N = 10000;
num_observations = 500;

for k = 1 : num_observations

for i 2 : N

if(rand() >= .52)

y(i) = y(i - 1) + sin(pi/4);
else

y(i) = y(i - 1) - sin(pi/4);
endif

endfor

data_arrayl{k} = y;

endfor
for k = 1 : num_observations
for i =2 : N

if(rand() >= .48)

y(i) = y(i - 1) + sin(pi/4);
else
y(i) = y(i - 1) - sin(pi/4);

1-27 Random Walks
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endif

endfor

data_array2{k} = y;

endfor

data_array = {data_arrayl{:} data_array2{:}};

tic;

[category_tree delta_tree anchor_tree] = generate_data_tree_N(data_array,N);

toc

temp_cat = data_array;
num_charts = size(temp_cat,2);
figure

hold on

for i = 1 : num_charts

y = temp_cat{i};

plot(1:N, y)

endfor
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clear y

predicted_vector_array = {};
y(1) = 1;
for i =2 : N

if(rand() >= .48)

y(i) = y(i - 1) + sin(pi/4);
else

y(i) = y(i - 1) - sin(pi/4);
endif

endfor

new_data_item{1} = y;

M = 2000;
missing data_vector = M+1:N;

tic;

[category index predicted_vector final delta min_difference predicted _vector_array]
= predict_best_fit_tree_N(anchor_tree, delta_tree, new_data_item, 1, 1,

missing_data_vector, N);

toc

num_predictions = size(predicted_vector_array,2)

average_path = zeros(1,N);
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for i = 1 : num_predictions

temp = predicted_vector_array{i};
average_path = average_path + temp;

endfor

average_path = average_path/num_predictions;

figure

hold

plot(1:N,average_path)
plot(1:N, predicted vector)

plot(1:N,y)
legend('average path', 'best-fit path', 'actual path', 2)

clear y
predicted_vector_array = {};
y(1) = 1;

for i =2 : N

if(rand() >= .55)

y(i) = y(i - 1) + sin(pi/4);
else

y(i) = y(i - 1) - sin(pi/4);
endif

endfor

new_data_item{1} = y;
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Displays Predicted Vector Array

num_predictions = size(predicted_vector_array,2);
figure, plot(1l:N, y)

figure

hold on

for i = 1 : num_predictions

temp = predicted_vector_array{i};

plot(1:N,temp)

endfor

clear avg vector

for M = 100: 100: 9900

missing data_vector = M+1:N;

[category index predicted_vector final delta min_difference predicted vector_array]
= predict_best_fit_tree_N(anchor_tree, delta_tree, new_data_item, 1, 1,

missing data_vector, N);

avg_percent_error

9;

for i =M+ 1 :N

avg _percent_error = avg percent_error + abs(y(i) - predicted_vector(i))/abs(y(i));
endfor

avg vector(cnt) = avg _percent_error/(N - M);
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cnt = cnt + 1;
endfor

figure, plot(100: 100: 9900, 100*avg vector)

num_new_items = 25;

for k = 1 : num_new_items
y(1) = 1;

for i =2 : N

if(rand() >= .48)

y(i) y(i - 1) + sin(pi/4);

else

y(i) = y(i - 1) - sin(pi/4);
endif

endfor

new_data_array{k}

ys

endfor

figure

hold

for k = 1 : num_new_items

new data_item{1} = new_data_array{k};
cnt = 1;

clear avg vector
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for M = 100: 100: 9900
missing data_vector = M+1:N;
[category index predicted_vector final delta min_difference predicted vector_array]

= predict_best_fit_tree_N(anchor_tree, delta_tree, new_data_item, 1, 1,
missing data_vector, N);

avg_percent_error 0;

for i =M+ 1:N

avg _percent_error = avg percent_error + abs(y(i) - predicted_vector(i))/abs(y(i));
endfor

avg vector(cnt) = avg _percent_error/(N - M);

cnt = ecnt + 1;

endfor

plot(100: 100: 9900, 100*avg vector)

endfor
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