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| A | B | @ | D | E U
1 customerlD gender  SeniorCitizen Partner Dependents Churn
2 |7590-VHVEG Female 0 Yes No No
3 |5575-GNVDE  Male 0 No No No
4 |13668-QPYBK Male 0 No No Yes
5 |7795-CFOCW  Male 0 No No No
6 |9237-HQITU Female 0 No No Yes
7 |9305-CDSKC Female 0 No No Yes
8 |1452-KIOVK Male 0 No Yes No
9 6713-OKOMC Female 0 No No No
10 | 7892-POOKP Female 0 Yes No Yes
11 |6388-TABGU Male 0 No Yes No
12 |9763-GRSKD Male 0 Yes Yes No
13 |7469-LKBCI Male 0 No No No
14 |8091-TTVAX Male 0 Yes N No
15 10280-XJGEX Male 0 No No Yes

https://zhuanlan.zhihu.com/p/60142926?from) voters_ page=true
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if gender =1 and age = 30
1 and age < 50 and calls < 60
and callLength < 300;
0 otherwise.
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Intercept
duration
feton
gender
call 10086
peakMinDiff
edu class
AGE

prom
nrProm
posTrend
negTrend

peakMinAv

posPlanChange

coef
47601
-0.2917
-1.4144
1.4394
-0.9040
-0.0024
0.5434
-0.0195
2.3925
-0.7430
-1.5598
-1.3003
0.0011
-1.0211

std err
0470
0.015
0.128
0.131
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0.001
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0.005
0.693
0.248
0416
0414
0.000
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324k 2 112 2014-10-31 07:34:31 2.000
324k 2 100 2014-10-21 11:49:55 1.000
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322014-10-31 24
322014-10-31 4
352014-10-31 1G4
46 2014-10-31 1G4
52 2014-10-31 1R
54 2014-10-31 144
552014-10-31 1G4
56 2014-10-31 1G4
612014-10-31 B4
722014-10-30 74
732014-10-30 24

2 3.600 454
2 8.000 708
3 8.100 971
2 10.000 1008
3 11.400 1004
4 17.400 1005
2 5.000 1116
2 12.800 969
2 5.000 464
2 7.500 700
4 7.500 449
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111
56
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3241
3.400
2131
2.597
2448
2.216
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4470
1.932
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200
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272
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132
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13.586
5.223
6.455
7.487
6.120
7.829
10.364
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176

34
233
252
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186
115
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9.221
10.191
5.840
6.284
8.192
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10.607
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D | ¥ [t | THMB S | g Esia | AR |
188 146 3.241 451.164 1.055
158 200 10.247 702.995 1.985
A5 1158 176 9221 1064.358 2.034
1A1$EIJ’§ 288 2 3.400 435,500 1.500
EFH N1 258 a2 13586 711452 2714
2 g 34 10.191 1078.029 2412
IEE 158 2131 469 804 1.234
IFE 243 5223 707872 1.362
3 Rt 233 5.840 1076.670 2.197
428 238 2597 470017 1.168
478 272 6.455 718.298 1.294
4 I 252 6.284 1069.536 1.389
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BRI L NRAEE, 35t 1075% MAERER: LANREEE, 5t 1075%
|ID | PExH | THEEET T8 | THTEST 16818 | PYUSEET | ID | Gender | T1|T2 | Class | Group | Prov | City | BithDay

1 146 3.241 200 10.247 176 9.221 1 1 88 83 1 13832 %St 1995-02-01
| 2 . 3.400 42 13.586 34 10.191 2 1 76 69 1 13832 %7 1996-05-01
| 3 158 2131 243 5.223 233 5.840 3 175 74 1 13832 %=t 1996-10-01
| a 238 2597 272 6.455 252 6.284 4 1 90 91 2 145 SBAR = 1995-11-12
5 126 2 448 192 7.487 198 8.192 5 1 86 86 2 117 BiSET  1996-01-13
B 135 2216 228 6.120 223 5.853 g 1 88 91 3 179, FEEESTH 1996-02-21
|7 111 3.622 184 7.829 186 8.657 7 182 75 3 1% BT/ 1995-09-21
| 8 56 4.470 132 10.364 115 10.607 8 1 76 83 3 1575 HEF 1997-10-21
| 9 109 1.932 149 7 476 140 7393 9 1 79 83 3 1575 HiEF 1996-02-22
110 193 1.399 232 4.440 233 3.842 10 1 74 90 3 13T #HfE 1995-09-22

—

N
BRASRMER: L AN14EHE, it 107% v
ID |BithDay | Gender |Prov|City | Class |Group | ks | TIPRLE [F8rd | IR 16808 | PINeRSE [T1/12|

|

| 11995-02-01 1188 A&m 1 1 146 3.241 200 10.247 176 9.221 88 83
| 21996-05-01 19838 fEH 1 1 2 3.400 42 13.586 34 10.191 76 69
| 31996-10-01 1982 AT 1 1 158 2131 243 5.223 233 5.840 75 74
| 41995-11-12 14tR EPER 2 1 238 2,597 272 6.455 252 6.284 90 91
| 51996-01-13 117 8iE.. 2 1 126 2448 192 7.487 198 8.192 86 86
| 61996-02-21 1M... 1. 3 1 135 2.216 228 6.120 223 5.853 88 91
| 71995-09-21 1% BImh 3 1 111 3.622 184 7.829 186 8.657 82 75
| 81997-10-21 1317 Kk 3 1 56 4.470 132 10.364 115 10.607 76 83
| 91996-02-22 13IT FiEmh 3 1 109 1.932 149 7.476 140 7.393 79 83
| 10 1995-09-22 13T i 3 1 193 1.399 232 4.440 233 3.842 74 90
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Machine Learning Fundamentals
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£ SRE L ASEEZ R logisticET...
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WoIE:7 EFE 20185
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Baggingfi A

o IR CRIN: IGFEARLET, INZRikEk; Hid: 2D HRER
FEAICL,C2,...CK)

* Fori=1,2,....k do

o MTHEEUE B M BOEA, T RA M FAFEA S ERIFEALR &
Ti

o DTN R RLC
 End for
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GBDTA1XGBoost

o BEALARARIE B F b s s o8 2 B — MR

o Ryl R AR A STV FE R AU o

* GBDT (Gradient Boosting Decision Tree), XGBoost (eXtreme
GBoost)

Base Classifier Learning

Total Examples Base Classifier Learning Esemble Model

Base Classifier Learning
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diabetes Fit at iteration 0
350 T T T T 16 j
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300 + -
. X
J/Y i Hp X >S'z“x
| | ® x ¥y
250 ol e x;e,;sg,};x%ﬁ
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200 | 1 8| R e
> > K, e %Fe e 5
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TE ffitfE  P-value TER {&itH{E  P-value

RN -0.162 <0.001 HHHRAF S HE 0.258  <0.001

ZERI-A 0.001 0.067 SERRFRSIREL 0.129  <0.001

ZEFI-B 0260  <0.001 LRI TR 0.198  <0.001

ZEH-C 0.113 0.159 SHMEHE 0.055  <0.001

ZERI-D 0.176 0.035 i) 0.143  <0.001
FR-HE -0.094 0.273

iAERYA: 36.37%
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p(y

=1) =

1

1+exp[—(f, + £X)]

Z=,BO+,31X

0.5

BNIEMH, xRk,
g Ry=1RERA]
BEtE (p) K.
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« WA AT S 5y
s BUERYBREL . R RRAL . IRE R R
o WNEEFRH R I A B &) 47
e %I17r 2% (Partitional clustering)
« ZUREEZS (Hierarchical clustering)

. ﬁé??fﬁﬁ %25 (Density-based clustering)
A% 52 (Rid clustering)
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 Density-Based Spatial Clustering of : coefsome
Applications with Noise T3 SO N
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minPoints = 4

Restart ’ ’ Pause



4

D. %/%RU\”J

o “UR/REAEMHA EERKPEECERS,
9 T REMSHETR 1 AR IO 2 A FL 15 B 3K >
158, ROR BN HL A (1) 04T 9 i AT W)
W tr, AFIER U 2 R SERT R
AURLS , SRR HIECFEREF 7 HAT]
JERIVERIGAE 7 B 3G . AR B JRUGAE 5
BRI, SRORIA AR 2 715
E%%ﬁﬁ%g%*ﬁg%% 0 %giﬁl\ )

(e CER) — S 3K 1 R A
%ﬂﬁ!ﬁ%! ;O T e Zp. M5 PRAT (Beer & Diaper)

82



FFIAAYEBRER

THE SCHOOL OF MANAGEMENT
XI'AN JIAOTONG UNIVERSITY

« Nt age “MUESRAT” 7

G| DIPPERQBEERPARTY e

U

:?BU.E . 1?!15 Saith Rd : BEETR”B

-t DECENBER 2,2012 4P¥
HELCOHE BABY GRAHAM

o | DUE DATE JAK S 2013 ar 1

83



FFIALYEBER

THE SCHOOL OF MANAGEMENT
XIFAN JIAOTONG UNIVERSITY

« NEJ2{E 1 #TifEE (Urban Legend)
o PR —ZHITIT-11
« Sometimes the data can throw up surprises: mining of
databases held by 7-Eleven stores in the US revealed a
link between purchases of beer and nappies. When they

were moved together, sales of both increased, says
Williams.

o T RMIRLHE
e The discount chain moved the beer and snacks such as

peanuts and pretzels next to the disposable diapers and
increased sales on peanuts and pretzels by more that 27%.
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1. VB¥EFEFF (Confusion Matrix)
TRVE A T 175 B -
Confusion Matrix 1 Positive | 0 Negative
o 1 TP FN TP+FN
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0 Fp N FP+TN
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SL=BL0M000=081 p {1y 21 i 5% ff) L 1 5

o X =TP/P=10/110=0.09 Precision H &
AR ERi Y= A .
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Confusion Matrix 43 ¥>=0.9 Positive| 53 $<0.9 Negative
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o {HEHH 2 (Precision)=TP/P=80/480=0.17
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7% (Recall)=TP/(TP+FN)=90/100=090 &
» T 22 (Precision)=TP/P=90/690=0.13

a] 2% Recall

FHER 2R Precision
ANEFE HIHEK

EREpSENE

Confusion Matrix

TS B 15 99>=0.87

43 40>=0.8 Positive

7 41<0.8 Negative

KA

g ) S 90 (TP) 10 (FN) 100 (TP+FN)

. 7 4] ST

R TRIK NAE 600 (FP) 300 (TN) 900 (FP+TN)
SR F 690 (P) 310 (N) 1000 (2 BEAE)




F
i PP EBER
THE SCHOOL OF MANAGEMENT
) XI'AN JIAOTONG UNIVERSITY

GP] R e AR AR 1) [ 4L ?

« Pk 1591>0.9 b2 1570>0.87

2 * Precision = Recall

» M HIE—FUS5T F, Score = —
Precision + Recall

’15”:
« 1543>0.95f, F1=2*0.17*0.8/(0.17+0.8)=0.28
« 1943>0.80F, F1=2*0.13*0.9/(0.13+0.9)=0.23
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* Etzioni, O., R. Tuchinda, C. A. Knoblock and A. Yates (2003). To buy
or not to buy: mining airfare data to minimize ticket purchase price.
Proceedings of the ninth ACM SIGKDD international conference on
Knowledge discovery and data mining, ACM.

. ﬁg’ﬁ%-ﬂim & BUER CREEI AR

Oren Etzioni
University of Washington
Computer Science & Engineering
Director of Turing Center
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 Etzioni, O., R. Tuchinda, C. A. Knoblock and A. Yates (2003). To buy or not to buy: mining airfare data to
minimize ticket purchase price. Proceedings of the ninth ACM SIGKDD international conference on
Knowledge discovery and data mining, ACM.

This paper reports on a pilot study in the domain of air-
line ticket prices where we recorded over 12,000 price obser-
vations over a 41 day period. When trained on this data,
Hamlet — our multi-strategy data mining algorithm — gen-
erated a predictive model that saved 607 simulated passen-
gers $283,904 by advising them when to buy and when to
| postpone ticket purchases. Remarkably, a clairvoyant algo-
“rithm with complete knowledge of future prices could save
at most $320,572 in our simulation, thus HAMLET’s savings
were 88.6% of optimal. The algorithm’s savings of $283,904
represents an average savings of[27.1% per simulated passen-
ger for whom savings are possible. Our pilot study suggests
that mining of price data available over the web has the
potential to save consumers substantial sums of money per
annum, at least until corporations begin to fight back.
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Farecast
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