Vol. 47 No. 7

goooooooo

gobooboooboobuobobooboonod
goooood

0O O o of ooo ooff o o Of

goooooooooooooooooooOooboOobOoOooOoooooboooODbOOOObObObOOno
gooo0obooOo0oooOo0o0boOoO0O0O0OoO0O0O0OO00O0O0O00O0O0000COO00C0O0O00O0
goo0o0ooooooooooOooOoOoOOOOOCOOOO0O0000O0ODODOOoOoOoOoooooooo
goooooooooooooooooooOoOoObOOOOObOOO0OOOOObOOObOOODOoooooooo
gooo0oboooO0ooooOoOo0oOoO0oO0O0OoOoO0O0C0cOOO0bOOO00O0O0000O0O0000000O0
goooooooooooooOoOoOoOOOOOOOCOOCOCOOOO0OO0O0OO0OOO0O0O0OoOooooOoo
gooooooooooooooooooooboooOoOOCOOOOOOObOOOoOoooooooo
gooo0obooOoO0oooOoO0ooOo0OO0bOoO0O0O0O0O00O0C0O000O0O0000C0O0000000O0
oo0oo0oo0o0o0ooooooO0obocOoO0OoooooooOoOOoO0OoOooooooOoOobobocOoOoOooooo

Accuracy of Partially Exhaustive Investigation
Monte Carlo Method and Automatic Adjustment of
Threshold Parameter

HIDENORI KAWAMURA,t MASAKI ONODERA't and AZUMA OHUCHIt

We focus on a method to calculate the estimated value for a probabilistic model in which
each event is defined as a combination of several other independent events. The partially ex-
haustive investigation Monte Carlo method has been proposed by the authors for such model,
and it can show higher performance than simple weighted sampling Monte Carlo method on
the condition that the used sample number for estimating is limited. This method divides the
event into two parts by a threshold parameter; one is composed by high-probability events,
and another is by remaining events. To make this method for practical use, these are unclear
appropriate threshold setting and a condition that this method works effectively. In this pa-
per, we investigate the condition that this method works effectively, and propose the partially
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exhaustive investigation Monte Carlo method with automatic threshold parameter setting.
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Fig.2 Average error rate depending on the sample
number of exhaustive investigation.
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oooo
#include <stdio.h>
#include <stdlib.h>
#include <math.h>

#define MAX_SAMPLE 10000
#define MAX_RESUME 10000
#define MAX_EVENT 20
#define MAX_STATE 20
#define alpha 0.9

struct Model{
int num_event, num_state[MAX_EVENT];
double prob[MAX_EVENT] [MAX_STATE];

>

struct Event{
int state[MAX_EVENT+1];
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double prob;

3

static struct X {

int n, max_smpls;

double sum_prob, sum_vals, theta;
} X1;

static struct Resume {
struct Event event[MAX_RESUME] ;
int rsmd_pnt[MAX_RESUME], n, crt;

)

void enum_X1_2(struct Model M,
struct Event E, int pos){
int 1i,j;
double prob;
if (pos < M.num_event){
prob = E.prob;
for(j = E.state[pos];
j < M.num_state[pos]; j++){
E.state[pos] = j;
E.prob = prob * M.probl[pos][j];
if (E.prob >= X1.theta){
E.state[pos + 1] = 0;
enum_X1_2(M, E, pos + 1);

elseq{
for(i=0; i < pos + 1; i++)
R.event[R.n].state[i] = E.statel[il;
R.rsmd_pnt[R.n] = pos;
R.event [R.n++] .prob = prob;
break;

}

}
elseq{
X1.sum_prob += E.prob;
X1.sum_vals += value(m, E) * E.prob;
X1.n++;
}
}

void enum_X1(struct Model M){
int i, n = R.n;
for(i = R.crt; i< n; i++)
enum_X1_2(M, R.event[i],
R.rsmd_pnt[i]);
R.crt = n;

void reset_X1(){

X1.n = R.crt = 0;

X1.sum_prob = X1.sum_vals = 0.0;
X1.theta = R.event[0] .prob = 1.0;
R.event[0] .state[0] = 0;
R.rsmd_pnt[0] = 0;

R.n = 1;

}

double calc_X1(struct Model M,
int max_smpls){
double condl, cond2 = 1.0;
double pre_sum_prob = 0.0;
double pre_sum_val = 0.0;
double pre_theta = 1.0;
int i, pre_n;
reset_X1Q);
X1.max_smpls = max_smpls;
for(i=0;i<M.num_event;i++){
X1.theta *= M.prob[i] [0];

July 2006

while(1){
enum_X1(M);
condl = (double)max_smpls
/ (double) (max_smpls - X1.n)
* (1.0 - X1.sum_prob);
if (condl < cond2){
pre_sum_prob = X1.sum_prob;
pre_sum_val = X1.sum_vals;
pre_theta = X1l.theta;
pre_n = Xl.n;
cond2 = condl;

}

else if(condl > cond2){
X1.sum_prob = pre_sum_prob;
X1.sum_vals = pre_sum_val;
X1.theta = pre_theta;

X1l.n = pre_n;

break;

}
X1.theta *= alpha;

return(X1.n == 0 ? 0.0 :
X1.sum_vals / X1.sum_prob );
}

double calc_X2(struct Model M,
int smple_num){
int i,j,k,n = 0;
struct Event event;
double rnd, prob;
double sum_vals = 0.0, sum_prob = 0.0;
for(i = 0; i<smple_num-X1.n; i++){
prob = 1.0;
for(j = 0; j<M.num_event; j++){
rnd = (double)rand()
/ (double)RAND_MAX;
k = 0;
while (xrnd > 0.0)
rnd -= M.prob[j] [k++];
event.state[j] = k-1;
prob *= M.prob[jl[k - 1];

}
if (prob < X1.theta){
sum_vals += value(M, event);
sum_prob += prob;
n++;
}
}

return( sum_vals / (double)n );

double peximc(
struct Model M, int smple_num){
return( calc_X1(M, smple_num)
* X1.sum_prob + (1.0 - X1.sum_prob)
* calc_X2(M, smple_num) );
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