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alpha = 6.67
COde tree_number 50

max_level = 5
granularity = 18
rf = True

tree_weight = [©] *
data = [] .
if __name__ == "_maj_n_": e ]
fileData = file("data.txt") ! daszelreepi\l:g? (self): !
for line in fileData: ! self.sample = []  # 7
d = map(float, line.split(' ")) : self.weight = []  # ¢
1 self.feature = -1 &
data.append(d) . self.value = © #
fileData.close() ; self.type = @ #
i sel-F.lf_-'Ft = -1 =
forest = [] # #/f | icgnico .
sample_number = 1en(data) # FLALF ToTT T T T T TS m e m s s
# PR FEARE
sample_weight = [1.8/float(sample_number)] * sample_number
for i in range(tree_number):
# RIBIFELIEL K AT T tree
tree = dec151on_tree(sample_ weight)
# 1 BEtreefJH5 155, (A BEH1FANKE
tree_weight[i] = predict_tree2(tree, sample_weight)
#.%ﬁweegﬂwdFﬁxafé
forest.append(tree)
show_data(forest)
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Code

def decision_tree(sample weight):

m = len(data)
tree = []

root = TreeNode()
if rf:

root.sample = random_select(alpha)

else:

root.sample = [x for x in range(m)]

root.assign_weight(sample weight)
root.gini_coefficient()
tree.append(root)

first = ©

last = 1

for level in range(max_level):

for node in range(first, last):

tree[node].split(tree)
first = last
last = len(tree)
print level+1l, len(tree)
return tree

H

H
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def predict_tree(d, tree):
node = tree[8]
while node.left != -1 and node.right != -1:
if d[node.feature] < node.value:
node = tree[node.left]
COde else:
node = tree[node.right]
return node.type
def predict_tree2(tree, sample weight):
err = 0.0
m = len(data)

predict_y = [1] * m # O i51E, 170 IEH5
for i in range(m):
if data[i][-1] != predict_tree(data[i], tree):

err += sample_weight[i]
predict_y[i] = ©
if err == 0.0:
tree_w = 100
else:
tree_w = math.log((l-err)/err) / 2  # treefi=z0
a = math.exp(tree_w)
for i in range(m):
if predict_y[i] ==
sample _weight[i] *= a
else:
sample_weight[i] /= a
normalize(sample weight)
return tree_w
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def gini_coefficient(self):
m = len(self.sample)

if m == @: # ZEAHATEFL
self.gini = @
G' - ?‘: self.type = @
I n I VKN y return
n =10 # 18
hist = [8] * n # FEH T4
# KEE

ml = 2 = data[self.sample[B]][-1] * self.weight[©]

data_s = @ # Z&aE85FELFM
for 1 in range(m):

[r

# fgfigiﬁiifiE/fLET‘ d = data[self.sample[i]][-1] * self.weight[i]
for i in range(m): data s += d
d = data[self.sample[i]][-1] * se!l ifm2 < d:
j = int((d - m1) * n / (m2 - ml)) m2 = d
if 3 <e: elif ml > d:
J.= © ml = d
elif j >= n: # FEFE Ly
3 =n-1 if data_s > @:
hist[j] += 1 self.type = 1
hist.sort() else:
# IR IR & R self.type = -1
for j in range(l,n): if m2 - ml < ©.0001: # S AEZEFENE, NEEZ2HEZ
hist[j] += hist[j-1] self.gini = 1
s =0 return
for j in range(n):
s += hist[j]
self.gini = 1 - (2*float(s)/float(m) - 1) / float(n)
BT A T 64/75 Log3hs



Code

def split(self, tree):
f = self.select_feature()
self.choose_value(f, tree)
def select_feature(self): # B/ELFELESEITEFIFRES
n = len(dataf[@])
gini_ f = ©
f = -1
for 1 in range(n-1):
g = self.gini_feature(i)
if gini f < g:
gini f =g
f =1
return f

“3"
X

|.1H!1

def gini_feature(self, f): # ZFEF 500+ i1 Eginiis
if len(self.sample) == 9:

return ©
average = self.calc_average(f)

return self.gini_coefficient2(f, average)

Wk
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def

Code

choose_value(self, f, tree):
f max = self.calc_max(f)
f min = self.calc_min(f)
step = (f_max - f_min) / granularity
if step == @:
return f_min

x_split = ©

g split = ©

for x in numpy.arange(f_min+step, f_max, step)
# if rf: # B F, BEPLAFEL FEIERME
= x = random.uniform(f_min, f_max)

g = self.gini_coefficient2(f, x)
if g split < g:

g split = g

x_split = x

if g _split > self.gini: # 7215

self.value = x_split
self.feature = f
t = TreeNode()

R
I.Tl
iy

Oy
an
oy
s
3
~

t.sample, t.weight = self.choose_sample(f, x_split, True)

t.gini_coefficient()
self.left = len(tree)
tree.append(t)
t = TreeNode()

t.sample, t.weight = self.choose_sample(f, x_split,

t.gini_coefficient()
self.right = len(tree)
tree.append(t)

False)
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Adaboost: 5, BEIEHE
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RESHE

thx # 32D, A F EXGMEALEMBAYX),
HoEANKXD), #AFFREEAORE S
#: By |y(x)—h,(x, D)f

%,

£, [y(x)—h, (x, D)F

= B, [y()- Eo [y(0)]+ Eo[y(x)]-h, (x, D)f

= E, [{y(x)~ Eo[y(x)]} + {Eo[y(x)]-h, (x, D)} + 2{y(x)~ Eq [y(x){Eo [y(x)]-h, (x, D)}
= B, [{y()- B, [0l + {Eoly()-n(F] 1 Efy(x)-E,[y(0] =0

= Eo fy(3)- Ep [y} Eo [y(x)]-h, (x D)}
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Bias-variance dilemma
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22 3 HR

Jerome H. Friedman. Greedy Function Approximation:
A Gradient Boosting Machine. February 1999

Jerome H. Friedman. Stochastic Gradient Boosting.
March 1999

24, %ittF Ik, FEARF LB, 2012

https://en.wikipedia.org/wiki/Gradient_boosting#Gradi
ent_tree boosting
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