributes(
file log_stream,
area xarea_pointer,
string weights_filename,
cardinal level,
boolean inputable_later)

/x Allows the legal expert to set any of the weights (including result weights) in the area
pointed to by area_pointer. Prompts the expert by writing to stdout; reads the expert’s
response from stdin. Writes a table of weights to the adjusted weights file weights_filename
(if it is not NULL). Writes IATRX code that can be included in another IATEX document
(i.e. not stand-alone code), if inputable latex is TRUE. */

file weights_stream = NULL;

char dummy;

static char filename[Max_Filename_Length);
char message[Max_Error_Message_Length];
cardinal attribute_number;

int option;

boolean adjustment_made = FALSE;
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Indent(log_stream, level);
fprintf (log_stream, "Entering Adjuster module.\n\n");

forintf (stdout, "Adjust weights in %syuareay. . .\n", area_pointer—identifier);
do {
/* prompt the legal expert for an attribute number =/

do {
forintf (stdout, "Attribute number,(1-%u) :,",
area_pointer—number_of_attributes);
if (fscanf (stdin, "hulic", &attribute_number, &dummy) = EOF)
error_exit(log_stream, "£scanf input failed, for cardinal");
} while (attribute_number > area_pointer—number_of attributes);

if (attribute_number # 0) {
option = Get_Option("Weight or Result weight", "WR");
/* adjust the attribute’s weight, or one of its result weights, as requested x/

switch (option) {
case ’W’:
adjust_weight(log_stream, area_pointer, attribute_number,
level + 1, &adjustment_made);
break;
case 'R’:
adjust_result_weight (log_stream, area_pointer, attribute_number,
level + 1, &adjustment_made);
break;
case Quit_Character:
attribute_number = 0;
break;
}
}
} while (attribute_number # 0);
if (adjustment_made) {
forintf (log_stream, "\n");
if (weights_filename # NULL) {

/* a weights filename was specified, so open the adjusted weights file =/

sprintf (filename, "%s=%s%hs", weights_filename, area_pointer—identifier,
LaTeX_File_Extension);

if ((weights_stream = fopen(filename,"w")) = NULL) {
sprintf (message, "can’t open adjusted weights file \"%s\"", filename);
error_exit (log_stream, message);

¥

Indent(log_stream, level + 1);

forintf (log_stream, "Writing adjusted weights to \"%s\".\n\n", filename);
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if (weights_stream # NULL) {
/+ write the table of adjusted weights =/

forintf (weights_stream, %A Adjusted weights file\n\n");
Write_LaTeX_Header(weights_stream, inputable_latex);

forintf (weights_stream, "%s{%suarea}\n\n", Heading, area_pointer—identifier);
Write_ Weights_Table(weights_stream, area_pointer);
Write_LaTeX_Trailer(weights_stream, inputable_later);

}
if (weights_filename # NULL)

/* a weights filename was specified, so close the adjusted weights file x/

if (fclose(weights_stream) = EOF) {
sprintf (message, "can’t_close adjusted weights file \"%s\"", filename);
error_exit (log_stream, message);
}
} else {
Indent(log_stream, level + 1);
forintf (log_stream, "Noadjustments made.\n\n");
¥
Indent(log_stream, level);
forintf (log_stream, "Leaving ,Adjuster_ module.\n\n");






The CONSULTANT module

consultant.h

/* This is the header file for the CONSULTANT module. It is also included by the CASES and
ADJUSTER modules. x/

/% external functions s/

extern int
Get_Option(
string question,
string options);

extern vector_element *

Get_Facts(
file log_stream,
case_law_specification case_law,
area xarea_pointer,
boolean adjust,
boolean echo,
boolean inputable_latex,
boolean verbose,
cardinal hypothetical_reports,
cardinal hypothetical_changes,
cardinal level,
string distances_filename,
string weights_filename,
string report_filename);
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consultant.c

/* This is the implementation file for the CONSULTANT module. */

#include (stdio.h)
#include (stdlib.h)
#include (string.h)
#include "shyster.h"
#include "cases.h"
#include "consultant.h"

static void
error_exit(
file stream,
const string message)

Write_Error_Message_And_Exit(stream, "Consultant", message);

extern int
Get_Option(
string question,
string options)

/+ Asks the user the question, and reads the user’s response until a valid option—one of
the characters in the options string, or Q (quit)—is chosen. Treats lower-case alphabetic
characters entered by the user as if they were upper-case. Treats the end of the file as a Q.
Returns the chosen character. =/

int ch,
temp_ch;
cardinal count;

forintf (stdout, "%s, (%sQ) 70", question, options);
for (;;) {

if ((ch = getc(stdin)) = EOF)
return Quit_Character;

/x convert ch to upper-case if necessary */

if ((ch > Little_A_Character) A (ch < Little_Z_Character))
ch = Big_A_Character + ch — Little_A_Character;

if (ch = Quit_Character) {
/* skip over the rest of the line of input */

for (temp_ch = getc(stdin);
(temp_ch # Carriage_Return_Character) A (temp_ch # EOF);
temp_ch = getc(stdin));

return Quit_Character;
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if (c¢h # Carriage_Return_Character) {
/* skip over the rest of the line of input =/

for (temp_ch = getc(stdin);
(temp_ch # Carriage_Return_Character) A (temp_ch # EOF);
temp_ch = getc(stdin));

if (temp_ch = EOF)
return Quit_Character;

}

if (strchr(options, ch) # NULL)
/* the user has entered a valid option =*/
return ch;

/* the user has entered an invalid option x/

forintf (stdout, "Please enter,, %c’ ", options[0]);

for (count = 1; options[count] # Null Character; count += sizeof(char))
forintf (stdout," ,,%he’ ", options|count]);

Jorintf (stdout, "Lory ‘%he? . \n%s?.", Quit_Character, question);

static boolean

get_local_fact(
file log_stream,
attribute xattribute_pointer,
vector_element xvector_pointer,
boolean echo,
cardinal level)

/+ Interrogates the user as to the value, in the instant case, of the local attribute pointed to by
attribute_pointer. Puts the attribute value in the vector element pointed to by vector_pointer.
Returns FALSE, if the user chooses to quit. */

char options[Maxz_Attribute_Options + 1],
option;
cardinal count = 0;

/* determine which values are valid for this attribute x/

if (attribute_pointer—yes # NULL) {
options|[count] = Yes_Character;
count += sizeof (char);

}

if (attribute_pointer—mno # NULL) {
options|[count] = No_Character;
count += sizeof (char);
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if (attribute_pointer—unknown # NULL) {
options|count] = Unknown_Character;
count += sizeof (char);

}

if (attribute_pointer—details.local.help # NULL) {
options|[count] = Help_Character;
count += sizeof (char);

}

options|count] = Null_Character;

count += sizeof (char);

/* prompt the user for one of the valid attribute values */

do {
if ((option = Get_Option(attribute_pointer—details.local. question, options)) =
Quit_Character) {
Indent(log_stream, level);
forintf (log_stream, "Quitting ,consultation.\n\n");
return FALSF;
}
if (option = Help_Character)
forintf (stdout, "%s\n", attribute_pointer—details.local.help);
} while (option = Help_Character);

/* set this attribute’s value to that chosen =/

switch (option) {
case Yes_Character:
vector_pointer—attribute_value = YES,
if (echo)
forintf (stdout, "Yes:%s.\n", attribute_pointer—yes);
break;
case No_Character:
vector_pointer—attribute_value = NO;
if (echo)
forintf (stdout, "No: u%s . \n", attribute_pointer—no);
break;
case Unknown_Character:
vector_pointer—attribute_value = UNKNOWN;
if (echo)
forintf (stdout, "Unknown:%s.\n", attribute_pointer—unknown);
break;
¥

return TRUF;
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static boolean

get_external_fact(
file log_stream,
case_law_specification case_law,
boolean adjust,
boolean echo,
boolean inputable_later,
boolean verbose,
cardinal hypothetical_reports,
cardinal hypothetical_changes,
cardinal level,
string distances_filename,
string weights._filename,
string report_filename,
attribute xattribute_pointer,
cardinal attribute_number,
vector_element xvector_pointer)

/+ Resolves the value, in the instant case, of the external attribute pointed to by at-
tribute_pointer (attribute attribute_number) by reference to the relevant area. Puts the
attribute value in the vector element pointed to by wector_pointer. Returns FALSE, if the
user chooses to quit. */

string nearest_result_identifier;

boolean found = FALSE;
identifier_list_element xidentifier_list_pointer;
char message[Max_Error_Message_Length];

Indent(log_stream, level);
forintf (log_stream, "A%u_is external.\n\n", attribute_number);

/% determine the identifier of the “likely result” of the instant case in the relevant area
(attribute_pointer—details.external. area_identifier) =/

nearest_result_identifier = Case_Law(log_stream, case_law,
attribute_pointer—details. external. area_identifier, adjust, echo,
inputable_latex, verbose, hypothetical_reports, hypothetical_changes,
level + 1, distances._filename, weights_filename, report_filename);

if (nearest_result_identifier = NULL)
/% quit */
return FALSE;

/* search for the result identifier in the list of external result identifiers for YES for this
attribute s/

identifier_list_pointer = attribute_pointer—details.external.yes_identifier_head;
vector_pointer—attribute_value = YES,
while ((identifier_list_pointer # NULL) A —found) {
found = —stremp(identifier_list_pointer—identifier, nearest_result_identifier);
if (—found)
identifier_list_pointer = identifier_list_pointer—next;
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if (—found) {

/* search for the result identifier in the list of external result identifiers for NO for this
attribute */

identifier_list_pointer = attribute_pointer—details. external.no_identifier_head;
vector_pointer—attribute_value = NO;
while ((identifier_list_pointer # NULL) A\ —found) {
found = —stremp(identifier_list_pointer—identifier, nearest_result_identifier);
if (=found)
identifier_list_pointer = identifier_list_pointer—next;

}
if (—found) {

/* search for the result identifier in the list of external result identifiers for UNKNOWN
for this attribute */

identifier_list_pointer = attribute_pointer—details. external.unknown_identifier_head;
vector_pointer—attribute_value = UNKNOWN;
while ((identifier_list_pointer # NULL) A —found) {
found = —stremp (identifier_list_pointer—identifier, nearest_result_identifier);
if (=found)
identifier_list_pointer = identifier_list_pointer—next;
}
if (—found) {
sprintf (message, "Unexpected external result_ identifier \"%s\"",
nearest_result_identifier);
error_exit (log_stream, message);

}

/x write details of the attribute value to the log file */

Indent(log_stream, level);
forintf (log_stream, "Value of JA%u isy", attribute_number);
switch (vector_pointer—attribute_value) {
case YES:
forintf (log_stream, "YES");
break;
case NO:
forintf (log_stream, "NO");
break;
case UNKNOWN:
forintf (log_stream, "UNKNOWN");
break;
¥

forintf (log_stream, " .\n\n");

return TRUE;



static vector_element x
get_fact(

file log_stream,
case_law_specification case_law,
boolean adjust,

boolean echo,

boolean inputable_later,
boolean verbose,

cardinal hypothetical_reports,
cardinal hypothetical_changes,
cardinal level,

string distances_filename,
string weights_filename,
string report._filename,
attribute xattribute_pointer,
cardinal attribute_number)

consultant.c
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/* Determines the value, in the instant case, of the attribute pointed to by attribute_pointer
(attribute attribute_number). Interrogates the user, if the attribute is local; resolves the
value by reference to the relevant area, if the attribute is external. Returns a pointer to a
single vector element containing the attribute value; or NULL, if the user chooses to quit. */

vector_element xvector_pointer;

/* allocate memory for this vector element x*/

if ((vector_pointer = (vector_element *) malloc(sizeof (vector_element))) = NULL)
error_exit(log_stream, "malloc failed, during, fact vector handling");

if (attribute_pointer—external_attribute) {

/* the attribute is external */

if (—get_external_fact(log_stream, case_law, adjust, echo, inputable_latex, verbose,
hypothetical_reports, hypothetical_changes, level,
distances._filename, weights_filename, report._filename,
attribute_pointer, attribute_number, vector_pointer)) {

/* quit */

free(vector_pointer);
return NULL;

}

} else {

}

/* the attribute is local x/

if (—get_local_fact(log_stream, attribute_pointer, vector_pointer, echo, level)) {

/x quit */

free(vector_pointer);
return NULL;

}

vector_pointer—nexrt = NULL;
return vector_pointer;
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extern vector_element *

Get_Facts(
file log_stream,
case_law_specification case_law,
area *area.pointer,
boolean adjust,
boolean echo,
boolean inputable_late,
boolean verbose,
cardinal hypothetical_reports,
cardinal hypothetical_changes,
cardinal level,
string distances_filename,
string weights_filename,
string report_filename)

/+ Interrogates the user as to the values of local attributes, in the instant case, in the area
pointed to by area_pointer. Resolves the value of external attributes by reference to the
relevant area, recursively invoking Case_Law(). Prompts the user by writing to stdout;
reads the user’s response from stdin. Returns a pointer to a fact vector containing the facts
of the instant case; or NULL, if the user chooses to quit. */

attribute =attribute_pointer;

vector_element xfacts_head = NULL,
xvector_pointer = NULL;

cardinal count = 1;

/#* for every attribute ... */

for (attribute_pointer = area_pointer—attribute_head; attribute_pointer # NULL;
attribute_pointer = attribute_pointer—next)

if (facts_head = NULL) {
/# this is the first attribute */

if ((facts_head = get_fact(log_stream, case_law, adjust, echo, inputable_latex,
verbose, hypothetical_reports, hypothetical_changes, level,
distances_filename, weights_filename, report_filename,
attribute_pointer,1)) = NULL)

/* quit */
return NULL;

vector_pointer = facts_head;
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} else {
/* this is not the first attribute */

count++;
if ((vector_pointer—next =
get_fact(log_stream, case_law, adjust, echo, inputable_latex,
verbose, hypothetical_reports, hypothetical_changes, level,
distances._filename, weights_filename, report_filename,
attribute_pointer, count)) = NULL)

/* quit */
return NULL;

vector_pointer = vector_pointer—next;

}

return facts_head;






The ODOMETER module

odometer.h

/+ This is the header file for the ODOMETER module. It is also included by the CASES, DUMPER
and REPORTER modules. x/

/* external functions =/

extern relative_distance_type

Relative_Distance(
distance_type x,
distance_type y);

extern void

Calculate_Distances(
file distances_stream,
file log_stream,
area *area_pointer,
case_law_specification case_law,
vector_element *facts_head,
boolean hypothetical,
cardinal number,
cardinal level);

odometer.c

/* This is the implementation file for the ODOMETER module. */

#include (stdio.h)
#include (math.h)
#include "shyster.h"
#include "cases.h"
#include "odometer.h"
#include "dumper.h"
#include "scales.h"
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static void
error_exit(
file stream,
const string message)

{
}

static void

warning(
file stream,
const string message,
cardinal level)

Write_ Error_Message_And_Ezit(stream, "Odometer", message);

Write_ Warning_Message(stream, "Odometer", message, level);

}

static void
zero_subdistance(
distance_subtype *subdistance_pointer)

/# Sets the subdistance pointed to by subdistance_pointer to zero. =/

{

subdistance_pointer—infinite = 0;
subdistance_pointer— finite = 0.0;

}

static void
zero_distance(
distance_type *distance_pointer)

/# Sets the distance pointed to by distance_pointer to zero. =/

{

zero_subdistance (& distance_pointer—known);
zero_subdistance (& distance_pointer—unknown);

}
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static void
zero_correlation(
correlation_type xcorrelation_pointer)

/* Sets the correlation coefficient pointed to by correlation_pointer to zero. x/

{

correlation_pointer—meaningless = FALSE;
correlation._pointer—unweighted = 0.0;
correlation_pointer—weighted = 0.0;

}

static void
zero_metrics(
metrics_type xmetrics_pointer)

/* Sets the metrics pointed to by metrics_pointer to zero. */

{

zero_distance(&metrics_pointer—distance);
metrics_pointer—number_of_known_differences = 0;
metrics_pointer—number_of_known_pairs = 0
metrics_pointer—weighted_association_coefficient = 0.0;
zero_correlation(&metrics_pointer— correlation_coefficient);

}

static relative_distance_type

relative_subdistance(
distance_subtype x,
distance_subtype 1)

/+ Returns NEARER, if the subdistance z is less than the subdistance y; returns FURTHER,
if = is greater than y; returns EQUIDISTANT, otherwise. */

if ((z.infinite = y.infinite) A Is_Equal(z.finite, y.finite, Distance_Precision))
return FQUIDISTANT,
else if ((z.infinite < y.infinite) V
((z.infinite = y.infinite) A Is_Less(z.finite, y.finite, Distance_Precision)))
return NEARER,
else
return FURTHER;
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extern relative_distance_type

Relative_Distance(
distance_type z,
distance_type y)

/+ Returns NEARER, if the distance z is less than the distance y; returns FURTHER, if z is
greater than y; returns EQUIDISTANT, otherwise. */

if ((z.known.infinite + z.unknown.infinite =
y.known.infinite + y.unknown.infinite) N
Is_Equal(z.known.finite + z.unknown.finite,
y.known.finite + y.unknown.finite, Distance_Precision))
return EQUIDISTANT;
else if ((z.known.infinite + z.unknown.infinite <
y.known.infinite + y.unknown.infinite) v
((z.known.infinite + r.unknown.infinite =
y.known.infinite + y.unknown.infinite) N
Is_Less(z.known.finite + z.unknown.finite,
y.known. finite + y.unknown.finite, Distance_Precision)))
return NEARER,;
else
return FURTHER;

static void

add_weight(
file log_stream,
attribute_value_type ,
attribute_value_type y,
weight_type weight,
metrics_type xmetrics_pointer,

cardinal level)

/* Adds weight to the known distance in the metrics pointed to by metrics_pointer, if the
attribute values r and y are known and different. Adds weight to the unknown distance
in the metrics pointed to by metrics_pointer, if either of the attribute values z or y is
UNKNOWN. */

if (—weight.infinite N Is_Zero(weight.finite) A ((z # UNKNOWN) V (y #+ UNKNOWN)))
warning(log_stream, "known, attribute value for weightless attribute", level);
else if ((x = UNKNOWN) Vv (y = UNKNOWN))
if (weight.infinite)
metrics_pointer—distance.unknown.infinite++;
else

metrics_pointer—distance.unknown.finite += weight.finite;
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else {
if (z #y) {
if (weight.infinite)
metrics_pointer—distance. known.infinite++;
else
metrics_pointer—distance.known.finite += weight.finite;

static void

sum_pair(
attribute_value_type x,
attribute_value_type y,
weight_type weight,
metrics_type xsum_pointer X,
correlation_type xsum_pointer_Y)

/* Adds the attribute values (weighted and unweighted) of both z and y to various of the
metrics of sum_pointer_X and sum_pointer_Y, if both z and y are known. (These metrics
are used here as temporary storage; the final sums are later used to calculate association
and correlation coefficients.) */

floating_point temp;
if ((z 2 UNKNOWN) A (y # UNKNOWN)) {

sum_pointer_ X —number_of_known_pairs++;
if (z # y)

sum_pointer_X —number_of_known_differences++;
sum_pointer_ X —weighted_association_coefficient += weight.finite;
if (weight.infinite)

/* one of the attributes is infinitely weighted, so use a “pseudo-infinite” weight for
the calculation of weighted correlation coefficients */

weight.finite = Very_Heavy_Indeed;

(void) Attribute_Value(z, &temp);
sum_pointer_X —correlation_coefficient.unweighted += temp;
sum_pointer_X —correlation_coefficient.weighted += temp X weight.finite;

(void) Attribute_ Value(y, &temp);
sum_pointer. Y —unweighted += temp;
sum_pointer_ Y —weighted += temp X weight.finite;
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static void

correlate_pair(
attribute_value_type x,
attribute_value_type vy,
floating_point mean_X,
floating_point mean_Y,
floating_point xnumerator,
floating_point xleft_denominator,
floating_point xright_denominator,
weight_type weight)

/+ Updates xnumerator, xleft_denominator and xright_denominator appropriately, if both z
and y are known: xleft_denominator is incremented by the square of the weighted value of
x less mean_X; xright_denominator is incremented by the square of the weighted value of
y less mean_Y; s*numerator is incremented by the product of the weighted value of z less
mean_X and the weighted value of y less mean_Y. These variables are later used in the
calculation of the weighted correlation coefficient v’ which is defined as

5o (Agg x wi — A5) (Agy  w; — Ap)

/ i=

N

where A;; is the value of the ith attribute for the jth case, w; is the weight of the 7th
attribute, and fl;- is the weighted mean of all attribute values for the jth case. (xnumerator,
xleft_denominator and xright_denominator are so-named because they form the numerator,
and the left and right side of the (square of the) denominator, in the above formula.) */
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floating_point temp_X,
temp_Y;

if ((z £ UNKNOWN) A (y # UNKNOWN)) {
if (weight.infinite)

/* one of the attributes is infinitely weighted, so use a “pseudo-infinite” weight for
the calculation of weighted correlation coefficients */

weight.finite = Very_Heavy_Indeed,

(void) Attribute_Value(z, &temp_X);
(void) Attribute_Value(y, &temp_Y);

snumerator += (temp_X X weight.finite — mean_X) x
(temp_Y x weight.finite — mean_Y);

xleft_denominator += (temp_X X weight.finite — mean_X) x
(temp_X X weight.finite — mean_X);

xright_denominator += (temp_Y X weight.finite — mean_Y) x
(temp_ Y x weight.finite — mean_Y);



odometer.c 161

static void

calculate_case_means(
matriz_element xmatriz_pointer,
vector_element xvector_pointer,
attribute xattribute_pointer,
metrics_type xmetrics_pointer,
correlation_type xcorrelation_pointer)

/+ Calculates the mean attribute values for a leading case and the instant case (their attribute
values are pointed to by matriz_pointer and vector_pointer, respectively) and stores them as
the correlation coefficients in xmetrics_pointer and xcorrelation_pointer, respectively. (These
correlation coefficients are used here as temporary storage; their values are later used to
calculate the actual correlation coefficients.) *attribute_pointer is the head of the list of
attributes for this area. */

while (matriz_pointer = NULL) {
sum_pair(matriz_pointer—attribute_value, vector_pointer—attribute_value,
attribute_pointer—weight, metrics_pointer, correlation_pointer);
matriz_pointer = matrix_pointer— case_next;
vector_pointer = vector_pointer—next;
attribute_pointer = attribute_pointer—next;
¥
if (metrics_pointer—number_of -known_pairs # 0) {
metrics_pointer—correlation_coefficient. unweighted /=
metrics_pointer—number_of_known_pairs;
metrics_pointer—correlation_coefficient.weighted /=
metrics_pointer—number_of_known_pairs;
correlation_pointer—unweighted /=
metrics_pointer—number_of known_pairs;
correlation_pointer—weighted /=
metrics_pointer—number_of known_pairs;

static void

calculate_case_metrics(
file log_stream,
matriz_element xmatriz_pointer,
vector_element xvector_pointer,
attribute xattribute_pointer,
metrics_type xmetrics_pointer,
boolean *correlation_coefficients,
cardinal level)

/+ Calculates the metrics for a leading case and the instant case (their attribute values
are pointed to by matriz_pointer and wvector_pointer, respectively) and stores them in
smetrics_pointer. xattribute_pointer is the head of the list of attributes for this area.
xcorrelation_coefficients is set to TRUE, if the correlation coefficients are meaningful
(i.e. neither of the two cases has all attribute values equal). */
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correlation_type vector_means,
numerator,
left_denominator,
right_denominator;

weight_type unit_weight = { FALSE, 1.0 };

zero_correlation(&vector_means);
zero_correlation(&numerator);
zero_correlation(&left_denominator);
zero_correlation(&right_denominator);

calculate_case_means(matriz_pointer, vector_pointer, attribute_pointer,
metrics_pointer, &vector_means);

while (attribute_pointer # NULL) {

add_weight(log_stream, matriz_pointer—attribute_value,
vector_pointer—attribute_value,
attribute_pointer—weight, metrics_pointer, level);

correlate_pair(matriz_pointer—attribute_value, vector_pointer—attribute_value,
metrics_pointer—correlation_coefficient.unweighted, vector_means.unweighted,
&numerator.unweighted, &left_denominator.unweighted,
&right_denominator.unweighted, unit_weight);

correlate_pair(matriz_pointer—attribute_value, vector_pointer—attribute_value,
metrics_pointer—correlation_coefficient.weighted, vector_means.weighted,
&numerator.weighted, &left_denominator.weighted,
&right_denominator.weighted, attribute_pointer—weight);

matriz_pointer = matriz_pointer—case_next;
vector_pointer = vector_pointer—next;
attribute_pointer = attribute_pointer—next;
}
metrics_pointer—weighted_association_coefficient =
metrics_pointer—distance.known.finite /
metrics_pointer—weighted_association_coefficient;

if (Is_Zero(left_denominator.unweighted x right_denominator.unweighted))

/* either this case or the instant case has all attribute values equal: the correlation
coefficients are meaningless */

metrics_pointer—correlation_coefficient. meaningless = TRUE);

else {
metrics_pointer—correlation_coefficient.unweighted = numerator.unweighted /
(floating_point) sqrt((double)
(left_denominator.unweighted x right_denominator.unweighted));
metrics_pointer—correlation_coefficient.weighted = numerator.weighted /
(floating_point) sqrt((double)
(left_denominator.weighted X right_denominator.weighted));
xcorrelation_coefficients = TRUF;
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static void

calculate_ideal_point_means(
vector_element xvector_pointer_X,
vector_element xvector_pointer.Y,
attribute xattribute_pointer,
metrics_type xmetrics_pointer,
correlation_type xcorrelation_pointer)

/+ Calculates the mean attribute values for an ideal point and the instant case (their attribute
values are pointed to by wector_pointer_X and wvector_pointer_Y, respectively) and stores
them as the correlation coefficients in sxmetrics_pointer and *correlation_pointer, respect-
ively. (These correlation coefficients are used here as temporary storage; their values are
later used to calculate the actual correlation coefficients.) xattribute_pointer is the head of
the list of attributes for this area. */

while (vector_pointer_X # NULL) {
sum_pair(vector_pointer_X —attribute_value, vector_pointer. Y —attribute_value,
attribute_pointer—weight, metrics_pointer, correlation_pointer);
vector_pointer_X = vector_pointer_X—next;
vector_pointer. Y = vector_pointer.Y —next;
attribute_pointer = attribute_pointer—next;
¥
if (metrics_pointer—number_of_known_pairs # 0) {
metrics_pointer—correlation_coefficient. unweighted /=
metrics_pointer—number_of_known_pairs;
metrics_pointer—correlation_coefficient.weighted /=
metrics_pointer—number_of_known_pairs;
correlation_pointer—unweighted /=
metrics_pointer—number_of _known_pairs;
correlation_pointer—weighted /=
metrics_pointer—number_of _known_pairs;

static void
calculate_ideal_point_metrics(
file log_stream,
vector_element xvector_pointer X,
vector_element xvector_pointer_Y,
attribute xattribute_pointer,
metrics_type xmetrics_pointer,
boolean *correlation_coefficients,
cardinal level)

/+ Calculates the metrics for an ideal point and the instant case (their attribute values
are pointed to by wector_pointer_X and wvector_pointer_Y, respectively) and stores them
in sxmetrics_pointer. xattribute_pointer is the head of the list of attributes for this area.
xcorrelation_coefficients is set to TRUE, if the correlation coeflicients are meaningful
(i.e. neither the ideal point nor the instant case has all attribute values equal). */
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correlation_type vector_means,
numerator,
left_denominator,
right_denominator;

weight_type unit_weight = { FALSE, 1.0 };

zero_correlation(&vector_means);
zero_correlation(&numerator);
zero_correlation(&left_denominator);
zero_correlation(&right_denominator);

caleulate_ideal_point_means(vector_pointer_X, vector_pointer_Y, attribute_pointer,
metrics_pointer, &vector_means);

while (attribute_pointer # NULL) {
add_weight(log_stream, vector_pointer_ X —attribute_value,
vector_pointer_ Y —attribute_value,
attribute_pointer—weight, metrics_pointer, level);

correlate_pair(vector_pointer_ X —attribute_value, vector_pointer_. Y —attribute_value,
metrics_pointer—correlation_coefficient. unweighted, vector_means.unweighted,
&numerator.unweighted, &left_denominator.unweighted,
& right_denominator.unweighted, unit_weight);

correlate_pair(vector_pointer_X —attribute_value, vector_pointer_. Y —attribute_value,
metrics_pointer—correlation_coefficient.weighted, vector_means.weighted,
&numerator.weighted, &left_denominator.weighted,
&right_denominator.weighted, attribute_pointer—weight);

vector_pointer_X = vector_pointer_X—next;
vector_pointer.Y = vector_pointer_Y —next;
attribute_pointer = attribute_pointer—next;
¥
metrics_pointer—weighted_association_coefficient =
metrics_pointer—distance.known.finite /
metrics_pointer—weighted_association_coefficient;

if (Is_Zero(left_denominator.unweighted x right_denominator.unweighted))

/* either this ideal point or the instant case has all attribute values equal: the correla-
tion coefficients are meaningless */

metrics_pointer—correlation_coefficient. meaningless = TRUE;
else {
metrics_pointer—correlation_coefficient.unweighted = numerator.unweighted /
(floating_point) sqrt((double)
(left_denominator.unweighted x right_denominator.unweighted));
metrics_pointer—correlation_coefficient. weighted = numerator.weighted /
(floating_point) sqrt((double)
(left_denominator.weighted x right_denominator.weighted));
xcorrelation_coefficients = TRUE);
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static void

calculate_centroid_means(
centroid_element *centroid_pointer,
vector_element xvector_pointer,
attribute xattribute_pointer,
metrics_type xmetrics_pointer,
correlation_type xcorrelation_pointer)

/+ Calculates the mean attribute values for a centroid and the instant case (their attribute
values are pointed to by centroid_pointer and vector_pointer, respectively) and stores them as
the correlation coefficients in xmetrics_pointer and xcorrelation_pointer, respectively. (These
correlation coefficients are used here as temporary storage; their values are later used to
calculate the actual correlation coefficients.) *attribute_pointer is the head of the list of
attributes for this area. */

floating_point temp;
weight_type weight;

while (centroid_pointer # NULL) {
if ((—centroid_pointer—unknown) A (vector_pointer—attribute_value 2 UNKNOWN)) {

metrics_pointer—number_of_known_pairs++;
if (Nearest_Attribute_ Value(centroid_pointer—uvalue) #
vector_pointer—attribute_value)
metrics_pointer—number_of known_differences++;
weight = attribute_pointer—weight;

metrics_pointer—weighted_association_coefficient += weight.finite;

/* use the actual centroid value, not the nearest attribute value (as is done for
leading cases and ideal points) x*/

metrics_pointer—correlation_coefficient.unweighted += centroid_pointer—uvalue;
metrics_pointer—correlation_coefficient.weighted +=
centroid_pointer—uvalue X weight.finite;

(void) Attribute_ Value(vector_pointer—attribute_value, &temp);
correlation_pointer—unweighted += temp;
correlation_pointer—weighted += temp X weight.finite;

}

centroid_pointer = centroid_pointer—next;

vector_pointer = vector_pointer—next;

attribute_pointer = attribute_pointer—next;

}

if (metrics_pointer—number_of -known_pairs # 0) {

metrics_pointer—correlation_coefficient. unweighted /=
metrics_pointer—number_of_known_pairs;
metrics_pointer—correlation_coefficient.weighted =
metrics_pointer—number_of_known_pairs;
correlation_pointer—unweighted /=
metrics_pointer—number_of _known_pairs;
correlation_pointer—weighted =
metrics_pointer—number_of_known_pairs;
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static void

calculate_centroid_metrics(
file log_stream,
centroid_element *centroid_pointer,
vector_element xvector_pointer,
attribute xattribute_pointer,
metrics_type xmetrics_pointer,
boolean *correlation_coefficients,
cardinal level)

/+ Calculates the metrics for a centroid and the instant case (their attribute values are pointed
to by centroid_pointer and vector_pointer, respectively) and stores them in xmetrics_pointer.
xattribute_pointer is the head of the list of attributes for this area. xcorrelation_coefficients
is set to TRUE, if the correlation coeflicients are meaningful (i.e. neither the centroid nor
the instant case has all attribute values equal). */

correlation_type vector_means,
numerator,
left_denominator,
right_denominator;
floating_point temp,
weight;

zero_correlation(&vector_means);
zero_correlation(&numerator);
zero_correlation(&left_denominator);
zero_correlation(&right_denominator);

calculate_centroid_means(centroid_pointer, vector_pointer, attribute_pointer,
metrics_pointer, &vector_means);

while (attribute_pointer # NULL) {

if (centroid_pointer—unknown)
add_weight(log_stream, UNKNOWN, vector_pointer—attribute_value,
attribute_pointer—weight, metrics_pointer, level);
else {
add_weight(log_stream, Nearest_Attribute_ Value( centroid_pointer—uvalue),
vector_pointer—attribute_value, attribute_pointer—weight,
metrics_pointer, level);

if (vector_pointer—attribute_value # UNKNOWN) {
if (attribute_pointer—weight.infinite)

/+ one of the attributes is infinitely weighted, so use a “pseudo-infinite”
weight for the calculation of weighted correlation coefficients x*/

weight = Very_Heavy_Indeed;
else
weight = attribute_pointer—weight.finite;

(void) Attribute_ Value(vector_pointer—attribute_value, &temp);
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/* use the actual centroid value, not the nearest attribute value (as is done for
leading cases and ideal points) */

numerator.unweighted += ( centroid_pointer—uvalue —
metrics_pointer—correlation_coefficient. unweighted) x
(temp — vector_means.unweighted);

left_denominator.unweighted += (centroid_pointer—uvalue —
metrics_pointer—correlation_coefficient. unweighted) x
(centroid_pointer—uvalue —
metrics_pointer—correlation_coefficient. unweighted);

right_denominator.unweighted += (temp — vector_means.unweighted) x
(temp — vector_means.unweighted);

numerator.weighted += (centroid_pointer—uvalue x weight —
metrics_pointer—correlation_coefficient.weighted) x
(temp X weight — vector_means.weighted);

left_denominator.weighted += (centroid_pointer—uvalue X weight —
metrics_pointer—correlation_coefficient.weighted) X
(centroid_pointer—uvalue X weight —
metrics_pointer—-correlation_coefficient. weighted);

right_denominator.weighted += (temp X weight — vector_means.weighted) x
(temp x weight — vector_means.weighted);

}
}

centroid_pointer = centroid_pointer—next;
vector_pointer = vector_pointer—next;
attribute_pointer = attribute_pointer—next;
}
metrics_pointer—weighted_association_coefficient =
metrics_pointer—distance.known.finite /
metrics_pointer—weighted_association_coefficient;

if (Is_Zero(left_denominator.unweighted x right_denominator.unweighted))

/x either this centroid or the instant case has all attribute values equal: the correlation
coefficients are meaningless */

metrics_pointer—correlation_coefficient.meaningless = TRUE;
else {
metrics_pointer—correlation_coefficient.unweighted = numerator.unweighted /
(floating_point) sqrt((double)
(left_denominator.unweighted x right_denominator.unweighted));
metrics_pointer—correlation_coefficient.weighted = numerator.weighted /
(floating_point) sqrt((double)
(left_denominator.weighted x right_denominator.weighted));
xcorrelation_coefficients = TRUE;

static weight_list_element x

result_weight (
weight_list_element xweights_pointer,
result xresult_pointer,
result xtarget_result_pointer)



168 §11 The ODOMETER module

/# Returns the result weight (from the list of result weights pointed to by weights_pointer)

}

which corresponds to the result pointed to by target_result_pointer. (xresult_pointer is the

head of the list of results for this area.) =/

while (result_pointer # target_result_pointer) {
wetghts_pointer = weights_pointer—next;
result_pointer = result_pointer—next;

}

return weights_pointer;

static void
calculate_specified_directions(

attribute xattribute_pointer,
vector_element xvector_pointer,
result *result_head)

/* For every attribute, if the attribute value in the instant case is directed towards a result,

adds the weight of the attribute to the specified direction for that result. xattribute_pointer
is the head of the list of attributes for this area. The attribute values of the instant case
are pointed to by vector_pointer. */

direction_list_element xdirection_pointer;
weight_list_element sweights_pointer;

while (attribute_pointer = NULL) {
switch (vector_pointer—attribute_value) {

case YES:
direction_pointer = attribute_pointer—yes_direction_head;
break;

case NO:
direction_pointer = attribute_pointer—no_direction_head;
break;

case UNKNOWN:

direction_pointer = attribute_pointer—unknown_direction_head;
break;

while (direction_pointer # NULL) {

wetghts_pointer = result_weight(attribute_pointer—weights_head,
result_head, direction_pointer—result);

if (weights_pointer—weight.infinite)
direction_pointer—result—specified_direction.infinite++;
else
direction_pointer—result—specified_direction. finite +=

wetghts_pointer—weight. finite;

direction_pointer = direction_pointer—next;
}
vector_pointer = vector_pointer—next;
attribute_pointer = attribute_pointer—next;
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static void

calculate_other_directions(
area xarea_pointer,
vector_element xvector_pointer)

/* For every attribute, if only one ideal point has an attribute value matching that of the instant
case, adds the weight of the attribute to the ideal point direction for that ideal point’s result.
Similarly, for every attribute, if only one centroid has an attribute value matching that of
the instant case, adds the weight of the attribute to the centroid direction for that centroid’s
result. The attribute values of the instant case are pointed to by wvector_pointer.

UNKNOWN values are ignored when counting matches. This differs from the calculation of
specified directions (in calculate_specified_directions()) because an UNKNOWN value in an
ideal point could mean “don’t know,” while in a centroid it just indicates an absence of
values; by contrast, an UNKNOWN specified direction means “an UNKNOWN value for this
attribute suggests this result.” =/

result xresult_pointer,
xideal_point_matching_result,
xcentroid_matching_result;
attribute xattribute_pointer = area_pointer—attribute_head;
vector_element xideal_point_pointer;
centroid_element xcentroid_pointer;
cardinal count,
ideal_point_matches_count,
centrotd_matches_count;
weight_list_element xweights_pointer;

while (vector_pointer # NULL) {
if (vector_pointer—attribute_value # UNKNOWN) {

/+ count the number of ideal points and centroids with the same value for this
attribute as has the instant case */

tdeal_point_matches_count = 0;
centroid_matches_count = 0;
result_pointer = area_pointer—result_head;
while (result_pointer # NULL) {
ideal_point_pointer = result_pointer—ideal_point_head;
centroid_pointer = result_pointer—-centroid_head;
for (count = 1; count < attribute_pointer—number; count++) {
if (ideal_point_pointer # NULL)
ideal_point_pointer = ideal_point_pointer—next;
if (centroid_pointer # NULL)
centroid_pointer = centroid_pointer—next;
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if ((ideal_point_pointer # NULL) A
(ideal_point_pointer—attribute_value =
vector_pointer—attribute_value)) {
ideal_point_matches_count++;
ideal_point_matching_result = result_pointer;
}
if ((centroid_pointer # NULL) A
((centroid_pointer—unknown A
(vector_pointer—attribute_value = UNKNOWN)) V
(Nearest_Attribute_Value( centroid_pointer—value) =
vector_pointer—attribute_value))) {
centroid_matches_count++;
centroid_matching_result = result_pointer;

}

result_pointer = result_pointer—next;

}

if (ideal_point_matches_count = 1) {

/x add the weight of the attribute to the ideal point direction for the matching
ideal point’s result */

weights_pointer = result_weight( attribute_pointer—weights_head,
area_pointer—result_head, ideal_point_matching_result);

if (weights_pointer—weight.infinite)
ideal_point_matching_result—ideal_point_direction.infinite++;
else
ideal_point_matching_result—ideal_point_direction.finite +=
weights_pointer—weight.finite;

}

if (centroid_matches_count = 1) {

/* add the weight of the attribute to the centroid direction for the matching
centroid’s result x/

weights_pointer = result_weight(attribute_pointer—weights_head,
area_pointer—result_head, centroid_matching_result);

if (weights_pointer—weight.infinite)
centroid_matching_result—centroid_direction.infinite++;
else
centroid_matching_result—centroid_direction.finite +=
weights_pointer—weight.finite;

}

attribute_pointer = attribute_pointer—next;
vector_pointer = vector_pointer—next;
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static void
find_nearest_and_strongest(area xarea_pointer)

/+ Finds the nearest result, nearest ideal point, nearest centroid, and strongest directions
(specified, ideal point, and centroid) in the area pointed to by area_pointer, and adjusts
various pointers in xarea_pointer to point to them. =/

result xresult_pointer,
xequidistant_pointer,
xnearest_result = NULL;
relative_distance_type relative_distance;
kase xmearest_neighbour;

area_pointer—nearest_result = NULL;
area_pointer—nearest_ideal_point = NULL;
area_pointer—nearest_centroid = NULL;
area_pointer—strongest_specified_direction = NULL;
area_pointer—strongest_ideal_point_direction = NULL;
area_pointer—strongest_centroid_direction = NULL;

/x for every result ... */

for (result_pointer = area_pointer—result_head; result_pointer # NULL;
result_pointer = resull_pointer—next) {

result_pointer—equidistant_next = NULL;

if (result_pointer—nearest_known_compared_with_unknown = FURTHER)
nearest_neighbour = result_pointer—mnearest_unknown._case;

else
nearest_neighbour = result_pointer—mnearest_known._case;

if (nearest_neighbour # NULL)
/* this result has a nearest neighbour (i.e. it has at least one case) x*/
if (nearest_result = NULL)
/* no nearest result has been found yet, so this result is the nearest so far */
nearest_result = result_pointer;
else {

/* a nearest result has previously been found, so compare the nearest neighbour
for this result with the nearest neighbour for that nearest result */

if (nearest_result—nearest_known._compared with_unknown = FURTHER)
relative_distance = Relative_Distance(nearest_neighbour—metrics.distance,
nearest_result—nearest_unknown_case—metrics.distance);
else
relative_distance = Relative_Distance(nearest_neighbour—metrics.distance,
nearest_result—nearest_known_case—metrics.distance);
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if (relative_distance = EQUIDISTANT) {

/* the two cases are equidistant from the instant case, so add this result to
the end of the list of equidistant results */

for (equidistant_pointer = nearest_result;
equidistant_pointer—equidistant_next # NULL;
equidistant_pointer = equidistant_pointer—equidistant_next);

equidistant_pointer—equidistant_next = result_pointer;

} else if (relative_distance = NEARER)

/* the nearest neighbour for this result is nearer to the instant case than the
previous nearest neighbour, so this result becomes the nearest result */

nearest_result = result_pointer;

}

/* check whether this result has the nearest ideal point */

result_pointer—equidistant_ideal_point_next = NULL;
if (result_pointer—ideal point_head # NULL) {
if (area_pointer—mnearest_ideal_point = NULL)
area_pointer—nearest_ideal_point = result_pointer;
else if ((relative_distance =
Relative_Distance(result_pointer—ideal_point_metrics.distance,
area_pointer—nearest_ideal_point—
ideal_point_metrics.distance)) = EQUIDISTANT) {
for (equidistant_pointer = area_pointer—nearest_ideal_point;
equidistant_pointer—equidistant_ideal_point_next # NULL;
equidistant_pointer = equidistant_pointer—equidistant_ideal_point_next);
equidistant_pointer—equidistant_ideal_point_next = result_pointer;
} else if (relative_distance = NEARER)
area_pointer—nearest_ideal_point = result_pointer;

}

/* check whether this result has the nearest centroid =/

result_pointer—equidistant_centroid_next = NULL;
if (result_pointer—centroid_head # NULL) {
if (area_pointer—mnearest_centroid = NULL)
area_pointer—nearest_centroid = result_pointer;,
else if ((relative_distance =
Relative_Distance(result_pointer—centroid_metrics.distance,
area_pointer—nearest_centroid—
centroid_metrics.distance)) = EQUIDISTANT) {
for (equidistant_pointer = area_pointer—mnearest_centroid;
equidistant_pointer—equidistant_centroid_next # NULL;
equidistant_pointer = equidistant_pointer—equidistant_centroid_next);
equidistant_pointer—equidistant_centroid_next = result_pointer;
} else if (relative_distance = NEARER)
area_pointer—nearest_centroid = result_pointer;
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/* check whether this result has the strongest specified direction x*/

result_pointer—equidistant_specified_direction_next = NULL;
if (area_pointer—strongest_specified_direction = NULL)
area_pointer—strongest_specified_direction = result_pointer;
else if ((relative_distance = relative_subdistance(result_pointer—specified_direction,
area_pointer—strongest_specified_direction—
specified_direction)) = EQUIDISTANT) {
for (equidistant_pointer = area_pointer—strongest_specified_direction;
equidistant_pointer—equidistant_specified_direction_next # NULL;
equidistant_pointer =
equidistant_pointer—equidistant_specified_direction_next);
equidistant_pointer—equidistant_specified_direction_next = result_pointer;
} else if (relative_distance = FURTHER)
area_pointer—strongest_specified_direction = result_pointer;

/* check whether this result has the strongest ideal point direction =/

result_pointer—equidistant_ideal_point_direction_next = NULL;
if (area_pointer—strongest_ideal_point_direction = NULL)
area_pointer—strongest_ideal_point_direction = result_pointer;
else if ((relative_distance = relative_subdistance(result_pointer—ideal_point_direction,
area_pointer—strongest_ideal_point_direction—
ideal_point_direction)) = EQUIDISTANT) {
for (equidistant_pointer = area_pointer—strongest_ideal_point_direction;
equidistant_pointer—equidistant_ideal_point_direction_next # NULL;
equidistant_pointer =
equidistant_pointer—equidistant_ideal_point_direction_next);
equidistant_pointer—equidistant_ideal_point_direction_next = result_pointer;
} else if (relative_distance = FURTHER)
area_pointer—strongest_ideal_point_direction = result_pointer;

/* check whether this result has the strongest centroid direction */

result_pointer—equidistant_centroid_direction_next = NULL;
if (area_pointer—strongest_centroid_direction = NULL)
area_pointer—strongest_centroid_direction = result_pointer;
else if ((relative_distance = relative_subdistance(result_pointer—centroid_direction,
area_pointer—strongest_centroid_direction—
centroid_direction)) = EQUIDISTANT) {
for (equidistant_pointer = area_pointer—strongest_centroid_direction;
equidistant_pointer—equidistant_centroid_direction_next # NULL;
equidistant_pointer =
equidistant_pointer—equidistant_centroid_direction_next);
equidistant_pointer—equidistant_centroid_direction_next = result_pointer;
} else if (relative_distance = FURTHER)
area_pointer—strongest_centroid_direction = result_pointer;

}

area_pointer—nearest_result = nearest_result;
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/+ ensure that none of the strongest directions is so small as to be effectively zero */

if (Is_Zero_Subdistance(area_pointer—strongest_specified_direction—
specified_direction))
area_pointer— strongest_specified_direction = NULL;
if (Is_Zero_Subdistance(area_pointer—strongest_ideal_point_direction—
ideal_point_direction))
area_pointer—strongest_ideal_point_direction = NULL;
if (Is_Zero_Subdistance(area_pointer—strongest_centroid_direction—
centroid_direction))
area_pointer— strongest_centroid_direction = NULL;

static void
resolve_equidistant_results(
file log_stream,
area *area_pointer,
cardinal level)

/# Chooses between two or more nearest results (and sets area_pointer—nearest_result appro-
priately) by reference to the rank of the courts involved in the nearest neighbours, and the
recentness of those cases. Issues a warning as to how the equidistance has been resolved. =/

result sresult_pointer,
«highest_ranking_result,
xmost_recent_result;

cardinal highest_ranking_court = 0,

most_recent_year = 0;

kase snearest_neighbour;

boolean one_highest_ranking_court = FALSE;

boolean one_most_recent_year = FALSE;

/#* for each equidistant result ... =/

for (result_pointer = area_pointer—nearest_result; result_pointer # NULL;
result_pointer = result_pointer—equidistani_nezxt) {

/# find the nearest neighbour for this result =/

if (result_pointer—nearest_known_compared_with_unknown = FURTHER)
nearest_neighbour = result_pointer—nearest_unknown_case;
else

nearest_neighbour = result_pointer—nearest_known_case;

if ((nearest_neighbour— court_string # NULL) A
(nearest_neighbour—court_rank # 0)) {

/# this case has a court, with a rank =/

if ((highest_ranking_court = 0) V
(nearest_neighbour— court_rank < highest_ranking_court)) {

/* this is the first court for any result, or this court is more important than the
highest ranking court yet found */
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highest_ranking_result = result_pointer;
highest_ranking_court = nearest_neighbour—court_rank;
one_highest_ranking_court = TRUE;

/* this must also be the most recent case for this rank so far */

most_recent_result = result_pointer;
most_recent_year = nearest_neighbour—year;
one_most_recent_year = TRUF,

} else if (nearest_neighbour—-court_rank = highest_ranking_court) {
/* there are two or more equidistant cases with courts of this rank x/
one_highest_ranking_court = FALSE;
if (nearest_neighbour—year > most_recent_year) {
/* this is the most recent case for this rank so far */

most_recent_result = result_pointer;
most_recent_year = nearest_neighbour—year;
one_most_recent_year = TRUF;

else if (nearest_neighbour—year = most_recent_year
g Y Y

/* this case is exactly as old as the most recent case yet found for this
rank */

one_most_recent_year = FALSE;

}
} else {

/* this case has no court, or a court with no rank =/

if ((most_recent_year = 0) V
(nearest_neighbour—year > most_recent_year)) {

/* this is the first case for any result, or this case is more recent than the most
recent yet found */

most_recent_result = result_pointer;
most_recent_year = nearest_neighbour—year;
one_most_recent_year = TRUFE,

} else if (nearest_neighbour—year = most_recent_year)
/x this decision is exactly as old as the most recent decision yet found =/

one_most_recent_year = FALSE,

}
}

if (one_highest_ranking_court) {
/* there was only one highest ranking court, so choose that case’s result */

area_pointer—nearest_result = highest_ranking_result;
warning(log_stream,
"equidistant results; nearest, result chosen,"
"on the basis of rank",level);
return;
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if (one_most_recent_year) {
/# there was only one case decided as recently as this, so choose that case’s result =/

area_pointer—nearest_result = most_recent_result;
warning(log_stream,
"equidistant results; nearest result chosen "
"on the basis of recentness", level);
return;

}

error_ezit(log_stream, "can’t choose between equidistant, results");

extern void

Calculate_Distances(
file distances_stream,
file log_stream,
area *area.pointer,
case_law_specification case_law,
vector_element *facts_head,
boolean hypothetical,
cardinal number,

cardinal level)

/# Calculates the distances between the instant case and every leading case, ideal point
and centroid in the area pointed to by area_pointer, and writes a table of distances to
distances_stream (if it is not NULL). If number is not zero then the instant case is actually
a hypothetical (if hypothetical is TRUE) or an instantiation, and number is its number. =/

result xresult_pointer;
kase *case_pointer,
* equidistant_pointer;

relative_distance_type relative_distance;
/#* for every result ... =/

for (result_pointer = area_pointer—result_head; result_pointer # NULL;
result_pointer = result_pointer—nezt) {

/# initialize result details =/

result_pointer—mnearest_known_case = NULL;
result_pointer—nearest_unknown_case = NULL;
zero_metrics(&result_pointer—ideal_point_metrics);
zero_metrics(&result_pointer—centroid_metrics);
zero_subdistance(&resuli_pointer—specified_direction);
zero_subdistance(&result_pointer—ideal_point_direction);
zero_subdistance(&result_pointer—centroid_direction);
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/* for every case with this result ... */

for (case_pointer = result_pointer—case_head; case_pointer # NULL;
case_pointer = case_pointer—next) {

/* initialize case details x/

zero_metrics(& case_pointer—metrics);
case_pointer—equidistant_known_next = NULL;
case_pointer—equidistant_unknown_next = NULL;

calculate_case_metrics(log_stream, case_pointer—matriz_head,
facts_head, area_pointer—attribute_head, & case_pointer—metrics,
&area_pointer—correlation_coefficients, level);

if (—Is.Zero_Subdistance(case_pointer—metrics.distance.unknown)) {

/* the case has unknown distance, so check to see whether it is the nearest
unknown neighbour */

if (result_pointer—nearest_unknown_case = NULL)
result_pointer—mnearest_unknown_case = case_pointer;
else if ((relative_distance = Relative_Distance(case_pointer—metrics.distance,
result_pointer—mnearest_unknown_case—
metrics.distance)) = EQUIDISTANT) {
for (equidistant_pointer = result_pointer—nearest_unknown_case;
equidistant_pointer—equidistant_unknown_next # NULL;
equidistant_pointer
= equidistant_pointer—equidistant_unknown_next);
equidistant_pointer—equidistant_unknown_next = case_pointer;
} else if (relative_distance = NEARER)
result_pointer—mnearest_unknown_case = case_pointer;

} else {

/* the case has no unknown distance, so check to see whether it is the nearest
known neighbour */

if (result_pointer—nearest_known_case = NULL)
result_pointer—nearest_known_case = case_pointer;
else if ((relative_distance = Relative_Distance(case_pointer—metrics.distance,
result_pointer—mnearest_known_case—
metrics.distance)) = EQUIDISTANT) {
for (equidistant_pointer = result_pointer—nearest_known._case;
equidistant_pointer—equidistant_known_next # NULL;
equidistant_pointer = equidistant_pointer—equidistant_known_next);
equidistant_pointer—equidistant_known_next = case_pointer;
} else if (relative_distance = NEARER)
result_pointer—mnearest_known_case = case_pointer;
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/* note which of the nearest known neighbour and the nearest unknown neighbour is
the nearest neighbour */
if ((result_pointer—nearest_known_case = NULL) A
(result_pointer—nearest_unknown_case = NULL))
result_pointer—nearest_known_compared_with_unknown = EQUIDISTANT,
else if (result_pointer—nearest_known_case = NULL)
result_pointer—mnearest_known_compared_with_unknown = FURTHER,
else if (result_pointer—nearest_unknown_case = NULL)
result_pointer—mnearest_known_compared_with_unknown = NEARER);
else
result_pointer—mnearest_known_compared_with_unknown =
Relative_Distance(result_pointer—nearest_known_case—metrics. distance,
result_pointer—nearest_unknown_case—metrics.distance);

if (result_pointer—ideal point_head # NULL) {
calculate_ideal_point_metrics(log_stream, result_pointer—ideal_point_head,
facts_head, area_pointer—attribute_head,
&result_pointer—ideal_point_metrics,
&area_pointer—correlation_coefficients, level);

}

calculate_centroid_metrics(log_stream, result_pointer—centroid_head,
facts_head, area_pointer—attribute_head, &result_pointer—centroid_metrics,
& area_pointer—-correlation_coefficients, level);

}

calculate_specified_directions(area_pointer—attribute_head, facts_head,
area_pointer—result_head);

calculate_other_directions(area_pointer, facts_head);
find_nearest_and_strongest(area_pointer);
if (area_pointer—mnearest_result—equidistant next # NULL)
/x there are two or more equidistant results, so choose one of them x/
resolve_equidistant_results(log_stream, area_pointer, level);
if (distances_stream # NULL) {
if (number = 0)
/* the instant case is the uninstantiated and unhypothesized instant case */

forintf (distances_stream, "%s{%s,area}\n\n"
"%s{Instantcase}\n\n", Heading, area_pointer—identifier, Subheading);

else if (hypothetical)

/* the instant case is hypothetical number =/

forintf (distances_stream, "Y%s{Hypothetical %u}\n\n", Subheading, number);
else

/* the instant case is instantiation number =/

forintf (distances_stream, "Y%s{Instantiation %u}\n\n", Subheading, number);

Write_Matriz (distances_stream, area_pointer, facts_head,
case_law.court_head, hypothetical, number);



The REPORTER module

reporter.h

/* This is the header file for the REPORTER module. It is also included by the CASES
module. */

/* external function */

extern void

Write_Report(
file report_stream,
file log_stream,
area *area_pointer,
vector_element *facts_head,
vector_element *xoriginal_facts,
boolean verbose,
boolean hypothetical,
boolean same_result,
cardinal number,
cardinal level);

reporter.c

/* This is the implementation file for the REPORTER module. */

#include (stdio.h)
#include "shyster.h"
#include "cases.h"
#include "reporter.h"
#include "dumper.h"
#include "odometer.h"
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static void

warning(
file stream,
const string message,
cardinal level)

Write_ Warning_Message(stream, "Reporter", message, level);

}

static void

list_facts(
file report_stream,
vector_element xvector_pointer,
attribute xattribute_pointer,
cardinal count)

/# Lists the facts pointed to by wector_pointer by writing the appropriate string (YES, NO, or
UNKNOWN) for each attribute. =attribute_pointer is the head of the list of attributes for this
area. count is the number of attributes. =/

/* while there are still facts to list ... =/
while ((attribute_pointer # NULL) A (count # 0)) {

if (count = 1)

Write(report_stream, vector_pointer—attribute_value = YES 7
attribute_pointer—yes : vector_pointer—attribute_value = NO 7
attribute_pointer—no : attribute_pointer—unknown,".",1, Hang);

else if (count = 2)

Write(report_stream, vector_pointer—attribute_value = YES 7
attribute_pointer—yes : vector_pointer—attribute_value = NO 7
attribute_pointer—no : attribute_pointer—unknown, " ; ,and", 1, Hang);

else

Write(report_stream, vector_pointer—attribute_value = YES 7
attribute_pointer—yes : vector_pointer—attribute_value = NO 7
attribute_pointer—no : attribute_pointer—unknown,";", 1, Hang);

vector_pointer = vector_pointer—next;
attribute_pointer = attribute_pointer—next;
count——;

}
}

static void
list_equidistant_cases_known_first(
file report_stream,
kase xknown_case_pointer,
kase xunknown_case_pointer,
boolean short_names,
boolean and)

/# Lists the case pointed to by known_case_pointer (and any known equidistant cases), then
the case pointed to by unknown_case_pointer (and any unknown equidistant cases). Writes
short case names, if short_names is TRUE. Writes “and” between the last two cases in the
list, if and is TRUE; writes “or”, otherwise. =/
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/* while there are still known cases to list ... x/
while (known_case_pointer # NULL) {
/+ write the case name with appropriate trailing characters */

forintf (report_stream, "{\\it %s", short_names ?
known_case_pointer—short_name : known_case_pointer—name);

if ((known_case_pointer—equidistant_known_next = NULL) A
(unknown_case_pointer = NULL))

/* this is the last case to list */
fprintf (report_stream, "\\/3}");

else if (((known_case_pointer—-equidistant_known_next # NULL) A
(known_case_pointer—-equidistant_known_next—
equidistant_known_next = NULL) A
(unknown_case_pointer = NULL)) V
((known_case_pointer—equidistant_known_next = NULL) A
(unknown_case_pointer = NULL) A
(unknown_case_pointer—-equidistant unknown_next = NULL)))

/* this is the penultimate case to list */
fprintf (report_stream, "\\/}_ %s\n", and ? "and" : "or");

else
forintf (report_stream, "}, \n");

known_case_pointer = known_case_pointer—equidistant_known_next;

}

/* while there are still unknown cases to list ... */
while (unknown_case_pointer # NULL) {
/+ write the case name with appropriate trailing characters */

forintf (report_stream, "{\\it %s", short_names ?
unknown_case_pointer—short_name : unknown._case_pointer—name);
if (unknown_case_pointer—equidistant_unknown_next = NULL)

/* this is the last case to list */
forintf (report_stream, "\\/}");

else if (unknown_case_pointer—-equidistant_unknown_next—
equidistant_unknown_next = NULL)

/* this is the penultimate case to list */
fprintf (report_stream, "\\/}_%s\n", and ? "and" : "or");

else
fprintf (report_stream, "} ,\n");

unknown._case_pointer = unknown._case_pointer—equidistant_unknown_next;
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static void
list_equidistant_cases_unknown_first(
file report_stream,
kase xknoum_case_pointer,
kase xunknown_case_pointer,
boolean short_names,
boolean and)

/# Lists the case pointed to by unknown_case_pointer (and any unknown equidistant cases),
then the case pointed to by known_case_pointer (and any known equidistant cases). Writes
short case names, if short_names is TRUE. Writes “and” between the last two cases in the
list, if and is TRUE; writes “or”, otherwise. =/

/+ while there are still unknown cases to list ... %/
while (unknown_case_pointer # NULL) {
/# write the case name with appropriate trailing characters =/

forintf (report_stream, "{\\it,%s", short_names 7
unknoun_case_pointer— short_name : unknown_case_pointer—name);
if ((unknown_case_pointer— equidistant_unknown_next = NULL) N
(known_case_pointer = NULL))

/# this is the last case to list */
forintf (report_stream, "\\/}");

else if (((unknown_case_pointer— equidistant_unknown_next # NULL) A
(unknown_case_pointer—eguidistant_unknown_next—
equidistant_unknown_next = NULL) A
(known_case_pointer = NULL)) V
((unknown_case_pointer— equidistant_unknown_nert = NULL) N
(known_case_pointer # NULL) A
(known_case_pointer—equidistant_known_nezrt = NULL)))

/# this is the penultimate case to list =/
fprintf (report_stream, "\\/}_/ks\n", and 7 "and" : "or");

else
fprintf (report_stream, "} ,\n");

unknoun_case_pointer = unknown_case_pointer— equidistant_unknown_next;

}

/+ while there are still known cases to list ... /
while (known_case_pointer # NULL) {
/# write the case name with appropriate trailing characters =/

forintf (report_stream, "{\\it,%s", short_names 7
known_case_pointer—short_name : known_case_pointer—name);
if (known_case_pointer—equidistant_known_next = NULL)

/# this is the last case to list */
fprintf (report_stream, "\\/}");
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else if (known_case_pointer—equidistant_known_next—equidistant_known_next = NULL)
/* this is the penultimate case to list */
fprintf (report_stream, "\\/}_%s\n", and ? "and" : "or");

else
forintf (report_stream, "}, \n");

known_case_pointer = known_case_pointer—equidistant_known_next;

static void
list_equidistant_cases(

file report_stream,

kase xknown_case_pointer,
kase xunknown_case_pointer,
boolean unknown_first,
boolean short_.names,
boolean and)

/* Lists the case pointed to by known_case_pointer (and any known equidistant cases) and the

}

case pointed to by unknown_case_pointer (and any unknown equidistant cases). Lists the
unknown cases first, if unknown_first is TRUE. Writes short case names, if short_names is
TRUE. Writes “and” between the last two cases in the list, if and is TRUE; writes “or”,
otherwise. */

if (unknown._first)
list_equidistant_cases_unknown_first(report_stream, known_case_pointer,
unknown_case_pointer, short_names, and);
else
list_equidistant_cases_known._first(report_stream, known_case_pointer,
unknown_case_pointer, short_names, and);

static void
state_opinion(

file report_stream,

result xresult_pointer,

kase xknown_case_pointer,
kase xunknown_case_pointer,
boolean unknown_first)

/+ States its opinion: that, following the cases pointed to by known_case_pointer and

unknown_case_pointer, the result will be that which is pointed to by result_pointer. Lists
the unknown cases first, if unknown_first is TRUE. x/

fprintf (report_stream, "---following, \\frenchspacing\n");

list_equidistant_cases(report_stream, known_case_pointer, unknown_case_pointer,
unknown_first, FALSE, TRUE);

forintf (report_stream, "\\nonfrenchspacing---%%\n"
"%s . \n\n", result_pointer—string);
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static void

state_counter_opinion(
file report_stream,
result sresult_pointer,
kase xknown_case_pointer,
kase xunknown_case_pointer,
boolean unknown._first)

/# States a counter opinion: that, if the cases pointed to by known_case_pointer and
unknown_case_pointer are followed, the result will be that which is pointed to by
result_pointer. Lists the unknown cases first, if unknown_first is TRUE. =/

boolean plural = FALSE;
forintf (report_stream, "%s,If \\frenchspacing\n", Skip);

list_equidistant_cases(report_stream, known_case_pointer, unknown_case_pointer,
unknown_first, FALSE, FALSE);

if (known_case_pointer # NULL) {
if (unknown_case_pointer # NULL)
plural = TRUE;
else if (known_case_pointer— equidistant_known_next # NULL)
plural = TRUE;
} else if (unknown_case_pointer = NULL)
if (unknouwn_case_pointer— equidistant_unknown_nezrt # NULL)
plural = TRUE;

fprintf (report_stream, " ,\\nonfrenchspacing\n"
"%s_followed, then  %s.\n\n",
plural 7 "are" : "is", result_pointer—string);

static cardinal

number_of_similarities(
matriz_element xmatriz_pointer,
vector_element *vector_pointer)

/# Returns the number of similarities in attribute value pairs between a leading case and the
instant case (their attribute values are pointed to by matriz_pointer and wvector_pointer,
respectively), where both cases have known attribute values. =/

cardinal count = 0;
/+ while there are still attribute values to compare ... */
while (matriz_pointer # NULL) {

if ((matriz_pointer—attribute_value # UNKNOWN) A
(matriz_pointer— attribute_value = vector_pointer—attribute_value))

/# the corresponding attribute values are identical and known =/

count++;
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matriz_pointer = matrix_pointer— case_next;
vector_pointer = vector_pointer—next;

}

return count;

static void

list_similarities(
file report_stream,
matriz_element xmatriz_pointer,
vector_element xvector_pointer,
attribute xattribute_pointer,
cardinal count)

/+ Lists the similarities between a leading case and the instant case (their attribute values are
pointed to by matriz_pointer and vector_pointer, respectively), where both cases have known
attribute values, by writing the appropriate string (YES or NO) for the similar attributes.
xattribute_pointer is the head of the list of attributes for this area. count is the number of
similarities. */

/* while there are still attribute values to compare, and not all of the similarities have been
listed ... %/

while ((attribute_pointer # NULL) A (count # 0)) {

if ((matriz_pointer—atitribute_value 2 UNKNOWN) A
(matriz_pointer—attribute_value = vector_pointer—attribute_value)) {

/* the corresponding attribute values are identical and known, so write the relevant
string with appropriate trailing characters /

if (count =1)
Write(report_stream, matriz_pointer—attribute_value = YES ?
attribute_pointer—uyes : attribute_pointer—no, " .\n", 1, Hang);
else if (count = 2)
Write(report_stream, matriz_pointer—attribute_value = YES ?
attribute_pointer—uyes : attribute_pointer—mno, " ; ,and", 1, Hang);
else
Write(report_stream, matriz_pointer—attribute_value = YES ?
attribute_pointer—uyes : attribute_pointer—no,";", 1, Hang);

count—-;
}
matriz_pointer = matrix_pointer—case_next;
vector_pointer = vector_pointer—next;
attribute_pointer = attribute_pointer—next;
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static cardinal

number_of_known_differences(
matriz_element xmatriz_pointer,
vector_element xvector_pointer)

/# Returns the number of differences in attribute value pairs between a leading case and the
instant case (their attribute values are pointed to by matriz_pointer and wvector_pointer,
respectively), where the leading case has a known attribute value. */

cardinal count = 0;
/+ while there are still attribute values to compare ... */
while (matriz_pointer # NULL) {

if ((matriz_pointer—attribute_value # UNKNOWN) A
(matriz_pointer— attribute_value # vector_pointer—attribute_value))

/# the corresponding attribute values are different, and the leading case’s value is
known, so increment the count =/

count++;

matriz_pointer = matriz_pointer—case_next;
vector_pointer = vector_pointer—next;

}

return count;

}

static void

list_known_differences(
file report_stream,
matriz_element xmatriz_pointer,
vector_element xvector_pointer,
attribute xattribute_pointer,
cardinal count)

/# Lists the differences between a leading case and the instant case (their attribute values are
pointed to by matriz_pointer and vector_pointer, respectively), where the leading case has
a known attribute value, by writing the appropriate string (YES or NO) for the different
attributes. xattribute_pointer is the head of the list of attributes for this area. count is the
number of differences. =/

/#+ while there are still attribute values to compare, and not all of the differences have been

listed ... =/
while ((attribute_pointer # NULL) A (count # 0)) {

if ((matriz_pointer—attribute_value # UNKNOWN) A
(matriz_pointer— attribute_value # vector_pointer—attribute_value)) {

/# the corresponding attribute values are different, and the leading case’s value is
known, so write the relevant string with appropriate trailing characters */
if (count =1)
Write(report_stream, matriz_pointer—attribute_value = YES ?
attribute_pointer—yes : attribute_pointer—no,".",1, Hang);
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else if (count = 2)
Write(report_stream, matriz_pointer—attribute_value = YES ?
attribute_pointer—uyes : attribute_pointer—mno, " ; ,and", 1, Hang);

else
Write(report_stream, matriz_pointer—attribute_value = YES ?
attribute_pointer—uyes : attribute_pointer—mno,";", 1, Hang);
count——;

}

matriz_pointer = matriz_pointer—case_next;
vector_pointer = vector_pointer—next;
attribute_pointer = attribute_pointer—next;

static cardinal
number_of_unknowns(
matriz_element xmatriz_pointer)

/+ Returns the number of UNKNOWNS in the leading case whose attribute values are pointed
to by matriz_pointer. */

cardinal count = 0;
/* while there are still attribute values to check ... %/

while (matriz_pointer # NULL) {
if (matriz_pointer—attribute_value = UNKNOWN)
count++;
matriz_pointer = matriz_pointer—case_next;

}

return count;

static void

list_unknowns(
file report_stream,
matriz_element xmatriz_pointer,
attribute xattribute_pointer,
cardinal count)

/+ Lists the UNKNOWN string for each unknown attribute in the leading case whose attribute
values are pointed to by matriz_pointer. xattribute_pointer is the head of the list of attributes
for this area. count is the number of UNKNOWNs. */

/x while there are still attribute values to compare, and not all of the UNKNOWNs have
been listed ... x/

while ((attribute_pointer # NULL) A (count # 0)) {

if (matriz_pointer—attribute_value = UNKNOWN) {
if (count = 1)
Write(report_stream, attribute_pointer—unknown,".", 1, Hang);
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else if (count = 2)
Write(report_stream, attribute_pointer—unknown, " ; ,and", 1, Hang);
else
Write(report_stream, attribute_pointer—unknown, " ;", 1, Hang);
count——;
¥
matriz_pointer = matriz_pointer—case_nect;
attribute_pointer = attribute_pointer—next;

}
}

static cardinal

number_of_differences(
vector_element xvector_pointer_X,
vector_element xvector_pointer_Y')

/# Returns the number of differences in attribute value pairs between two fact vectors. */

{

cardinal count = 0;
/+ while there are still attribute values to compare ... */

while (vector_pointer_X # NULL) {
if (vector_pointer- X—attribute_value # vector_pointer_.Y —attribute_value)
count++;
vector_pointer-X = vector_pointer_X —next;
vector_pointer.Y = vector_pointer_Y —next;

}

return count;

}

static void

list_new_differences(
file report_stream,
vector_element xvector_pointer,
vector_element *original_vector_pointer,
attribute *attribute_pointer,
cardinal count)

/# Lists the differences between an instantiation or hypothetical and the uninstantiated
and unhypothesized instant case (their attribute values are pointed to by vector_pointer
and original_vector_pointer, respectively), by writing the appropriate string (YES, NO or
UNKNOWN) for the different attributes. *attribute_pointer is the head of the list of attrib-
utes for this area. count is the number of differences. */

/+ while there are still attribute values to compare, and not all of the differences have been

listed ... =/
while ((attribute_pointer # NULL) A (count # 0)) {
if (vector_pointer—attribute_value # original vector_pointer— attribute_value) {

/# the corresponding attribute values are different, so write the relevant string with
appropriate trailing characters =/



reporter.c 189

if (count =1)

Write(report_stream, vector_pointer—attribute_value = YES ?
attribute_pointer—yes : vector_pointer—attribute_value = NO 7
attribute_pointer—no : altribute_pointer—unknown,".", 1, Hang);

else if (count = 2)

Write(report_stream, vector_pointer—attribute_value = YES 7
attribute_pointer—yes : vector_pointer—attribute_value = NO 7
attribute_pointer—no : attribute_pointer—unknown, " ; and", 1, Hang);

else

Write(report_stream, vector_pointer—atiribute_value = YES 7
attribute_pointer—yes : vector_pointer—attribute_value = NO 7
attribute_pointer—no : altribute_pointer—unknown,";", 1, Hang);

count—-;
¥
vector_pointer = vector_pointer—next;
original_vector_pointer = original_vector_pointer—next;
attribute_pointer = attribute_pointer—next;

static void
summarize_case(
file report_stream,
kase xcase_pointer,
boolean written_linking_paragraph,
boolean verbose)

/* Writes the name of the case pointed to by case_pointer with its citation in a footnote.
Summarizes the case, if verbose is TRUE. If written_linking_paragraph is TRUE, a brief
paragraph was just written linking the previous case with this case (the two cases are
equidistant). x/

if (—case_pointer—summarized) {
/* the case has not been summarized yet =/
if (written_linking_paragraph)
/* the case’s citation has already been footnoted in the linking paragraph /

forintf (report_stream, "In \\frenchspacing\n"
"{\\it %s}\\nonfrenchspacing,\n",
case_pointer—short_name);

else {

forintf (report_stream, "In \\frenchspacing\n"
"{\\ityu%s}\\nonfrenchspacing, %%\n"
"\\footnote{%s.}\n",
case_pointer—name, case_pointer—-citation);
Write_ Year_and_ Court(report_stream, case_pointer, 1);
fprintf (report_stream, " ,\n");
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if (verbose) {
if (case_pointer—summary # NULL) {
Write(report_stream, case_pointer—summary, "\n", 1, Hang);
case_pointer—summarized = TRUE),
} else
fprintf (report_stream, "\n");
} else
Write(report_stream, " [summary] . \n", Empty_String, 1, Hang);

} else

/# the case has already been summarized =/

fprintf (report_stream, "Details of ,\\frenchspacing\n
"(\\it_%s\\/}_\\nonfrenchspacing\n"
"are_ summarized, above.\n",
case_pointer—short_name);

static void
list_similarities_and_differences(
file report_stream,
kase xcase_pointer,
attribute xattribute_head,
vector_element *facts_head,
string instant_case_type,
boolean neighbour,
boolean written_linking_paragraph,
boolean unknown_list_to_follow,

boolean verbose)

/# Cites the case pointed to by case_pointer, and lists the similarities between that case
and the instant case (whose attribute values are pointed to by facts_head).
izes the case, if verbose is TRUE. instant_case_type is either “instant”, “instantiated” or
“hypothetical”. If neighbour is TRUE, this case is a nearest neighbour; otherwise, it is a
nearest other. If written_linking paragraph is TRUE, a brief paragraph was just written link-
ing the previous case with this case (the two cases are equidistant). If unknown_list_to_follow
is TRUE, an invocation of list_unknowns() will immediately follow this invocation of

list_similarities_and_differences(). */

cardinal count;
if (—written_linking_paragraph)
/# a linking paragraph has not just been written =/

forintf (report_stream, "%s.,", Skip);
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if (case_pointer—summary # NULL)

/ this case has a summary, so write the case name (with its citation in a footnote) and
the summary */

summarize_case(report_stream, case_pointer, written_linking_paragraph, verbose);
if (Is_Zero_Subdistance(case_pointer—metrics.distance.known))

/x there is no known distance between this case and the instant case */

if (Is_Zero_Subdistance(case_pointer—metrics.distance.unknown)) {

/* there is no unknown distance between this case and the instant case */

forintf (report_stream,
"The_%syucase ison,all fours with ,\\frenchspacing\n",
instant_case_type);
if (case_pointer—summary # NULL)
forintf (report_stream,
"{\\ity%s}\\null\\nonfrenchspacing.\n",
case_pointer—short_name);
else

/* the case has no summary, so its citation has not yet been footnoted #/

forintf (report_stream,
"{\\it %sH\\null\\nonfrenchspacing.%%\n"
"\\footnote{%s.}\n",
case_pointer—name, case_pointer—citation);

} else {

/* there is some unknown distance between this case and the instant case x/

forintf (report_stream, "The s case {\\it_may\\/} be "
"on_all fours with \\frenchspacing\n",instant_case_type);
if (case_pointer—summary # NULL)
forintf (report_stream, "{\\1t_%s\\/}\\nonfrenchspacing",
case_pointer—short_name);
else

/* the case has no summary, so its citation has not yet been footnoted #/

forintf (report_stream, "{\\it %s\\/}\\nonfrenchspacing’%\n"
"\\footnote{¥s.}",
case_pointer—name, case_pointer—citation);

if (unknown_list_to_follow)
/* alist of unknown differences follows immediately */
forintf (report_stream, "---but\n");

else

/* a statement that this case would have been followed (instead of the nearest
neighbour) follows—and a list of unknown differences follows that s/

forintf (report_stream, " jand");
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} else {

/* there is some known and/or unknown distance between this case and the instant
case x/

count = number_of_similarities(case_pointer—matriz_head, facts_head);
if (count #0) {
forintf (report_stream, "There " );

if (neighbour)

/= characterize the similarities as “extremely significant” (one), “very signific-
ant” (two), or just “significant” (three or more) */

switch (count) {
case 1:
forintf (report_stream,
"isuoneuextremelyusignificant._lsimilarity\n");
break;
case 2:
forintf (report_stream,
"areutwouveryusignificantusimilarities\n");
break;
default:
forintf (report_stream,
"are several significant_similarities\n");

break;
}
else
switch (count) {
case 1:

forintf (report_stream,
"is one similarity\n");
break;
case 2:
forintf (report_stream,
"are two_similarities\n" );
break;
default:
forintf (report_stream,
"are several similarities\n");
break;
}
forintf (report_stream, "between the %s case and \\frenchspacing\n",
instant_case_type);

if (case_pointer—summary # NULL)
forintf (report_stream, "{\\it_%s\\/}\\null\\nonfrenchspacing:\n",
case_pointer—short_name);
else

/* the case has no summary, so its citation has not yet been footnoted #/

forintf (report_stream, "{\\1t_%s\\/}\\null\\nonfrenchspacing:%%\n"
"\\footnote{%s.}\n",
case_pointer—name, case_pointer—citation);
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list the similarities between this case and the instant case x/

list_similarities(report_stream, case_pointer—matriz_head, facts_head,

}

attribute_head, count);

count = number_of_known_differences(case_pointer—matriz_head, facts_head);

if (neighbour)
forintf (report_stream,

else {

"However, the %s case_ is not on all fours,"
"with \\frenchspacing\n"

"{\\ity %s}\\null\\nonfrenchspacing.\n",
instant_case_type, case_pointer—short_name);

if (count #0) {

}

/* characterize the differences as “extremely significant” (one), “very signific-
ant” (two), or just “significant” (three or more) */

forintf (report_stream, "However , jthere,");
switch (count) {
case 1:
forintf (report_stream,
"is_one extremely significant difference\n" );
break;
case 2:
forintf (report_stream,
"are\_,two\_,very\_,significant\_,differences\n");
break;
default:
forintf (report_stream,
"are_several significant, differences\n" );

break;

¥

forintf (report_stream, "between, the %s,case and \\frenchspacing\n",
instant_case_type);

forintf (report_stream,
"{\\it_%s}\\null\\nonfrenchspacing.\n",
case_pointer—short_name);

forintf (report_stream, "In that case\n");

/* list the differences between this case and the instant case */

list_known_differences(report_stream, case_pointer—matriz_head, facts_head,

attribute_head, count);
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static boolean

has_less_known_distance(
kase xcase_pointer_X,
kase xcase_pointer_Y)

/+ Returns TRUE, iff the case pointed to by case_pointer_X has less known distance than does
that pointed to by case_pointer_ Y. x/

return ((case_pointer X # NULL) A (case_pointer Y # NULL) A
((case_pointer_X—metrics. distance.known.infinite <
case_pointer_. Y —metrics. distance.known.infinite) V
((case_pointer_X—metrics.distance.known.infinite =

case_pointer_Y —metrics. distance. known.infinite) A

Is_Less(case_pointer_X —metrics. distance.known. finite,
case_pointer. Y —metrics. distance. known. finite,
Distance_Precision))));

static void
state_confidence(
file report_stream,
string short_name)

/* States its confidence that the case called short_name should still be followed. */

{

fprintf (report_stream, "Nevertheless, I believe that \\frenchspacing\n"
"{\\itu%s\\/}.\\nonfrenchspacing\n"
"should, be followed.\n\n", short_name);

static boolean

write_number_as_word(
file report_stream,
cardinal number)

/+ Writes number: as a word, if number < 10; as a number, otherwise. Returns TRUE, iff
number # 1: i.e. if the noun to follow should be plural. */

switch (number) {
case 1:
fprintf (report_stream, "one");
break;
case 2:
forintf (report_stream, "two");
break;
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fprintf (report_stream, "three");

break;
case 4:

fprintf (report_stream, "four");

break;
case 5:

fprintf (report_stream, "five");

break;
case 6:

fprintf (report_stream, "six");

break;
case T:

fprintf (report_stream, "seven");

break;
case &:

fprintf (report_stream, "eight");

break;
case 9:

forintf (report_stream, "nine");

break;
case 10:

printf (report_stream, "ten");
Ji

break;
default:

forintf (report_stream, "%u", number);

break;

return (number # 1);

static void
state_intransigence(

file report_stream,
kase xnearest_neighbour,
kase xnearest_other)

if ((nearest_neighbour—-court_string = NULL) V (nearest_other—-court_string = NULL))

195

/* Restates its opinion that the case pointed to by nearest_neighbour should be followed, and
compares the relative importance of the courts that decided that case and the case pointed
to by nearest_other. x/

/* the nearest neighbour or the nearest other has no court, so make no comment about
each case’s relative importance s/

forintf (report_stream, "\nConsequently, ");
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else if (nearest_neighbour—-court_rank < nearest_other—court_rank)

/* the nearest neighbour was decided by a more important court than was the nearest
other */

forintf (report_stream, "Note%s, that \\frenchspacing\n"
"{\\itu%s\\/}_\\nonfrenchspacing\n"
"is_only a decision of\n"
ll“/os\nll
"and, not as good authority as a case decided by\n"
"%shh\n"
"---like,\\frenchspacing\n"
"{\\it_%s}\\null\\nonfrenchspacing.\n\n"
"Consequently, ",
Is Zero_Subdistance(nearest_other—metrics.distance.known) A
Is_Zero_Subdistance(nearest_other—metrics.distance.unknown) ?
", however,": " also",
nearest_other—short_name, nearest_other— court_string,
nearest_neighbour—court_string, nearest_neighbour—short_name);

else if (nearest_neighbour—court_rank > nearest_other—court_rank)

/* the nearest other was decided by a more important court than was the nearest
neighbour */

forintf (report_stream, "\nDespite the_ fact that \\frenchspacing\n"
"{\\it %s\\/}_.\\nonfrenchspacing\n"
"is a decision of\n"
ll%s\nll
" (and_better authority than, a case_ decided by\n"
"%shh\n"
"---like \\frenchspacing\n"
"{\\itu%s\\/I\\nonfrenchspacing),\n",
nearest_other—short_name, nearest_other—-court_string,
nearest_neighbour—court_string, nearest_neighbour—short_name);

else if (nearest_neighbour— court_string = nearest_other—court_string)
/* the nearest neighbour and the nearest other were decided by the same court =/

forintf (report_stream, "\nDespite the fact that \\frenchspacing\n"
"{\\itu%s\\/}_\\nonfrenchspacing\n"
"and, \\frenchspacing\n"
"{\\itu%s\\/}_\\nonfrenchspacing\n"
"are both decisions of\n"
"%s,\n", nearest_other—short_name,
nearest_neighbour—short_name, nearest_other— court_string);
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else

/* the nearest neighbour and the nearest other were decided by different courts of the
same rank s/

fprintf (report_stream, "\nDespite the fact that, \\frenchspacing\n"
"{\\itu%s\\/}_\\nonfrenchspacing\n"
"is a decision of\n"
"%S\n"
" (and, as good authority as a case decided by\n"
"%shh\n"
"---1like \\frenchspacing\n"
"{\\it_%s\\/F\\nonfrenchspacing),\n",
nearest_other—short_name, nearest_other—-court_string,
nearest_neighbour—court_string, nearest_neighbour—short_name);

fprintf (report_stream, "there_ is nothing,in \\frenchspacing\n"
"{\\it_%s\\/}u\\nonfrenchspacing\n"
"to warrant any change in my, conclusion.\n\n",
nearest_other—short_name);

static boolean
write_linking_paragraph(
file report_stream,
kase xprevious_case_pointer,
kase xnext_case_pointer)

/* Writes a brief paragraph linking the previous case with the next case (the two cases are
equidistant), if there is a next case. Puts the two cases into context (i.e. explains which
is more important and why). Returns TRUE, if a paragraph is written, which means that
the next paragraph should not include year and court information—information included
in this linking paragraph. =/

if ((next_case_pointer # NULL) A
(previous_case_pointer—-court_string # NULL) A
(newt_case_pointer—court_string # NULL)) {

/* the previous case and the next case are equidistant and both have a court string, so
write a linking paragraph x*/

forintf (report_stream, "%suIn %u, \n", Skip, next_case_pointer—year);
if (previous_case_pointer—court_string = next_case_pointer—court_string) {
/* the previous case and the next case were decided by the same court */
if (previous_case_pointer—year = next_case_pointer—year)
/* the previous case and the next case were decided in the same year x*/

fprintf(report,stream, "the same year in which \\frenchspacing\n"
"{\\itu%s\\/}_\\nonfrenchspacing\n"
"was_decided,\n",
previous_case_pointer—short_name);
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fprintf (report_stream, "%s\n"
"also decided, \\frenchspacing\n"
"{\\it_%s}\\null\\nonfrenchspacing.%%\n"

"\\footnote{¥%s.}\n",
nert_case_pointer— court_string, nert_case_pointer—name,

next_case_pointer—citation);

if (previous_case_pointer—year # next_case_pointer—year) {

/#* the previous case and the next case were decided in a different year; the
previous case must be more recent than the next case (otherwise the next
case would be earlier in the list than the previous case) */

fprintf (report_stream, " (Note, however, that, \\frenchspacing\n"
"{\\it %s\\/}.\\nonfrenchspacing\n"
"is,,", previous_case_pointer—short_name);

if (write_number_as_word(report_stream,
previous_case_pointer—year — nert_case_pointer—year))
fprintf (report_stream, " ;years");
else
fprintf (report_stream, " ;year");

fprintf (report_stream, " more recent  than \\frenchspacing\n"
"{\\ity %s}\\null\\nonfrenchspacing.)\n",
next_case_pointer—short_name);

}

} else if (previous_case_pointer—court_rank = nezi_case_pointer— court_rank) {

/# the previous case and the next case were decided by different courts of the same

rank x/
if (previous_case_pointer—year = next_case_pointer—year)
/#* the previous case and the next case were decided in the same year =/

fprintf (report_stream, "the ;same ;year in, which \\frenchspacing\n"
"{\\it %s\\/}.\\nonfrenchspacing\n"
"was decided, by\n"
"’As s 3
previous_case_pointer—short_name,
previous_case_pointer— court_string);

fprintf (report_stream, "\\frenchspacing\n"
"{\\it_%s\\/}\\nonfrenchspacing#\n"
"\\footnote{)s.}\n"
"was decided, by\n"
"%s.\n"
" (A case decided, by\n"
n ./DS \n n
"is as;,good, authority, as a case decided by\n"
"hs", next_case_pointer—name, next_case_pointer—-citation,
nert_case_pointer— court_string, next_case_pointer— court_string,
previous_case_pointer—courl_string);
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if (previous_case_pointer—year = next_case_pointer—year)

/* the previous case and the next case were decided in the same year x/
fprintf (report_stream, " .)\n");

else {

/* the previous case and the next case were decided in a different year; the
previous case must be more recent than the next case (otherwise the next
case would be earlier in the list than the previous case) */

forintf (report_stream, " %%\n"
"---like \\frenchspacing\n"
"{\\it_%s\\/I\\nonfrenchspacing;\n"
"note, however, jthat \\frenchspacing\n"
"{\\it_%s\\/}u\\nonfrenchspacing\n"
"iS\_,"7
previous_case_pointer—short_name,
previous_case_pointer—short_name);

if (write_number_as_word(report_stream,
previous_case_pointer—year — next_case_pointer—year))
forintf (report_stream, " years");
else
Jprintf (report_stream, " year");

fprintf (report_stream, " _more_recent than \\frenchspacing\n"
"{\\it_%s}\\null\\nonfrenchspacing.)\n",
nexl_case_pointer—short_name);

}
1 else {
/+ the previous case and the next case were decided by different courts of different
ranks; the previous case must be more important than the next case, otherwise
the next case would be earlier in the list than the previous case) x/

if (previous_case_pointer—year = next_case_pointer—year)
/* the previous case and the next case were decided in the same year x/

forintf (report_stream, "the same year,in which \\frenchspacing\n"
"{\\itu%s\\/}_\\nonfrenchspacing\n"
"was decided by\n"
"%s ' y
previous._case_pointer—short_name,
previous_case_pointer—court_string);

fprintf (report_stream, "\\frenchspacing\n"
"{\\it,%s\\/F\\nonfrenchspacings’\n"
"\\footnote{%s.}\n"
"was_decided by\n"
" %S A \Il"
" (A case decided by\n"
n %S\nll
"is notyas_good authority as a case_ decided by\n"
"%s", next_case_pointer—name, next_case_pointer—citation,
next_case_pointer— court_string, next_case_pointer—-court_string,
previous_case_pointer— court_string);
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if (previous_case_pointer—year = next_case_pointer—year)
/* the previous case and the next case were decided in the same year x/
forintf (report_stream, " .)\n");

else
fprintf (report_stream, "%%\n"
"---like \\frenchspacing\n"
"{\\itL%s\\/I\\nonfrenchspacing;\n",
previous_case_pointer—short_name);

if (previous_case_pointer—year > next_case_pointer—year) {
/* the previous case is more recent than the next case */

forintf (report_stream, "furthermore \\frenchspacing\n"
"{\\it_%s\\/} .\ \nonfrenchspacing\n"
"is,", next_case_pointer—short_name);

if (write_number_as_word(report_stream,
previous_case_pointer—year — next_case_pointer—year))
forintf (report_stream, " years");
else
forintf (report_stream, " year");

forintf (report_stream, " 0lder than \\frenchspacing\n"
"{\\it_%s}\\null\\nonfrenchspacing.)\n",
previous_case_pointer—short_name);

} else if (previous_case_pointer—year < next_case_pointer—year) {
/* the next case is more recent than the previous case */

fprintf (report_stream, "though, \\frenchspacing\n"
"{\\itu%s\\/}_\\nonfrenchspacing\n"
"is,", next_case_pointer—short_name);

if (write_number_as_word(report_stream,
next_case_pointer—year — previous_case_pointer—year))
forintf (report_stream, " years");
else
forintf (report_stream, " year");

forintf (report_stream, " _more_recent than \\frenchspacing\n"
"{\\it_%sI\\null\\nonfrenchspacing.)\n",
previous_case_pointer—short_name);

}

forintf (report_stream, "\n");
return TRUFE,
} else
/* mo linking paragraph has been written s/

return FALSE;
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static void

handle_near_unknown(
file report_stream,
result xresult_pointer,
result xnearest_result_pointer,
kase xnearest_neighbour,
boolean nearest_neighbour_is_known,
area xarea_pointer,
vector_element *facts_head,
string instant_case_type,
boolean neighbour,
boolean verbose)

/* Argues that the nearest unknown case of the result pointed to by result_pointer would have
been followed but for its unknown distance. */

kase xcase_pointer;
boolean written_linking_paragraph = FALSE;

if (result_pointer = nearest_result_pointer) {
forintf (report_stream, "%s\\frenchspacing\n", Skip);

list_equidistant_cases(report_stream, NULL, result_pointer—nearest_unknown_case,
FALSE, FALSE, TRUE);

fprintf (report_stream, " \\nonfrenchspacing\n"
"%suingwhich Y%s.\n\n",
result_pointer—mnearest_unknown_case—equidistant_unknown_next =
NULL ? "is another case" : "are other cases", result_pointer—string);

}

/* for each nearest unknown case ... */

for (case_pointer = result_pointer—nearest_unknown_case; case_pointer # NULL;
case_pointer = case_pointer—-equidistant_unknown_next) {

list_similarities_and_differences(report_stream, case_pointer,
area_pointer—attribute_head, facts_head, instant_case_type, neighbour,
written_linking_paragraph, FALSE, verbose);

forintf (report_stream, "\n"
"I would, have suggested that \\frenchspacing\n"
"{\\it_%s\\/}_.\\nonfrenchspacing\n"
"be_followed (instead of ,\\frenchspacing\n",
case_pointer—short_name);

if (nearest_neighbour_is_known)
list_equidistant_cases(report_stream, nearest_neighbour, NULL,
FALSE, TRUE, TRUE);

else
list_equidistant_cases(report_stream, NULL, nearest_neighbour,
FALSE, TRUE, TRUE);
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forintf (report_stream, "\\nonfrenchspacing)\n"
"except,that\n");

list_unknowns(report_stream, case_pointer—matriz_head,
area_pointer— attribute_head, number_of_unknowns(case_pointer—matriz_head));

if (—neighbour)
state_intransigence(report_stream, nearest_neighbour, case_pointer);

written_linking_paragraph = write_linking_paragraph(report_stream, case_pointer,
case_pointer—equidistant_unknown_next);

}
}

static void

handle_nearest_known(
file report_stream,
result *result_pointer,
result +nearest_result_pointer,
kase snearest_neighbour,
area *area_pointer,
vector_element *facts_head,
string instant_case_type,
boolean verbose)

/# Argues that the result should be same as that of the nearest known neighbour. Uses the
nearest unknown neighbour too, if (but for its unknown distance) it would be the nearest
neighbour. =/

kase *case_pointer;
boolean written_linking_paragraph = FALSE;

if (has_less_known_distance(result_pointer—nearest_unknown_case,
result_pointer—nearest_known_case))

/# if not for its unknown distance, the nearest unknown neighbour would be the nearest
neighbour, so base the argument on the nearest known and the nearest unknown
neighbours */

state_opinion(report_stream, result_pointer,
result_pointer—nearest_known_case,
result_pointer—nearest_unknouwn_case, FALSE);

else
/# base the argument only on the nearest known neighbours */

state_opinion(report_stream, result_pointer,
result_pointer—nearest_known_case, NULL, FALSE);

/#* for each nearest known neighbour ... */

for (case_pointer = result_pointer—nearest_known_case; case_pointer #= NULL;
case_pointer = case_pointer—equidistant_known_next) {
list_similarities_and_differences(report_stream, case_pointer,
area_pointer—attribute_head, facts_head, instant_case_type, TRUE,
written_linking_paragraph, FALSE, verbose);

fprintf (report_stream, "\n");
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if (—Is.Zero_Distance(case_pointer—metrics.distance))
/* the instant case is not on all fours with the case */
state_confidence(report_stream, case_pointer—short_name);

written_linking_paragraph = write_linking_paragraph(report_stream, case_pointer,
case_pointer—equidistant_known_next);

}

if (has_less_known_distance(resull_pointer—nearest_unknown_case,
result_pointer—nearest_known_case)) {

/= if not for its unknown distance, the nearest unknown neighbour would be the nearest
neighbour =/

handle_near_unknown(report_stream, result_pointer, nearest_result_pointer,
nearest_neighbour, TRUE, area_pointer,
facts_head, instant_case_type, TRUE, verbose);

forintf (report_stream, "\n");

static void
handle_nearest_unknown(
file report_stream,
result xresult_pointer,
area xarea_pointer,
vector_element *facts_head,
string instant_case_type,
boolean verbose)

/+ Argues that the result should be same as that in the nearest unknown neighbour. Uses the
nearest known neighbour too. =/

kase xcase_pointer;
boolean written_linking_paragraph = FALSFE;
cardinal count;

/* base the argument on the nearest unknown and the nearest known neighbours */

state_opinion(report_stream, result_pointer,
result_pointer—mnearest_known_case,
result_pointer—nearest_unknown_case, TRUE);

/* for every nearest unknown neighbour ... x/

for (case_pointer = result_pointer—nearest_unknown_case; case_pointer # NULL,;
case_pointer = case_pointer—-equidistant_unknown_next) {

list_similarities_and_differences(report_stream, case_pointer,
area_pointer—attribute_head, facts_head, instant_case_type, TRUE,
written_linking_paragraph, TRUE, verbose);

count = number_of unknowns(case_pointer—matriz_head);
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if (count # 0) {
fprintf (report_stream, "Furthermore, \n");

list_unknoums(report_stream, case_pointer—matriz_head,
area_pointer—attribute_head, count);
¥

forintf (report_stream, "\n");
state_confidence(report_stream, case_pointer—short_name);

written_linking_paragraph = write_linking_paragraph(report_stream, case_pointer,
case_pointer—equidistant_unknown_next);

}

/#* for every nearest known neighbour ... */
written_linking_paragraph = FALSE;

for (case_pointer = result_pointer—nearest_known_case; case_pointer #= NULL;
case_pointer = case_pointer—equidistant_known_next) {

list_similarities_and_differences(report_stream, case_pointer,
area_pointer—attribute_head, facts_head, instant_case_type, TRUE,
written_linking_paragraph, FALSE, verbose);

fprintf (report_stream, "\n");

if (—Is_Zero_Distance( case_pointer—metrics.distance))
state_confidence(report_stream, case_pointer—short_name);

written_linking_paragraph = write_linking_paragraph(report_stream, case_pointer,
case_pointer—equidistant known_next);

static void

handle_nearest_others(
file report_stream,
result sresult_pointer,
result «nearest_result_pointer,
kase xnearest_other,
boolean nearest_other_is_known,
area *area_pointer,
vector_element *facts_head,
string instant_case_type,
boolean verbose)

/* Make a counter argument that the result should be same as that of the nearest known other.
Uses this result’s nearest unknown other too, if (but for its unknown distance) it would be
the nearest neighbour. =/
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kase xcase_pointer;
boolean written_linking_paragraph = FALSE;
cardinal count;

if ((result_pointer—nearest_known_compared_with_unknown = FURTHER) V
has_less_known_distance(result_pointer—nearest_unknown_case,
nearest_other)) {

/* the nearest unknown other is the nearest other or if not for its unknown distance,
the nearest unknown other would be the nearest neighbour */

state_counter_opinion(report_stream, result_pointer,
result_pointer—mnearest_known_case,
result_pointer—nearest_unknown_case, TRUE);

if (has_less_known_distance(result_pointer—nearest_unknown_case,
nearest_other)) {

/* if not for its unknown distance, the nearest unknown other would be the nearest
neighbour x/

handle_near_unknown(report_stream, result_pointer, nearest_result_pointer,
nearest_other, nearest_other_is_known, area_pointer,
facts_head, instant_case_type, FALSE, verbose);

} else
/* for every nearest unknown other ... */

for (case_pointer = result_pointer—nearest_unknown._case;
case_pointer # NULL;
case_pointer = case_pointer—equidistant_unknown_next) {

list_similarities_and_differences(report_stream, case_pointer,
area_pointer—attribute_head, facts_head, instant_case_type, FALSE,
written_linking_paragraph, FALSE, verbose);

count = number_of unknowns( case_pointer—matriz_head);
if (count # 0) {
forintf (report_stream, "Furthermore, \n");

list_unknowns(report_stream, case_pointer—matriz_head,
area_pointer—attribute_head, count);

}

state_intransigence(report_stream, nearest_other, case_pointer);

written_linking_paragraph = write_linking_paragraph(report_stream, case_pointer,
case_pointer—equidistant_unknown_nezt);

} else

/* the nearest known other is the nearest other, so base the counter-opinion only on
the nearest known other x/

state_counter_opinion(report_stream, result_pointer,
result_pointer—nearest_known_case, NULL, FALSE);
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written_linking_paragraph = FALSE;

for (case_pointer = result_pointer—nearest_known_case; case_pointer # NULL;
case_pointer = case_pointer—equidistant_known_next) {

/* for every nearest known other ... */

list_similarities_and_differences(report_stream, case_pointer,
area_pointer—attribute_head, facts_head, instant_case_type, FALSE,
written_linking_paragraph, FALSE, verbose);

state_intransigence(report_stream, nearest_other, case_pointer);

written_linking_paragraph = write_linking_paragraph(report_stream, case_pointer,
case_pointer—-equidistant_known_next);

}

static void

initialize_nearest_metrics(
cardinal *minimum_known_differences,
floating_point xminimum_association_coefficient,
floating_point xminimum_weighted_association_coefficient,
floating_point xmaz_correlation_coefficient,
floating_point xmax_weighted_correlation_coefficient,
cardinal number_of_attributes)

/% Initializes the minimum and maximum metric variables. */

{

smainimum_known_differences = number_of_attributes;
xminimum_association_coefficient = 1.0;
sminimum_weighted_association_coefficient = 1.0;
smax_correlation_coefficient = —1.0;
smax_weighted_correlation_coefficient = —1.0;

}

static void

find_nearest_metrics(
metrics_type metrics,
cardinal xminimum_known_differences,
floating_point xminimum_association_coefficient,
floating_point xminimum_weighted_association_coefficient,
floating_point xmax_correlation_coefficient,
floating_point xmax_weighted_correlation_coefficient,
boolean weighted_association_coefficient)

/+ Checks metrics against the various minimum and maximum values found so far, and changes
each minimum/maximum if the relevant metric is less/more. */

if (metrics.number_of known_differences < xminimum_known_differences)
sminimum_known_differences = metrics.number_of_known_differences;

if (metrics.number_of_known_pairs = 0) {

sminimum_known_differences = 0
xminimum_association_coefficient = 0.0;
sxminimum_weighted_association_coefficient = 0.0;
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} else {

if (Is_Less((floating_point) metrics.number_of known_differences /
metrics.number_of_known_pairs,
sxmainimum_association_coefficient, Precision))
sminimume_association_coefficient =
(floating_point) metrics.number_of-known_differences /
metrics.number_of_known_pairs;

if (weighted_association_coefficient)
if (Is_Less(metrics.weighted_association_coefficient,
xminimum_weighted_association_coefficient, Precision))
smintmum_weighted_association_coefficient =
metrics.weighted_association_coefficient;

if (—metrics.correlation_coefficient.meaningless) {

if (Is_Less(xmax_correlation_coefficient,
metrics. correlation_coefficient.unweighted, Precision))
smax_correlation_coefficient =
metrics.correlation_coefficient.unweighted;

if (Is_Less(xmaz_weighted_correlation_coefficient,
metrics.correlation_coefficient. weighted, Precision))
smax_weighted_correlation_coefficient =
metrics.correlation_coefficient.weighted;

static boolean

matches_nearest_neighbour(
kase xcase_pointer,
kase xxnearest_known_neighbour_pointer,
kase xxnearest_unknown_neighbour_pointer)

/* Returns TRUF (and adjusts the appropriate pointer so as to point to the next equidistant
case), if case_pointer points to a nearest neighbour (known or unknown). */

if (case_pointer = xnearest_known_neighbour_pointer) {
xnearest_known_neighbour_pointer =
(*nearest_known_neighbour_pointer)—equidistant_known_next;
return TRUFE,

} else if (case_pointer = xnearest_unknown_neighbour_pointer) {
xnearest_unknown_neighbour_pointer =

(xnearest_unknown_neighbour_pointer)—equidistant_unknown_next;

return TRUF,

} else
return FALSE;
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static void

log_case_number_and_name(
file log_stream,
cardinal case_number,
string case_name)

{
}

fprintf (log_stream, "Clu¥%s ks", case_number, case_number < 107 "," : "", case_name);

static void

log_case(
file log_stream,
kase xcase_pointer,
result sresult_pointer,
boolean additional,
cardinal level,
string =subheading)

/+ Writes, to the log file, details of the case pointed to by case_pointer. Writes a character
before the case name: “*¥”", if additional is TRUE and result_pointer is not NULL (i.e. the
case is suggested by an extra metric, but is not a neighbour, and has a different result to
the nearest result); “+7, if additional is TRUE (i.e. the case is suggested by an extra metric,
but is not a neighbour); “-”, otherwise (i.e. the case is not suggested by the metric, but is

a nearest neighbour). Writes the result in parentheses after the case name, if result_pointer
is not NULL. =/

if (#subheading # NULL) {
Indent(log_stream, level + 1);
forintf (log_stream, "}s:\n", *subheading);
xsubheading = NULL;
}
Indent(log_stream, level + 1);
forintf (log_stream, " hs,", additional 7 result_pointer = NULL 7 "*" ; "+" : "-");
log_case_number_and_name(log_stream, case_pointer—number, case_pointer—short_name);
if (result_pointer #= NULL)
Jorintf (log_stream, ", (4%s) ", result_pointer—identifier);
forintf (log_stream, "\n");

static void
log_case_if necessary(
file log_stream,
result sresult_pointer,
result *nearest_result_pointer,
kase xcase_pointer,
kase #+nearest_known_case_pointer,
kase sxnearest_unknown_case_pointer,
cardinal level,
boolean neighbour,
string sheading,
string ssubheading,
boolean *different_result)
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/x Writes, to the log file, details of those cases about which the known/unknown distance
and the extra similarity measures disagree. Sets different_result to TRUE, if an alternative
metric suggests, as a nearest neighbour, a case which is not a nearest neighbour and which
has a result different from the nearest result. =/

if (neighbour) {
/* the alternative metric suggests this as a nearest neighbour */

if (—matches_nearest_neighbour(case_pointer,
nearest_known_case_pointer, nearest_unknown_case_pointer)) {

/* it isn’t a nearest neighbour, so log it as an additional case #*/

if (xheading # NULL) {
Indent(log_stream, level);
forintf (log_stream, "%s :\n\n", xheading);
xheading = NULL;

}

if (result_pointer # nearest_result_pointer) {

/* the result of this case is not the nearest result, so include the result in the
log */

log_case(log_stream, case_pointer, result_pointer, TRUE, level, subheading);
if (different_result # NULL)
wdifferent_result = TRUE;

} else
/* the result of this case is the nearest result, so don’t include it in the log =/

log_case(log_stream, case_pointer, NULL, TRUE, level, subheading);

}

} else if (matches_nearest_neighbour(case_pointer,
nearest_known._case_pointer, nearest_unknown._case_pointer)) {

/* the alternative metric does not suggest this case as a nearest neighbour, but it is a
nearest neighbour, so log it as a missing case */

if (xheading # NULL) {
Indent(log_stream, level);
forintf (log_stream, "%s: \n\n", xheading);
xheading = NULL;

}

/* the result of this case is the nearest result, so don’t include it in the log =/

log_case(log_stream, case_pointer, NULL, FALSE, level, subheading);
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static void
implement_safequards(
file log_stream,
area *area_pointer,
string instant_case_type,
cardinal level)

/# Implements the safeguards based on the extra similarity measures, and issues a warning in
each of the following circumstances: the weighted association coefficients suggest that a case,
with a different result than that of the nearest neighbour, ought to be the nearest neighbour;
the weighted correlation coeflicients suggest that a case, with a different result than that
of the nearest neighbour, ought to be the nearest neighbour; an ideal point suggesting a
different result is at least as near to the instant case as is the nearest neighbour; a centroid
suggesting a different result is at least as near to the instant case as is the nearest neighbour;
or the specified directions suggest a different result or results. =/

result xresult_pointer,
* equidistant_pointer;
kase *case_pointer,
xnearest_known_case_pointer,
xnearest_unknouwn_case_pointer;
cardinal minimum_known_differences;
floating_point minimum_association_coefficient,
minimum_weighted_association_coefficient,
maz_correlation_coefficient,
maz_weighted_correlation_coefficient;
string heading = "Safeguards",
subheading = NULL;
char message[Maz_Error_Message_Length;
boolean weighted_different_result = FALSE,
ideal_point_different_result = FALSE,
centroid_different_result = FALSE,
specified_direction_different_result = FALSE;

initialize_nearest_metrics(&minimum_known_differences,
& minimum_association_coefficient, &minimum_weighted_association_coefficient,
&maz_correlation_coefficient, &maz_weighted_correlation_coefficient,
area_pointer—number_ofattributes);

for (result_pointer = area_pointer—result_head; result_pointer # NULL;
result_pointer = result_pointer—next)
for (case_pointer = result_pointer— case_head; case_pointer # NULL;
case_pointer = case_pointer—mnext)

find_nearest_metrics( case_pointer—metrics, &minimum_known_differences,
&minimum_association_coefficient,
&minimum_weighted_association_coefficient, & maz_correlation_coefficient,
&maz_weighted_correlation_coefficient, —area_pointer—infinite_weight);
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subheading = "Distance measures";

nearest_known_case_pointer =
area_pointer—nearest_result—mnearest_known_case;

nearest_unknown_case_pointer =
area_pointer—mnearest_result—nearest_unknown_case;

for (result_pointer = area_pointer—result_head; result_pointer # NULL;
result_pointer = result_pointer—mnext)
for (case_pointer = result_pointer—case_head; case_pointer # NULL;
case_pointer = case_pointer—next)
log_case_if_necessary(log_stream, result_pointer, area_pointer—nearest_result,
case_pointer, &nearest_known_case_pointer,
&nearest_unknown_case_pointer, level,
case_pointer—metrics.number_of_known_differences =
minimum_known._differences,
&heading, & subheading, NULL);
if (subheading = NULL)
forintf (log_stream, "\n");

subheading = "Association coefficients";

nearest_known_case_pointer =
area_pointer—nearest_result—mnearest_known_case;

nearest_unknown_case_pointer =
area_pointer—nearest_result—mnearest_unknown_case;

for (result_pointer = area_pointer—resullt_head; result_pointer # NULL;
result_pointer = resull_pointer—mnext)
for (case_pointer = result_pointer—case_head; case_pointer # NULL;
case_pointer = case_pointer—mnext)
log_case_if_necessary(log_stream, result_pointer, area_pointer—nearest_resull,
case_pointer, &nearest_known_case_pointer,
&nearest_unknown_case_pointer, level,
Is_Equal((floating_point) case_pointer—
metrics.number_of_known_differences /
case_pointer—metrics.number_of_known_pairs,
minimum_association_coefficient, Precision),
&heading, & subheading, NULL);
if (subheading = NULL)
forintf (log_stream, "\n");

211
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if (—area_pointer—infinite_weight) {

/* none of the weights is infinite, so the values obtained for the weighted association
coefficients are meaningful =/

subheading = "Weighted association coefficients";

nearest_known_case_pointer =
area_pointer—nearest_result—nearest_known_case;

nearest_unknown_case_pointer =
area_pointer—nearest_result—nearest_unknown_case;

for (result_pointer = area_pointer—result_head; result_pointer # NULL;
result_pointer = result_pointer—next)
for (case_pointer = result_pointer—case_head; case_pointer # NULL;
case_pointer = case_pointer—mnext)
log_case_if-necessary(log_stream, result_pointer, area_pointer—mnearest_result,
case_pointer, &nearest_known_case_pointer,
&nearest_unknown_case_pointer, level,
Is_Equal(case_pointer—metrics.weighted_association_coefficient,
minimum_weighted_association_coefficient, Precision),
&heading, & subheading, &weighted_different_result);
if (subheading = NULL)
forintf (log_stream, "\n");

subheading = "Correlation coefficients";

nearest_known_case_pointer =

area_pointer—nearest_result—nearest_known_case;

nearest_unknown_case_pointer =

area_pointer—nearest_result—nearest_unknown_case;

for (result_pointer = area_pointer—result_head; result_pointer # NULL;

result_pointer = result_pointer—mnext)
for (case_pointer = result_pointer—case_head; case_pointer # NULL;
case_pointer = case_pointer—next)
if (—case_pointer—metrics. correlation_coefficient.meaningless)
log_case_if-necessary(log_stream, result_pointer, area_pointer—nearest_result,
case_pointer, &nearest_known_case_pointer,
&nearest_unknown_case_pointer, level,
Is_Equal(maz_correlation_coefficient,
case_pointer—metrics. correlation_coefficient. unweighted,
Precision),
&heading, & subheading, NULL);

if (subheading = NULL)

forintf (log_stream, "\n");



reporter.c 213

subheading = "Weighted correlation coefficients";

nearest_known_case_pointer =
area_pointer—mnearest_result—nearest_known_case;

nearest_unknown_case_pointer =
area_pointer—nearest_result—nearest_unknown_case;

for (result_pointer = area_pointer—result_head; result_pointer # NULL;
result_pointer = resull_pointer—mnext)
for (case_pointer = result_pointer—case_head; case_pointer # NULL;
case_pointer = case_pointer—next)
if (—case_pointer—metrics.correlation_coefficient.meaningless)
log_case_if_necessary(log_stream, result_pointer, area_pointer—nearest_result,
case_pointer, &nearest_known_case_pointer,
&nearest_unknown_case_pointer, level,
Is_Equal(maz_weighted_correlation_coefficient,
case_pointer—metrics. correlation_coefficient.weighted, Precision),
&heading, & subheading, &weighted_different_result);
if (subheading = NULL)
forintf (log_stream, "\n");

subheading = "Ideal points";

for (equidistant_pointer = area_pointer—nearest_ideal_point; equidistant_pointer # NULL;
equidistant_pointer = equidistant_pointer—equidistant_ideal_point_next)
if (equidistant_pointer # area_pointer—nearest_result) {
if (heading # NULL) {
Indent(log_stream, level);
forintf (log_stream, "%s :\n\n", heading);
heading = NULL;
}
if (subheading # NULL) {
Indent(log_stream, level + 1);
forintf (log_stream, "%s :\n", subheading);
subheading = NULL;
}
Indent(log_stream, level + 2);
forintf (log_stream, "%hs\n", equidistant_pointer—identifier);
if (area_pointer—nearest_result—nearest_known_case # NULL)
if (Relative_Distance(equidistant_pointer—ideal_point_metrics.distance,
area_pointer—nearest_result—nearest_known_case—
metrics.distance) # FURTHER)
ideal_point_different_result = TRUE;
if (area_pointer—nearest_result—nearest_unknown_case # NULL)
if (Relative_Distance(equidistant_pointer—ideal_point_metrics.distance,
area_pointer—mnearest_result—nearest_unknown_case—
metrics.distance) # FURTHER)
ideal_point_different_result = TRUE;
}
if (subheading = NULL)
forintf (log_stream, "\n");
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subheading = "Centroids";

for (equidistant_pointer = area_pointer—nearest_centroid; equidistant_pointer # NULL;
equidistant_pointer = equidistant_pointer—equidistant_centroid_next)
if (equidistant_pointer # area_pointer—nearest_result) {
if (heading # NULL) {
Indent(log_stream, level);
forintf (log_stream, "%s :\n\n", heading);
heading = NULL;
}
if (subheading # NULL) {
Indent(log_stream, level + 1);
forintf (log_stream, "%s :\n", subheading);
subheading = NULL;
}
Indent(log_stream, level + 2);
forintf (log_stream, "%s\n", equidistant_pointer—identifier);
if (area_pointer—nearest_result—nearest_known_case # NULL)
if (Relative_Distance(equidistant_pointer—-centroid_metrics.distance,
area_pointer—nearest_result—nearest_known_case—
metrics.distance) # FURTHER)
centroid_different_result = TRUE;
if (area_pointer—nearest_result—nearest_unknown_case # NULL)
if (Relative_Distance(equidistant_pointer—-centroid_metrics.distance,
area_pointer—nearest_result—nearest_unknown_case—
metrics.distance) # FURTHER)
centroid_different_result = TRUE;

if (subheading = NULL)
forintf (log_stream, "\n");

subheading = "Specified directions";

for (equidistant_pointer = area_pointer—strongest_specified_direction;
equidistant_pointer # NULL;
equidistant_pointer = equidistant_pointer—equidistant_specified_direction_next)
if (equidistant_pointer # area_pointer—nearest_result) {
if (heading # NULL) {
Indent(log_stream, level);
forintf (log_stream, "%s :\n\n", heading);
heading = NULL;
}
if (subheading # NULL) {
Indent(log_stream, level + 1);
forintf (log_stream, "%s :\n", subheading);
subheading = NULL;
}
Indent(log_stream, level + 2);
forintf (log_stream, "%s\n", equidistant_pointer—identifier);
specified_direction_different_result = TRUE;
}
if (subheading = NULL)
forintf (log_stream, "\n");
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subheading = "Ideal point_ directions";

for (equidistant_pointer = area_pointer—strongest_ideal_point_direction;
equidistant_pointer # NULL;
equidistant_pointer = equidistant_pointer—equidistant_ideal_point_direction_next)
if (equidistant_pointer # area_pointer—nearest_result) {
if (heading # NULL) {
Indent(log_stream, level);
forintf (log_stream, "%s : \n\n", heading);
heading = NULL;

if (subheading # NULL) {
Indent(log_stream, level + 1);
forintf (log_stream, "%s:\n", subheading);
subheading = NULL;
}
Indent(log_stream, level + 2);
forintf (log_stream, "%s\n", equidistant_pointer—identifier);
}
if (subheading = NULL)
forintf (log_stream, "\n");

subheading = "Centroid directions";

for (equidistant_pointer = area_pointer—strongest_centroid_direction;
equidistant_pointer # NULL;
equidistant_pointer = equidistant_pointer—equidistant_centroid_direction_next)
if (equidistant_pointer # area_pointer—nearest_result) {
if (heading # NULL) {
Indent(log_stream, level);
forintf (log_stream, "%s : \n\n", heading);
heading = NULL;
¥
if (subheading # NULL) {
Indent(log_stream, level + 1);
forintf (log_stream, "%s:\n", subheading);
subheading = NULL;
¥
Indent(log_stream, level + 2);
forintf (log_stream, "%s\n", equidistant_pointer—identifier);

if (subheading = NULL)
forintf (log_stream, "\n");
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/* issue warnings if necessary */

if (weighted_different_result)
warning(log_stream,
"one or both, of the weighted, safeguard metrics suggest "
"that, a case,(or cases) with, a different, result,,should, "
"be the nearest neighbour ,(or neighbours)", level);

if (ideal point_different_result) {
sprintf (message,
"one or more jideal, points with a, different result, are at, "
"least as mnear to the /s case as is the nearest neighbour",
instant_case_type);
warning(log_stream, message, level);
}
if (centroid_different_result) {
sprintf (message,
"one or more centroids with a different result are at "
"least as mnear to the /s case as is the nearest neighbour",
instant_case_type);
warning(log_stream, message, level);
}
if (specified_direction_different_result)
warning(log_stream,
"the specified, directions suggest a different result or results",
level);

extern void

Write_Report(
file report_stream,
file log_stream,
area *area.pointer,
vector_element *facts_head,
vector_element *original_facts,
boolean verbose,
boolean hypothetical,
boolean same_result,
cardinal number,
cardinal level)

/+ Writes SHYSTER's legal opinion about the facts pointed to by facts_head to report_stream

(if it is not NULL). Cases are summarized in full, and opening and closing strings are
written in full, if verbose is TRUE.

If number is not zero then the instant case is actually a hypothetical (if hypothetical is
TRUE) or an instantiation, and number is its number. If the instant case is an instantiation
or a hypothetical, original_facts points to the facts of the uninstantiated and unhypothesized
instant case. If the instant case is a hypothetical and same_result is TRUE, the hypothetical
has the same result as the unhypothesized instant case. */
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result xresult_pointer;

kase xcase_pointer,
xnearest_neighbour;

string instant_case_type;

if (number =0) {
/* the instant case is the uninstantiated and unhypothesized instant case */

instant_case_type = "instant";
if (report_stream # NULL) {

forintf (report_stream, "hs{%s area}\n\n"
"%s{Instant case}\n\n",
Heading, area_pointer—identifier, Subheading);

/* write the opening string =/

if (area_pointer—opening # NULL) {
if (verbose)
Write(report_stream, area_pointer—opening, "\n", Top_Level, Hang);
else
Write(report_stream, " [Opening.1", "\n", Top_Level, Hang);
forintf (report_stream, "%sy", Skip);

}

/* write the facts of the instant case */

forintf (report_stream, "In the instant case,\n");
list_facts(report_stream, facts_head, area_pointer—attribute_head,
area_pointer—number_of_attributes);

forintf (report_stream, "\n%s,In my opinion", Skip);

}
} else if (—hypothetical) {

/x the instant case is instantiation number */
instant_case_type = "instantiated";
if (report_stream # NULL) {

forintf (report_stream, "%s{Instantiation, %ul\n\n", Subheading, number);
forintf (report_stream,

"It may_be_ that the followingis_ true of the_ instant case:\n" );
list_new_differences(report_stream, facts_head, original_facts,

area_pointer—attribute_head,

number_of_differences(facts_head, original_facts));

forintf (report_stream, "\n%s If that_is_ so_ then in my opinion", Skip);
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} else {
/* the instant case is hypothetical number =/
instant_case_type = "hypothetical";
if (report_stream # NULL) {

forintf (report_stream, "%s{Hypothetical %u}\n\n", Subheading, number);
fpm’mﬁf(7“epo7“t_st7“eam7 "Consider the instant ,case ,changed "

"so_that the following is true:\n");
list_new_differences(report_stream, facts_head, original_facts,

area_pointer—attribute_head,

number_of_differences(facts_head, original_facts));

if (same_result)

/* this hypothetical has the same result as does the instant case */

forintf (report_stream,
"\n%s_If that_were_so_then I would, be "
"more strongly of the\n"
"opinion that", Skip);

else

/= this hypothetical has a different result to that of the instant case */

forintf (report_stream,
"\n%s,If that_ were so then my opinion would be\n"
"that", Skip);
}
¥

Indent(log_stream, level);

forintf (log_stream, "Nearest neighbours:\n\n");
Indent(log_stream, level + 1);

forintf (log_stream, "%s : \n", area_pointer—nearest_result—identifier);

if (area_pointer—nearest_resull—nearest_known_compared_with_unknown # FURTHER) {
/* the nearest known neighbour is the nearest neighbour (although there may be an
equidistant case with an unknown distance) =/

nearest_neighbour = area_pointer—mnearest_result—nearest_known_case;
/+ for every nearest known case with this result ... */

for (case_pointer = area_pointer—nearest_result—nearest_known_case;

case_pointer # NULL;
case_pointer = case_pointer—equidistant_known_next) {

/* log the case (a nearest known neighbour) */

Indent(log_stream, level + 2);
log_case_number_and_name(log_stream, case_pointer—number,
case_pointer—short_name);
if (Is_Zero_Subdistance(case_pointer—metrics.distance.known))
forintf (log_stream, ", (identical)");
forintf (log_stream, "\n");
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if (has_less_known_distance(area_pointer—nearest_result—nearest_unknown_case,
area_pointer—nearest_result—nearest_known_case))

/x if not for its unknown distance, the nearest unknown neighbour would be the
nearest neighbour, so for every nearest unknown case with this result ... x/

for (case_pointer = area_pointer—nearest_result—nearest_unknown_case;
case_pointer # NULL;

case_pointer = case_pointer—equidistant_unknown_next) {
/x log the case (a nearest unknown neighbour) =/

Indent(log_stream, level + 2);

log_case_number_and_name(log_stream, case_pointer—number,
case_pointer—short_name);

forintf (log_stream, "\n");

} else
/* the nearest unknown neighbours should be ignored =/
area_pointer—nearest_result—nearest_unknown_case = NULL;
forintf (log_stream, "\n");

if (report_stream # NULL)
handle_nearest_known(report_stream, area_pointer—nearest_result,
area_pointer—nearest_result, nearest_neighbour,
area_pointer, facts_head, instant_case_type, verbose);

} else {
/* the nearest unknown neighbour is the nearest neighbour =/
nearest_neighbour = area_pointer—nearest_result—nearest_unknown_case;
/x for every nearest unknown case with this result ... */

for (case_pointer = area_pointer—nearest_result—nearest_unknown._case;
case_pointer # NULL;
case_pointer = case_pointer—equidistant_unknown_next) {

/* log the case (a nearest unknown neighbour) */

Indent(log_stream, level + 2);

log_case_number_and_name(log_stream, case_pointer—number,
case_pointer—short_name);

forintf (log_stream, "\n");
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/# for every nearest known case with this result ... */

for (case_pointer = area_pointer—nearest_result—nearest_known_case;
case_pointer # NULL;
case_pointer = case_pointer—equidistant_known_next) {

/#* log the case (a nearest known neighbour) #/

Indent(log_stream, level + 2);
log_case_number_and name(log_stream, case_pointer—number,
case_pointer—short_name);
fprintf (log_stream, "\n");
¥
Jorintf (log_stream, "\n");
if (report_stream # NULL)
handle_nearest_unknoun(report_stream, area_pointer—mnearest_result,
area_pointer, facts_head, instant_case_type, verbose);

}

Indent(log_stream, level);
forintf (log_stream, "Nearest others:\n\n");

for (result_pointer = area_pointer—result_head; result_pointer # NULL;
result_pointer = result_pointer—next)

/# for every result ... x/
if (result_pointer # area_pointer—nearest_result) {
/#+ this result is not the nearest result =/

Indent(log_stream, level + 1);
fprintf (log_stream, "%s: \n", result_pointer—identifier);

if ((result_pointer—nearest_known_case # NULL) Vv
(result_pointer—nearest_unknown_case # NULL)) {

/# this result has a nearest case (i.e. it has at least one case) */

if ((result_pointer—nearest_known_compared_with_unknown = FURTHER) V
has_less_knoun_distance(result_pointer—nearest_unknown_case,
nearest_neighbour))

/# the nearest unknown other is the nearest other or, if not for its unknown
distance, the nearest unknown other would be the nearest neighbour, so
for every nearest unknown case with this result ... =/

for (case_pointer = result_pointer—nearest_unknown_case;
case_pointer # NULL;
case_pointer = case_pointer—-equidistant_unknown_next) {

/# log the case (a nearest unknown other) */

Indent(log_stream, level + 2);

log_case_number_and_name(log_stream, case_pointer—number,
case_pointer—short_name);

fprintf (log_stream, "\n");
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/* for every nearest known case with this result ... */

for (case_pointer = result_pointer—nearest_known._case;
case_pointer # NULL;
case_pointer = case_pointer—-equidistant_known_next) {

/* log the case (a nearest known other) =/

Indent(log_stream, level + 2);

log_case_number_and_name(log_stream, case_pointer—number,
case_pointer—short_name);

forintf (log_stream, "\n");

}

if (report_stream # NULL)
handle_nearest_others(report_stream, result_pointer,
area_pointer—nearest_result, nearest_neighbour,
area_pointer—nearest_result—
nearest_known_compared_with_unknown # FURTHER,
area_pointer, facts_head, instant_case_type, verbose);

}

forintf (log_stream, "\n");

}

implement_safequards(log_stream, area_pointer, instant_case_type, level);
/* log the nearest result */

Indent(log_stream, level — 1);
forintf (log_stream, "Nearest result_ for ");

if (number = 0)
/= this is the unhypothesized, uninstantiated instant case */
forintf (log_stream, "the_ instant case");
else if (—hypothetical)
/* this is an instantiation */
forintf (log_stream, "instantiation, %u", number);
else
/* this is a hypothetical */
forintf (log_stream, "hypothetical %u", number);
forintf (log_stream, " is %s . \n\n", area_pointer—nearest_result—identifier);
if ((report_stream # NULL) A (number = 0) A (area_pointer—-closing # NULL)) {
/* write the closing string */

forintf (report_stream, "%s\n", Skip);
if (verbose)

Write(report_stream, area_pointer—-closing, "\n", Top_Level, Hang);
else

Write(report_stream, " [Closing.1", "\n", Top_Level, Hang);
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Index

All of the identifiers which appear in the code listings in this report, and which
are not reserved words or preprocessor commands, are listed below.

Function names are followed by a pair of parentheses. The names of SHYSTER'’s
defined types are marked with a star.

SHYSTER’s external identifiers are made up of upper- and lower-case letters; its
static identifiers consist only of lower-case letters. Identifiers in all upper-case are
enumerated identifiers and other constants.

Page numbers set in boldface type refer to definitions of functions or constants, or
to declarations of types or variables (including structure member declarations).
Page numbers set in italics refer to function declarations.

Where an identifier is defined in an ISO C standard library, the name of that
library appears in angle brackets.

actual_length: 55, 55-7 adjustment_made: 138, 139, 139, 141,
add_to_direction_list(): 66, 70, 71, 73 141, 142

add_to_hypothetical_list(): 39, 40, 42 All_Directions_Symbol: 24, 99
add_to_identifier_list(): 67, 70, 72, 73 all_known: 37, 37, 38

add_weight(): 158, 162, 164, 166 all_three_equal(): 98, 98, 103
additional: 208, 208 all_to_be_written: 98, 98, 99

adjust: 12, 13, 16, 16, 17, 19, 20, 21, 30, allocated_length: 55, 55-7
44, 45, 145, 149, 149, 151, 151, 152,  apd: 180, 181, 182, 182, 183, 183

152, 153 * area: 28, 28, 29, 33, 37, 40, 43, 44, T8,
Adjust_Attributes(): 45, 137, 141 80, 87, 90, 93, 99, 105, 111, 115, 120,
adjust_result_weight(): 139, 142 124, 127, 130-2, 135, 137-9, 141, 145,
adjust_weight(): 138, 142 152, 155, 169, 171, 174, 176, 179
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area (continued): 201-4, 210, 216

area_head: 29, 33, 34, 44, 90, 90, 91,
115, 125, 135

area_identifier: 20, 20, 21, 28, 30, 44,
44, 45, 47, 48, 68, 69, 74, 107, 149

area_pointer: 33, 34, 37, 38, 40, 41, 42,
43, 43, 44, 44-6, 78, 78, 79, 80, 80,
82, 87, 87-9, 90, 90, 93, 99, 1004,
105, 105, 106, 111, 112-14, 115,
115, 120, 120, 121, 123, 124, 124,
125, 127, 130, 130, 131, 131, 132,
132, 133, 135, 135, 137, 138, 138,
139, 140, 141, 142, 143, 145, 152,
152, 155, 169, 169, 170, 171, 171-3,
174, 174, 175, 176, 176-8, 179, 201,
201, 202, 202, 203, 203, 204, 2046,
210, 210-15, 216, 217-21

arge: 12, 12-15, 16, 16

argument: 12, 12, 13, 15

argv: 12, 12-15, 16, 16

attribute: 28, 28, 40, 68, 77, 80, 85, 107,
112, 118, 120, 128, 130-2, 138, 139,
147, 149, 151, 152, 161, 163, 165,
166, 168, 169, 180, 185-8, 190

attribute_head: 28, 46, 77, 77, 82, 88,
89, 112, 114, 115, 121, 130, 131, 133,
138, 140, 152, 169, 177, 178, 190,
193, 201-6, 217, 218

attribute_matrix_pointer: 77, 78

attribute_next: 26, 59, 78, 119, 129

attribute_number: 138, 138, 139, 139,
140, 141, 141, 142, 149, 149, 150,
151, 151

attribute pointer: 40, 402, 68, 6874,
77,77, 78, 80, 82, 85, 85, 107,
107-11, 112, 112-14, 128, 128, 129,
130, 130, 131, 131, 132, 1324, 138,
138, 139, 139, 140, 147, 147, 148,
149, 149, 150, 151, 151, 152, 152,
153, 161, 161, 162, 163, 163, 164,
165, 165, 166, 166, 167, 168, 168,
169, 169, 170, 180, 180, 185, 185,
186, 186, 187, 187, 188, 188, 189

attribute_pointer_X: 118, 119, 120,
121-4

Index

attribute_pointer_Y: 118, 118, 120, 122,
123

attribute_string: 112, 113, 114

Attribute_Value(): 29, 32, 129, 159, 160,
165, 166

attribute value: 26, 29, 32, 32, 35-8, 41,
58, 59, 79, 84, 1024, 113, 114, 119,
129, 148-50, 161-6, 168-70, 180,
184-9

attribute_value_type: 25, 26, 29, 32,
158-60

Attribute_Vector_Begin_Character: 25,
60

Attribute_Vector_End_Character: 25, 58

Backslash_Character: 49, 56

Big_A_Character: 25, 52, 146

Big_Z_Character: 25, 52

boolean: 6, 6-8, 11, 12, 16, 19, 20,
25-33, 37, 43, 44, 51-3, 55, 579, 68,
75, 76, 78, 80, 85, 93-6, 98, 99, 105,
111, 115, 117, 118, 120, 124, 127,
128, 131, 135, 137-9, 141, 145, 147,
149, 151, 152, 155, 161, 163, 166,
174, 176, 179, 180, 182—4, 189, 190,
194, 197, 201-8, 210, 216

calculate_case_means(): 161, 162
calculate case metrics(): 161, 177
calculate_centroid_means(): 165, 166
calculate centroid metrics(): 166, 178
Calculate_Distances(): 38, 41, 43, 46,
155, 176
calculate_ideal_point_means(): 163, 164
calculate ideal point metrics(): 163, 178
calculate_mean_and_centroids(): 128,
130
calculate_other_directions(): 169, 178
calculate_probabilities(): 118, 122
calculate_result_weights(): 131, 135
calculate specified directions(): 168, 178
calculate_weights(): 130, 135

x cardinal: 6, 6-8, 10, 12, 14, 16, 19, 20,

25-8, 30, 37, 39, 40, 43, 44, 50-3, 55,
57-9, 62-5, 68, 77, 80, 85, 87, 91, 93,
98, 99, 111, 118, 120, 128, 130-2,

137-9, 141, 145-7, 149, 151, 152, 155
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x cardinal (continued): 156, 158, 161, 163,
166, 169, 174, 176, 179, 180, 184-8,
190, 194, 203, 205, 206, 208, 210, 216

Carriage_Return_Character: 5, 9, 51, 52,
59, 146, 147

case_head: 27, 34, 46, 65, 76, 76-8, 80,
83, 89, 1024, 112, 129, 177, 210-13

Case_Law(): 21, 30, 44, 149

case_law: 16, 17, 19, 20, 21, 50, 33,
33-5, 37, 38, 40, 41, 42, 43, 43, 44,
44-6, 91, 91, 93, 115, 115, 117, 124,
125, 127, 135, 135, 145, 149, 149,
151, 151, 152, 152, 153, 155, 176,
178

case_law_specification: 16, 19, 20, 29, 29,
30, 33, 37, 40, 43, 44, 61, 91, 93, 115,
117, 124, 127, 135, 145, 149, 151,
152, 155, 176

case_matrix_pointer: 77, 77, 78

case_name: 208, 208

case_next: 26, 58, 59, 779, 82, 84, 85,
103, 113, 161, 162, 185-8

case_number: 208, 208

case_pointer: 44, 46, 76, 76, 77, 77, 80,
80-3, 93, 99, 102, 103, 111, 111,
112, 112, 113, 128, 129, 176, 177,
189, 189, 190, 190-3, 201, 201, 202,
202, 203, 203, 204, 205, 205, 206,
207, 207, 208, 208, 209, 210,
210-13, 217, 218-21

case_pointer_X: 78, 78, 79, 194, 194

case_pointer_Y: 78, 78-80, 194, 194

centre: 95, 95, 96

centroid_count: 132, 133

centroid_different_result: 210, 214, 216

centroid_direction: 27, 98, 99, 103, 170,
173, 174, 176

Centroid_Direction_Symbol: 24, 99

centroid_element: 26, 26, 27, 99, 128,
129, 131, 132, 165, 166, 169

centroid_head: 27, 65, 102, 104, 105,
129, 131, 133, 169, 172, 178

centroid_matches_count: 169, 169, 170

centroid_matching_result: 169, 170

centroid_metrics: 27, 105, 172, 176, 178,
214
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centroid_pointer: 99, 105, 128, 129, 131,
131, 132, 132-4, 165, 165, 166, 166,
167, 169, 169, 170

centroid_to_be_written: 98, 98, 99

ch: 7,11, 11, 51, 51, 52, 52, 53, 53, 55,
55, 56, 57, 57, 58, 58, 59, 59, 60,
146, 146, 147

changed: 76, 76

Check_for_Attribute_Dependence(): 34,
117,124

check_for_identical_cases(): 78, 89

citation: 27, 81, 112, 113, 189, 191, 192,
198, 199

closing: 28, 88, 106, 221

column _number: 50, 51, 51, 52, 52, 53,
53, 55, 55, 56, 57, 57, 58, 58, 59, 59,
60, 62

Column_Separation: 24, 100, 133

Comment_Character: 49, 60

copy_facts(): 36, 36, 37, 39, 41

Copyright_Message: 5, 11, 16

correlate_pair(): 160, 162, 164

correlation_coefficient: 26, 97, 157, 159,
161-5, 167, 207, 212, 213

correlation_coefficients: 28, 89, 96, 96,
97, 100-5, 161, 162, 163, 164, 166,
167, 177, 178

correlation_pointer: 157, 157, 161, 161,
163, 163, 165, 165

correlation_type: 25, 26, 157, 159, 161-6

count: 7,7, 8, 8,9, 39, 39, 40, 40, 41,
62, 63, 63, 64, 64, 65, 65, 66, 68,
74,77, 77, 80, 83, 85, 86, 98, 98,
99, 99, 101, 103-5, 118, 119, 120,
120, 121, 128, 128, 129, 130, 130,
131, 131, 138, 138, 139, 140, 146,
147, 147, 148, 152, 153, 169, 169,
180, 180, 184, 184, 185, 185, 186,
186, 187, 187, 188, 188, 189, 190,
192, 193, 203, 203, 204, 205, 205

« court: 28, 28, 29, 62-4, 80, 87, 90, 93,

94, 99
court_head: 29, 63, 63, 64, 87, 89, 90,
90, 91, 95, 99, 100-5, 115, 178
court_pointer: 62, 62, 63, 63, 64, 80, 81
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court_pointer (continued): 82, 94, 94

court_rank: 27, 75, 82, 103, 174, 175,
196, 198

court_string: 27, 75, 82, 103, 111, 174,
195-9

cross link(): 77, 89

details: 28, 50, 54-7, 59, 62, 64-7,
69-74, 80-3, 8591, 107-11, 148-50

different_result: 208, 209

different _results: 37, 38, 44, 46, 47

digits: 57, 57

direction_list_element: 27, 27, 28, 66, 67,
107, 168

direction list_pointer: 107, 108-10

direction_pointer: 168, 168

Disjunction_Symbol: 24, 108-10

distance: 26, 42, 46, 95, 95, 96, 157-9,
162, 164, 167, 171, 172, 177, 178,
191, 194, 196, 203, 204, 213, 214, 218

distance_pointer: 156, 156

Distance_Precision: 23, 98, 157, 158, 194

distance_subtype: 25, 25, 27, 29, 31, 95,
98, 156, 157

distance_type: 25, 26, 29, 31, 39, 40, 44,
155, 156, 158

distances filename: 12, 13, 16, 16, 17,
19, 20, 21, 30, 44, 45, 47, 145, 149,
149, 151, 151, 152, 152, 153

distances stream: 37, 38, 43, 43, 44,
45-7, 155,176, 178

dummy: 19, 20, 138, 139, 139, 140,
141, 141, 142

dump_filename: 12, 13, 16, 16, 17, 29,
33, 34

Dump_Specification(): 34, 93, 115

dump_stream: 33, 34, 93, 94, 94, 95,
105, 106, 106, 107, 107-10, 111,
111-14, 115, 115

echo: 12, 13, 16, 16, 17, 19, 20, 21, 30,
44 45, 145, 147, 148, 149, 149, 151,
151, 152, 152, 153

empty: 58, 58, 59

Empty_String: 5, 32, 89, 91, 95-7, 106,
113, 123, 124, 134, 138, 190

Index

EOF (stdio): 17, 33-5, 47, 48, 51, 52, 56,
57, 59, 60, 139-43, 146, 147

eof: 51, 51, 53, 53, 55, 55, 56, 57, 57,
58, 58, 59, 59, 60

Equals_Character: 49, 60

EQUIDISTANT: 25, 157, 158, 172, 173,
177, 178

equidistant_centroid_direction_next: 27,
173, 215

equidistant_centroid_next: 27, 172, 214

equidistant_ideal_point_direction_next:
27,173, 215

equidistant_ideal_point_next: 27, 172,
213

equidistant_known_next: 27, 177, 1814,
202-4, 206, 207, 218, 220, 221

equidistant next: 27, 171, 172, 174, 178

equidistant_pointer: 171, 172, 173, 176,
177, 210, 213-15

equidistant_specified_direction_next: 27,
173, 214

equidistant_unknown next: 27, 177, 181,
182, 184, 201-5, 207, 219, 220

equivalence_function: 118, 118, 119,
120, 122, 123

error_exit(): 12, 13-17, 30, 33-6, 39, 44,
45, 47, 48, 51, 52, 53, 55-60, 61,
62-74, 80-91, 117, 122, 128, 129,
131, 137, 139-43, 146, 150, 151,
156, 176

exit() (stdlib): 10, 12

EXIT_FAILURE (stdlib): 10, 12

EXIT_SUCCESS (stdlib): 17

external: 28, 69-73, 107-10, 149, 150

External_Area_Symbol: 24, 107

external_attribute: 28, 69, 70, 724,
107-11, 151

external_attribute_type: 28, 28

External_Result_Symbol: 24, 108-10

fabs() (math): 32

factorial(): 118, 118-20

facts_head: 37, 38, 40, 40-2, 43, 43, 44,
45, 46, 93, 99, 100-5, 152, 152, 153,
155,176, 177, 178, 179, 190, 192
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facts_head (continued): 193, 201, 201,
202, 202, 203, 203, 204, 2046, 216,
217-21

FALSE: 6, 8, 15, 16, 32, 38, 46, 59, 68,
69, 75, 76, 79, 80, 85, 89, 94, 96, 99,
115, 119, 128, 129, 131, 135, 139,
141, 148, 149, 157, 162, 164, 174,
175, 183, 184, 2007, 209, 210

fclose() (stdio): 17, 33-5, 47, 48, 143

FILE (stdio): 6

file: 6, 6-8, 10, 11, 16, 19, 20, 29, 30, 32,
33, 35-7, 39, 40, 43, 44, 50-3, 55,
57-9, 61-8, 78, 80, 84, 85, 87, 90, 91,
93-6, 98, 99, 105-7, 111, 115, 117,
118, 120, 124, 127, 128, 130-2, 135,
137-9, 141, 145-7, 149, 151, 152, 155,
156, 158, 161, 163, 166, 174, 176,
179, 180, 182-90, 194, 195, 197,
201-4, 208, 210, 216

filename: 16, 16, 17, 33, 33-5, 44, 45,
47, 48, 141, 142, 143

find_nearest_and_strongest(): 171, 178

find_nearest_metrics(): 206, 210

finite: 25, 31, 95, 96, 98, 128, 130, 132,
134, 138, 139, 141, 156—60, 162,
164-8, 170, 194

first_result_row: 98, 98, 99, 99, 102-5

floating_point: 6, 25, 26, 28, 29, 31, 32,
97, 118, 120, 128-31, 138, 139, 159,
160, 162, 1647, 206, 207, 210, 211

Floating_Point_Format: 23, 32

floor() (math): 31, 32

fopen() (stdio): 16, 33-5, 45, 142

Form_Feed_Character: 49, 52

found: 68, 70, 71, 73, 80, 82, 83, 85, 86,
149, 149, 150

fprintf: 6

fprintf() (stdio): 7-9, 11, 12, 16, 17, 20,
21, 32-8, 43, 45, 47, 87-9, 91,
94-115, 1204, 133-5, 138-43,
146-50, 178, 181-4, 189205, 208,
209, 211-15, 217-21

free: 6

free() (stdlib): 36, 40, 84, 151

fscanf() (stdio): 139-42

full_message: 10, 10, 51, 51, 62, 62
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functional_dependence: 26, 1224

Functional_Dependence_Symbol: 24, 123

FURTHER: 25, 41, 42, 46, 157, 158, 171,
173, 174, 178, 205, 213, 214, 218,
220, 221

get_attribute_vector(): 58, 60

get_char(): 51, 53, 55-60

get_external_fact(): 149, 151

get_fact(): 151, 152, 153

Get_Facts(): 45, 145, 152

get_keyword_or_ident(): 53, 60

get local fact(): 147, 151

Get Option(): 138, 140, 142, 145, 146,
148

get_string(): 55, 60

Get_Token(): 50, 59, 62-5, 69-74, 80-3,
85-91

get_year(): 57, 60

getc() (stdio): 51, 146, 147

gets: 6

gets() (stdio): 20

handle near unknown(): 201, 203, 205

handle_nearest_known(): 202, 219

handle_nearest_others(): 204, 221

handle_nearest_unknown(): 203, 220

Hang: 5, 10, 47, 106, 113, 180, 185-90,
217, 221

hanged: 8, 9

hanging_ indent: 6, 7, 8, 8, 9

has_less_known_distance(): 194, 202,
203, 205, 219, 220

Heading: 24, 94, 115, 120, 135, 143, 178
217

heading: 208, 209, 210, 211-15
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minimum_known_differences: 206, 206,
210, 210, 211

minimum_ weighted_association_coefficient:
206, 206, 207, 210, 210, 212

module_name: 6, 10, 10

most_recent_result: 174, 175, 176

most_recent_year: 174, 175

multiplier: 118, 120

name: 27, 80, 81, 112, 113, 181, 182,
189, 191, 192, 198, 199

NEARER: 25, 39, 42, 157, 158, 172, 177,
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number_of similarities(): 184, 192

number_of_unknowns(): 187, 202, 203,
205

numerator: 160, 160, 162, 162, 164,
164, 166, 166, 167

old_weight: 138, 138, 139, 139-41

one_highest_ranking_court: 174, 175
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probability: 118, 119, 120

probability_element: 26, 26, 28, 120, 122

probability_head: 28, 74, 122, 124

probability_pointer: 120, 1224

probability_that_or_fewer: 26, 118, 120,
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report_stream: 37, 38, 43, 43, 44, 45-8,
179, 180, 180, 181, 182, 182, 183,
183, 184, 184, 185, 185, 186, 186,
187, 187, 188, 188, 189, 189, 190,
190-3, 194, 194, 195, 195, 196, 197,
197-200, 201, 201, 202, 202, 203,
203, 204, 204-6, 216, 217-21
resolve_equidistant_results(): 174, 178
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