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In

[1]:

import pandas as pd

import numpy as np

from matplotlib import pyplot as plt
from pandas import Series,DataFrame
Smatplotlib inline

obj = pd.read csv('BigMLl.csv')
pd.set option("max columns", 1000)
pd.set option("max row",300)
obj.describe ()

Out[1]:

Temperature Humidity Measure1 Measure2 Measure3 Measure4 Measure5 Measure6 Measure7 Meas
count 8784.000000 8784.000000 8784.000000 8784.000000 8784.000000 8784.000000 8784.000000 8784.000000 8784.000000 8784.0C
mean 64.026412 83.337090 1090.900387 1.489868 0.999203 1071.629895 1075.822860 1076.023793 1086.897086 1077.27

std 2.868833 4.836256  537.097769 1.115605 0.816473 536.518466 533.158826 534.004966 538.195156  537.1¢

in 5.000000 65.000000  155.000000 0.000000 0.000000  155.000000  155.000000 155.000000  155.000000  155.0C
25% 62.000000 80.000000  629.000000 0.000000 0.000000  608.750000 606.000000 623.000000 621.000000 612.0C
50% 64.000000 83.000000 1096.000000 1.000000 1.000000 1058.000000 1077.000000 1072.000000 1089.000000 1074.0C
75% 66.000000 87.000000 1555.000000 2.000000 2.000000 1533.000000 1541.000000 1537.000000 1558.000000 1541.0C
max 78.000000  122.000000 2011.000000 3.000000 2.000000 2011.000000 2011.000000 2011.000000 2011.000000 2011.0C
4 | i
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In

[2]:

test data info = pd.DataFrame ()

test data info['col'] = obj.columns
unique num = []
feature = []

for i in obj.columns:

unique num.append(len (obj[i].unique()))
feature.append (obj[i].dtype)

test data info['unique num'] = np.array(unique num)

test data info['feature'] = np.array(feature)

test data info

Out[2]:

col unique_num feature



0 D&l unique_gngn featpra

1 Temperature 23 int64
2 Humidity 35 int64
3 Operator 8  object
4 Measure1 1843 int64
5 Measure2 4 int64
6 Measure3 3 int64
7 Measure4 1837 int64
8 Measureb 1839 int64
9 Measure6 1843 int64
10 Measure7 1842 int64
11 Measure8 1851 int64
12 Measure9 1839 int64
13 Measure10 1837 int64
14 Measure11 1839 int64
15 Measure12 1842 int64
16 Measure13 1841 int64
17 Measure14 1843 int64
18 Measure15 1837 int64
19 Hours Since Previous Failure 666 int64
20 Failure 2  object
21 Date.year 1 int64
22 Date.month 12 int64
23 Date.day-of-month 31 int64
24 Date.day-of-week 7 int64
25 Date.hour 24 int64
26 Date.minute 1 int64
27 Date.second 1 int64

BuRAk
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In [3]:

obj.drop (columns=[' Date.year', ' Date.minute', ' Date.second'],inplace=True)

In [4]:

obj.head ()

Out[4]:

Date Temperature Humidity Operator Measure1 Measure2 Measure3 Measure4 Measure5 Measure6 Measure7 Measure8

2016-
0 01-01 67 82 Operator1 291 1 1 1041 846 334 706 1086
00:00:00

2016-
1 01-01 68 77 Operator1 1180 1 1 1915 1194 637 1093 524
01:00:00

2016-
2 01-01 64 76 Operator1 1406 1 1 511 1577 1121 1948 1882
02:00:00



2016-

3 01-01 63 80 Operator1 550 1 1 1754 1834 1413 1151 945
03:00ate Temperature Humidity Operator Measure1 Measure2 Measure3 Measure4 Measure5 Measure6 Measure7 Measure8

2016-
4 01-01 65 81 Operator1 1928 1 2 1326 1082 233 1441 1736
04:00:00
] | 12
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In [5]:

Operator2id = dict (zip(sorted(list (set (obj.Operator))), range(l, len(sorted(list (set (obj.Operator))
))+1)))
obj.Operator = obj.Operator.apply(lambda x: Operator2id[x])

xFiDatedl| , KX EEEE/AETHRPHIL

In [6]:

obj.drop (columns=['Date'], inplace=True)

¥ Failuref§YES/INOA HIIXt iy T 5 T4LREK1/0

In [7]:
# FailureNO, fHA0, BRYA1
obj.Failure = obj.Failure.apply(lambda x: 0 if x == 'No' else 1)

BB SR PSR AR A2

In [8]:

test data info = pd.DataFrame ()

test data info['col'] = obj.columns

unique num = []

feature = []

for i in obj.columns:
unique num.append(len(obj[i].unique()))
feature.append (obj[i].dtype)

test data info['unique num'] = np.array(unique num)

test data info['feature'] = np.array(feature)

test data info

Out[8]:

col unique_num feature

0 Temperature 23 int64
1 Humidity 35 int64
2 Operator 8 int64
3 Measure1 1843 int64
4 Measure2 4 int64
5 Measure3 3 int64
6 Measure4 1837 int64
7 Measure5 1839 int64
8 Measure6 1843 int64
9 Measure7 1842 int64
10 Measure8 1851 int64
1" Measure9 1839 int64
12 Measure10 1837 int64



13 Measurefol unique_HiAf fedbiftd

14 Measure12 1842 int64
15 Measure13 1841 int64
16 Measure14 1843 int64
17 Measure15 1837 int64
18 Hours Since Previous Failure 666 int64
19 Failure 2 int64
20 Date.month 12 int64
21 Date.day-of-month 31 int64
22 Date.day-of-week 7 int64
23 Date.hour 24 int64
In [9]:

# HFailurel{FR/E—7Y

temp = obj.Failure

obj.drop (columns=['Failure'], inplace=True)
obj['Failure'] = temp

obj.to csv('./after deal.csv', index=False)

In [10]:

import seaborn as sns

PR AEHHR VAL I Ty ik
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In [117:

obj.Failure.value counts ()

Out[11]:
0 8703
1 81

Name: Failure, dtype: inté4

LBl &M BIEE A R

In [12]:

def plot feature distribution(dfl, df2, labell, label2, features):
i=0
sns.set style ('whitegrid')
plt.figure()
fig, ax = plt.subplots(12,2,figsize=(18,60))

for feature in features:

i 4= 1

plt.subplot(12,2,1)

sns.distplot (dfl[feature], label=labell)

sns.distplot (df2[feature], label=label?2)

plt.xlabel (feature, fontsize=9)

locs, labels = plt.xticks()

plt.tick params(axis='x', which='major', labelsize=6, pad=-6)

plt.tick params(axis='y', which='major', labelsize=6)
plt.show () ;

In [ ]:



In [137:

t0 obj.loc[obj['Failure'] == 0]

tl obj.loc[obj['Failure'] == 1]

features = obj.columns.values[:-1]

plot feature distribution(tO, t1, '0', 'l', features)

<Figure size 432x288 with 0 Axes>
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08

06

04

02

Date hour - ' a0 02 04 a6 a8 10

TR ZAMHIE 2 [R)KIAR Xt

HAENEMHER T ARL , ZE8MFEF Temperature, Humidity, Operator SEAAFAEREXE/)N , Messure2, Messure3Z [A]A]
BEREESRNIAR , AR B BERR. KMTUABEE RS BNXRE (BRELSHARERL) |, MERMPHHIZ
BIAESRME | BT AL EIRERNME M (TARBFEZEAREEREN) |, BT ERERMMHITR— , REEEZ
SE1S R A — L TR AL R,

SHIREEHITRIS | KIS AVIGRERA R MRS

BTIERAZ BNLAITERA |, MNAREAREIIGRITRPHRIESSMRD XA LN , DESERFIEBR AR
B IR KRR BEE/NGZE , FINKZ AR RREARE , R FRBRRIE DAL BRI KERIRB.

fif RIE A AR LL I R 1

AT LEAEFXANAE -

1. MNRPIRFETENATE |, FUEE NS RER MmN , BARERAMwR TRS WK,
2. BIRAFE , FEFUNES , FTALEREFTUN AR | IEMRNAERS | £ RKREHKIRIER.

BRI
o fAEARBALE KA

SIMBURENTEREARE , BRMIERERRERNATAZ —. EXREREFDEEEREH , FROBENEEE R/ NS
BRHIZEARIE .,
R WSS , FEZ M DHEEZEFIAR R R RRHERT UE A
R ERERENE R RS, AR HIHRSSEMIE |, A EREUEMERGE  THEDESESREABERERAR
PREEHME , SERSBRERIRRCN , ATTHILE S IERIE |, RIS RIS BT T4 (Specific) A B Z .
(General),

o SMOTEAA (ITK#A¥)

—FFTRRAE R |, B —ERIIESSEA T AN DEEHEA | K2 BRI B I,

AAE : SMOTERLKMERMNTE , ARERAREEIMISHAMARE D ASNE | ITHEMAIZBKEE , BEES0-1
Z AR RENEARR , FRIREREZFEIFRNOEA L. BEKGR , B8 MABE—I R, BEARSHERIENIGLRE
ek, BUEZ LKA,

MR BRI EIUA RIS

B FE—ERE BN FINEETTRES L IRARENIEN | SMOTEAR AR BRE DS AL LA R DRSS EA
o fAEARBALRKAE

SUXHMER , RSB RREEZZ MG Z BEERREN A | E15 2 BN DS EY.
R ARSI, FL.

R BEAMERMBARMEEM |, WILREER KR |, SN — =B RS ERIBIIRFEX.
o R¥#¥ (Balance Cascadefj%) [SREL! ! 1]

BIRESNMER R, TRER , DBROBERAD  BEAET BRI XTFNHTEEREE. NHEEMIENEKEREPE
SRR EARER « ASBEEPERHIRTSE SRENFARES DESHHRERY | BB SEXRMENIIGHAHTT
WEASRICI KT |, BUIATTHREMRERESEF R , BIRFARIL , KBAIESE—RIINKR , RIEEAEHLFAEER
MERE IR,



In [14]:

from sklearn.model_ selection import train test split
from sklearn.linear model import LogisticRegression
from sklearn.ensemble import AdaBoostClassifier

from sklearn.preprocessing import StandardScaler
from sklearn.svm import SVC

import random

BuETmLbE

In [15]:

dataset = obj
obj index = obj.index.values.tolist()

obj columns = obj.columns.values.tolist()
tayh& i Failurer B
In [16]:

#HY i Failure
temp = dataset.Failure
dataset.drop (columns=['Failure'], inplace=True)

461779304

BURIIAR AL, (normalization) BREIRRILEIMENR, EZHEAN—NNUFEXE, FERLLBAFNIRTEIMEIEPLEE
<R, KREIRHAMIRE], BHEATERNAGEIE, BT AR RURERMTETREB T TR M

AT AR TEIRIR AN ?

1 AR THER s sz

In [17]:

%%html 2]
<img src = "./l.png"|,| width=500, height=300> :J
<img src = "./2.png"[,| width=450,height=300> Ra

an_ETRE , {BiRyHIEEA0-2000 , TXEE(ESA1-5 , BARAXFMHE , HI TR , 22— ERKOHEE , SBERE
TR, BERAMAEESSENAMMEZFEREL , IHAEEARIE , ML T , AERERMARN (B  WlESKE
ZELAEMBRMN , FEEMR)
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B—UMS—IFLRREME, XIS RE— LRI HNEIAN SR EE >, WEERTHIKIES, LEFx2
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EZIEENERT, BTRIFNIERIERAR, B AARRNERNKER. YRIEMRERKFHEERKN, M
REBRBRIATEREZR TN, MSREBERSKIERERE DT IER, AXTHSSREKFRIGERNER. Bk, A
THRIEEERIAT SN, TR RIATEAR R TAR AE( AL

3. EROIRELEIURRD— 1/ ARAEALIEEIR © svM, Logistic Regression

In [18]:

# B
scaler = StandardScaler () .fit (dataset)
dataset=scaler.transform(dataset)

In [19]:



# Z/Rdataframe
dataset = DataFrame (dataset, index=obj index, columns=obj.columns)
dataset['Failure'] =
dataset .head ()

Out [

197:

temp

Temperature Humidity Operator Measure1 Measure2 Measure3 Measure4 Measure5 Measure6 Measure7 Measure8 Measure9
[1} 1.036574 0276488 1.401768 -1.489386 -0.43913 0.000976 -0.057093 -0.431083 -1.389624 -0.707771 0.016239 -1.549883
1 1.385168 1310404 1401768 0.165900 -0.43913 0.000976 1.572021 0.221667 -0.822181 0.011340 -1.030010 -0.305871
2 -0.009207 1517188 1401768 0.586704 -0.43913 0.000976 -1.045000 0.940068 0.084229 1.600074 1.498114 0.410891
3 -0.357801 0690054 1401768 -1.007137  -0.43913 0.000976 1.271921 1.422128 0.631072 0.119114 -0.246254 0.431531
4 0.339387 0483271 1.401768 1.558650 -0.43913 1.225826 0.474139 0.011587 -1.578771 0.657983 1.226313 -0.091968
4 | ]
A )
YIEREE
In [20]:
# AEHIEa
NoFail = dataset.loc[dataset['Failure'] == 0]
YesFail = dataset.loc[dataset['Failure'] == 1]
X, X test, Y, Y test = train test split(dataset[dataset.columns[:-1]],dataset.Failure,test size=0.3
)
X['Failure'] =Y
X.head ()
Out[20]:

Temperature Humidity Operator Measure1 Measure2 Measure3 Measure4 Measure5 Measure6 Measure7 Measure8 Measur

5667 -1.403581 006970é 1.208421 1.484171 0.457295 0.000976 0.147944 -1.020060 -1.226695 -1.718614 1.284024 0.1538
7138 -1.403581 0276488 0.531705 1.584717 1.353721 1.225826 -0.633062 -0.434835 0.524325 -0.611146 1.090412 -1.5723
3949 -0.009207 0483271 0.966736 0.601600 -1.335556 1.225826 1.517965 1.018848 0.329559 -1.198327 0.152139 0.0844
1881 -0.706394 0.964212 0531705' 0.311134 -1.335556 1.225826 -1.041272 -0.975042 1.161059 -0.051837 -0.471514 0.0337
1356 0.687980 1.310404 0966736 1458104 0.457295 -1.223874 -0.396337 1.525293 1.655465 -1.248498 -0.357953 1.1708

/
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In [

def BalanceCascade(big dataset, small dataset, num):

217 :

classifiers={}

big dataset.drop (columns=['Failure'],

small dataset.drop (columns=['Failure'],
Big class = big dataset.values.tolist()
Small class = small dataset.values.tolist()
# FIZVIZEE, [FIRTIIGHIE, numilZ645%
for i in range (num) :

classifiers[i]=LogisticRegression(solver="'1lbfgs',max iter=200)

# EAEFEYREF

if (len(Big_class)>=len(Small class)):

inplace=True)

inplace=True)



E = random.sample (Big class, len(Small class))
H=E + Small class

H test = [0] * len(Small class) + [1] * len(Small class)
classifiers[i].fit (H, H test)
Big class = [item for item in Big class if item not in E]

print ("classfier No.{} finished!".format (i) )
else:
Big class = big dataset.values.tolist()
i=1-1
return classifiers

In [22]:
# I EN) 72
X NoFail = X.loc[X['Failure'] == 0]

X YesFail = X.loc[X['Failure'] == 1]
classifiers = BalanceCascade (NoFail, YesFail, 100)

e:\python3.7\1lib\site-packages\pandas\core\frame.py:3940: SettingWithCopyWarning:
A value is trying to be set on a copy of a slice from a DataFrame

See the caveats in the documentation: http://pandas.pydata.org/pandas-
docs/stable/indexing.html#indexing-view-versus-copy
errors=errors)
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classfier No.50 finished!
classfier No.51 finished!
classfier No.52 finished!
classfier No.53 finished!
classfier No.54 finished!
classfier No.55 finished!
classfier No.56 finished!
classfier No.57 finished!
classfier No.58 finished!
classfier No.59 finished!
classfier No.60 finished!
classfier No.61 finished!
classfier No.62 finished!
classfier No.63 finished!
classfier No.64 finished!
classfier No.65 finished!
classfier No.66 finished!
classfier No.67 finished!
classfier No.68 finished!
classfier No.69 finished!
classfier No.70 finished!
classfier No.71 finished!
classfier No.72 finished!
classfier No.73 finished!
classfier No.74 finished!
classfier No.75 finished!
classfier No.76 finished!
classfier No.77 finished!
classfier No.78 finished!
classfier No.79 finished!
classfier No.80 finished!
classfier No.81 finished!
classfier No.82 finished!
classfier No.83 finished!
classfier No.84 finished!
classfier No.85 finished!
classfier No.86 finished!
classfier No.87 finished!
classfier No.88 finished!
classfier No.89 finished!
classfier No.90 finished!
classfier No.91 finished!
classfier No.92 finished!
classfier No.93 finished!
classfier No.94 finished!
classfier No.95 finished!
classfier No.96 finished!
classfier No.97 finished!
classfier No.98 finished!
classfier No.99 finished!

In [23]:

classifiers

Out[23]:

{0: LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2"',
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

1: LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_ start=False),

2: LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

3: LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",



10:

11:

12:

13:

14:

15:

16:

17:

18:

randaom_state=None, sSolver='lPIgs', TOL=U.UUUL, verpose=u,
warm_start=False),
LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2"',
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2"',
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm start=False),
LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm start=False),
LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2"',
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),
LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2"',
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_ start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm start=False),
LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),



19:

20:

21:

22

23:

24

25:

26:

27:

28:

29:

30:

31:

32:

33:

34:

LogisticRegression(C=1.U, class weight=None, dual=kalse, fit 1ntercept=lrue,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2"',
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2"',
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_ weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
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multi class='warn', n_ jobs=None, penalty='12",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_ start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_ weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2"',
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2"',
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
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warm_start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_ start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2"',
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2"',
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
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intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2"',
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_ start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
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random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_ weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_ start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_ start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2"',
random_ state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm start=False),

LogisticRegression(C=1.0, class weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_ start=False),

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='1l2",
random state=None, solver='lbfgs', tol=0.0001, verbose=0,
warm_start=False),



96: LogisticRegression(C=1.0, class weight=None, dual=False,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n jobs=None, penalty='l2"',

random state=None, solver='lbfgs',

warm_start=False),

tol=0.0001,

97: LogisticRegression(C=1.0, class weight=None, dual=False,
intercept scaling=1l, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",

random_state=None, solver='lbfgs',

warm_start=False),

tol=0.0001,

98: LogisticRegression(C=1.0, class weight=None, dual=False,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_jobs=None, penalty='l2",

random state=None, solver='lbfgs"',

warm_start=False),

tol=0.0001,

99: LogisticRegression(C=1.0, class weight=None, dual=False,
intercept scaling=1, 11 ratio=None, max iter=200,
multi class='warn', n_ Jjobs=None, penalty='l2",

random state=None, solver='lbfgs',

warm_start=False) }

tol=0.0001,

verbose=0,

verbose=0,

verbose=0,

verbose=0,

fit intercept=True,

fit intercept=True,

fit intercept=True,

fit intercept=True,
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In [24]:

def use classifier to predict(classifiers, X test, Y test):

X test = X test.values.tolist()
Y test = Y test.values.tolist()
votes list = []
correct num = 0
classifier result=[]
for i in range(len(X test)):
votes = 0
for c in range(len(classifiers)):
t = classifiers([c].predict ([X test([i]])
if (£t == Y test[i]):
votes = votes + 1
if (votes>len(classifiers)/2):
correct num=correct num+l
classifier result.append(Y test[i]
else:
if (Y test[i] == 0):
classifier result.append (1)
else:
classifier result.append(0)
votes list.append(votes)
Accuracy = correctinum/len(xitest)
return votes list,Accuracy,classifier result

In [25]:

X _test.head()

Out[25]:

Temperature Humidity Operator Measure1 Measure2 Measure3 Measure4 Measure5 Measure6 Measure7 Measure8 Measur

5475 -0.706394 2.204911 L40176é 0.411680 1.353721 -1.223874 -1.113967 -1.650302 0.129175 1.191277 0.358783 -0.3227
6867 1.036574 027648é 096673é 0.823174 -1.335556 1.225826 -0.457848 -1.335181 -1.073129 1.064921 0.206127 0.6810
4393 0.339387 1.377778 1 _4017&; 0.785934 0.457295 0.000976 -0.340418 -1.061326 -1.445806 -0.679898 0.427664 0.7129
6605 0.339387 1.791345 1.208421 -0.195321 1.353721 1.225826 -1.371196 0.034095 0.059883 -1.674018 1.049456 0.0112
604 -1.054988 0.690054; 0.96673(; 0.910686 -1.335556 0.000976 1.301744 -0.671176 -0.842781 -1.174171 0.941480 0.7430




In [26]:

X test = X test.values.tolist()

In [27]:

countYT = pd.value counts (Y test)
count¥YT

Oout[27]:

0 2613
1 23
Name: Failure, dtype: inté64

In [28]:

count = pd.value counts (classifiers[0].predict (x_test))
count

Out[28]:

0 2148
1 488
dtype: int64

In [29]:

votes list,Accuracy,classifier result = use classifier to predict(classifiers, X test, Y test)

Y test index = Y test.index.values.tolist()

Y test values = Y test.values.tolist()

result data = pd.DataFrame({"F?5%":Series(Y_test_index),"Failure/O—No\l—Yes":Series(Y_test_values),
"votes/100":Series(votes list),"classifier result":Series(classifier result)})

result data[result data["Failure/0-No|l-Yes"]==1]

out[29]:

K5 Failure/0-No|1-Yes votes/100 classifier_result

139 7415 1 2 0
299 2817 1 8 0
561 517 1 100 1
759 3774 1 100 1
768 7510 1 100 1
778 6748 1 100 1
837 1113 1 0 0
991 6450 1 100 1
1063 1832 1 97 1
1140 2428 1 100 1
1189 7512 1 100 1
1465 6446 1 100 1
1498 3773 1 100 1
1515 6890 1 79 1
1526 6445 1 100 1
1772 1632 1 99 1
2074 1829 1 100 1
2114 148 1 7 0
2133 1828 1 100 1
2186 8182 1 100 1
2213 1092 1 94 1
2248 3775 1 100 1

2576 59034 1 100 1



K2  Failura/N.Nal1.Yac wvntac/1NN claccifiar recult

In [30]:

Accuracy

Out[30]:

0.872154779969651

FIFASVM#E /252540

In [31]:

from sklearn.linear model import LogisticRegression
def BalanceCascadeSVM(big dataset, small dataset, num):
classifiers={}
Big class = big dataset.values.tolist()
Small class = small dataset.values.tolist()
# FREVIGEE, [FRTVIZEE, numillZ55%
for i in range (num) :
classifiers[1i]=SVC (gamma="auto')
# EAEFREYIREF
if (len(Big_class)>=len(Small class)):
E = random.sample(Big class, len(Small class))
H=E + Small class

H test = [0] * len(Small class) + [1] * len(Small class)
classifiers[i].fit (H, H test)
Big class = [item for item in Big class if item not in E]

print ("classfier No.{} finished!".format (i) )
else:
Big class = big dataset.values.tolist()
i=1-1
return classifiers

In [32]:

classifiers svc = BalanceCascadeSVM(NoFail, YesFail, 100)

finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!
finished!

classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
classfier No.
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classfier No.
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classfier No.33 finished!
classfier No.34 finished!
classfier No.35 finished!
classfier No.36 finished!
classfier No.37 finished!
classfier No.38 finished!
classfier No.39 finished!
classfier No.40 finished!
classfier No.41 finished!
classfier No.42 finished!
classfier No.43 finished!
classfier No.44 finished!
classfier No.45 finished!
classfier No.46 finished!
classfier No.47 finished!
classfier No.48 finished!
classfier No.49 finished!
classfier No.50 finished!
classfier No.51 finished!
classfier No.52 finished!
classfier No.53 finished!
classfier No.54 finished!
classfier No.55 finished!
classfier No.56 finished!
classfier No.57 finished!
classfier No.58 finished!
classfier No.59 finished!
classfier No.60 finished!
classfier No.61 finished!
classfier No.62 finished!
classfier No.63 finished!
classfier No.64 finished!
classfier No.65 finished!
classfier No.66 finished!
classfier No.67 finished!
classfier No.68 finished!
classfier No.69 finished!
classfier No.70 finished!
classfier No.71 finished!
classfier No.72 finished!
classfier No.73 finished!
classfier No.74 finished!
classfier No.75 finished!
classfier No.76 finished!
classfier No.77 finished!
classfier No.78 finished!
classfier No.79 finished!
classfier No.80 finished!
classfier No.81 finished!
classfier No.82 finished!
classfier No.83 finished!
classfier No.84 finished!
classfier No.85 finished!
classfier No.86 finished!
classfier No.87 finished!
classfier No.88 finished!
classfier No.89 finished!
classfier No.90 finished!
classfier No.91 finished!
classfier No.92 finished!
classfier No.93 finished!
classfier No.94 finished!
classfier No.95 finished!
classfier No.96 finished!
classfier No.97 finished!
classfier No.98 finished!
classfier No.99 finished!

In [33]:

votes list svc,Accuracy svc,classifier result svc = use classifier to predict (classifiers svc,

X test, Y test)

Y test index = Y test.index.values.tolist()

Y test values = Y test.values.tolist()

result data svc = pd.DataFrame({”F?%”:Series(Yitestiindex),"Failure/O—No\l—

Yes":Series (Y test values),"votes/100":Series(votes list),"classifier result":Series(classifier res



ult svc)})
result data svc[result data svc["Failure/0-No|l-Yes"]==1]

Al | +]

Out[33]:

K5 Failure/0-No|1-Yes votes/100 classifier_result

139 7415 1 2 1
299 2817 1 8 0
561 517 1 100 1
759 3774 1 100 1
768 7510 1 100 1
778 6748 1 100 1
837 1113 1 0 0
991 6450 1 100 1
1063 1832 1 97 1
1140 2428 1 100 1
1189 7512 1 100 1
1465 6446 1 100 1
1498 3773 1 100 1
1515 6890 1 79 1
1526 6445 1 100 1
1772 1632 1 99 1
2074 1829 1 100 1
2114 148 1 7 0
2133 1828 1 100 1
2186 8182 1 100 1
2213 1092 1 94 1
2248 3775 1 100 1
2576 5934 1 100 1
In [34]:

Accuracy_svc

Oout[34]:

0.9707890743550834

BESREH

1. SVM5:Z4EEH ST PIFEEL T EnRTn , AISVMEERILZEBEIBSH T10MES R , Why?
SVM 5245 RKX 5]

* EhR R

* SUMANEIKRHEIEAM, NEFEAZHE, LREFEHIERNZE, MRBEBEARZNZAFstrongly unba
lance, MAMIRE, EERIITHIETEL,

* SUMIKEERIBRRIAMEEEINE, KIBIEEE Loss{ERBIINER. ATAESMARAEN, (BRIRAZHIE,

2. Balance CascadejR E18fi2

W_ B AE A2 IMp ST EREY | (ERMNS 28 EAdaboostsy 2428 |, FHERBIERAEAL RSN 2 a8 IERD JEMREAR.

3. N IRNRK BT FIMBalance CascadeE T —MASN KR , AN KBWRKIBMERNTUNHRABEREE., LniER
KRRNEIR , TENEH—A—R , SE—IHATUUE , B8 B TNE RS, REZHT , RIS HNAD LI IAEAR
RFUIME. PIFEOERER

A BE—ADDRFFNNE , ERNERH TR, S TABREEERAIHAVIGE RN KR | HO LR LM ERHRE
PREBNS  REHNE , TR EKRNEREMER. RNUATERKETABIEIGE XERERSHH LS , &
M4 244 51 .



B. f5REXHEEN—ELARME] , MIPOW , POS , DPOSE,

o WERRIFNNIE  REERHASHIRE. BRIMARAMITUEAZ S , FIR/ NN AS g — 1 b sy 2350t
TN, FEF— AT ERERFAN LS (FVBEMEARAERK , HRBLBHS—DUKRGIEN 25
LR, FERENENER YIRS | RERCPTIMRR SK , FEPOSH , RIS | BB SKE T —X
B, R, ETERCAL NER A AR A R A IE MR K | RIS T kBN AR ) . E—BRIUNEDfE ,
AU IR RS/ BRI RE A | RIS BT (093 257

ORI B A A FEHIR RN KR, KBREARTFEN PRSI => FuRSHTIAE = BUREN BRFRENILESH
& => NBIREHITRKEF (Balance CascadeEMESEL) => FIRLEEHMVIGEIIZS R (svu & TR) =
> RN RE => FIRAN SN MASE TR BIE

Wik« AXIRE IR T FIOBUERAE. BIEA 2L, EXRIES, WEMABN TR T sSLRZ AIKARRE, FEEHRE
TSR E LB MARE, FERRITFESE) T RSFRIR A B,

AR BRI BT MME 2 T AE, MNIRERARSKIFLE, KRR THHERRNR, XIMRFHER TIFR, BT
TRARAF RIFOBIR SRR ARG SR . EXUETRAL IR EL, REHTT HURMARMENL, HSUERT IS SRR RN H 7y )%
. IS, BRISEFRIGREE, THRERD TURIIARIEHAR REFRIFEF, BN KEXRPRIEAS DRSS
HEEMRS, ANRKRRERE, TTARBEEIFHMRENE, FIFEIFRRRLER.

SRR 4RET AR X AR BRI R [D]. FRILRR 1 A%,2016.
[21%FR I8, 428 . X 4EDPoSIRH BRI BT 5T St [J] BLAT B AL (FLAR),2019(06):11-14.
Bl X H, k4, 3KFA8 INEL ETFSVMAD EKE X SRENITI] A E KEFR(B AR FE5TFER),2004(01):9-13.
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