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sp.sort_values('Date', inplace=True)

FAR TR T A LU 57
1EERIR

FATARF WAL A St LEFRATRITE VRS IXA AT A A REE—— R B R A 75 B
AERRIBLE N 7 o B 1RO BATI S RE R, BEOVEA B T ERATETIES A LA, i H
A

ST S ik, @i B TR feedback@packtpub.com &i%, FETETH B 3 B R
oA B AR
WRIRERK AT 8, JF HARE N BIR S EE AT, ESHEAINIESE T

F4 www.packtpub.com/authors.
BRPSH

BUEARRE — 4 B 5 Packt BEEATAE, AR SRR B IR AIZ R 3K 3k
(SE=ON &R

TERGIKRS
£ http:/www.packtpub.com, fRATLUE H CHIK R T B R R BASSC .
RARAE Ho At 7 W SE e, AT BV 1) hitp:/Awww.packtpub.com/support F35 0, FRATTKE ST

PR RIELG R,

www .aibbt.com



4 Python #l %% > 5L & 46 5

fRmr LIRS LR PR AR S
1. {5 FH AR PR EE - 2 b 60 5 R 5 S B A R AT T FT DX s
2. BChRiEEEAEAE A SUPPORT LK F.
3. #.ili Code Downloads & Errata.
4. TEFEZRHME Search Hi N\ T EEM ZFR
5. WEPEARE T HACHD ST A .
6. fE NHHH, EERRAE R B L
7. i Code Download.
£ Packt Publishing sk I, A5t n] DLE %45 00 ¥ Code Files 41K N 4 AKH5
A ATRAMEERAE A A BRI AR U I 0. 1B, RTREE K BRI Packt
M .
— B EGE R, R ORAT DU B R S5 hROAS SR fife Hs 4 e B Ak
eWindows it WinRAR / 7-Zip.
eMac fix Zipeg / iZip / UnRarX.
eLinux fix 7-Zip / PeaZip.
% B oM M B &8 W £ B £ GitHb b
https://github.com/packtpublishing/pythonmachinelearningblueprints . A6 H E & Kok B H
A EE I ACHS BRI, £ T https://github.com/PacktPublishing/. & — FIE!

Enix

BAPATO LRI —VIEEH S, DI OR NS RAER Y, (BRRAE T . WA
FERATH A o R B — MR — VAR I3, WVFEARRS b ——F [ ATk e, AT EE
WL X, IR DAL AR B kY, IR B RATSCE AR B S SR A . AR IR
BT RS 5, VG R IX NMEERIE TR S . http://www.packtpub.com/submit-errata, EFEVR
15, #ifs Errata Submission Form 45, SRJFHI A MR A E . — FLULE) BIE I SAE,
RIS R e 3232, B RS B AL B ATH Wl A In BIMEAT % 3278 Errata #5870 304
fhiz.

PEE LARTHEAS IR, 1577 M https://iwww. packtpub.com/books/content/support Jf-7£ 44
RABRANBEER LR riRE B HILAE Errata #70H.

www .aibbt.com



=k

i

www . aibbt.com



%8 1 Z Python WIS FIJWES RS - 1
11 BERlALES S AR
PR = 2
111 FKIR meemmeeeeemmeeeeeeeenees 2
IR IR SE - - J— 2
1.1.3 FHEAMEE —m-emmemmmmeeenes 3
114 BAL e 3
(R = 3
116 FF -meemmmmmmemeeeeennnaes 3
1.2 Python EFITIRE --eeeemmmmmmmmnnnes 3
121 FKIR =mecmmemeemeeeeeeeeeneee 4
122 #F ccceeeeeeeeemeeeeneeee- 4
1.2.3 M -meemeemeeeeeeeeees 20
124 FAA0IRAE wmeemmmeeeenes 26
1.25 ZFE —ecceeemmeeeeeeeennees 34
1.3 WENASEI M e 34
14 INGE e 34
F2EMENARERF, KMIRND
INEE wemmmm e 35
2.1 RIAE PRI ---nnmmmmeeee- 36
1% A import.io KI5 IR
B wmmmmmmmmmmmnnnnnn e 36
2.2 KB MAEREAR --mmeeemmmeeeee 38

www .aibbt.com

221 HSHHIE meemmeeemeeene- 46
222 THACHIE —meemmmeemnaes 50
2.3 WPELARERARL weemmmmmmmeemmmmmeenes 51
2.3.1 FAM| mememmmmememeeeeeees 54
232 ¥ RARR ceeemmeeeeees 57
2.4 INEE e 57

FIEWENAER, KIMENH
FLEE -mmmmmmmmmmmmmm e 58
31 FREWLENHEEAE --mmmmmmmeeee 59

32 [FHEHHIMLIEREIAR
FE R MBI mmmeemmmmmmeeeee- 60

3.3 f##t DOM DLFEHUE M #idE ---62
BT IR EFH AR

T ZAN cmmmmmmmmmmmmeeeeeees 66

3.4 fERIFTTT AELHT R -----75
35 O —H -me-mmeemmmemmeeeee-78
36 PG eeemmee s 82

£ 4 E(FMIZ5EME)IATHN PO HiF ------ 83
4.1 PO Tify =-mmmmmmmmmmmmeeeeees 84

VN B 7 | =1 J—— 84

412 ## IPO T % &I, ----- 84

413 HEKE IPO F K wmnemmeee 93



2 Python Hl& % 3 5 de

Y/ (100 B — 94
VN Rty vy s o R — 103
VR S 11 s 2 ——— 108
R Y — 111
%5 E0EBEXHFIERE -------eee- 112
5.1 {#fH Pocket N HFER, BlE—1A
MBI GRIEE S wmmmmmmmmmmneees 112
51.1 4% Pocket # Chrome
P % S— 113
5.1.2 1#J8 Pocket APl sk#s %
7 ST 114
5.2 {#i[] embed.ly APl F# R
A — 119
53 HRIESOHIFER ---memeemeees 120
5.4  HEFAEAL wmeeeemmmmmmmmnnnnnenns 123
55 IFTTT 53C#&H. Google F
AT IEPERIEE —mmmmmmmmmeee 125
@i IFTTT & B4 R
F2 Google & -mmmmmmmmmmemnnanan 125
5.6 WEIRIIEEANEN
TR mmmmeeeeemmmmmmmmeeneees 133
Y A Y — 137
F 6 EMMNRHNANERER A
TRAE wmmmmmmmmmeee e 138
6.1 KTRmEEME, MIEIRERAT
e 139
6.2 KEU ZIEEFI AL ---mmmmev 140
6.3 RBEAEIFERIFAE -mmmmmmmmmeee 149
7 3L & — 149
W INE T > R — 152
6.3.3 HEREFHAR -----mn 156
6.4 FJHEHNEFS PTG ----157
T OO — 162

www .aibbt.com

£ 7 EERANREITNREDS - 163
7.1 MR - 164
7.2 RFBENY, HREVF

2 165
7.3 WRITFR A5 NG --meeee 166
731 ERKMEHHT
I 172
732 A XFEEZE),
A IERAT AR -oeoeeen 175
7.3.3 AL AN Y ---182
T4 INGE e 186

58 EEEIGAENENGIEE e 187
8.1 KBRIINLERED] wemmmmmmmmmeneae 188
8.2 MEILEUE --mmmmmmmmmmmmmeeeeeeees 189
8.3 EIRMMLUKIEUE -----ammmmmeee 191
8.4  TRRIRFES D] weeeemmmmmmnneees 195
8.5 MEEGHMBERTIEE --maeee 198
8.6 NG wrmmmmmereee s 206

59 FITEIIRMEEA ---eeemmmmmeemmee 207
9.1 BRI wwvemmmmmmmmemmmmoennas 207
9.2 MIRHLEE NI T 5 mmmmmmmmmmmeees 208
9.3 WIRHLEENIIETT —-mmmmmmmeee 212
9.4 T —NIIRHLAFN --mmmmmeee 217
9.5 INGE e 227

£ (R inbe o] [ ——— 228
10.1 PRI YE wmmmeeemmmmeemmmeeenas 229

1011 A FAP &LE - 230
10.1.2 A FRE 6L -emmm- 233
10.2 FEETFTHEMILYE -memmmmmeeeeen 236
10.3 VB RGL ----mmmmmmmmeeeeeeeeees 237
10.4  FJEAEIEGEE wommmmmmmeeeeeees 238
105  INGE wemmmmeemm e 251



E1E
Python #le8Z M E R RS

WLas = 2] IEfE IR OB AT T BN N TR BEMAZ O, TRADL PR R ER 2 3 2
WL 2 2] W] o4 5 AR S . — S AR E 2w AERATTEIEN — A Mg & S A S
FEHS; T — L AR IEE M — AN m B R A AR, 85 55 IR AT TAE ML FIbLes
ANFITE ANHUERBEBA AT FE AR S . AN, BAABUR S ZAT0] g2 BRI 18 1% 225 5K 1)
ok, HFERF IR, PLasE: ) IEFERIE B TRATH 5 A G [ e 2545 . b5 3R
A IMEAE 3 3k o gk B & 5 5L LA A B B 2 i Bl LA 52 ] IETE T 1 Hh
O AT AT .

WRARTE Amazon.com XFFEIIEL FE R IEIGY), (R Spotify B¢ Netflix X i dE
R IRECEFE RS, HE RN AT K Google #2, Rult ARl 2] T HLEs % M
ff IR LR 255 B = A e, IR SR S sE . TR IR AR, Wt &l
BEA BN AR I K 7 38 IR 55

MEIRN BN I N &, IR — MR L. R KIL, Python /&
FF R IX L )R ARE$E . Python #IA — MNARFEM) WHERIFF K EIX, 2 REHEEK
HEBMEZK X . 1X°8 Python $2 (1 T —HFE FIBH AR E. fEARFH, FATEKEH B IFALE
FHiX 263k H§ Python BH2A AR 1 FE

TEE FRMETH, BTV — 2P Z i @ S A IR I S . (B2, 75
HIEFFMRZ T, AR AT R R PR TE I 101X 2 08 L Re I, DS el A & BE 78 53
FIHEATRIAREL.

BATEAEAR TR A A LUT T8

AR B LA S ) TAE AR

www .aibbt.com



2 %1 & Python LBEFIWEXZR

o LARUL BRI B A
o WL E RIS .

1.1 BFERF/ANSEFINTIERE

FTENLE 2 ) S VAT 5 hRER TRV 22 2 05 T K
A, AR — AR T A BRI 75 B B I A bR
SRANEE. MR H R 57, RKRE LRI BT B
DR B RETHE AR ER (. oh 4% 0 68 PR F 5 Rb S 0 508,
SRR TR T RA A BT B R BRI 141
B SE PR B, KARRE, WA, L, i .
(SRR HHE

TEXA T FE, 4w T8 n 22 ar a0 uR, 5]k 25 f v %
¥R, siE 2P AEE, HE 1-1 BB N AR DU IR 20T FE R =
IR E

WA LERATVEA SR — 1 5.

1.1.1 3RHL

WA 5 > S A s, mT RASK B AR R R, e Rl RE A I i T B A ) CSV
SO, AR MRS SR I ORI H &, SR e e R R H O Web €. i
WA BEAFAEA A AR FERZECE LN, R T SORIEE, EME/RER, HRit
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1.1.3 TEBRIERS

MPTA RS L, TR e R AONE S TR AR . XA BLEE
AT, Bl e, RE. WA, Fr iR R R T HodiE %6
B, DLRFTE R EEASELERISE R, i, X2 BORE S HISOR, HPT A H s
(6] Fp 5 HE i 5 B o AR AR . 2, A TR 2 B SR M A B 1
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— BHWEHER e S, T B Bost R AL T XA BT, BATR AR S
%, RS EUIGRE — M. EIRXANTBL A YRR S BoT DL, JRA TR R AR
WEAT, EREANDBREOFEEEGE 2 F 0%, MSIERE . KAEEE R Em]
REE LRAGEH—JUH R 2 (M BEEH 27 A I A R R o0 T ——H IR
HATREE RN, XTI BA IR B LF (S 5, BEZ A AE B Sttt F b 2 R BAS 1
fl, JFEE @ K. e,

1.1.5 ¥4k

— BRI ST IHREAT I, R DR TR RS 2. RV BO
KRl i . AR 2 ) AOR B AR AR, [FIRE, XAEAR KRR AT P T it
ARSI, ANID b AT 5, BT 1 [ 250 e i A AR 2R 0 A0 I o L ) R AT
LR, AT ERA NIRERI AR, PR iRz BOLEER S, LU F1 55,
HiRZ, EALERELPMES T E 2 W R R

1.1.6 %
— BRI N, T F AR R T . KR Bk S, XA

BT e AN TS, (B LI SR B AR 7 — A RN R P TR A T e
P, —AERIR) Web MR, #2322 cron Rk,
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TEEEMREE A FR ) Python FE AT BE AT L% %,
1.2.1 HL

ViR W77 e —2idid REST K& APT 4211, 75 2H1E K PE A Python Request
JE (http://www.python—requests org/en/latest/). I NG NKMEHM
HTTP, 4 API FIZZEARAL 1 — AN H3b AN Ty 8 (17 K

EFATHRAE —MEH] Requests FEATZELHIHF] 5, ‘EM GitHub [ API FPHEUCEE . £
XH, FRATEATZ APTE#ETIRA, JF3E RFEAH 1 starred FEFIIZ .
import requests

r = requests.get(r"https://api.github.com/users/acombs/starred")
r.json()

RAMERKE LA JISON SR, IR IBIH T C2ARIC A starred HIFTAAEA#EPE LU EAT T
JErE. & 1-2 A& B RS A R — A Bl

[{'archive_url': "https://apl.github.com/repos/matryer/bitbar/{archive_ format}{ /ref}’.
‘assignees_url': 'httpes/Sapl.github.com/repos/matryer/bitbar fassignees | user}’,
'blobs_url': 'httpe:/Sfapi.github.com/repos/matryer/bitbar/git/blebe{/sha}l "',

'branches url': ‘httpa://api.github.com/repoa/matryer/bitbar/ /branches{/branch}’,
'clone_url's 'hittps://github.com/matryer/bitbar.git',

'collaborators_url': ‘https:Sffapi.github.comn/repos/matryer/bitbar/collaboraters{/collaberator}’,
‘commente url': “https:/f/fapi.github.oox/repoa/matryer/bitbar/ocommente{/numbar}*,
'commits_url': 'hetps:/fapi.github.com/repos /matryer/bitbar/commite{/sha}l ',

‘sompare url': “httpa:/fSapl.github.som/repos /matryer /bitbar/compara/ {bage}... {head} '
'contents_url': "httpa://fapi.github.com/repos/matryer/bitbar/contents/ {+path}’,
'contributors_url': "https:ffapl.github.comSrepos/matryer/bitbar /contributora’,
'crested at'r '2013=11=13T21:00:12Z"',;

'default_branch': ‘master’',

‘deployments_url’: 'httpe:/fapi.github.com/repos,/matryer/bitbar/deploymenta’,
'description': "Fut the output from any script or program in your HMac OS5 X Menu Bar',
'downloads_url': 'https://fapl.glithub.com/repos/matryer/bitbar/downlcads”,
'events_url': 'https://fapi.github.com/repos/matryer/bitbar/events’,

'fork': False,

‘Earka’r 174,

'forks_count': 174,

K 1-2

Requests FEHHEBAMRE—X BEE MM, REVIREF LmiEftrE
BPTHR [ BSCRS

1.2.2 ¥

o TR R BN A2 ST NI A ORBE ) — 2, BRATEUERIRN T LA, EAT
PEAESEIAE 55 P AR S s A FRATTHR 55

1. Jupyter IBEXK
NZEA THREHERESERN T/ERAW. &% &% A [Python
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(http://ipython.org/) I Jupyter iId A, XE—NaHM) L HRPTHEIRE, X
THIERR LA BN IESE. FRZEIT KA, Jupyter ik F AR — T Web [1)
s CHEXS T IPython MY ARXTAI 5 ), #% 0 CEAAN AARRS R B IT . IRIE TR 2, Hoonl DL
MIAT, WALh—REHElT. XERITFRANRGREIEITEN =, EIMBESER, RE
FIEACRS, AR, FEE AN — A X T S LEAR. B 1-3 27E
Jupyter 10 F A AT 22 H IR

Z Jupyter Jupyter Demo Las crackpont: 15 minuss s [autnzaved [l
B 4| B o+ 4+ HE O Cooe 3 Cal Tookar,
In [11r import o=

In [d]: ce.gebowd|]

Qut[2]: fUnecefslexcoabe (Deaktop
In [3): ops.obdir(’/Dsers/alescombsDeskiop/ Ipython Demo/’ |

In [4)n Ipwd

fUsers/alexoorbs /Desktopy IPFthon Demo

In [S5)1n Ils

teat_filel.kxt beat _fileld.bxt
1n [6]: file tws = U1a | geap

In [7)s file two
Qut[?]: [eest_filaZ.ext']

n [ =

K 1-3

WER, BRAEXEM 7 — RN FENE, FAUERM Python M)5uHHTAZH, 1M
H R & shell AT 722 H. XANMREE I SE1IZ1T T Python 3.5 MIAA%, (HURARIEE,
W] LARZE 5 #3217 Python 2. X FINHZ. fEIXH, FAICLTIAN T Python os FE, FfitfT
TR, FELEH TR CGRIsH2), R LUE 25 A B IoHs T 5 % .
WG, FRAERTCH HEH os PEHUE TIXANHR, HEEHIGH 4 HE IR os FE, 1M
IR AR T Linux B)ar4. X2l ERITRiRI ! /5 KeEmN. ERTHe ]
UIER], AT ZREEH shell %I H ORFEE]—A Python HE (file two). X2—ME
B DRE, (SO R EAR B 1 — o] AT 55

WAE, AEFRATRE B AL E AR EEAT ) — e B B R . X R TRATE R A
HBR—NDATBERIE: pandass

2. Pandas
Pandas & — 4> = 8 ) £ ¥ o H L BH . W #& Pandas 1 X 4

www .aibbt.com
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(http://pandas.pydata.org/pandas-docs/version/0.17.1/):
A NETZEEA, SR SOMERRE S, SR RS R o A R E TR
BB B EXA B, AR ZER/RKIZ. IELRIRES .

import os
import pandas as pd
import requests

PATH = r'/Users/alexcombs/Desktop/iris/"'

r=
requests.get('https://archive.ics.uci.edu/ml/machine-learning-databases/iri
s/iris.data')

with open(PATH + 'iris.data', 'w') as f:
f.write(r.text)

os.chdir (PATH)

df = pd.read_csv(PATH + 'iris.data',6 names=['sepal length', 'sepal width',
'petal length', 'petal width', 'class'])

df .head ()

BEOomop AR M B oW OB w14 s, AT 2 & M
https://archive.ics.uci.edu/ml/datasets/Iris F#E T —NZEHPINLZE TS H
PEfE: iris.data, HFBHEN iris B3, X52ks L2 —/ CSV XX, i@id Pandas,
TATAT T — ARSI 7St FATE I 754, BRI AR 2 SRR — A bR
BT . WHRZACAE/E T — MrdiAT, Pandas 2 HAIENT I R BIX— . FHADL CSV
FEAH L, Pandas K H AR —N i SR AR

TEERIE | JEHTEE | BRI | TERTIE | 20
0)5.1 3.5 1.4 0.2 Iris-setosa
1(4.9 3.0 1.4 0.2 Iris-setosa
2|47 3.2 1.3 0.2 Iris-setosa
3(4.6 3.1 1.5 0.2 Iris-setosa
4(5.0 3.6 1.4 0.2 Iris-setosa

K14

RS R R — AN DRE. dWE & TR AP FIEEEET F, Pandas &K

www .aibbt.com



1.2 Python Efnzhft 7

TR, XA FME Excel. HURMATHI R TRISIET, BRAEREA RALE R IE R Bk 51
HMIAT . fE Pandas HKIARTEH, EAEIIFRA RS (Series), MEMEIKA

HAEHE (DateFrame) . E 2:;

R BRI FRE iris BURME, LRATREBILMER |2 e

HIHEAE g 2:’

df['sepal length'] [ 4.2

7 5.

A T RS A B 1-5 i o g ij

B MRS G, WEBE R S BT (10 .4

R s —Fh 5 KA . ix [row, column] FryE. iEFRAMEH T 12 1.8
BOMRIE, KA N SR s

df.ix[:3, :2]

AT H AR AR R 1-6 FOfar S -

i . ix ARVEF Python IRV iEE, AR EBZEIRES K —/ Ny . IIHE,
EFRATEE 25, (ARG I R G ERR width 51,

df.ix[:3, [x for x in df.columns if 'width' in x]]

A T AR A B 1-7 B i i

R | IEEIE TERETEE | TEMTERE
0]5.1 35 0|3.5 0.2
1(4.9 3.0 1(3.0 0.2
2|47 32 2|32 0.2
3|46 3.1 3|3.1 0.2

K 1-6 ® 1-7

TATEZ R 2 d — Dok, ZIRZHMAIH—AD T %8 H1imr
df .columns REIFFAEFIRIFIZR, MHRATHEEAE T — %M, RigEtndh&a
width FHERIF]. TAR, FERXFEOLT, FATAT DR Sy S Ay A 51 R LA 51,
(HR X B IR 1 AR B U SR 2 28 P A A g

TATELFER 7, W T HAERIAE P AL E, REFEEIEK D F, BUERER 5
AR T . IR, AR ARGE e E B, RIEF R — A BAN
HSEHI FTA A R 2K, iRz —.

df['class'] .unique()

www .aibbt.com
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HI T ARG AR B 1-8 % -

|array( ['Iris-setosa', 'Iris-versicolor', 'Iris-virginica'], dtype=cbject)

K 1-8

df[df['class']=='Iris-virginica']

EE 19 o b i —2s, AT UERIBIEER B Iris-virginica KM
Hln. L b, &R 1-11 FEIRHER RN E 50 47, L 1-10 R E) 150 472/

i,
df.count ()
df[df['class']=='Iris-virginica'].count()
EERME | (EESE | BRKE | 1EmSE eS|
100 (6.3 3.3 6.0 25 Iris-virginica
101 (5.8 2.7 5.1 1.9 Iris-virginica
102 (7.1 3.0 5.9 2.1 Iris-virginica
103 (6.3 29 5.6 1.8 Iris-virginica
104 (6.5 3.0 5.8 2.2 Iris-virginica
105(7.6 3.0 6.6 21 Iris-virginica
106 (4.9 2.5 4.5 1.7 Iris-virginica
107 |7.3 29 6.3 1.8 Iris-virginica
108 | 6.7 25 5.8 1.8 Iris-virginica
109 (7.2 3.6 6.1 25 Iris-virginica
110|6.5 3.2 5.1 2.0 Iris-virginica
Kl 1-9
BB K 150 TEERK 50
g 150w 50
BRI 150 Bieye s 50
B 95 55 150 Viesmesips 50
51 150 [k 50
HHERA: int64 HAEAKH: int64
B 1-10 B 1-11
BAVERTLLE R, EAMKRGRE 7RG S. IFE, 7] DL IX SR R N — A

WHBHEHEIF EE RS, T AR RIEIE 1-12 o

virginica = df[df['class']=='Iris-virginica'].reset_index(drop=True)

www .aibbt.com
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virginica
R | BT | ORKE | ERIE bl
0 |6.3 3.3 6.0 25 Iris-virginica
1 |58 2.7 5.1 1.9 Iris-virginica
2 (71 3.0 5.9 2.1 Iris-virginica
3 |6.3 2.9 5.6 1.8 Iris-virginica
4 (6.5 3.0 5.8 22 Iris-virginica
5 (76 3.0 6.6 2.1 Iris-virginica
6 (4.9 2.5 4.5 1.7 Iris-virginica
7 (7.3 2.9 6.3 1.8 Iris-virginica
8 |6.7 2.5 5.8 1.8 Iris-virginica
9 (7.2 3.6 6.1 25 Iris-virginica
10|6.5 3.2 5.1 2.0 Iris-virginica
Kl 1-12

AL LE RN FTSCE AR R, DRI INE 2 1560k AT IR BT 46
MIBERE, I8 P SR AR F U

df[ (df['class']=='Iris-virginica') & (df['petal width']>2.2)]

ORARE AR R 1-13 f%TH -

AR | T | TBRRKE | 1O | &5
100 (6.3 3.3 6.0 2.5 Iris-virginica
109 |7.2 3.6 6.1 2.5 Iris-virginica
114 (5.8 2.8 5.1 24 Iris-virginica
115|6.4 3.2 5.3 2.3 Iris-virginica
118|7.7 2.6 6.9 2.3 Iris-virginica
120 (6.9 3.2 5.7 2.3 Iris-virginica
135|7.7 3.0 6.1 2.3 Iris-virginica
136 (6.3 3.4 5.6 2.4 Iris-virginica
140 (6.7 3.1 5.6 2.4 Iris-virginica
141|6.9 3.1 5.1 2.3 Iris-virginica
143 |6.8 3.2 5.9 2.3 Iris-virginica
144 6.7 3.3 5.7 25 Iris-virginica
145|6.7 3.0 5.2 2.3 Iris-virginica
148 (6.2 3.4 5.4 2.3 Iris-virginica
Kl 1-13
BAHEIAE R B ERE Iris-virginica Z5. M HAGME T KT 2.2 HEHE.

www .aibbt.com
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A%

BUAE, 1EIRAIEEA] Pandas, ML LKA A b SREC— Lo bRk () 3

df .describe()

AR A T 1-14 B4

R | BEEE | ERKE | EREE
% & |150.000000 |150.000000 |150.000000 |150.000000
SE-H{HE| 5.843333 3.054000 3.758667 1.198667
brivf 24| 0.828066 0.433594 1.764420 0.763161
5 /]ME | 4-300000 2.000000 1.000000 0.100000
25% |5.100000 2.800000 1.600000 0.300000
50% |5.800000 3.000000 4.350000 1.300000
75% | 6.400000 3.300000 5.100000 1.800000
5 Ko{E.| 7.900000 4.400000 6.900000 2.500000

K 1-14

WEGETHE .

BEEBAEHER . describe () THEBRM, BATE] T & CIIHIRE S THE B GE
EE, KAME R EIMER T, POVEAERX BRAMHKRED. tREEEHEMER, &
MR H E I E 73

df .describe (percentiles=[.20, .40,

AR A T 1-15 B

TR,

.80,.90,.95])

Pix N3 TEGERE | EKE | TEMTE
¥& |[150.000000 |150.000000 |150.000000 |150.000000
SEHH [ 5.843333 3.054000 3.758667 1.198667
Fiui 2% 0.828066 0.433594 1.764420 0.763161
#i/ME | 4.300000 2.000000 1.000000 0.100000
20% |5.000000 [2.700000 |1.500000 |0.200000
40% | 5.600000 3.000000 3.900000 1.160000
50% |5.800000 3.000000 4.350000 1.300000
80% |6.520000 3.400000 5.320000 1.900000
90% |6.900000 3.610000 5.800000 2.200000
95% | 7.255000 3.800000 6.100000 2.300000
Fofti | 7.900000  |4.400000 [6.900000  |2.500000

B 1-15

IR FRATI G B X LERFAIE 2 [ 75 A AR T A S A .

www .aibbt.com

LA i AE B A i



1.2 Python Efnzhft 11

Hl.corr () KRIEHK.

df.corr ()

R A R 1-16 B4 -

LSS S TERETE TEHEK TEHEIE
R 1.000000 -0.108369 |0.871754 0.817954

W E | -0.109369 1.000000 -0.420516 [ -0.356544

ek E  10.871754 -0.420516 |1.000000 0.962757

e viE 1 0.817954 -0.356544 |0.962757 1.000000

Kl 1-16

oA, RGIREIREAMT-FIXHH Pearson AHKR RE. did L8 LS4, LAT LA
P)#: 2] Kendall's tau Y Spearman's #AAHICREL (4, .corr (method="spearman")
8¢ .corr (method="kendall") ),

3. A

HETALE, BATCEE Bk SRR 2L — 87, JFNEEE R S I ge it 5
B BUAEAEFRAT 2 3] e mT AR B 5 EORML N A . AN S BRI R, AT
LB O BT AT EENE ? KRG — BTt RE W] L2 AT A T .

® 1-1 on T WAAR TSI < EHM y HRE RS

* 1-1
FHIE x fly &

x fPH{E 9

y BPME 7.5

FEAIR) x FEATT 22 11

FEAIR) y BEATT %2 4.1

x My Z [ FIAH S 0.816

EVEEEY y=3.00+0.500x

HT WA FINA MRS ST, BATTRES I NIX L RIS 2R
Lo BATHRREH IR, AFHEHIR. KPP 2SI EZ2 00—, AR

www .aibbt.com
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filid R FH T ST AR R A . AT HIER] 1-17

% Hr JE & I H % ib) & bk
https://en.wikipedia.org/wiki/Anscombe%27squarteto

B, AN E G, BAIAHS IR EEIRER MR . Fril, BFER
MR BRI BV 1, FIHORE R — X H TR ARG E Python JE .

12 - 12 1 -~
D/E’/// ////
10 10 -
> 7 @ > 7 ‘“/
@ @ -
4_/6 N [
[]
4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18
X4 X2
] »
12 //,’/ 12 //8’
104 il 10 4 //
@ 7
2 g4 L/o/o e S 8 8’_,//
6 - Q,@‘H/d 6 ///g
/Q/ - <
4 4 -
— ——T T —
4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18
X3 Xq
K 1-17
Matplotlib =

PAVEEE BRI E — N ER matplotlib. i%E Python R FEM S T BAIAMNIEI
HEERN TR MATLAB 2 E TR, BEE H QAR RBOVRHE B E T, A
HZ I DIRE . X T ARLLBAE MATLAB 1 5RO &, w] REARAERE AR T 1K L8 B2 fn oy 3%
[l UM R B PR 2R A

POV PR IR A2 AR, (T RREMARE T A RN
matplotlib Z A, ibFA1%EE Jupyter iIcHA, LMEAEHE NG . BMFIX— 4,
I UL T LTINS Lmport .

import matplotlib.pyplot as plt

plt.style.use('ggplot')

$matplotlib inline
import numpy as np

www .aibbt.com
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BATHIAT matplotlib, HEATHRMBENIEM R 1 goplot f (X7
matplotlib 1.41), =ATREME, LEAELHFAPL, MHKE 173N T numpy.
RFERIR, A LB A numpy .

BUE, AEBATEA T A, RS RAE Iris Bt LA — A

fig, ax = plt.subplots(figsize=(6,4))
ax.hist(df['petal width'], color='black')
ax.set_ylabel ('Count', fontsize=12)

ax.set_xlabel ('Width', fontsize=12)
plt.title('Iris Petal Width', fontsize=14, y=1.01)

AT AR A R 1-18 R

B RAETE M TEJE

ulhll

(U8

i

K 1-18

B AR AR BB T, R A TIRZ A, iERNTRZAT . STl T
TN 6 P MG 4 ST — MG AR5, BATHERA  hist ) A AEEE, K
M iris BEHES ] 1AL S8 B 10 BT 18] o X B BT B A B B B Y black (R
). FTRMPIAT 2 HICE y A x Bl ETRCEARRE, e — 1T BRIE 7 i AR
y B S HOREEE T AREEAE y Rl AR TR T RO &, R RaE N 1 BN AR IR
XAFAGIRATIAEIE 58 L B2 7 — MRERWE T ™. BE, ATt — 2y ke, N
iris HHEEKEE S AERET K.

fig, ax = plt.subplots (2,2, figsize=(6,4))

ax[0] [0] .hist (df['petal width'], color='black');

ax[0][0] .set_ylabel('Count', fontsize=12)
ax[0][0] .set_xlabel('Width', fontsize=12)

www .aibbt.com
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% 1 & Python LBFEIWERZR S

ax[0][0] .set_title('Iris Petal Width', fontsize=14, y=1.01)

ax[0][1] .hist(df['petal length'], color='black');

ax[0][1].set_ylabel('Count', fontsize=12)
ax[0][1].set_xlabel('Lenth', fontsize=12)

ax[0][1].set_title('Iris Petal Lenth', fontsize=14, y=1.01)

ax[1][0] .hist(df['sepal width'], color='black');
ax[1][0] .set_ylabel('Count', fontsize=12)
ax[1][0] .set_xlabel ('Width', fontsize=12)

ax[1][0] .set_title('Iris Sepal Width', fontsize=14, y=1.01)

ax[1][1] .hist(df['sepal length'], color='black');

ax[1][1].set_ylabel('Count', fontsize=12)
ax[1][1].set_xlabel ('Length', fontsize=12)

ax[1][1].set_title('Iris Sepal Length', fontsize=14, y=1.01)

plt.tight layout()

L IRARHD e R R 1-19 FToR .

/.JE

 BRIEERN I RN K
w1
1':'
. in_unlla ll = II-
2 1 2 3 4 5 6 7
ET
SRIGES IR SRTEIE K E

1 25 um
II|| " ||||I
E-- ..__ : l I .-.

K 1-19

WAR, XAERA G 775, (BN TR/R matplotlib Ui TAERRA AL,

SRR R g T

BUE R matplotlib At S (A ) — L LAY (¥ [ A K

www .aibbt.com

i%iiia, PATIAE R T ax BADREHIDIA T, A ZATBT P S — 74 B X R

axo. GRS ZWA plt. tight layout (), EHIEMIRIFH E S FHER, U
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BCRL, BRAELE x HOFN y B4 A G058 PRI

fig, ax = plt.subplots(figsize=(6,6))

ax.scatter (df['petal width'],df['petal length'], color='green')
ax.set_xlabel ('Petal Width')

ax.set_ylabel ('Petal Length')

ax.set_title('Petal Scatterplot')

EREARS AT B 1-20 B B
e

ALK %

=0.5 0.0 05 1

0 15
TERETEIE

&l 1-20

WHTATE, FATATLLRIZ A THE I, R RN TH o
FATAT A 10 5y — R R AR fa B 2 B . 3 HUORE B ALK RE A4

fig, ax = plt.subplots(figsize=(6,6))
ax.plot(df['petal length'], color='blue')
ax.set_xlabel ('Specimen Number')
ax.set_ylabel ('Petal Length')
ax.set_title('Petal Length Plot')

AR AR T 121 B

BT XA LRI, A4 AT LUE B0 T8N 28 A7 AR B I 0 K 22 ) ——iFd
TR AL RAINA 50 NHEFP RG] RS IR IRAT, 1EMK AR TTREZ T X
53— AT FIRFAE -
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TEREK IR

B %

20 40 B0 g

AL

100 120 140 160

K 1-21

AR E R matplotlib FEH ARG —MRMEMER: ZEE. XWFRHNE LK
BRZ —. XM =R E BIE R MNMHERFESH — &R, mEA T iEHE
Hilm, ATV HBERZIEE, el 7 & TH matplotlib Fifk.

fig, ax = plt.subplots(figsize=(6,6))
bar_width = .8

labels = [x for x in df.columns if 'length' in x or 'width' in x]
ver_y = [df[df['class']=='Iris-versicolor'][x].mean() for x in labels]
vir y = [df[df['class']=='Iris-virginica'][x].mean() for x in labels]
set_ y = [df[df['class']=='Iris-setosa'][x].mean() for x in labels]

X = np.arange (len(labels))

ax.bar(x, vir_y, bar_width, bottom=set_y, color='darkgrey')
ax.bar (x, set_y, bar_width, bottom=ver_ y, color='white')
ax.bar (x, ver_y, bar_width, color='black')

ax.set_xticks(x + (bar_width/2))

ax.set xticklabels(labels, rotation=-70, fontsize=12);
ax.set_title('Mean Feature Measurement By Class', y=1.01)
ax.legend(['Virginica', 'Setosa', 'Versicolor'])

R ARG AE O 1-22 Bros B o

www .aibbt.com
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Out[160]: <matplotlib.legend.Legend at 0x111524cd0>
FEAN R RFE R -3 B A
Virginica

Setosa
mmm \ersicolor

K 1-22

NTHERSREE, BATHFEW x My KEAISRS bar () 7% EZXFERLT, x @
¥ R A VEOGERFRFE R R, AR T rho 4, B0 R B AE 21 O 80E .
B# np.arange () & ERXNMEUE TR R I0E, ERE] DR TS X M.
TIATAELE x Bl 1 24, KIHIHH T . set xticklabels () JEFfEANEELEIRIF
Yo AT AE x HHIARZERTE, FATIET ERBAREZ ARG . XHiE T 4% xticks
WEN x N L bar width EH—¥F, MRANVEH DL bar width WEKN 0.8, XH y
ER B AL P RAERF3ME. R)5, B HE . bar () SHlENMEE . FEEERZE,
AN FPIEN—A bottom 28, XAMSHRIZFIIN y s/ MEBCE N Tl
MR y REKME. KRRV wJa, @ T — A Efk R RN 5
122 [N THU 2 e 0 A T TR B U, JRAT T ORAE I B i N 1 AR ) 44 R

Seaborn E

‘oM oEOF Ok K OF OB M oW W FE #H M N seaborn
(http://stanford.edu/~mwaskom/software/seaborn/index.html). Es& &[]
NGB ZE . L F, seaborn FJLAFI pandas FHEHESE LM PME, HEHFH]
FERFAETTAT WL ARG o IX AR ) KU e MO BB it T H B las o2 ST
AR W
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AELLIRATREE seaborn HIGETT.

import seaborn as sns
sns.pairplot(df, hue="class")

OGEILXPIATACRS,  FA Tt r] LA 2B 1-23 Frosift -

Out[175): <seaborn.axisgrid.PairGrid at 0x1115e9390>

.tL
)
&3
% b s

TERHCE

¥

qo
o pe
-
P

o
o R
5 H o g i gt sl O Rasee o0
= LU He °* 6 ° 8
15 o e o3 5
45 l e Y Py
) - =

AL T2
%}

S .
TS Al .
= 8.5,

. o5
. &
% ¢ .

..
b ed
s
ffiif:x

o 8%, . .
alllhi.. ‘ ’ s

* Iris-setosa
* lIris-versicolor

e o
A

Iris-virginica
o gt o o it R
s e 3l wil®
W See o
3 . . .
: '“:E.":,.‘l‘!. . ‘i'i:::"::."' I I :;53"
: ol

R i i o

& 1 - B L peod i

Ros 3. - ‘ I
bl | ' ' L1l

CEEKE ESRE  EgRE e

K 1-23

IAENIRIFERATTEAHIT 8 T matplotlib $5ZRE AWM A, T AR B 5K T 1) 1] B
PEEDELT 2 Wao AU T PRATAAS, FrA FIRHER S bl 2o im ok, bt BIFAs BT
IEHIRRZE . B4, 24 seaborn fH431X kAT WA AL 54 0 17 LR I, %% 2] matplotlib
FEIEIRFEN RIS ? s, BHIEdEmE, seaborn £ VE matplotlib Z B,
FH b, AT LMEH YA matplotlib HIRRES I EH seaborn. iERITREE
F—A AT

fig, ax = plt.subplots(2, 2, figsize=(7, 7))
sns.set(style='white', palette='muted')
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1.2 Python Efazhft 19

sns.violinplot(x=df['class'], y=df['sepal length'], ax=ax[0,0])
sns.violinplot(x=df['class'], y=df['sepal width'], ax=ax[0,1])
sns.violinplot(x=df['class'], y=df['petal length'], ax=ax[1,0])
sns.violinplot(x=df['class'], y=df['petal width'], ax=ax[1,1])
fig.suptitle('Violin Plots', fontsize=16, y=1.03)

for i in ax.flat:

plt.setp(i.get_xticklabels(), rotation=-90)

fig.tight layout()

PAEACESAT A B 1-24 o -

Violin Plots

9 5.0

8 45
7 i 40
K, 5235
i b 30
@ 8
4 20

3 15

©50335-51]
0]031SI2A-S1|
edIublIA-su|
©50335-51]
10]0ISI2A-S U]
ediubliA-su|

ey

B
=

t

IR
—=>
~<=
T8 S
<=
—=

©50)35-51J|
edlulbA-su|

©5033s-s1)|
ediulbain-su|

oo JOJ0DISIaA-S |
&=
%JO 0DISJIAA-S1)|
ped I
-

K 1-24

XH, AT 4 AMRFES AR T /MESE . AMESEEOR THRHAER At . #la,
BATTLURAE G HE 2 irissetosa MAEIRKEE S REM 1~2 FEKRZ A, M)
iris-virginica /HEUE 4~7 HKZ (8], BATEFTTLLER], ZBIEME matplotlib
BEIEBRHERA 7V 2 M RS . X B EZEMXAETIMAT sns.plot () R AT
) ax.plot () A AL T £fig.suptitle () ik, fEFTARTE LEM T —4
SRR, MAREGN RN TE L& BRIcE. 55— N0 s, 28407
O T EAR T 2 BT xticklabels HIFeH. BATHA ax. flat (), WA T BRI,
FHAEH setpQOB BFFE BN, XTLAERAIAFH TEZRZ 8T matplotlib TERIDHFE,
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B EFT ax[0][0]..ax[1]1[1], FFXEENE.

PAHEIX BAE A R B — MR 4G, HA2 /R 7] LU A matplotlib 1 seaborn G -
B FRAS [ XA T o TR ZTEE SR AT FOX AR 1SR, X2 AR AR 19

1.2.3 fEF%

BAICE %R TR ZH A BEEHE N A, SR LEIRATF UG5 > W] Ab 3R E £ e
XHEARK T fi# pandas ) Series.map () Series.apply (). DataFrame.apply ().
DataFrame.applymap () #l DataFrame.groupby () /jik. XL TAIREHE = =2
A ANER, AR TREAINLES 22 1350 FRA F L FRA LR 5 T 1 3515 TR
TSNS

1. Map

Map J7i@ M T o8, Fr AZEBRATRIBIT oo H B R B AE A1, et

7& > pandas KIFH. BREMNTEARRMAZ TRK T, I HABEHRRI 3 TR

i R GExt K AT i O 1 SEBLZ AL AR map JEIFRE—A> Python T N HZ
Ko X BRI & RAESR AL N ) SOA

df['class'] = df['class'] .map({'Iris-setosa': 'SET', 'Iris-virginica':
'VIR', 'Iris-versicolor': 'VER'})
df

T AR A B 1-25 B

[iZ 33 £ 58 B MK I s | %
0 |5.1 35 1.4 0.2 SET
1 4.9 3.0 1.4 0.2 SET
2 |47 3.2 1.3 0.2 SET
3 |46 3.1 1.5 0.2 SET
4 5.0 3.6 1.4 0.2 SET
5 |54 3.9 1.7 0.4 SET
6 4.6 3.4 1.4 0.3 SET
7 5.0 3.4 1.5 0.2 SET
8 |44 2.9 1.4 0.2 SET
9 |49 3.1 15 0.1 SET

B 1-25
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THAREEXEM 744, BAEIREA class FINEAMELIZIT T map M
BT B ME AR RELE Python FIL k3, B LLE 2 As N BIGR [ 41 o AT TR [ 41
T THIFER class %, FILEE THEAR class 4. WERILATERE T —AAF R4
F, i shortclass, MARXR—FISHIEMBIEIHE, REHAVGEEVIER class 4l
ANIETI short class 4.

WAVET AT map FHIFEAENS —NFHEEE, SRIAT S AT AR, HiXANTh
AETE apply AVEW2 TR, FHXT SIS Z L. F M IIEE 2 map HVEFTMAE 1,
XM IERE map A apply FEATHA AR B & IR IELE RN R E & apply ks

2. Apply

Apply MITFELEBATEE AT DAAEBRAHE 1 T4, ] DEF 51 B TR AT A —
BEMEH map KB 7 IH0R, ARG FITIE A BEMEH apply HI7RHl.

WA iris BARHE, EFATIRIEIEMER) TEEORCIEBI . Z 3 1 BT 98
FERIFEME N 1.3 BUAE, FEHERHE PRI — MRS —F8 e, E08E& T petal
width FIH R HME . WERAEHE T8 FEAE T a8 Tl AN PRI 1, iR e
AINTFHE, BATEHGERH 0. N TR A, XKL petal width XFUEH apply
Titke

df['wide petal'] = df['petal width'].apply(lambda v: 1 if v >= 1.3 else 0)

df
HiT T ARG AE B 1-26 B it o
B E 1B IEIE AEHE I AEHETEJE eS| FEAEH
0 |51 3.5 1.4 0.2 Iris-setosa |0
1 4.9 3.0 1.4 0.2 Iris-setosa |0
2 |47 3.2 1.3 0.2 Iris-setosa |0
3 |46 3.1 1.5 0.2 Iris-setosa |0
4 |5.0 3.6 1.4 0.2 Iris-setosa |0
5 |54 3.9 1.7 0.4 Iris-setosa |0
6 4.6 3.4 1.4 0.3 Iris-setosa |0
7 5.0 3.4 1.5 0.2 Iris-setosa |0
8 (44 2.9 1.4 0.2 Iris-setosa |0
9 |49 3.1 1.5 0.1 Iris-setosa |0
Kl 1-26
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KHERAE T IS, bR —KE. &%, AR EAQIE R 5 4
7 HEFRE, MBEEAEE I — NS, XM T2 wide petal. ATHIX
NFIEEN apply HiEREIH . IXBAE petal width 8l FIE1T apply, FHiRE T wide
petal FIHMNAE . Apply HVEVEH T petal width FIEEAME .. RZE KT BT
1.3, BRECRE 1; B0, RE] 00 XFREA A AEAL S 52 ) AI0EOR AH 2438 i )RR A
AR, it DA i AR AT AT B

BUEL A RE B W AT ERHEAE LA apply, MARLE —DRIEFH L. BIER
HF petal area KB —ANHT IRHIE .

df['petal area'] = df.apply(lambda r: r['petal length'] * r['petal width'],
axis=1)
df

HTH ARG AR B ] 1-27 B o

WK | EWIRE | MR | EmTEE | %0 AW | LR
0 (51 3.5 1.4 0.2 Iris-setosa |0 0.28
1 4.9 3.0 1.4 0.2 Iris-setosa |0 0.28
2 (47 3.2 1.3 0.2 Iris-setosa |0 0.26
3 |46 3.1 1.5 0.2 Iris-setosa |0 0.30
4 5.0 3.6 1.4 0.2 Iris-setosa |0 0.28
5 (54 3.9 1.7 0.4 Iris-setosa |0 0.68
6 |46 3.4 1.4 0.3 Iris-setosa |0 0.42
7 5.0 3.4 1.5 0.2 Iris-setosa |0 0.30
8 (4.4 29 1.4 0.2 Iris-setosa |0 0.28
9 |49 3.1 1.5 0.1 Iris-setosa |0 0.15
10 |54 3.7 1.5 0.2 Iris-setosa |0 0.30
Kl 1-27

THEFR, XEANRE—NFY LR apply, MafEBNEHEE . b ER BT ER
MNEHEHE LR T apply, AMEE T axis=1 KIZECKEF pandas, FATES TS
o WRENT axis=0, WAZRECKEXFIATEAE. X8, AT AR, I
&K petal length WMEF petal width FMEAHIR. SRIHFHH0E SN EHRAEH
H petal area . XFhge JIAIRIEMHAEIS pandas N T EdE EAE A n] B80EE) T A, .

3. Applymap

BATE AL 2E2] THIIERE, FRRRE T W fEAT LigfE, Aid, (RA/RAESS B daAE B AT
BB IE B ICPAT — R, I OZE AT ? XI applymap e A& LA 7. XH
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T
df.applymap (lambda v: np.log(v) if isinstance(v, float) else v)

T A A S 1-28 F) i i

PR E 1B IE g TEMER AEHETEJE ES TEACHE | A A
0 |1.629241 1.252763 0.336472 -1.609438 |lIris-setosa |0 -1.272966
1 1.589235 1.098612 0.336472 -1.609438 |lris-setosa |0 -1.272966
2 |1.547563 1.163151 0.262364 -1.609438 |lris-setosa |0 -1.347074
3 |[1.526056 1.131402 0.405465 -1.609438 |lris-setosa |0 -1.203973
4 |[1.609438 1.280934 0.336472 -1.609438 |lIris-setosa |0 -1.272966
5 |1.686399 1.360977 0.530628 -0.916291 |[lris-setosa |0 -0.385662
6 |[1.526056 1.223775 0.336472 -1.203973 |[lris-setosa |0 -0.867501
7 |1.609438 1.223775 0.405465 -1.609438 |(lris-setosa |0 -1.203973
8 [1.481605 1.064711 0.336472 -1.609438 |[lris-setosa |0 -1.272966

K] 1-28

EXE, BATEHEEHE LR T applymap, WHRFEAMERZ float SR AL, T4
MEFAFZAE RN (np.log () A numpy FEIREZIE). XMk, AL L
RGIR I —MERE R, BERNFRFHRIE class FEIEEIEH] wide petal F1iR[H]
FaME. Applymap MW WL HERARYE — 8 ISR bn ok e AR sl b — ANt

4. Groupby
WA, ERATRE —ADAEEAH, X THr pandas FI 7 A3 HE DA B AR ) B0 4 ——H50 90
HE . groupby () Tik. FAVKEZBL 61T, KEREXAHVEERTIRE.

XA groupby BRAEFANH A —— & T LR Bk #5000 B HEAT 70 21 . 1B FRAN
R iris BAREKRE —AFRKMHT . XEKRBIZ /TP, EHSARYIN iris
HimsE, HiZTH— groupby #1E.

df .groupby ('class') .mean ()

A T AR A B 1-29 o o

TEERKIE | FEEGEE | TEMRKE | TERTEE | SE1EM | TEMmH
eSS
Iris-setosa  |5.006 3.418 1.464 0.244 0.0 0.3628
Iris-versicolor (5.936 2770 4260 1.326 0.7 5.7204
Iris-virginica |6.588 2974 5.552 2.026 1.0 11.2962

Kl 1-29
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RGHL SIS EHEIEAT 7RI, I HIR A T RN R EME . iEIRATIAE B2,
R RN B R TE S THE B

H/Gho

df .groupby ('class') .describe ()

A T AR A B 1-30 s e o

TEME A BT | TEMTESE | TEERKE | BRI | i
S

Jht |50.000000 |50.000000 |50.000000 |50.000000 |50.000000 |50.00000
¥/ |0.362800 |1.464000 |0.244000 |5.006000  |3.418000 |0.00000
by |0.183248 0173511  |0107210 |0.352490  |0.381024 |0.00000
. J/hii|0.110000 [1.000000 |0.100000 |4.300000  |2.300000 |0.00000
e 25% |0.265000 |1.400000 |0.200000 |4.800000  |3.125000 |0.00000
50% |0.300000 |1.500000 |0.200000 |5.000000  |3.400000 |0.00000
75% |0.420000 |1.575000 |0.300000 |5.200000  |3.675000 |0.00000
14 /{i£]0.960000 |1.900000 |0.600000 |5.800000  |4.400000 |0.00000
%t |50.000000 |50.000000 |50.000000 [50.000000 |50.000000 |50.00000
F4(ii|5.720400 [4.260000 [1.326000 |5.936000 |2.770000 |0.70000
| 1.368403 [0.469911 [0.197753 |0516171  |0.313798  |0.46201
~luvir]a300000 [3.000000 [1.000000 [4.900000 |2.000000 [0.00000
B 25% |4.860000 |4.000000 |1.200000 |5.600000  |2.525000 |0.00000
50% |5.615000 |4.350000 |1.300000 |5.900000  |2.800000 |1.00000
75% |6.750000 |4.600000 |1.500000 |6.300000  |3.000000 |1.00000
1 {1|8.640000 |5.100000 |1.800000 |7.000000  |3.400000 |1.00000
%l |50.000000 |50.000000 |50.000000 |50.000000 |50.000000 |50.00000
J#fti] 11.206200 [5.552000  |2.026000 |6.588000  |2.974000  |1.00000
iz |2.157412 [0.551895  |0.274650 |0.635880  |0.322497 |0.00000
Ji/Mii|7.500000 |4.500000 |1.400000 |4.900000  |2.200000 |1.00000

Iris-virginica
25% |9.717500 |5.100000 |1.800000 |6.225000  |2.800000 |1.00000
50% |11.445000|5.550000 |2.000000 |6.500000 |3.000000 |1.00000
75% |12.790000 |5.875000 |2.300000 |6.900000  |3.175000 |1.00000
1 {if| 15.870000 |6.900000  |2.500000 |7.900000  |3.800000 |1.00000

P 1-30

IAERA T LB R class 5EBEM R . FREER HAD— T HATH groupby #4E.
ZHT, BAVE BT GG EAEA R R [HE — SRR X 5], X BERANEE WM
R groupby KA IIX— .

df .groupby ('petal width') ['class'].unique () .to_frame ()

AT AR A B 1-31 B e

FERXAMI T, BATE IS ANEEANME— SR RIRAITE I T8, XS AT 0 4

www .aibbt.com

N

X

£



1.2 Python Efazhft 25

BHNPEIEREERE, HRURIXANEEREIERIRE, A2 TATRATRE R 2R &
DEVIAFRIVER . B FE B8, XA MER] apply JiiZkoE .

Z5
AEHEIE RE

0.1 [Iris-setosa]
0.2 [Iris-setosa]
0.3 [Iris-setosa]
0.4 [Iris-setosa]
0.5 [Iris-setosa]
0.6 [Iris-setosal]
1.0 [Iris-versicolor]
1.1 [Iris-versicolor]
1.2 [Iris-versicolor]
1.3 [Iris-versicolor]
1.4 [Iris-versicolor, Iris-virginica]
1.5 [Iris-versicolor, Iris-virginica]
1.6 [Iris-versicolor, Iris-virginica]
1.7 [Iris-versicolor, Iris-virginica]
1.8 [Iris-versicolor, Iris-virginica]
1.9 [Iris-virginica]
2.0 [Iris-virginica]
2.1 [Iris-virginica]
2.2 [Iris-virginica]
23 [Iris-virginica]
2.4 [Iris-virginica]
25 [Iris-virginica]

Kl 1-31

BUERE — A B E L RE R AL

df.groupby('class') [ 'petal width']\
.agg({'delta': lambda x: x.max() - x.min(),
'max': np.max, 'min': np.min}) ES

ﬁﬁﬁﬁ‘]ﬁﬁ%iﬁk@ 1-32 Fﬁi—\‘%iﬁﬂjo Iris-setosa 0.1 (0.6 |05
) Iris-versicolor (1.0 |1.8 |0.8

FEIX BARES A, FRATTHR 48 28 01l > 43 2 16 9 5 FEE (%)
i, f#Hnp.maxfnp . miniX N EREC (B np R B0k B
numpy e ), BLRIR 8] 5 KA R 06 F5E 9 25 B /N AR 0 0 FEE () il 1-32

EEZNE BN C I

Iris-virginica (1.4 |25 |1.1
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Lambdafi . WEMLLFIATLR, HiB% . agg () ik, BUGEE— K30l (F A
FUL ROBIRHE . FTLAILOUIEAT B8 MO B s e S BIRR, LBIR 44 FT 4 f i
AT

i

KA AR AR R 3EAL T groupby 7 ikt)—k Tk
ﬁ&yﬁ&%%a,mu&guwm%kg%x@;
http://pandas.pydata.org/pandas-docs/
stable/,

Xt HER T BUR A R AANUE S EE . FATIAER TSRS R, 1T Dt
FERL, X HLRPRE RS Python HLES 22 SRS R G oy EHE ) — L

1.2.4 SEBSRIVEAL

XTG>, Python AV 2RISR, SCREESL LIRS T il HiR
LA itAT LA

1. Statsmodels

® M # AN 4H O wm oH O — AN~ E £ statsmodels
(http://statsmodels.sourceforge.net/ ).

Statsmodels A& THRZEHWE . MR, ST SRR Python (L. fEIXH, b3k
AR R — AN AR AR, h setosa FEHEEEAKC BRI 58 B 2 [A] 1) 0%
RIATEAL,

T2, IS R B IR R R

fig, ax = plt.subplots(figsize=(7,7))

ax.scatter (df['sepal width'][:50], df['sepal length'][:50])

ax.set_ylabel ('Sepal Length')

ax.set_xlabel ('Sepal Width')

ax.set_title('Setosa Sepal Width vs. Sepal Length',6 fontsize=14,
y=1.02)

OBFE: MR REBLIIERTENA, AR T AT 2% PR Z "delta" . "min" A" max"IXFf 6
RS, BEERNTI LA A KZ S 3o
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T AACRS A B 1-33 o A o

Setosa Sepal Width vs. Sepal Length

58

42

20 25 30 35 40 45 5.0

Aa,

K 1-33

BATTLLE R, RPN IERRSRIEC R, Watd, MEERSTEENEm, 1£%
KM, BT RAVEH statsmodels, EIXMEHREE BB T —ANLRIERIAEA, kK
TGP AR AR

import statsmodels.api as sm

y = df['sepal length'][:50]
x = df['sepal width'][:50]
X = sm.add_constant (x)

results = sm.OLS(y, X).fit()

print (results.summary())

HOTA AACHS A A 1-34 ATz~ % H o

K 1-34 FTon i BE el LR R T IX AW R R R R 45 0 . I — ANk IE, 1%
Rk N Y = BO+B1X, Hit BO A#FEM B1 Z[HIH R X B, HAARE Sepal
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Length = 2.6447 + 0.6909 x Sepal Width. ATHATLIES], %MK R2 12
—ANATLAERZ M 0.558, 1fi p{A (Prob) RIAEW BEW—Z /DX TEAKIME.

OLS Regression Results

Dep. Variable: sepal length R-squared: 0.558
Model: oLs Adj. R-squared: 0.548
Method: Least Squares F-statistic: 60.52
Date: Sun, 11 Oct 2015 Prob (F-statistic): 4,75e-10
Time: 18:14:39 Log-Likelihood: 2.0879
No. Observations: 50 AIC: -0.1759
Df Residuals: 48 BIC: 3.648
Df Model: 1

coef std err t P>|t]| [95.0% Conf. Int.]
const 2.6447 0.305 8.660 0.000 2.031 3.259
sepal width 0.6909 0.089 7.779 0.000 0.512 0.869
Omnibus: 0.252 Durbin-Watson: 2.517
Prob(Omnibus): 0.882 Jarque-Bera (JB): 0.436
Skew: =0.110 Prob(JB): 0.804
Kurtosis: 2.599 Cond. No. 34.0

Kl 1-34

BUAELEBATIAE FH 45 R0 ok B A £k

fig, ax = plt.subplots(figsize=(7,7))

ax.plot(x, results.fittedvalues, label='regression line')
ax.scatter (x, y, label='data point', color='r')

ax.set_ylabel ('Sepal Length')

ax.set_xlabel ('Sepal Width')

ax.set_title('Setosa Sepal Width vs. Sepal Length', fontsize=14,
y=1.02)

ax.legend(loc=2)

BOTH AACHE AL B P 1-35 AT~ B H o

Wit 24 results. fittedvalues, FRATATPASREMAR R BT 45 0 B H 28

1E statsmodels 4, A —LHABKIG T R BN, A BEREEZIRR Y
fiTe XIF Python HARMEIATHERN S, X2 MEEFE R, 1k, iEFRINTFGE2E
>] Python WL#8% B E#: scikit-learn.

2. scikit-learn

scikit-learn & — 4 N1 & 1) Python £, 1EZEANTAH KT 7 BERH AR, AL+
ARG T G AP B2 0. B LA Python BRI O ERZ b, 502 NumPy.
SciPy. pandas Fll matplotlib. scikit-learn 78 75 ) — 48U 4E: 38, BIH. K, FF4E,
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B AN TRALBE

Setosa Sepal Width vs. Sepal Length
6.0

—— regression line
data point

5.5

45

4.0

20 25 30 35 40 45 50
L

Kl 1-35

BAVREE LG F. B, R iris BERES A28, AR5 AR
scikit-learn ] T HORVPAL £3 2] ARET,

fE scikit-learn FFTIENLASF M2, RBEREGRENAZ T & . LA N
o T nx ZEHFERE X —ANRAER y M nx ] BRI E . 1%y AR DU ELE
My, AT DU BEUECT, BT DU BAL A7 e SR o R R v A 8 B 45
GrRARI L £it () Ik IXRAEH] scikit-learn K HIRFAL, B> A BN AT BE b AT
FIRER 5. Wt —k, ENTRACHAE T 2k .

IEBAREEES DI H, frsedl.

from sklearn.ensemble import RandomForestClassifier
from sklearn.cross_validation import train_test split

clf = RandomForestClassifier (max_depth=5, n_estimators=10)

X
Y

df . ix[:, :4]
df .ix[:,4]
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X train, X test, y train, y test = train_test_split(X, y,
test_size=.3)

clf.fit (X train,y_ train)
y_pred = clf.predict(X_test)

rf = pd.DataFrame (list(zip(y_pred, y test)), columns=['predicted',
'actual'])

rf['correct'] = rf.apply(lambda r: 1 if r['predicted'] ==
r['actual'] else 0, axis=l)

rf

AT A ACHS A R A 1-36 FRf i

T ME ELEME  |REIEW
0 |Iris-virginica |lIris-virginica |1
1 |Iris-versicolor |Iris-versicolor |1
2 |lIris-virginica |lris-virginica |1
3 |lIris-virginica |lris-virginica |1
4 |lIris-setosa Iris-setosa 1
5 |Iris-virginica |Iris-virginica |1
6 |Iris-virginica |Iris-virginica |1
7 |lris-versicolor |Iris-versicolor |1
8 |lIris-versicolor |Iris-versicolor |1
9 |lIris-setosa Iris-setosa 1
10 | Iris-versicolor | Iris-versicolor |1
11 | Iris-versicolor | Iris-versicolor |1
12 | Iris-versicolor | Iris-virginica |0
13 | Iris-versicolor | Iris-versicolor |1
14 | Iris-setosa Iris-setosa 1
15 | Iris-setosa Iris-setosa 1
K 1-36

WAE, ARIRATRESR F AR,
rf['correct'].sum()/rf['correct'].count()

S R 137 B |0.9555555555555555 ‘
ZERTITI LATFATD T, FRATTET. IR T — /MK, K137
'BAE Iris BUEE L BA 95 % UEMZE . X BRIZIONT 8D, ISR RHAT, AT
JINSN, BB ZM scikit-learn, {EFKERETE import HEA)FHHA F4ER A sklearn

www .aibbt.com



1.2 Python Efnzhft 31

To BN —BENRM T IR, B AR — AR 7 B ZRZ AR 4
M. RN, KRR V) LA 5T B AR T R AR GBI . BRATTRAE LR
MR, I R REMERR DTN B train test split ELFTALEHEM
SR FY, XA A, PO RN TR R & R S S bR I E E

FEX AP, RAVPEA Z 4764 Python A, 125 A
F G IAERMRA 3.5, dwR AR 69 Python £ R A
2.%, WRE BRI import 15 &), SE SR ETRE
Fa Python 3. x F &) —HHEAE, KA X—4T, 1Re9EH
FHAEAREH 0, mAR~Z 95%., ZATE:

L from  future  import division

£ import 1R 5, HB—A7E L ERA MR SLHIiL 7 IRATH 7328, XA+
SRR 2 . X BEIEFE—AMEH 10 MW, RN R Z R R
TEVREE o WISt 1) i (R A2 R 1 e f A Coverfitting),  FRATDRE7E Ja T ) 5515 AR AN
WIXANE

FERRIPATAIE T X 5EFEM y M. VI iris BORHEE S DUANRHE: TEIRM 52
FERKRE, DARACEE R S FE A S o IX SORFAE R 08 P I O MO R IR RE B X B a—41,
iris KL FR, BEHN THRZR y FE.

RGP LIEE] train test split ik, EMEERFTELIFRI AU T4,
X_train, X test, y trainfly test. Z%( test size X EN 0.3, KEKRE
BHREEN) 30% i lLss X test Al y test #4r, MHRFLE B RIIZRRIEL 7,

X _train My train.

FEToR, AR IREAR RN G TRATHIRA . — BRI ZR5e ke, s Mo >k
M REFHI T T7 k. TEICAE, M R 7 R85 A A B O HeE . T Aok [ 45 R
PARZERIFNR . SR)E, BRATRIEXS B SKPrbR2s 5 WSR2 A EHEHE . 2, BATIATIE
FREITRIN K, R BRI B B 8, T B A AE R 2 . BAEAE TRA TG B R LRy
AESRBE T foe A9 ) 0 s 1 TN e

f importances = clf.feature_ importances_f names = df.columns[:4]

f std = np.std([tree.feature_importances_ for tree in
clf.estimators_], axis=0)

zz = zip(f_importances, f names, f std)
zzs = sorted(zz, key=lambda x: x[0], reverse=True)
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imps = [x[0] for x in zzs]
labels = [x[1] for x in zzs]
errs = [x[2] for x in zzs]

plt.bar(range(len(f_importances)), imps, color="r", yerr=errs,
align="center")
plt.xticks (range (len(f_importances)), labels);

ML 1-38 ATUAE H, IR AnA TR 2 B T 404k S0 A (R Hh O T, A ) S A 9
MFX iris MFGNNE, BAEHERPN . A, KAy sk AWE? LR
ﬂ‘ﬁ*/l\gﬂ\j.feature_importances_ﬁ‘]ﬁ?jé, B IR [RURFAEAE SR SRR o Xl 7 i1 )
FXIRET T TR — MRS 0 A — Bk, T A R, A e BRA TR
R RE B 2 . XA ECF R AR IGO0 1. W RERS], EXRRMNCL0HF 7
2, ERAMT RS MHET 2 40— 8. ZXRWILAERN: X TRARE, R
10 PROUHM (RFIE BB, FH SRR

10

08

06
04
02
0.0 ...4llll —_—

TERK % AEHETE JiE R T

K 1-38

WAE, LRAVER B —MEH scikit-learn 6. IAE, P15 2588 3048 F S0 A&
ML (SVMD.

from sklearn.multiclass import OneVsRestClassifier
from sklearn.svm import SVC

from sklearn.cross_validation import train_test split
clf = OneVsRestClassifier (SVC (kernel='linear'))

X = df.ix[:, :4]
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y = np.array(df.ix[:,4]) .astype (str)

X train, X test, y train, y test = train_test_split(X, y,
test_size=.3)
clf.fit (X _train,y_ train)

y_pred = clf.predict(X_test)

rf = pd.DataFrame (list(zip(y_pred, y test)), columns=['predicted',
'actual'])

rf['correct'] = rf.apply(lambda r: 1 if r['predicted'] ==
r['actual'] else 0, axis=l)

rf

AT A A B 1-39 A%

o8 2 BE R IEH
0 |[lris-setosa Iris-setosa 1
1 [Iris-setosa Iris-setosa 1
2 |Iris-setosa Iris-setosa 1
3 |lris-versicolor | Iris-versicolor |1
4 |lIris-virginica |Iris-virginica |1
5 |lIris-versicolor | Iris-versicolor |1
6 |Iris-versicolor |Iris-virginica (O
7 |lris-virginica |lris-virginica |1
8 |[Iris-setosa Iris-setosa 1
9 |lIris-versicolor | Iris-versicolor |1
10 | Iris-setosa Iris-setosa 1
11 | Iris-versicolor | Iris-versicolor | 1
12 | Iris-virginica |Iris-virginica |1
13 | Iris-versicolor | Iris-versicolor |1
14 | Iris-versicolor | Iris-versicolor | 1
15 | Iris-virginica |Iris-virginica |1

K 1-39
BULE, AETRATHIT R AT D,
rf['correct'].sum()/rf['correct'].count()
BT ARAS A 1] 1-40 %t o 0.97777777777777775

KL, BA MBS AL, T3 SR A &l 1-40
. ME—IRRGINT SVM TAZFENLARM, LLA S
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W R —ATANS (BR%E y TRV RS, IXREY SVM TEiRRFENLAR
Mo G, X LEARZEMRREY NumPy 747 85D

XA scikit-learn BE I —/NEEZr, (H'ERIZ AT BAUE BT AR R H TR T HLES
S B SR K I DIRER & . AV 2 HA LS 2 51 B, AR BB ML ihig,
ARSI T RS, X RSB AR S R I LS ST, T AR
B KA@M TR, scikit-learn K2 VREI & 1)L #%

1.2.5 #R#

B AL S BEREONAE PR SEI, A7 V20 AT IR e REA E T N R P
Jiio FE/DBHEARMNAR [IZAT cron ML, KFIFE Amazon EC2 Sl 138 4= Hi f) 5K HL

K EAZIRN RS AT, A4 BA TR A AL 2B A F & LB

1.3 WEIRIZFEINIFE

AT OEANH T —LnT LB pip (Python FIELEFESAS) HRZ M EE . Ak, FRiEZ!
AR BT T AL R TT 2, 140 Continuum's Anaconda Python RATHR. X — M8 —
FIRTHATREY, A8 LTI 2 e . mH, KX KITHROEE T Python
BLEEAR A, BEARR LR — 55 AR IR R T &

Anaconda tHELFE A LS BLAS, (156010 SEH AR S Qi 5 o

RPN conda update <package name>, S FEREH HH 2 il A2
JE WA o

1.4 IhNGS

FEAT S, FAVNE T BIERE2AE 2 T TR . B2 2] Tk S —p 0
M R ZR RN B, AERV]HI3REL — BB R A (0 E 2 . AT IEM T 1 Python B4k
T ) SR T e P S L OB

BlE, BATEA X I RRAZ R, JHaaNEMmET K . A E RIS 5 > SRR
Feo FEN—%, RRE B F m S BRSR A —ME R A 8, iR DTG !
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B2F
MEMARER, KRRNHLE

fEb—Fr, JA TR REATIER . B, BATR I AR SRR, R
AL T IR RE R o BATTRE A — D IUBAR /N, ESRARH LRI 714G @A —A
L FHRE R AR AR E N AR A 2 8

WEARAR G 2L A, R XN RER 2 AL NHL . EAMAETRI A,
i H R SR AR B TSR AT, REARIEEHE SEN A E?

PRATREAE L LBE T B RTS8 (HA2, WERIRABAE R —FRN, BARBITE
BT BN, FAEEALIT, A FE Akl XA A Vit 22 o B i) & — MR
KETIRY I H2, XEFREZDER? BOR M EAT RS AR T AN SELT K423k 1 E:
BEAT A H? AT RIK R 2 /0 o3 b 2 SRAT A EARRRIS 2 RGO, A3 )L+ RE R A
R EE L& . A, Anfel Al FHALAS 2% ST R B BA T AT R e ?

AREIFIRE D ZRRR — e WATARERIPA SR (e R g
MR, ALEATERE, BATROIE DR AR, (5 B XA A AL A iR
i

FAPAEAZ DB LU T
o SR 10 5 K

o 6 7 AR 25 2R

o I ALAL A -
oAy [ YRR

o T -
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2.1 FKEAEREREIE

fE 20 122 70 AR, WRIKEIEIRIE, RAEEWHELA, 1L BIRIE 1%
MG, RN —SRHLIE, (R BB RIRITALIRIE, A RO 790004
SRR 5 T RRTBER SRR, IR 6% 1004, 7 2016 4, 1
A T S SR RIPIE . TR T RUR 0, LB 20 22 70 4R —RE, fRFF
Az,

AR ERERL, PRI AR SR, KA
TR, DURHEREIE VI

KT AR 533 APT SRR HE ™ 3% A5 88 S M 5 3 a7
URHET s IR S L S AR A IO o B SO B = £ 4 A T
g (NAR) IPERE R, i E 1T SRS (MLS). B Fh B & SRR
Wids, RAZEARURETT T MBI, i EFERRE . Fiol, TUBS, fbl)F
RAHUE AT AR K B TR

KREAER, O ROR L ot 2 A 2 A U E R B MR . X5
FETUR SR LB SRR 5, X mE LR E

R, AR AE A, BAMKIEARTS, BN MLS $24E 5 SR IR 2
AR IR R, AHRIRATTAT UURI A 26 =07 T Bk B

WAE, BATRE —NEHMITE, 0T AT BhIRA IR 75 50 .
{1 import.io PRI IR B

BV 2T 5T Python [ THUNM UL, {15 requests. Beautiful Soup 1 Scrapy.
PATRAR S AP —L8, FHPETESIWEZ . N TIRR AR BB, AT %
PR EAT &

Importio (http://www.import.io) E— M. T Web MRS, BE2HI)
PO TT o X —MRIFIILSE, iEIRATAT BRI CLTT IR B — M et . 174E, &
N s R IR AR R AL T — AR APTERH, HdESR E Zillow.com.

K 2-1 KA RE http://www. import.io/examples. fE importio HI3EZRAMEH
N\ Zillow.com, % Zillow FHE FIFE
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import.io Enter a URL for a page with data or click on an example below

Growth Hackers Stack Exchange

How nuosu of
e

wned s

& 2-1
AT TR A s 2 A O IH & L, At R RA TR o A 29, v 7 S 3Tl ,
7 LA F B EOSER  BE BT 7E O I E, SR B ¥edsiom AT SR AL A
AT SEPX A, BATAT DT — AN R A W SR IR, FRSHE Zillow.com. 7EH
BPAT =N AEH R WAV A E R IR G 205X, Mg 7ES$1500 £]$3000 2 1] .
WK 2-2 s

— BHAZRGRE], AT E AN s A sh ] Zillow.com 36 5T URL, FoRHORS
i 31 2§ IR H import.io AUFRHUE

000 m; \@ A
[Bl Manhattan NY Apartments - x | |
€ C [ wwwazllow. a New-York-NY/condo,apartment_duplex_type/12530_rid/411595-823190_price... Y §1 ¥ 4% =
Buy Rent Sell Mortgages Agentfinder Advice Home design More Advertise Sign in or Join [>]

Q ~ ®FORRENT~  $15K-$3K~ O0+BEDS ~  MORE(1) HARIIUGIN SAVED HOMES (0)

Special Offer: 10 Hanover Squ...
pppp o ‘® APARTMENTS FOR RENT
Lease Today & Pay a Reduced....
Rent Starting at 3,171+
Sponsored Click or Call (347) 686-8096 =

Manhattan NY Apartments
2,640 results.

Verified Source  Newest ~ More

i
gl (7 &S ( - i 2 Ellwood St
P ) o i RSO 1 ® APARTMENTS FOR RENT
= : 4 2 Eliwood St, New York, NY
T ) ( 6 matching units
A el a ¢ ” \ R 'S photos ' Updated today

1 Bedrooms $1,500+ ~saft

2 Bedrooms $1,750+ - saft

603 W 140th St

‘@ APARTMENTS FOR RENT
603 W 140th St, New York, NY
2 matching units

Updated today

$2,100 800 sqft

K 2-2
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F2EMBNARF, KARNKAE

S HIE 2-2  Zillow.com HEA: ) URL. F5HKENE 2] import.io MUIREUHES, 1

K 2-3 Ao

import.io © Give feedback  Help

.:'5 Crene u blank table | | ©Undo | CRedo | Download CSV Data view Website view

8 44 WO5th StA. 10025 Apartment For ... $3,000/mo 3bds-1ba- 2 hours ago 44 W 95th St A...

[@r=nr)

9 323W30th St.. 10001 Apartment For ... $1,830/mo Studio - 1ba - .. 2 2 hours ago . 323 W 30th St ...

i
g

10 225E 63rd St #. 10065 Apartment For ... $2,960+/mo Studio - 1 ba - ... Updated today - Renoir House, T
+]

Add column

i
g

11 227 Lenox Ave.. 10027 Apartment For ... $2,900/mo 2bds-1ba--. 4 4 hours ago . 227 Lenox Ave ...

i
g

12 For Rent 1$2,995+ Updated today - 425 E 80th, Ma...

13 304 W92nd St. 10025 Apartment For ... $2,295/mo Studio - 1ba - ... 4 4 hours ago . 304 W 92nd St

Camerem

K 2-3
B P ARPREEEYE (Bxtract Data) #2411, REGE B — g5 RE, R ERIREE .
PAE, AT LB R “ F3 CSV” (Download CSV) %4, A HL T 3 Lo s

T TEAE 2 R BRATRE TR EZ AT, WERTTLUEHAE Zillow I ZRIRET 2640
ZEE R, ATFETH 106 TR HE4E . 1 Import.io N RVFFRAT FEk 20 7L
f)hT':EH_ju\ HbyﬂlﬂﬁT o

2.2 EMEZRIE

BAIRAEA —NEE 500 EAEIEIRE. KREELPAEH 4. HILLE Jupyter iILFA
{#H pandas S AN .

import pandas as pd

import re

import numpy as np

import matplotlib.pyplot as plt

plt.style.use('ggplot')
$matplotlib inline

pd.set_option("display.max_columns", 30)
pd.set_option("display.max colwidth", 100)

pd.set_option("display.precision”, 3)
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# Use the file location of your Import.io csv
CSV_PATH = r"/Users/alexcombs/Downloads/magic.csv"

df = pd.read csv(CSV_PATH)
df.columns

EIRACHS A B 2-4 o R

Index([u'routablemask link', u'routablemask link/ text',
u'routablemask_link/_title', u'routablemask_link_numbers’,
u'routablemask content', u'imagebadge value',
u'imagebadge_value_numbers', u'routable link', u'rcutable_link/_text',
u'routable link/ title', u'routable link numbers', u'listingtype value',
u'pricelarge_value', u'pricelarge_value prices', u'propertyinfo_value',
u'propertyinfo value numbers', u'fineprint value',
u'fineprint_value_numbers', u'tozcount_ number', u'tozfresh value',
u'tablegrouped values', u'tablegrouped values_prices', u'_PAGE NUMBER'],

dtype='object')

4T df.columns JFEHEHEAL [ HBREHI L . BEAh, AEFRANEN df .head () . T

K 2-4

7

B RAR ISR . EATARAL Y . T AR A BT SR o R, Wi 2-5

B

o

1

2

3

routablemask_link

http://www.zillow.com/b/2-
Ellwood-St-New-York-...

http://www.zillow.com/b/603-
W-140th-St-New-Yor...

http://www.zillow.com/homedetails/8-
E-129th-St...

http://www.zillow.com/hot
Riversid...

routablemask_link/_text 5 photos 10 photos NaN 9 photos
routablemask_link/_title NaN NaN NaN NaN
routablemask_link_numbers |5 10 NaN 9
routablemask_content NaN NaN NaN NaN
imagebadge_value 5 photos 10 photos NaN 9 photos
imagebadge_value_numbers |5 10 NaN 9

routable_link

http://www.zillow.com/b/2-
Ellwood-St-New-York-...

http://www.zillow.com/b/603-
W-140th-St-New-Yor...

http://www.zillow.com/homedetails/9-
E-129th-St...

http://www zillow.com/hoi
Riversid...

routable_link/_text

2 Ellwood St

603 W 140th St

9 E 129th St # 1, New York, NY10035

710 Riverside Dr APT 2C,
NY10031

routable_link/_title

2 Ellwood St APT 5H, New
York, NY Real Estate

803 W 140th St APT 44, New
York, NY Real Estate

9 E 129th St # 1, New York, NY Real
Estate

710 Riverside Dr APT 2C,
Real Estate

routable_link_numbers 2 603; 140 9;128;1 710;2
listingtype_value Apartments For Rent Apartments For Rent Apartment For Rent Apartment For Rent
pricelarge_value NaN NaN $1,750/mo $3,000/mo
pricelarge_value_prices NaN NaN 1750 3000
propertyinfo_value ZNSHWM" St, New York, :‘fw 140th St New York, | 1. 1 pa 2 bds 2 ba 1,016 sqft
propertyinfo_value_numbers |2 603; 140 11 2;2; 1016
fineprint_value 6 matching units 2 matching units NaN NaN
fineprint_value_numbers 6 2 NaN NaN
tozcount_number NaN NaN 48 1

tozfresh_value Updated today Updated today minutes ago hour ago
T e e el
tablegrouped_values_prices |1500; 1750 2100; 2595 NaN NaN

_PAGE_NUMBER

1

1

K 2-5

www .aibbt.com



40 FoEMBENARF, KARNHLAE

AT T LA HEERA — R E (NaN). FRESMRIERIFHEI ISR . %k
FHIF (B B 2-5 R EJRIAT) Fon TR Zillow HUR I R IEE . B ERLLT
A WFPSER B —— R RAGR AT, T — SRR 2 AT,

KPR SER A LI 2-6 THEF.

routable_link/_text 203 Rivington St 280 E 2nd St # 604, New York, NY10009
routable_link/_title 203 Rivington St APT 5B, New York, NY Real Estate 280 E 2nd St # 604, New York, NY Real Estate
routable_link_numbers 203 280; 2; 604
listingtype_value Apartments For Rent Apartment For Rent
pricelarge_value NaN $2,850/mo
pricelarge_value_prices NaN 2850
propertyinfo_value 203 Rivington St, New York, NY 1bd+1ba
propertyinfo_value_numbers |203 11
fineprint_value 2 matching units NaN
fineprint_value_numbers 2 NaN
tozcount_number NaN NaN
tozfresh_value NaN NaN
tablegrouped_values 1 .?Z‘:??;n:ﬂl 0001.0ba750sqft; 2Bedrooms 3,000 NaN
tablegrouped_values_prices |3000; 3000 NaN
Kl 2-6

XA IR R FAE Zillow.com _E T F1 K
%, W 2-7 PR,
P iX LR 2 1istingtype value XA
@J% . ?‘z’ﬂj’[%i&ﬁ?ﬁﬁj\y‘j$—‘ E(J$7T:n Apartment for 1 Bedrooms $3,000 750 sqft
. 2 Bedrooms $3,000 - sqft
Rent, VAN ZANHJ0, Apartments for Rent:

203 Rivington 5t
® APARTMENTS FOR RENT
203 Rivington 5t, New York, NY

U] 280 E 2nd St # 604, New York, NY
il @ APARTMENT FOR RENT

# multiple units

$2,850/mo
mu = 1bd+1ba
df[df['listingtype _value'].str.contains('Apartm
ents For')] & 2-7

# single units
su = df[df['listingtype value'].str.contains('Apartment For')]

BUERE B BEA D ISR R

len (mu)

RS A Bl PR Fr o
161

len (su)
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EIRARRS A DL T i

339

T RZH55HR T 5 —RIoH R A, A TEER AL TT 4R .

Tk, BATHER B X br e g R . B, BOFmENENEEL BEE. F
5 9 RO I -4 25— 51

MR Mg P LRI, RAEEA — AWK o5, 8-
pricelarge value prices. ZFIEHZ, ZINTEARKME, KHRINIASE A
Kl 0 2 AT S5

Fib 55 R = (R B DA ST 7 3 RORE 75 2 — S8 fiedfr, UM EAN T 8 E s — 5. ik
AT PRI A 17 L

JeRE— T %A,

su[ 'propertyinfo_value']

P IRARD AR R 2-8 B % .

451 2 bds * 1 ba
452 1 bd * 1 ba
453 1 bd * 1 ba
454 1 bd * 1 ba
457 Studio * 1 ba * 540 sgft ¢ 2.00 ac lot * Built 1961
458 2 bds * 1 ba
459 Studio * 1 ba
460 1 bd * 1 ba
461 Studio * 1 ba
462 Studio ¢ 1 ba * Built 1993
464 Studio * 1 ba * 485 sgft * Built 1962
466 2 bds * 1 ba * 600 sqgft
467 Studio * 1 ba * 522 sgft * Built 2013
468 Studio * 1 ba * 480 sgft * Built 1998
470 Studio * 1 ba
471 Studio = 1 ba
475 1 bd * 1 ba * 475 sgft » Built 1900
K 2-8

A L%, BARUT SR OB EMG S8R, B/RE S BIInE X BIME
B ERMARSERNT 0T, Seskig — TS

# REREEE 'bd' 5 Studio' BIITH
1en(su[~(su['propertyinfo_value'].str.contains('studio')\
|su[ 'propertyinfo_value'].str.contains('bd'))])

AR A A P R i
0

www .aibbt.com



42 FoEMmBRNARF, KARNHLE

WAEREF T AT,

#HEERFEE 'ba' WITH

len(su[~(su['propertyinfo value'].str.contains('ba'))])

IR A B LA T i

6

BRATUTHR DB S HER AR . HIX PSR R 250, AT LA — 2875
ERABGEIXA o) — Mgt e 5 78 B 4 X L i 2 ) B804 A

KT RREIE ) F BRI RETHS — B R L 22— AF, X BE RN — L Ak
FRIX N, e BB R — N OGN A G . AR, X R AR AR EEE H Y,
It AFRAN PR BB (1 Sk 2R 2 BEATLIG, BRI R X S A i =45 B R, AR
ATRIREAS = A AN 24 1 i 7 o

HEFRE R ENER ©

no_baths = su[~(su['propertyinfo value'].str.contains('ba'))]

#EHIR TR TR EEBNEIR

sucln = su[~su.index.isin(no_baths.index) ]
PRAEFRATT AT AR S i AT Fib 25 RS 245 12
#ERBFSHITY S

def parse_info (row) :
if not 'sqgft' in row:
br, ba = row.split('')[:2]
sqft = np.nan
else:
br, ba, sqft = row.split('."')[:3]
return pd.Series({'Beds': br, 'Baths': ba, 'Sqft': sqft})

attr = sucln['propertyinfo_value'].apply(parse_info)

attr
FRARRSAE B 2-9 %

X HEIRAE T Lett4? FATHE propertyinfo value Fl FIZ4T T apply % A
Ja SRR B — DN EARHE, KRN E RS BON RIS . fERA TR, BF
JIANERAMAE IR . BATT TR EAAERUE T MR FAFH (bdy ba M sgft), I HFERXAH
HIEARMER S A6 P BR AT 1B . 1EIRATTINAE IR 4 (e

OATARRDH, AEZEARNTRARRE LS NN, (HRRAKCRR .
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#TEBUE T F AT B MIRR

attr_cln = attr.applymap(lambda x: x.strip().split('

isinstance(x,str) else np.nan)

attr_cln

EIRACHS A B 2-10 F

wa | EE PR
WE | BhE | EHER 2 [T 1 NaN
2 |1ba |[1bd |NaN 3 2 2 1,016
3 |2ba |2bds |1,016 sqft 4 |1 Studio |NaN
4 1ba |Studio |NaN 5 1 2 NaN
5 1ba |2bds |NaN B 1 2 NaN
7 |1ba |2bds [NaN
= i e 10 |1 1 NaN
10 |[1ba |1bd [NaN
1 |1 1 496
11 (1ba |1bd |[496sqgft
12 |1ba |Studio |[NaN 12 Studio |NaN
13 [1ba |1bd |NaN 13 |1 1 NaN
17 [1ba [1bd [NaN 17 |1 1 NaN
18 (1ba |Studio |[NaN 18 |1 Studio |NaN
Kl 2-9 E 2-10
BN TKREE T A .

sujnd = sucln.join(attr_cln)

sujnd.T

IRACRE AR B 2-11 % .

BT IRAW A, ST BRI AR IRl 7. BATA LT RN E ECR . =R
HOEAMARR T T 9 RE,  RIAR T A B HE R B, (H, IEmb T s, bt
HIX I o o LEBA RN Z BAH R R R PR AT 3%, IR LR B 2 s itk b

R RE, WALLK 2R EREE . RIS ML, Kb T E

T ERRE— 7B, Tz R oS RV R .

# parse out zip, floor

def parse_addy(r):

so_zip = re.search(', NY(\d+)', r)
so_flr = re.search(' (?:APT|#)\s+(\d+) [A-Z]+,', )

if so_zip:

zipc = so_zip.group (1)

else:

www .aibbt.com
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zipc = np.nan
if so_flr:

flr = so_flr.group(1l)
else:

flr = np.nan

return pd.Series({'Zip':zipc,

'Floor': flr})

flrzip = sujnd['routable link/_ text'].apply (parse_addy)

suf = sujnd.join(flrzip)

suf.T

2

3

4

routablemask_link

http://www.zillow.com/homedetails/9-
E-128th-St-1-New-York-NY-
10035/2100761096_zpid/

http://www.zillow.com/homedetails/710-
Riverside-Dr-APT-2C-New-York-NY-
10031/124451755_zpid/

http://www.zillow.com/homedetails/413-
E-84th-St-APT-8-New-York-NY-
10028/2100761260_zpid/

routablemask_link/_text NaN 9 photos 5 photos
routablemask_link/_title NaN NaN NaN
routablemask_link_numbers |NaN 9 5
routablemask_content NaN NaN NaN
imagebadge_value NaN 9 photos 5 photos
_value_numbers | NaN 9 5

routable_link

http://www.zillow.com/homedetails/9-
E-128th-St-1-New-York-NY-
10035/2100761096_zpid/

http://www.zillow.com/homedetails/710-
Riverside-Dr-APT-2C-New-York-NY-
10031/124451755_zpid/

http://www.zillow.com/homedetails/413-
E-84th-St-APT-8-New-York-NY-
10028/2100761260_zpid/

routable_link/_text

9 E 129th St # 1, New York, NY10035

710 Riverside Dr APT 2C, New York,
NY10031

413 E 84th St APT 8, New York,
NY10028

routable_link/_title

9 E 129th St # 1, New York, NY Real
Estate

710 Riverside Dr APT 2C, New York, NY
Real Estate

413 E 84th St APT 8, New York, NY Real
Estate

routable_link_numbers 9;129; 1 710; 2 413, 84; 8
listingtype_value Apartment For Rent Apartment For Rent Apartment For Rent
pricelarge_value $1,750/mo $3,000/mo $2,300/mo
pricelarge_value_prices 1750 3000 2300
propertyinfo_value 1bd-1ba 2 bds - 2 ba - 1,016 sqgft Studio - 1 ba
propertyinfo_value_numbers |1; 1 2;2; 10186 1
fineprint_value NaN NaN NaN
fineprint_value_numbers NaN NaN NaN
tozcount_number 48 1 2
tozfresh_value minutes ago hour ago hours ago
tablegrouped_values NaN NaN NaN
tablegrouped_values_prices [NaN NaN NaN
_PAGE_NUMBER 1 1 1
Baths 1 2 1
Beds 1 2 Studio
Sqft NaN 1,016 NaN

Kl 2-11
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EIRACHS A B 2-12 Ff i

2

3

4

routablemask_link

http://www.zillow.com/homedetails/9-
E-128th-St-1-New-York-NY-
10035/2100761096_zpid/

http://www zillow.com/homedetails/710-
Riverside-Dr-APT-2C-New-York-NY-
10031/124451755_zpid/

http://www.zillow.com/homedetails/413-
E-84th-St-APT-8-New-York-NY-
10028/2100761260_zpid/

routablemask_link/_text NaN 9 photos 5 photos
routablemask_link/_title NaN NaN NaN
routablemask_link_numbers |NaN 9 5
routablemask_content NaN NaN NaN
imagebadge_value NaN 9 photos 5 photos
badge_value_| bers [NaN 9 5

routable_link

http://www.zillow.com/homedetails/9-
E-128th-St-1-New-York-NY-
10035/2100761096_zpid/

http://www zillow.com/homedetails/710-
Riverside-Dr-APT-2C-New-York-NY-
10031/124451755_zpid/

http://www.zillow.com/homedetails/4 13-
E-84th-St-APT-8-New-York-NY-
10028/2100761260_zpid/

routable_link/_text

9 E 129th St # 1, New York, NY10035

710 Riverside Dr APT 2C, New York,
NY10031

413 E 84th St APT 8, New York,
NY10028

routable_link/_title

9 E 129th St # 1, New York, NY Real
Estate

710 Riverside Dr APT 2C, New York, NY
Real Estate

413 E 84th St APT 8, New York, NY Real
Estate

BRI E 21,
fERATM 333N FEHIRE T 3204

2

routable_link_numbers 9;129; 1 710; 2 413;84; 8
listingtype_value Apartment For Rent Apartment For Rent Apartment For Rent
pricelarge_value $1,750/mo $3,000/mo $2,300/mo
pricelarge_value_prices 1750 3000 2300
propertyinfo_value 1bd+1ba 2 bds * 2 ba * 1,016 sqft Studio * 1 ba
propertyinfo_value_numbers |1; 1 2;2,1016 1
fineprint_value NaN NaN NaN
fineprint_value_numbers NaN NaN NaN
tozcount_number 48 1 2
tozfresh_value minutes ago hour ago hours ago
tablegrouped_values NaN NaN NaN
tablegrouped_values_prices [NaN NaN NaN
_PAGE_NUMBER 1 1 1
Baths 1 2 1
Beds 1 2 Studio
Sqft NaN 1,016 NaN
Floor NaN 2 NaN
Zip 10035 10031 10028

K 2-12

PR R ARG 5 5 B, BRATTRE U8 BT AT B AT
WA IRE IS5 BRI D5 164 M AR ZE B

AT — /GREL,  IRR AR TRt X A A £ .
AT BURR D F P RSB RIARLL T

sudf =
'Z2ip']]

suf[['pricelarge value_ prices'

'Beds'

www .aibbt.com
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# BINESBEFENTIE, AEERS

sudf.rename (columns={ 'pricelarge value prices':'Rent'}, inplace=True)
sudf.reset_index(drop=True, inplace=True)

sudf

RS A i 2-13 FIf

4 [ wE PR B2 | BB
0 1750 |1 1 NaN [NaN |10035
1 3000 |2 2 1,016 |2 10031
2 2300 |Studio |1 NaN [NaN |10028
3 2500 |2 1 NaN |6 10035
4 2800 |2 1 NaN |NaN |10012
5 2490 |1 1 NaN |4 10036
6 2750 |1 1 496 |5 10021
7 2150 | Studio |1 NaN |3 10024
8 2875 11 1 NaN |2 10023
] 2225 |1 1 NaN |4 10036
10 |2450 |Studio |1 NaN |4 10014

K 2-13

2.2.1 sy

B TIRXABEB B O IA T AR A T IR SR ST R
o B IT G .
sudf.describe ()

RS A i 2-14 FIRH

XHEAT A B SRSy . AEEICRIIMN Zillow RIRMEEIE+, Rikd 7 &H
Pri&fE 1500 2 3000 S0 AIKIA B . 23X BIGIEE SR b = i = 1P 8, B
REEHF 5. SEBOXA IR A PIAS . 55— n) i A b3 . AT E A 8dE
HONBER A RERS gt W LUK TAEE AW INEN — I FENER A E CERrthahscantt),
KA HIXAS 7] 7L

# BAVFELEIE ' studio ' HH#A 0

sudf.loc[:,'Beds'] = sudf['Beds'] .map(lambda x: 0 if 'Studio' in x else x)

sudf

www .aibbt.com
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IRARE AR R 2-15 F%TH

Mg [EMEEER| IR [EER| B2 | B

0 1750 |1 1 NaN |NaMN |10035

4 1 |3000 |2 2 1,016 |2 10031

it |333.000000 2 (23000 1 NaN [NaN |10028
w44t |2a92.627628 || |3 |2500[2 |1 NaN |6  |10035
i | 366.882478 4 2800 |2 1 NaN |NaN [10012
HMa |1500.000000 || 224201 [T [NaN |4 10038
6 2750 |1 1 496 |5 10021

25% 12200.000000 7 2150 |0 1 NaN |3 10024
50% [2525.000000 8 2875 |1 1 NaN |2 10023
75% |2800.000000 [} |9 |2225 |1 1 NaN |4 10036
R K18)3000.000000 || [10 |2450 |0 1 NaN |4 10014

K 2-14 & 2-15

ﬁﬁ??}% T %—‘ | I‘Eﬂ ol ’ 1@?‘21”]‘5%% —‘/I\ I‘Eﬂ <clase 'pandas.core.frame.DataFrame'>

Int64Index: 333 entries, 0 to 332

o, Eﬁ%g?}ﬁﬂ‘ﬁﬁE‘Jﬁﬂ%?ﬁ%iﬂﬁ%’éﬂo J—_E;,ZD Data columns (total 6 columns):

. v o Rent 333 non-null float64
PRTEE] 2-16 I BT I, SRR W, Beds 333 non-null object
Baths 333 non-null object
sudf.info () Sqft 108 non-null object
Floor 164 non-null object
e \ Zip 320 non-null object
J:ﬁf.'ftﬁ%ﬁz’&g 2-16 E‘Jiﬁl‘ﬂ ° dtypes: float64(l), object(5)
memory usage: 18.2+ KB
FATT AT LAE I B e SR AR AR D IX A ] & 216
40T T AR S

# IEEHRMNBRY R EIE LR M E
sudf.loc[:,'Rent'] = sudf['Rent'].astype(int)
sudf.loc[:,'Beds'] = sudf['Beds'].astype(int)

# FEEEBENER, BHEEZSE
sudf.loc[:,'Baths'] = sudf['Baths'].astype(float)

#777E NaNs, FEFLAE, BREAERESEiREE
sudf.loc[:,'Sqft'] = sudf['Sqft'].str.replace(',',"'"')

sudf.loc[:,'Sqgft'] = sudf['Sqgft'].astype(float)
sudf.loc[:,'Floor'] = sudf['Floor'].astype(float)

EFATHAT T H IR AT ARSI E B 4 R .
sudf.info ()

IR A U 2-17 FIf
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EFATHAT T HEAARDAT, DAMELS B A Gt 2
sudf.describe ()

RS A p ] 2-18 FIf

Mg |EhEECR |BEROR | CFFRR | 2

count |333.00 |[333.00 |333.00 |108.00 |164.00
<class 'pandas.core.irame.DataFrame > mean |2492.63 |0.82 |1.01 528.98 |11.20
Int64Index: 333 entries, 0 to 332 std 366,88 |0.72 0.08 133.05 |86.18
Data columns (total 6 columns):
Rent 333 non-null int64 min 1500.00 |0.00 1.00 280.00 (1.00
Beds 333 non-null inté4
Baths 333 non-null floatsd 25% |2200.00 |0.00 1.00 |447.50 |2.00
e GO0 ol e 50% |2525.00[1.00 [1.00 [512.00 [4.00
Floor 164 non-null floaté6d
Zip 320 non-null object 75% |2800.00 [1.00 1.00 600.00 |[5.00
dtypes: float64(3), int64(2), object(l)
memory usage: 18.2+ KB max |3000.00 [3.00 |2.00 1090.00 |1107.00

Kl 2-17 & 2-18

M. BNEL WEMT TR HEERA, H2 Floor #)Z1X—FILlF4 1k
W, AL, BSCAMRZIRE mIER, HIERAEL 1000 ZH.

RIEESEBI )G, R K APT 1107A 4 T RATXADLE R RaTfe, X&— 11
ERIAE, HEANTZEWLLE—8M, BRINSHEGEXANFE. FIErE, XaME—BH
30 BERI B3R, T AFRATTHO BRI S8 2 SE 0T IR A

o N N N N 14 |BhEECE [ g P R 4 )24
#2312 318 EEREMEE, XREHAET e bl hadtot] Inaiand B
sudf = sudf.drop([318]) count |332.00 (332.00 [332.00 |108.00 |163.00

mean |2493.51 (0.82 |1.01 528.98 |4.48
sudf .describe () std 367.08 [0.72 |0.08 |133.05 (3.86

min |1500.00{0.00 [1.00 |280.00 |1.00
AR RRIE] 2-19 %

25% |2200.00 (0.00 1.00 |447.50 |2.00
A RSFIER RS, B TR rrg | [50% Jesrsofioo fioo [s1200 Jaoo
P AERINAERSARIBIE, Hsmdps | P8 PR B
AN Rk = R R AR AL O M IS 0L . Pandas A —
~.pivot_table () ¥, X MEFRBRES . &l 2-19
sudf.pivot_table('Rent', 'Zip', 'Beds', aggfunc='mean')
AR A il 2-20 B4
BERRAE PR FA LI MR B A R B T i . IR0 L, Bl s TR) R R 38
FA TR BIAGER D D, NaN (BB ARE IEN] . O 13— DIRFUILR, JRATTAT A
BT PR AR AT IS

www .aibbt.com



22 EfEEHH

49

sudf.pivot_table('Rent', 'Zip', 'Beds', aggfunc='count')
ORARE AR R 2-21 f%TH
%t 0.0 (1.0 |2.0 (3.0
W4T
10001 |2 NaN |NaN |NaN
B8] 0.0 10 20 20 10002 |16 |39 |17 |NaN
- 10003 |9 16 |2 NaN
10001 |2737.50 |NaN NaN NaN 10004 |4 1 NaN [NaN
10002 |2283.44 |2422.51 |2792.65 |NaN || [10005[4  [NaN [NaN [NaN
10003 (2109.89 |2487.81 [2525.00 |NaN || [10006 1 NaN |NaN
10004 |2798.75 |2850.00 [NaN_ |NaN [} 200 oo T (27 [Nan
10005 [2516.00 [NaN  |[NaN  [NaN
10010 |NaN (1 1 NaN
10006 |2611.00 |2788.00 [NaN  [NaN
10009 |2200.91 |2568.44 | 253000 |Nan || 190112 | ! Nan
10010 [NaN  |2299.00 [2940.00 [Nan || [19012(5 |11 |3 |NaN
10011 |2774.67 |2852.00 |2595.00 |NaN 100137 |9 NaN
10012 [2547.00 |2744.91 |2581.67 [NaN 10014 |1 NaN |NaN [NaN
10013 |2709.29 [2584.44 (2650.00 [NaN || [10016 [3  [4 NaN |NaN
10014 2450.00 [NaN_ |NaN_ |NaN [ Lo TN Ts ™ [Nan [NaN
10016 |2615.00 |2450.00 |[NaN  [NaN
- 2 10019[1 |3 |1 [NaN
10017 [NaN  |2733.33 |[NaN  [NaN
10021 |1 3 1 NaN
10019 |2195.00 | 2661.67 |2925.00 |NaN
10021 | 1900.00 |2388.33 | 2500.00 [Nan | | 19922 [ NaN |NaN |NaN
10022 2170.00 [NaN  |[NaN  [Nan || [10023 (3 |3 [NaN |NaN
10023 2165.00 |2773.33 [NaN  [NaN || [10024 (6 |2  [NaN |NaN
10024 |2322.50 [2621.50 [NaN  [NaN || (10025 |1 NaN |NaN [NaN
10025 [2500.00 [NaN (NN [NaN || [10026 [NaN |2 |NaN |NaN
10026 |NaN  |2800.00 |NaN__|NaN || [0 oo [T e
10027 [NaN  |1850.00 |[NaN  [NaN
10028 |2 NaN [NaN
10028 [2100.00 |2333.33 |[NaN  [NaN
10029 |1597.50 |2097.50 |2650.00 |Nan | | [19922 |2 1 NaN
10031 [NaN  [NaN  |2531.25 [2700 || [10031 |NaN [NaN |4 |1

K 2-20 i 2-21

M 2-21 ATELE Y, MR R0 5 A0 Bk = SO A 4E R 70 A, AT R s o
RN, BT, AN 2 E 2 e RAE ik, FAIVR AT LAREAT 734

BUAE EHE I TR R 5 S ORAG AL T Sk B H -
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2.2.2 ALK s

F T A A 5 T IS g, DRI A A AT AL e A P AR @ SRR 3R
W, T4 R R e R IR R R B AR AT, B, LERA M4 A folium
) Python /R 5f JE >k S i) X — =}
(https://github.com/python-visualization/folium).

HT DA SRR =RENE A E, iERNgamEdEsE, RER TR A—RENE 1) 5.

su_lt_two = sudf[sudf['Beds']<2]

BUAEFRA T 4k 520 rT A4k

import folium

map = folium.Map(location=[40.748817, -73.985428], zoom start=13)
map.geo_json(geo_path=r'/Users/alexcombs/Downloads/nyc.json’',
data=su_lt_two,
columns=['Zip', 'Rent'],

key on='feature.properties.postalCode',

threshold scale=[1700.00, 1900.00, 2100.00, 2300.00, 2500.00,

2750.001],

£fill color='Y1lOrRd',6 fill opacity=0.7, line_opacity=0.2,
legend_name='Rent (%)',
reset=True)
map.create map (path='nyc.html')

EIRACHS A R 2-22 I

RHRRA TRZE, Uik AT—2 Pk ®A foliunm J5, FAIGNE T —
A Map () ¥R T EBEES, IEHEAE NAARAZEIRZ0 . FAE Google EHE 17 [E K
JERIAARR (IRFREAE 2SR IE T 5), JF R, fs sy FE KR HH B AR e P b 7

T AT T E AN GeoJSON STIFHIARTE o I — RO HL B J 4 B T 5 52X
Ko MR NYC GeoJSON 3L, FkE 7 —A>, Kl et s 1 BB i% KIm .
—HAENT GeolSON UM SHEREU AL 2 Ja, Rk 7 e NAHRAE .

SRIGIRTR S Y] (FERXAMI TR zip) USRS T BB, ZE3RAT T 451
T AR AL e B R S K SF A T B 5 R D T CER I AR R A B R G2

OFHE: HET DR R R T EA B RGBT RLE & Mg ) 2347 o
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TIRBEREGIMEAREMS . SdaATRHE 15 SRS

“u;

f. West:New York _(’ ‘;-\’." TTEE, 7 ©17001,8002,1002.3002.500 2750 \
W 4 , - I
\‘/“ jf”m, ,/ :.’ Rent (%) = ———
> B R : 7 \fy ! )
nion City =~ % L7 Pawa p. 7 Y ~ 4
R : / : > 4 A
NPAY / ¥ 3
™ ! H /
'
/

Leaflet | Map data (c) OpenStreetMap contributors

& 2-22

Yo RARAEARALE AL XKD, AT R
Chrome #| i, 25 F 18 3] — /N FIAL.  BA &30 5-kF R E
% . Chrome ik 2R, BHIELIITE,
By T, ARAF kA ZIAE 69 &40 3. Internet
Explorer #n Safari #] ¥, 8 5 1% T VA EE# 2 7.

BEAE AR TE R, FRATTRT LA SZ SR DA 5 v A BCE AR AR G A SRARAR B3 RO
AR, RRARD . AL, AEFRATRSAE T A, BT NIRRT

2.3 WHIEEE

LRFRATTFF A FH — AN RIS BN 2= R AR . AR OS2 M B i A b 2= it 1 ALY
IR, X BRI AME: 55— statsmodels, BAMERT—ZMEHL, mMH—
M : patsy (https://patsy.readthedocs.org/en/latest/index.html) Hl
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statsmodels FERIEH], M TARER L. BT RIHEII K, Patsy iEFATAT LAMET R X
HHI A

EFATILAETTURIE o

import patsy

import statsmodels.api as sm

f = 'Rent ~ Zip + Beds'
y, X = patsy.dmatrices(f, su_lt_two, return_ type='dataframe')

results = sm.OLS(y, X).fit()
print (results.summary())

ARG A A 2-23 FIfH

OLS Regression Results

Dep. Variable: Rent R-squared: 0.377
Model: OLS Adj. R-squared: 0.283
Method: Least Squares F-statistic: 4.034
Date: sat, 31 oOct 2015 Prob (F-statistic): 1.21e-10
Time: 13:44:15 Log-Likelihood: -1856.8
No. Observations: 262 AIC: 3784.
Df Residuals: 227 BIC: 3908.
Df Model: 34

coef std err t P>t [95.0% Conf. Int.]
Intercept 2737.5000 219.893 12.449 0.000 2304.207 3170.793
Zip[T.10002] -503.2729 226.072 -2.226 0.027 -948.740 =57.806
Zip[T.10003] -519.1638 230.290 =-2.254 0.025 -972.943 -65.384
Zip[T.10004] 29.8051 260.334 0.114 0.909 -483.175 542.785
2ip[T.10005] -221.5000 269.313 -0.822 0.412 -752.174 309.174
Zip[T.10006] -132.7949 260.334 =-0.510 0.610 -645.775 380.185
Zip[T.10009] -416.4142 227.231 -1.833 0.068 -864.166 31.338
Zip[T.10010] -646.9746 383.461 -1.687 0.093 -1402.572 108.623
2ip[T.10011] 4.3813 269.543 0.016 0.987 -526.746 535.508
Zip[T.10012] -197.7638 235.233 -0.841 0.401 -661.283 265.755
Zip[T.10013] -215.7045 234.573 -0.920 0.359 -677.924 246.515
Zip[T.10014] -287.5000 380.867 -0.755 0.451 -1037.986 462.986
Zip[T.10016] -215.8687 269.543 -0.801 0.424 -746.996 315.258
Zip[T.10017] -212.6413 287.352 -0.740 0.460 -778.860 353.577
Zip[T.10019] -348.8560 271.376 =1.286 0.200 -883.594 185.882
Zip[T.10021] -627.6060 271.376 -2.313 0.022 -1162.344 -92.868
2ip[T.10022] -567.5000 380.867 -1.490 0.138 -1317.986 182.986
Zip[T.10023] =-372.5707 254.885 =1.462 0.145 -874.814 129.673
Zip[T.10024] =-392.3687 246.100 -1.59%94 0.112 -877.302 92.564
Zip[T.10025] -237.5000 380.867 -0.624 0.534 -987.986 512.986
Zip[T.10026] -145.9746 314.148 -0.465 0.643 -764.994 473.045
Zip[T.10027] -1095.9746 314.148 -3.489 0.001 =1714.994 -476.955
Zip[T.10028] =-622.5848 261.550 -2.380 0.018 -1137.960 -107.209
Zip[T.10029] -945.6498 255.640 -3.699 0.000 -1449.382 -441.918
Zip[T.10033] -1120.9746 383.461 -2.923 0.004 -1876.572 -365.377
Zip[T.10035] -983.8560 271.376 =-3.625 0.000 -1518.594 -449.118
Zip[T.10036] =-321.4831 285.429 -1.126 0.261 -883.912 240.946
Zip[T.10037] -1130.9746 314.148 -3.600 0.000 -1749.994 -511.955
Zip[T.10038] -176.8475 240.922 -0.734 0.464 -651.578 297.883
Zip[T.10040] -1395.9746 383.461 =-3.640 0.000 -2151.572 -640.377
Zip[T.10065] =-564.5848 261.550 -2.159 0.032 -1079.960 -49.209
2ip[T.10075] -529.2373 270.232 -1.958 0.051 -1061.721 3.247
Zip[T.10280] -19.4915 254.345 =0.077 0.939 -520.670 481.687
Zip[T.11229] -350.9746 383.461 =-0.915 0.361 -1106.572 404.623
Beds 208.4746 44.528 4.682 0.000 120.734 296.215
Oomnibus: 3.745 Durbin-Watson: 2.039
Prob(Omnibus): 0.154 Jarque-Bera (JB): 2.546
Skew: -0.012 Prob(JB): 0.280
Kurtosis: 2.518 Cond. No. 84.2

¥l 2-23
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B IX JATARES, BRATNINGEAT T B — A HLgs 2= S Jik.
BARK S BATAG FHEHER)TNAMNEF ], 12
CERERENSF T, K )a g —FREX
BeF5), AXAEALT, BERLERERN AV %
ERBET HrhE O,

BUE, AR BATRER A R A RS . SN )G, A AT patsy BAHAH R KIS
FBATRBATREMAR AN LT RS ZHD RRMEEZ R, MElE Rent.
FEAFL, RBSLETRNAZE, #Hid zip Ml Beds. XANAXER, AT HE TGRS
AN b 2 RO R An RS20 H AL A

SR G FRATTH A 0K A B A0 N 81 44 OB AE — i, &340 patsy.dmatrices (). 28
JEW B Patsy, 1R BI—ANEERAE, Hrb x 55 R B TN AS A AR, 1Ty T e 8 A B
o XEEKHAL LS sm.0LS (), ZJEHA . fit () KisTIRNERL, &5, FTENHIER
R4S,

WRFT I, S A5 SRt T KBRS . AEIRATN R LA A IE . 7] LAE 5
BRATE T 262 MLEEFEA, HEJ5 R2 N 0.283, F-statistic N 1.21e-10, H
BEEENE. XEEEERRMA? BERWERINFTEIE A, NS 30
FPEZREY, BOSRBMERLA =02 — IR ES . X — MK RD? T L
i [ 2RI A ), LR FRAT ISR i TR R 1L 4

HHAER 73 N ERARAE TR A AR R G RER. WERG, BRATATLEZILLT
SR AR, TRARETHRE. WWHERE. (SR (B EN pE, UL 95%HE
BEIX[a]

X—PIEFBAUT A2 WRE p X, BATAT A E SO AR & NG 1 A Sk E
R HAES ERABA R B G2 3, IR R — AN AR S A R AR [ (1)
RANKABERMBR AN B, G ZMH 0.05 M p ERFEEX—rH. —/1~0.05
(1) p (HRERERAVE BN R G 5% REM R AR AN . Sx B s, BEr
B BAREHE . BB E A REE ?

HREEREMNZ, BATEIEEAR T 10001 FIRTHBEGRAS . F AR AR 1] g,
T BRI . B AR AR I TT . Statsmodelser H AR FE— D HNIAL

OBFFE: BE VR HIME.

www .aibbt.com



54 Fo2EMENMARF. KAKNHLAE

BV NEIE. EiXE, ERE AL mRihX (10001) Y,
MG ENERSE, BEAST LEEER. B2, HALIREGm L e AR ?
ERZHIEN T, ENHARE AN, I FARER BETA HﬂBEﬁzﬁﬁ%lloom
10029 f1 10035—#FR2AEH BEN, FHFHMEFREMMESXE . XEHEIFEAN, FY]
IRVEHEIX — AN A B A, X et XA 2 AR A S %

A DI R PERE N Ay i AL 240 (g — BN i 2 3, 17 55 =AM X ERAE R AR X @ B LB i ——e
IR AT FE IS T 1 —— RS A I s i A B, A A

BUE LEBRATIAE P IS AR AT — L 5000

2.3.1 F
ARG T T F AT, AT T0E =AM 52 IO BB 2w i S R : 100024 10003 A1 10009
BAISZ WA EF FORRL, R MDA E AT L2/ DER? FHREEFEIE,

B, RN R AT, AR i A — 4 e, 1k
IREH x FHE.

X.head()
S . N

RS AR B ] 2-24 T

il R4 [T.10002] |44 [T.10003] (s [T.10004] (k4T 10005] |irgIT.10006] (r4[T.10009] (4r4%[T.10010] |B4[T.10011] |r4[T.10012]
ol 0 0 0 0 0 0 0 0 0
2|1 0 0 0 0 0 0 0 0 0
5|1 o 0 0 4] 0 4] o 1] 0
6|1 0 0 0 0 0 0 0 0 0
7|1 0 0 0 0 0 0 0 0 0

& 2-24

BATTAE 2], S N H T IE AR BT i i T U S A2 Eer i, B
PO T R IXARHE, RGEH 7RIS RS2 EAE 10003 0, AL
W 1, MWETE HARMEBER AL A gty 0. RN E R EER), BTl RGOSR YE L bR
B kAT . BIE, 1RV B SRS AT HEAT 0 .

to_pred idx = X.iloc [0] .index

to_pred zeros = np.zeros (len (to_pred idx))

OFE: AT REDLZSHWHIVIRVEXIE, g, 55, CHEERERMEA.
@FHE: ALKBAKX.
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tpdf = pd.DataFrame ( to_pred_zeros, index=to_pred idx, columns=['value'] )
tpdf
RARG A B K] 2-25 T

PATHINIER] 1 x FERERI RG], JFR R EEE . AR RN st PR, 3K
AT —AMET 10009 X AL E —IAIER = 2 8 AT Al A

tpdf.loc['Intercept'] =1
tpdf.loc['Beds'] =1
tpdf.loc['Zip[T.10009]'] =1

tpdf

FF &R )2, BRIBALTEE A 1, BR A=
EA Y RIHE,

EIRACHS A B 2-26 %

value

wm o
b2 [T.10002] | 0
[t 100031 |0
||rhm['l'.1ﬂﬂ0¢] 0 value
||u1|sgw,[n10mm o |1
k44 [T.10006] |0 k44 [T.10002] | O
ik [T.10008] |0 k4 [T.10003] | 0
AT 10010] |0 1143 [T.10004] | O
[msira001m o [Hisr.10008 |0
[wsiri00121/0  [Hiwsir.100061 |0
[wsir-100131 |0 ||wsiv- 100001 1
||IH|52W[T.1M‘|4] i ik 44[T.10010] | O
||mm[1’.10ms] 0 Ik44[T.10011] |0
”m[(éﬁi'r.muﬂj 0 B [T.10012] | 0

Kl 2-25 €226
X EIRATAT LR FIFEA 10009 MEURISC AW REN 1 T,
e 227 v, FATATUE BIBM S O BER O RE N 1 T
TATC LR RAE R E N T 1 M, DAL FZ AR A 3R [m]— S50
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results.predict (tpdf['value'])

IR A Bl S e

2529.5604669841355

TH104E, results WA MRARAIFI L T . EXAEEIXS R — . predict () Hik,
TAVEH B R NMERHZ 7. IEWR™T CUE B, ACAGR[E7 F f4E .

WA AR AR SR A I I — (Al RN = B A 752

KA — RN EELER.

tpdf['value'] = 0

tpdf.loc['Intercept'] =1

tpdf.loc['Beds'] = 2
tpdf.loc['Zip[T.10009]'] =1

tpdf

ERARRS A A T B 2-28 B
LT TOUZST T
4 [T.10033] |0
% [T.10035] | 0 k4 [T.10035] | O
% [T.10036] [0 eeh [1.10036] | 0
ws[T.10037 [0 ||| [1-10037])0
#:4[T.10038] |0 lik# [1.10038] | 0
ir4[T.10040] |0 k4 [T.10040] | O
ir4 [T.10065] |0 lis%i [T.10065] | O
k% [T.10075] |0 k4 [T.10075] | O
Hs4[T.10280] |0 4 [T.10280] | 0
4% [T.11229] |0 s [T.11229] | 0

bR 1 gk |2
K&l 2-27 & 2-28

AT LA 2 B = B8 e gEw,on 2.
WAE, AR s AT T .
results.predict (tpdf['value'])
IRACRS A B DA T i
2738.035104645339

ok, AN EN =R/ A BIETIRATREZ 200 Ko, WERBATIER: 10002 HiX
W ? 1EFRATLEARRD Hh SZ B A
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tpdf['value'] = 0
tpdf.loc['Intercept'] =1
tpdf.loc['Beds'] = 2
tpdf.loc['Zip[T.10002]'] =1

results.predict (tpdf['value'])
IR A B AT i
2651.1763504369078

RPEIRA TR, 0 RiERE 10002 TIASE 10009 HuIX, FRATAT LAZE WG EM A 8 E
DAL,

2.3.2 ¥l

B 7 HARXABIBL BATRAL 7B BN E A A Z RS AR . BRI
R —SE R RE ST, (B, FRATHIBHRER AN, MR ARHIE R D, Teik 78 7 s
Pt A ERX AN R AR

SRT, SEISHIAE,  FRATTEINRE 2 A R RN B8 22 RO B ARSI, 1o HL T DA A 52 AR R
HIHEZER Y™ & JAT 73 A o

ARATY IR R BFE R Foursquare 8¢ Yelp API AT it &8 THE AEIE B4, 834 /2
Walk Score 1% F A B BT F AR (1) T 25AT VAT AZ I AT R PEFE R o

B RIXARMGIRZ 5k, BEWRAE A5 ERFEE85 70, Bl S Fdahs.
B RER B 2 AR PO A, IR S At s

2.4 I©\gE

FEARF R, JRE2] T USRI = 51 2% s, A pandas T BER#R A A1 2L
Aol A AEDR TGS SR, B, MR A AR R 2 B A 47

HETouLE, BAT 2NN PSR E . TR E T, AT SRR
AN FF SRR o

TR R AT A RSB SR AT IS AR KPR
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IEBATRREE R EATREFRR—#0, SMAMSEHE—HERATE A "B nt.

1E 2014 SEMFA R, BIEEREE Twitter LT RIME, BT GE R F— Ak
TREE K EEMEAT, ENTFHRAH BRI PR B BART IEW . 2,
N Z 3 Yt 20 B B OS2 M 2K ) 800 270, SRT, 12 A RIAERE LS H IR HE 52
T 350 SETCH 450 SeyuZ Al KNP AL AMELLESS, AdsA A e H . A
SRRIL T AT\ i AR AE R R

FETRAT & T A AR T A AR e Ak 2 B, SXRARPT AR, s & 7] /R
T At AN EL R B 2 1) 2 A

ERERENR, ZARMATIICHIME —— SRR IR e IR S it i SR N AL
PEEHEN, EBRBIREMRRMAETICH. ERZEIEL T, RENK. HE,
T RGRIAE, DLURAEE A ATIS B M AVE 3 DO 2 ek, SR st ek E.

BEARVRANE X LE 2 H AR, IREARBEIEAINE? B2 F T BT
XA IE T A SR LA E T, FTUARATESE S AN IRER, RRE s
Sire —EHBLARE O, BURERR A — N REE, R BATH T AP R T ) T

WAPEAEAR TR LU 38

o £ P _EARHUHLEZZ 4% o

o I SE HE (AT X 28 U B AR TR Z2 A bl
o T SCRS XS SRR DLEREUANT 4%

o FH BRERBA R 57 7 5=

M H.
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offi | IFTTT K%L AR
3.1 KB EMBEE

UFAE, BUERAAS s s st Kl R 5 505, Fr AR . 2R i, (2% APT %
PR LA VR 2 Wl R X e e . R 1 Herh SR g%, (HiR)E, R — MR
Pt SR FTAIAo SXAPAR AU A IR A 2 3 8 ) LA H SRR SN R S R AT

FER S VRIS 11, RSB R R — T A AL R S, Wk 3-1 .

X B X B = v =

Flights Hotels Bundle Deals Cars Cruises Things to Do

Roundtrip One way Multiple destinations

Flying from Flying to

City or airport City or airport

Departing Returning Adults (18+) Children (0-17)

Advanced-options ¥

@ B Add a hotel @ & Add a car

B 3-1

X IATH B AR &, XA SRR 82 0 H W RE T — A 1) APL 32 LA A R 1]
AR ——RAT 7 EEX T O ER  2 H . A BT R R . BV E ST . &
SRRZAFMHAE AT, (ERMGE AR T, 1 B ZERE S KRR /1.

UFAE, A ANEEFRT%. Google 324 T MY ANRIN TR, HEHOIIEA .
Ve T BN ER EET TR A, DR 5 — X B B E=

Bl 32 RERMNALZIBRIN . ATFER 8~12 RIBIF . 3R B3R T i AN A% SR HE T
ME AR 2 f5 i o
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Google | a |
Explore flights

Lowest fares for trips of 8-12 days

From
New York (all airports) London, United Kingdon Best price $446
To
Europe $a4q6 ARLL IR RISERN B BRESEISERSRY JRASEAR LSS ANRRIRRARE |

Try: Europe, Mexico, Caribbean

Trip length
¢ ’ >
8-12 days

Paris, France Best price $471
$ATA - o tr s
>

Amsterdam, Netherland Best price $560
$560 hybari e bbby AR sk e e b H AR |
>

K 3-2

T EIRAR RN, XA AR AR B, R R 2 R AR e, B
B, WA 60 K. XAEF IR HZEN I, 2 B3R5 R T,

RRANMFHE . BH 2 Google FEARSHIHUE S X AT HIE LS H A Phik . i)
&, fE - LERE BT RO EY,  FATTEIR T AL 2P 7 A

3.2 ERBRNMARRFA SR EN HIE
TATCKAER P E T 2] TWAEH request FERKSZR M T, IR0 HI T,

ERANTARMTHE, HAENS, XELETE, RATEECH T T & 5% 43T
AJAX 1. 5 JavaScript (AJAX) IXANT772 MRS A SR B , 0 AN 0 2537 I 28 8 it

www . aibbt.com
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M. XEMWA, T2 HNEIRREREEE. BRIXNI RIS TR ERERSS TAE,
ANIEEWNE, J—R IR, e — MR ERIES .

XA AL Selenium A1 PhantomJS. Selenium #&—ANgi oK) T B, ‘&0 L H 311k Web
W YA, 1M Phantom]S J&— NI #S . 1148 H Phantom]S T A& Firefox &% Chrome We ?
PhantomJS A&FTiHMESkM ady, =SS EERA LI~ Fm. XA e IEE R,
RO BT P

2 2% Phantom]S, & WM http://phantomis.org/
0 download.html F & T HAT LA R, £F
Selenium, ‘€ ¥ VAl it pip R H.

PAVETE 5 — 4709 BeautifulSoupd {2 AT U o IR . I RARIE BcAT 235
XA, AT AR pip 23T .

SERIRE AR )5, AEERATEE T . FATREAE Jupyter iICH AR TAF. Jupyter &
EERRIER M. BE, BRRGERZ )G, BATRREAE R GRS TR SCRSiH
S g AR L 9 N R 4K

o, AR,

import pandas as pd
import numpy as np

from selenium import webdriver

from selenium.webdriver.common.desired capabilities import
DesiredCapabilities

from bs4 import BeautifulSoup

import matplotlib.pyplot as plt
$matplotlib inline

BNk, BATE % B A LB SRR R o IE R GO AR TR . R
AT EAED 2% TP R I R ] URL, PUHORIEFAEZE LIS . EXE, RamHRMA
L9037 2 JUA NI T AT AR o

url =

"https://www.google.com/flights/explore/#explore; f=JFK,EWR,LGA; t=
HND,NRT,TPE, HKG,KIX;s=1;1i=8;1x=12;d=2016-04-01"

driver = webdriver.PhantomJsS ()

www .aibbt.com
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dcap = dict(DesiredCapabilities.PHANTOMJS)
dcap|["phantomjs.page.settings.userAgent"] = ("Mozilla/5.0
(Macintosh; Intel Mac OS X 10_10_5) AppleWebKit/537.36 (KHTML, like
Gecko) Chrome/46.0.2490.80 Safari/537.36")

driver = webdriver.PhantomJS (desired capabilities=dcap,
service args=['--ignore-ssl-errors=true'])

driver.implicitly wait (20)
driver.get (url)

AT RO R AR S5 &% A0S S P AR AT DU B AE B8t A4, B
FURRIER, BATLUEEBEOyE OB, BEARIRHTIT B, X R AR5 0N E
Lo QURARAE L3 0] S A% A A EARBRGE HSTR W S5 (DOMD JeR, A FEAHY
At id 7 ASFEIAREE, A2 R BT DT I IR th Y R E R R, K109 DOM AT RE 2
5 AR KA o

YRATLLIETE Google ##% “what is my user agent?”, SRKE|H WA RHE.
AR AR TR L T AR I B, B R HIZAME R, RJE1E RS i e

BAT B 2 J5,  URAT DU A T TR AT AR SR O A7 DT A o i R A X A
LR OR — DB SR IEH .

driver.save_screenshot (r'flight explorer.png')

WR— VAR AL R B, RN AT AE Rty True, I HA A5 Byl
AR DG UGS o AR ) Web W BE 381, & & R Rt A8 5 1R DT

BTk, BATE 4k s AT vl i AR BUGEME S,
3.3 47 DOM LU BUE 1 #diE

DOM 2 JE M LM MR ER « RIRE E AT W RARLN, R EER T
DOM HJEMEERL . EATEFEF U bodys divs class Ml id XFERJCERFRRES . FATH
R PR IX S8 7T Z R PRI R B -

ERATREF Google ML DOM. N T &EFHLANE, EEZIMH oA, Jfe
i “RAICR”. X T Firefox 8¢ Chrome W Wi#s, XAMRIERAZEMFEIR . XWEGFTFFIF K
NDUETR, RVMREEHMEEE. 1R E, E£F FAhkomEsts, FadH
H— M BN e R . Wl 3-3 B
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Google [ a |
Explore flights Up to 1 stop -

Lowest fares for trips of 8-12 days

From

New York (all airports) . Hong Kong, Hong Kong Best price $656
To

HND, NRT, TPE, HKG, KIX R Y e ————er o e |11

Try: Europe, Mexico, Caribbean

Trip length
& 4 <
8-12 days
‘ Taipei, Taiwan
-, Tokyo, Japan Best price $678
& O | Elements | Network Sources Timeline Profiles Resources Audits Console

¥ <d1v class="FIWFbDB-v-m">
» <div class="FTWFGDB-v-e">..</div>
v <div elt="graph">
v <div class="FTWFGDB-w-g">
v <div class="FTWFGDB-w-p"'>
» <div class="FTWFGDB-w-c">..</div>
v <div class="FTWFGDB-w-0 FTWFGDB-w-b">
div class="FTWFGDB-w—x FTWFGDB-w-f" style-"left: @px; height: 72.3625px; ></div

<div class="FTWFGDB-w-x FTWFGDB-w-M" style="left: 6px; height: 72.3625px;"></div>
<div class="FTWFGDB-w-x FTWFGDB-w-M" style="left: 12px; height: 72.3625px;"></div>
<div class="FTWFGDB-w-x" style="left: 18px; height: 72.3625px div>

<div class="FTWFGDB-w-x" style="left: 24px; height: 72.3625px
<div class="FTWFGDB-w-x" style="left: 3@px; height: 72.3625px;
<div class="FTWFGDB-w-x" style="left: 36px; height: 72.3625px;"></div>
<div class="FTWFGDB-w-x" style="left: 42px; height: 72.3625px;"></div>
<div class="FTWFGDB-w-x FTWFGDB-w-M" style="left: 48px; height: 72.3625px;"></div>
<div class="FTWFGDB-w-x FTWFGDB-w-M" style="1left: 54px; height: 72.3625px;"></div>

html body #root div div div div div div div div div div div.FTWFGDB-w-0.FTWFGDB-w-b JGIVARN[Zeiol: B0 oy S es]: B0 3
K 3-3

REERIRE—FRETTRER, K div AR BCAEE N Edn. WsR Mbrais1e
s L, BB RR SR, (HIX— VI A JavaScript S,  FFAE DOM.
HL b, ME-ATHIRE RS B4, FATURSRAG AN AR ? e !

TSRS T HATEE ML ZORIER A%, R R = . RSTEE S,
RN T R e R . ARAT AME SR I T IAE B . IE div it 7 3Ok
KNS, B 3-4 PR i) e el

RIEVER R, BT — N RULE 7 RARKES . MEHEARRE, XAFIMA
THER AR R MR . BUOVA — MR SR R M U0, BRI RATRE X et 1T
SEAL. — ELIRATERE] 78, AT DU e 0 e BE R DL R R 8 MR R TR L AN A%
IR, T AR BSOS T — M R B R 2R
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Google [HE
Explore flights Up to 1 stop «
Lowest fares for trips of 8-12 days
From

_——

New York (all airports) Hong Kong, Hong Kong Best price $656

To

HND. NRT, TPE, HKG, KIX
Try: Europe, Mexico, Caribbean

Trip length
¢ 4
8-12 days
Taipei, Taiwan Best price $657
$657 oo LB ALL L s S e
- Tokyo, Japan Best price $678
R O | Elements | Network Sources Timeline Profiles Resources Audits Console

¥ <01V Class="FIWFGLE-v-m">
» <div class="FTWFGDB-v-e">..</div>
v <div elt="graph">
v <div class="FTWFGDB-w—-g''>
v <div class="FTWFGDB-w-p">
v <div class="FTWFGDB-w—c">
<div class="FTWFGDB-w-d">$961</div>
<div class="FTWFGDB-w-e" style="top: 3|
</div>
v <div class="FTWFGDB-w-0 FTWFGDB-w-b">

<div class="FTWFGDB-w-x FTWFGDB-w-f"
<div class="FTWFGDB-w-x FTWFGDB-w-M"
<div class="FTWFGDB-w-x FTWFGDB-w-M"

style="1left: @px; height:
style="1left: 6px; height:
style="left: 12px; heigh

<div class="FTWFGDB-w-x" style="left:
<div class="FTWFGDB-w-x" style="left:
<div class="FTWFGDB-w-x" style="left: 3@px; height: 72.3625px
<div class="FTWFGDB-w-x" style="left: 36px; height: 72.3625px

div div div div div div div.FTWFGDB-w-g div.FTWFGDB-w-p div.FTWFGDB-w-c

Kl 3-4

18px; height: 72.3625px
24px; height: 72.3625px

html div div div.FTWFGDB-w-e

body #root

EFRATILAE S 5 A
5 — 0 R TR PR HE4E BeautifulSoups

BeautifulSoup (driver.page_ source, "lxml")

S

RJEHATRT LRI S TR B A2

s.findall ('div',

best_price_tags 'FTWFGDB-w-e')

best_prices [1]
for tag in best price_tags:
best_prices.append(int(tag.text.replace('$',")))

BT S (S B ZEAN BT BB T e RS, AT DA EER A E .
best _price = best prices[0]
TR, BATHERE SRS ERTIE,

s.findall ('div’',

best_height_tags = 'FTWFGDB-w-£"')

best_heights []1

www . aibbt.com
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for t in best_height tags:
best_heights.append(float(t.attrs['style']\
.split('height: ') [1] .replace('px;','"')))

FIRE, BATHETEEE A

best_height = best_heights[0]

SRJE FATTRT ATH SRR v BEAR X LA 1A% o

pph = np.array(best price)/np.array (best height)

ETOR, BATRAZR BN BT HPER RS 2R I R

cities = s.findAll('div', 'FTWFGDB-w-0')

hlist=[]

for bar in cities[0]\

.findAll('div', 'FTWFGDB-w-x'):
hlist.append(float(bar['style']\

.split('height: ') [1]\

.replace('px;',''))*pph)

fares = pd.DataFrame (hlist, columns=['price'])

S5 T, BATIAER —DMEHEHE, BE TN AREERZEN. THREE.

fares.min ()
RS A B 3-5 AR H

AT BAREEMN NZ 5 DU B BI04, Tserscantt. BUEHE R SENYIK,
WK 3-6 fios.

it
656.000000

o

-y

656.000000

656.000000

656.000000

656.000000

656.000000

656.000000

656.000000

price 656
dtype: floaté6d

656.000000

ol | N[l O(N

656.000000

K 3-5 & 3-6
—YIEERAE . TATIAE T DAk Sl 57 3 AEA I T o
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66 %3 EHIEARE, KAEMEHE
S RSB S S

PR A KRR Fr . AR IA KB E R T IEH =, AL
BREAIT? BFE EEUFRMZLE S, 2S00 B2 T e, BRI S
HEHOI R 2152

— ANPGRS IR E AN B, R E TR R LR R A A%
PRAEAIE PRI . IXTREATARE, A2 L H AT SARI I D> — s B f o LB E R
BEAIZEAT, R BRI T &P E ORI I8, Wi EE? WRb Tk
R FECEM AT, SOZEATME? MVFIR AT LUK R M S AT TR L 2 1
Z /0o WERMAS RO A, B MR/ IR R FENE? AR VRUR AT LU LERE MRS
FEIMABFR L. AREREN MBEA L — R, Xt ? IEmRpT i, XHE
FAEE EEMA RN . STk, BATWTE SRR A7 il 2 e . A BT
HE, IRl EBME R BURNE? X B SR

AV 2 RRFEATH, BN TR E AR AR, JATR A Bk st %
AR SRS (DBSCAND, "Bl &l A M A HUiE R o X8 — R R A AU SNE,
1e) A5 P RN AR [ 1 7 R U0 A R . ] 3-7 J25K A scikit-learn SCARS R AT AL ]
& Bi7R T DBSCAN fEA R4 7 A7 via i A A 200k

MiniBatchKMeansAffinityPropagation  MeanShift  SpectralClustering
T i TN

92, fr?

PR Pt RS9 || MR
'Tﬁs bl '.Os ¢ '.ﬁs * “Tas) | ¢ “0s | *
A comparison of the clustering algorithms in HAS [ S K FL 30 Lo 3%
3-7
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PRl AES], BERAMYEKE . iERATIAETT IS — N HEER T/EER,

97 #f# DBSCAN Hik, BHARMNFEEWMANSHME, UMEREEREIEE.
F—NSHHN epsilon. WESEHfELER —REH A S L 2 IR . WH epsilon
WEMAIEE R, BB S E TR REAE . AR/ R X2

BEREET AN E (BFEYT R WRE/NEEGE 1, AT SRR A —A
BR. WREDREBRT 1, IBAE T RERLL AR TR AR5 XL kA
YR S —th 5t /&2 DBSCAN H1i N

DBSCAN HiE2 W F AT I . WA SE S REILE R — . AX— K,
R P 717 LIRS TSSO AHEE epsilon FEESHIVER]. WIS AE epsilon FEESHIVEREIA, f71E
ST EE T/ S s, BAXANEE N AR E T — N RE (37 FiEa
X35 EXFREANFOINNIZER LM A, BERIZERE . kb e, HEIBA AT H RS mT L
IR, e, B AR R T . A, NEEEMRERZ 4, BEYLEREH
SR ERFEFRERE, BERRAFEREIETLIE K.

BATCL Tl T EE M AR, BUAER N A BN Bl o AT TR et —
ATl B BRGNS

fig, ax = plt.subplots(figsize=(10,6))
plt.scatter (np.arange(len(fares['price'])) , fares['price'])

L IRARE g i P 3-8 Pl

1000

950

900

850

800 | eeee

750 +

700 | 0%%% o +%% s ¢ o

650 |

600
-10 0 10 20 30 40 50 60 70

K 3-8
BATT AR EN-FRTIILNEM, SREFGE2R BT . REZHANTREEXLEE 4
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N EEATRE . A G AR AR R IX LR
B, BATHIE A price HHEHE, ZR)57T LUK DBSCAN X AL ANH .

px = [x for x in fares['price']]
ff = pd.DataFrame (px, columns=['fare']).reset_index()

W, BATHENREIAIAE.

from sklearn.cluster import DBSCAN
from sklearn.preprocessing import StandardScaler

Bas NS DBSCAN SR N A T 5240 Fois et o — > T Ak B
X = StandardScaler() .fit_transform(£ff)
db = DBSCAN (eps=.5, min_samples=1) .fit (X)

labels = db.labels_

clusters = len(set(labels))

unique labels = set(labels)

colors = plt.cm.Spectral (np.linspace(0, 1, len(unique_labels)))
plt.subplots (figsize=(12,8))

for k, ¢ in zip(unique_labels, colors):
class_member mask = (labels == k)
xy = X[class_member_ mask]
plt.plot(xy[:, 0], xy[:, 1], 'o', markerfacecolor=c,
markeredgecolor='k', markersize=14)

plt.title("Total Clusters: {}".format(clusters), fontsize=14,
y=1.01)

IEBATEAT AR . ESE—1T, BA T StandardScaler () 732, XN GO
el WA SR T, SRR bR EZE ©o X ANE IR BT AR 7 TR R Y S
Z by FFNBENEI T X . PR R 1L 645 T DBSCANX R, X K E
T RIS NS Bl epsBiFepsilonfi B % E N 0.5, Hmin samplesik®
N 1. P47 label s EAEEN labe lsH A ith . B4 A (B Amin points
WHEN 1) #WRIEE— M REID. KEIREBEFRIC AN 0 Bln-1, Hrni2 BEKLSE.
T R AT ARG IRAT ZR IS ) LA S LM —FR4%%, T PLcoLorsTF LIRS AT BG4
BT A B E . R AT BUREAT TR E, AR AN RN B, RS
R B BO B B E AR

ERATTREF B 3-9 o= B8 0%

OBFHE: XFERHELI RN Z-Score.
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K 3-9

IEGPRAT I, Sk C@mie TN AFRBES, XIEZSBAMPTHER . FNINIE FR
ZEEA XSS HUE R A 20, e & B S T . A A BBERE R A4 H 2
G, AEFRATRE B LA G N B EN B35

i H TSN KRIVFFE A SEL EBATH SN AR A0

A, BT A BB #10 B, AT 656 FITHEECH 600 £IT, WK 3-10
i

IRV
4 L 4
3
2

ao o
ao
1
0
QD QOO D
-1
O

7320 1.5 1.0 0.5 00 05 10 15 20

&l 3-10
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REFEBRIEZIERERTALE, XNEERT HEMES., Rin, REXANEM
H5HARNMAS IS FF, H2EA E LSRRI,

LEFRATIHE N epsilon 40, XFERATH SR HHEA A RN AR IE S =M.

PATILAE LREFAR R O B Z2A, AN IK epsilon 3EH0E] 1.5, W1k 3-11 Fw.

REEH: 2
4 \ 4
3
2
an ao
ao
1
o (Y
)
Y @
o oo odNHeo o
[(eaceecaeo)ecedceaceccaccecces)
-1
o
_320 -15 -1.0 -05 00 05 10 15 20
A 3-11

RAT LA BIBAEA AR, 31T 600 SETCHIZEN CAPTRAE 7 FEHIE, e BT
RAMBEEN QLK T B ORRE RFEERREGE, FOVRALRZEN DR K
FHAE. ERATHMR T, HEZEHEE RS R R H 0 e B SR RER?

B 3-12 MK R 1k AN i P B R 4R
FER 3-12 1, R EMNER R 550 SeoT, FATHT UG BIE VR ERRM—HE 7).

K 3-13 R HLEE R 545 %00, 2EHIBRA ORI, ZEF——Ma KT,
AL BUELEBA M AR I24T A A4 L7 Rl

K 3-14 AR GUR AP EERE 5. AR 1R, KRBT 2. BfE
B ERRZEY . BNV Hb#45 BIEH N 970 SLonB 0N 600 Kot X2 KIE
T Pt o w4 v T 111 25 BRI AR — AT AR B ——H e AR
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71

HEH RN RIEEIN, B BT B R

\ BREEC2
O |
3
2
an o
ac
1
.. o0
(Y @
0 TL I K
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X IR TH#55 ERMT AN 1176 FET0Hek 700 3670, X FEANHIERE. 2 rse
FIVENHREEZ A, ERIET AR Rl 2R, BAURATREAER S RX AR

AN EAERHIA 2SR AR he e, DR 2O S R s B R
HE, BT IRATIEAE T HREHRKIZEN, RIS EA 1S T I SR s R . JATAT

DAL IR SRR IR R IR O A

pf = pd.concat([ff, pd.DataFrame (db.labels ,

columns=['cluster'])], axis=l)

pf
FRARIEA KK 3-17 B%H . Kolds|  a P2
. B 0 |0 678.000000 (0O
DT AR RS AL SR A AR IE SR | T Tovmoonoon To
EEJ'E'\ Egé&% ° 2 (2 678.000000 (O
rf=pf.groupby ('cluster') ['fare'].agg(['min', 'count']) 3 |3 732.648361 |0
rf 4 |4 678.000000 (O
FIRACED A R 3-18 s . 5 [5  [678.000000 [0
. e . o X i 6 [6 [732.648361 [0
BCRFRATET R RN T ERE. RAHHRE |5 Torsn000 To
R NEE ARG BEREATREESZ 10, 75 |[g s Treemer To
BT, BT ENEN . MR IEARRER  |lolo [ersoo0000 [0
BRI/ NI AL, HIX N ZE — AT I, N T EE & 3-17
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LIRS, AT P AR AT AR .
rf.describe([.10,.25,.5,.75,.9])

A A R 3-19 B
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678.000000
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XHEK PR RICH, HE R 2 HHAREEEIR A — mm. BERNRER D>
FATCEN iR AR o AEFRATT R i/ DR B E N 100 KT,

www .aibbt.com



3.4 {#H IFTTT XK A L4 75

BUERATT 1 B SRR F AL, N HEDRE A Qs 25 iR AL Al ok, 58 sk
I S R ME N AR o

3.4 S IFTTT %1% SCATIRMAR

NT AN IFIX AT RS, e AT B FAT 75 21T SE T b i X — 15
N T EHX s, FRATEAE N4 8 If This Then That -5 (IFTTT). X234 3%
M55, VAR — /AR B FISIE, FR R RS ERAE— . HERSF Instagram
ARBITE MR T B B iPhone? — ANMRRE I NRFIR AT Tweet I, AREFAEISE]— AT
M2 AR BRI R Y Facebook BT & A ] Twitter? IFTTT A BLSEIA A X —1), HEFZ.

WREIF IR IFTTT, BRI,

1. f£http://www.ifttt.com JEMIK .

2. {ff£ https://ifttt.com/maker £ Maker MiiE .

3. fE https://ifttt.com/sms VEM SMS Sl .

Maker S foVFAR AIE AU HTTP 19K 5 1 SMS S SLVFIRAIE A2 SMS 2.

B P H BRI ANIE < 5, 55300 ER My Recepes, A5 F il Create a
Recipe, 41 3-21 7w

My Recipes
DO Published Favorites

IF Recipes run automatically in the background.

.
.
.
crea 24,2015
ago
run 2,987 times

Read the day's NPR news headlines

K 3-21

SRS R IRk £ Maker $138, WIE 3-22 s
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Choose Trigger Channel

View all Channels

makeﬂ
Maker WeMo Maker

& 3-22

BTk, ¥ Receive a web request, W1& 3-23 Fiors.

M Choose a Trigger

Receive a web request

This Trigger fires every time the
Maker Channel receives a web
request to notify it of an event. See
"How to Trigger Events" on the Maker
Channel page
(https://ifttt.com/maker) for more
information.

& 3-23

WEBATGEIE— NN fare alert MFME, WE 3-24 Fis.

M Complete Trigger Fields

Receive a web request

M Event Name

fare_alert

The name of the event, like "button_pressed" or "front_door_opened"

Create Trigger

& 3-24
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Tk, FATKBCE that, 408 3-25 fs

if M thenthat

Maker Event "fare_alert"

K 3-25

R sMs kBT . R)F1%EFE Send me an SMS, 1 3-26 Fions

Choose Action Channel

View all Channels

sms
Android SMS IF Notifications SMS

& 3-26

ZJ5, BATEIAS fare_alerti) 7B, B B E b M1ERES @, Wk 3-27 s

@ Complete Action Fields
Send me an SMS

@ Message

The event named "fare_alert" occurred on the Maker
Channel

Create Action

& 3-27

OBHFE: IRESEFERE 52 RE T, AT sS4,
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—BSERG ARt T BUME R T AIHLER O RS B 2 SUIH R, A 3-28 .

Send me an SMS

This Action will send an SMS to your mobile phone

(oo} Message

A "mistake" fare has occurred!
City: {{Value1}}
Fare: {{Value2}}

K& 3-28

T IR BB A R, 15 Vi ) http:/www.ifttt.com/maker, H.i7 How to Trigger
Events. SRJGHHE fare alert FIFHAE, FRGMNAIN AT AIZMIAAE valuel Ml value2 HIHEH,
i 3-29 AR,

Y

Your key is: MY_SECRET_KEY

To trigger an Event
Make a POST or GET web request to:

https://maker.ifttt.com/trigger/ fare_alert /with/key/MY_SECRET_KEY
With an optional JSON body of:

{ "valuel" : " NRT ", "value2" : " 40@ ", "value3" : " "}

The data is completely optional, and you can also pass valuel, value2, and value3 as query parameters or form variables. This content will be
passed on to the Action in your Recipe.

K 3-29
5JE, T Test It, VRO FERRLLEDEP MU R — 2K K015 -
BAE, FrAMBRECEmes, SREE eI TSR B AS, 1EHHHAT 24 X7 /)

B B 220 4% o
3.5 BEHE—E
Z R, FRATEBLE Jupyter iCFA R TAE, (HIEFEHLZNHERT T, TATSUI#E]C
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Ao TAE. iCHEAXN TIRREE AT RIRE K, AT s Gk i ]
—AME ). py SCAF. BTRALEIRATIT AR .

FATENEIITINTTIR . ARAR M AR 2 REX L, 7T RERR Zl i pip 223 EA 1.

import sys
import pandas as pd
import numpy as np

import requests

from selenium import webdriver

from selenium.webdriver.common.desired capabilities import
DesiredCapabilities

from selenium.webdriver.common.by import By

from selenium.webdriver.support.ui import WebDriverWait

from selenium.webdriver.support import expected conditions as EC

from bs4 import BeautifulSoup

from sklearn.cluster import DBSCAN
from sklearn.preprocessing import StandardScaler

import schedule
import time

TR, BATKEE — DR BORBIEHE I F /T R R, HIA1E3RIE
MU, AP DULRKSER . XEPUVTUIA AJAX 50K, JATHZE N —4
SEAFISIR], DA RZES: T — B 2Z 0 s I Bl e goR ml. R T AOM B, UL
PIRRIE, A TZ B ik — A SR R IR

def check_flights():

url = "https://www.google.com/flights/explore/#explore; f=JFK,
EWR,LGA; t=HND,NRT, TPE, HKG,KIX;s=1;1i=8;1x=12;d=2016-04-01"

driver = webdriver.PhantomJsS ()

dcap = dict(DesiredCapabilities.PHANTOMJS)

dcap["phantom]js.page.settings.userAgent"] = \
("Mozilla/5.0 (Macintosh; Intel Mac OS X 10_10_5)

AppleWebKit/537.36 (KHTML, like Gecko) Chrome/46.0.2490.80 Safari/537.36")

driver = webdriver.PhantomJS (desired capabilities=dcap,
service_args=['--ignore-

www .aibbt.com
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ssl-errors= true'])
driver.get (url)

wait = WebDriverWait (driver, 20)
wait.until (EC.visibility of element located((By.CSS_SELECTOR,
"span.FTWFGDB-v-c")))

s = BeautifulSoup (driver.page_source, "lxml")
best_price_tags = s.findAll('div', 'FTWFGDB-w-e')

# RERHNZRBETEEE—WREIM TRl & X ZEEH X

if len(best_price_tags) < 4:
print('Failed to Load Page Data')
requests.post('https://maker.ifttt.com/trigger/fare_alert/with/key/MY SECRE
T KEY',data={"valuel": "script", "value2": "failed",
"value3": ""})

sys.exit (0)

else:
print ('Successfully Loaded Page Data')

best_prices = []
for tag in best price_tags:
best_prices.append(int(tag.text.replace('$', '')))

best _price = best_prices[0]

best _height tags = s.findAll('div', 'FTWFGDB-w-f')
best_heights = []

for t in best_height_tags:

best_heights.append (float(t.attrs['style']
.split('height:') [1] .replace('px;', '')))

best_height = best_heights[0]

# B TERE XM

pph = np.array(best price)/np.array(best _height)
cities = s.findAll('div', 'FTWFGDB-w-0')
hlist = []

for bar in cities[0].findAll('div', 'FTWFGDB-w-x'):
hlist.append(float(bar['style'].split('height: ') [1]
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.replace('px;', '')) * pph)

fares = pd.DataFrame (hlist, columns=['price'])
px = [x for x in fares['price']]
ff = pd.DataFrame (px, columns=['fare']) .reset_index()

# FFmRE
X = StandardScaler() .fit_ transform(ff)
db = DBSCAN(eps=1.5, min_samples=1) .fit (X)

labels = db.labels_
clusters = len(set(labels))

pf = pd.concat([ff, pd.DataFrame(db.labels_, columns= ['cluster'])],
axis=1)

rf = pf.groupby('cluster') ['fare']\
.agg(['min', 'count']).sort values('min', scending=True)

IAERATIAT AR R B fib e . A, mhREHNCCAR IS K

HEEFABIH
#ATMEST 1 MR
$RANRNMNELTEFETRRIEN
#REM KR NBIUNT LB ENBTZ 10
# BADBELRIEBINIERED 100 ETRUAL
if clusters > 1\
and ff['fare'].min() == rf.iloc[0]['min']\
and rf.iloc[0]['count'] < rf['count'].quantile(.10)\
and rf.iloc[0]['fare'] + 100 < rf.iloc[l]['fare']:
city = s.find('span', 'FTWFGDB-v-c').text
fare = s.find('div', 'FTWFGDB-w-e').text
requests.post('https://maker.ifttt.com/trigger/fare alert/with/key/MY SECRE
T KEY', data={"valuel": city, "value2": fare, "value3": ""})
else:
print('no alert triggered')

%, AT EE —NMAES. B8 60 28hE T — X B,
#$IXEIRERE, § 60 2HIBITRIENANKEE
schedule.every (60) .minutes.do (check_flights)

while 1:
schedule.run_pending()
time.sleep (1)
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RFEMNAZATE L T o BRATIHE T LG HARIFN fare_alerter.py, JFEMAATH
BATE . ERFFEHET IR 60 B E KRN, QIR B THHRIOPLEE, BATHE—
ANENIE Y !

WEE, BRWERBYREREI. AHTAE—AE
B EI, IR R B BT RRRAGX 27
0 H9ATEPIES) . A R ITHRILE Fie R LS5 8, A
J https://docs.python.org/3.4/howto/
logging.html#logging-basic-tutorial,

3.6 INGG

ARETTE TIRZ WA A2 7 il /E Web 3R B 50T HLEEEdE , aifr i H DOM
RAEFAMEN HTML Jo3R, W 8dE RE VA 2 A, =@ IFTTT 1) Web
R, MARED K% SOARIREE . BARATER BiHe R L ZEM I N 2, B BT i T
JUF- AT PAEE B AT VR AR ST B E A

U ARAR SR SE S HLERAE X AR, Ay 2B REN IR VF 2 PURIRAT !
T BRI AT (8 7 SEZRE B TN 1PO (T .
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& A iZ4g E AT IPO hiA

7 20 tHh4d 90 AR, IR TXH PO (CEIRAHFER) MEWMAEE . T —
BHARAFME, H—RIEIRZENTBYIKATNE IR Z /5. R IREEHAR S T —4
Bo, kRIS — BRI I X BAIHAERAE, 2B— REIMEER LKA .

eVA Linux 5 697%, 12/09/1999,

eGlobe.com L5 606%, 11/13/1998.

eFoundry Networks |5 525%, 9/28/1999,

IR EIMBAERN H 7 OB IABZE L, (2 PO 3SR v REFEZE — R4 THEEAUN Al .
TR E£LE, BRI GEKIER 100%05))14 .

eSeres Therapeutics ik 185%, 06/26/2015.

eAudro Biotech ik 147%, 4/15/2015.

eShake Shack ik 118%, 1/30/2015.

IEWRPTE 2, X AR MERIRIER T . fEARES, BATRAF4IE IPO T
Y. BATEER W IHL R S RFBIE CRsE, TRLS IPO (EASFAIE 7T, TmikLL 2 m]
LR ] o

AR AEA B i1 DU
oIPO 37,

o BRI P AR RS

off HRZ A [B1 F (1) — e 02K
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BT
S AT

4.1 IPO Hig

FERAVFHIE R AT, et — M4 2 PO (BE RATFERD, LUK TEAT,
WIS R AT VR HATEAT 4 o 25, AR — L m] UL A SR o

4.1.1 fF25& 1PO

BHIRAHZEZRE—FFINAF AN T AR RS, AFRITNAFSZER S, ik
PRI SRR, PR TOZ A FE NS .

BIR BRSSO, HAEMB K EITEREF, —HKAFSH)H— Kl 2 F R H
RATHIRGHARAT o IX RS AESERAT 7 A B ARUE,  ERAT M R TR I SE BT A A TPO 1 k%
PRI 458, AT AT HE SR SRy . TERATAFIRIFEEIT, ]
LT E ERTE, WEIHIE R, X AT AT Iy, oAt 14 B AR PO 24
RIS EE I fE— AN AELIR S [, BN RATIIM S B3] IPO B KA & HiE . G,
R PR AR 2 AT AT R IA W SRR, W RAT BN H

IIRA A ERE, RGO TET: FFREN PO —EMk RS L. G
ZHWWRE N A4S RAIXMIEN, LU 2ARAL 7S B S BEE I TR ARk, ANt Ay L
BN, IR DA RIAEE B L EER T 7,

6 1PO 1, “BAZESIT IR RSS2 AT R — U 2 IR B2

TERAVR LG Z AT, ESAZR IR RAT M AT BN Z R X A . B ARAESR S L S AR AT
BT AL NHIZE 5y, ARATI RS 1PO, (BAEN— A EI AR, RIEAR EASA LT
#HIN GEEER) KIWXIPO. FANTEBAEXAMR R NIRRT,

4.1.2 I IPO il #

BAEREF PO TR . FATHEM 1POScoop. com hlUE#E. X2 — TR
# ok ®w o & Ot W %KL ow Kk F . F U W
https://www.iposcoop.com/scoop-track-record-from-2000-to-present
/B TR A, PR DR TR . AT IINEE] pandas, FHEH] Jupyter ic
FARBAT LA AL .
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B, MTEANENHHENSAMN . Ra, BATAR T XA B .

importnumpy as np

import pandas as pd

importmatplotlib.pyplot as plt

from patsy import dmatrix

fromsklearn.ensemble import RandomForestClassifier
fromsklearn import linear model

$matplotlib inline

ipos = pd.read csv(r'/Users/alexcombs/Downloads/ipo_data.csv',
encoding="'latin-1")

ipos

R AR 4-1 Hf

. A | o
X . . - | AT Bit FRAT|
F8) AT # Nz} VR /06 1R A R | TS | yeman | asteiep | OO kel e | s
PEROASAL | s g
2002- .
0 01-28 Synaptics SYNA |Bear Stearns $11.00 [$13.11  |$13.11 [19.18% $2.11 $2.11 (2 NaN
1 2992 2 moGenetics  |zgen |Fenman Brothers/Merill - o1p 06 [s12.01 |$12.05 |0.42%  [s0.01  [$0.05 |1 NaN
02-01 Lynch
2002- | Carolina Group Salomon Smith
2 28.00 0.05 29.10 .93 2. 1.10 NaN
02-01 | (Loews Corp.) ce Barney/Morgan Stanley $ $3 $ 8.93% $2.05 $ 8 @

2002- | Sunoco Logistics

SXL Lehman Brothers $20.25 [$21.25 |$22.10 (9.14% $1.00 $1.85 (3 NaN
02-05 | Partners

4 |2002-|ManTech MANT | Jefferies $16.00($17.10 [$18.21 |13.81% [$1.10 |$2.21 |3 NaN

02-07 | International

K 4-1

XEBATTLLES], XT84 1PO #E —LADRER: RATHML KAT&. KATh
By TFRL S DL RN RE AR A LEFRAT et AR A SRR R R I B

FATE e AT —LE TR, DUEFM AT A 5], X B 3o E o
LA

ipos = ipos.applymap(lambda x: x if not '$' in str(x) else

x.replace('$','"'))

ipos = ipos.applymap(lambda x: x if not '%' in str(x) else

x.replace('%s','"))
ipos

IRACRE AR B 4-2 BT
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] WS4
" . A wn |wnem [EOR g y
1 BATH (2] TR/ TR AT BT | TR | et [aseeem | ZOTOA i d | P L2y
WAL | sy
0 i?ogzé Synaptics SYNA |Bear Stearns 11.00 |13.11 13.11 19.18 2.1 2.1 2 NaN
1 [2992 |5 moGenetics zen | -enman Brothers/Merill |5 50 1201|1205 |0.42 0.01 005 |1 NaN
02-01 Lynch
a  |2002- |Carolina Group cG Salomon Smith 28.00 [30.05 [20.10 [3.93 2.05 110 |3 NaN
02-01 |(Loews Corp.) Barney/Morgan Stanley
3 |?002- |Sunocologisties | gy || chan Brothers 2025 (2125 [22.10 [9.14 100 |18 |3 NaN

02-05 |Partners

4 |2002- (ManTech MANT | Jefferies 16.00 [17.10  |18.21 [13.81 110 221 |3 NaN
02-07 |International

Kl 4-2
FEToR, AT IERTE IR R AT eI R, (HRX T RUEHAT 2R
GHHAIRIET S, RATFELERA . T X AT ARG R A G 21 i 28
ipos.info()

R RRIE 4-3

<class 'pandas.core.frame.DataFrame'>
Int64Index: 2335 entries, 0 to 2334

Data columns (total 12 columns):

Date 2335 non-null object
Issuer 2335 non-null object
Symbol 2335 non-null object
Lead/Joint-Lead Mangager 2335 non-null object
offer Price 2335 non-null object
Opening Price 2335 non-null object
lst Day Close 2335 non-null object
1st Day % Px Chng 2335 non-null object
$ Chg Opening 2335 non-null object
$ Chg Close 2335 non-null object
Star Ratings 2335 non-null object
Performed 259 non-null object
dtypes: object(1l2)

memory usage: 237.1+ KB

K 4-3
FERAIEIR A — L N/c 1E, EAaFEMHE. el DIEuEdRRA T .

ipos.replace('N/C',0, inplace=True)

ipos['Date'] = pd.to_datetime (ipos['Date’'])

ipos['Offer Price'] = ipos['Offer Price'].astype('float')

ipos['Opening Price'] = ipos|['Opening Price'].astype('float')

ipos['lst Day Close'] = ipos['lst Day Close'].astype('float')

ipos['lst Day % Px Chng '] = ipos['lst Day % Px Chng '].astype('float')
ipos['$ Chg Close'] = ipos['$ Chg Close'].astype('float')

ipos['$ Chg Opening'] = ipos['$ Chg Opening'].astype('float')
ipos['Star Ratings'] = ipos['Star Ratings'].astype('int')
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THER, Xam AR, W 44 s,

pandas/tslib.pyx in pandas.tslib.array_to_datetime (pandas/tslib.c:37155)()

pandas/tslib.pyx in pandas.tslib.array_to_datetime (pandas/tslib.c:35996)()
pandas/tslib.pyx in pandas.tslib.array_ to_datetime (pandas/tslib.c:35724)()
pandas/tslib.pyx in pandas.tslib.array_to_datetime (pandas/tslib.c:35602)()
pandas/tslib.pyx in pandas.tslib.convert_to_tsobject (pandas/tslib.c:23563)()
pandas/tslib.pyx in pandas.tslib._check_dts_bounds (pandas/tslib.c:26809)()

OutOfBoundsDatetime: Out of bounds nanosecond timestamp: 120-11-01 00:00:00

K 4-4
XEWRERNH Y PE — MR IER . 3T EIR R HERR IR S B R B 8,
RIEIBEE.
ipos[ipos['Date']=='11/120"]
RIVXAN G, AT 4-5 i

bR | min | o | 10| s ORGP v | w
VXee & i) 2 N R LAy JF8 . AV He fi AR | RATH| PP JRAE
Bl Mt e ' ' Mo | RRIH | iy

1660 [11/120 [ANOMUSA 1 pyy  |Goldman, Sachs/Credit |5 |7 184 |15 1 24 |1 NaN
Partners, LP Suisse/ Citigroup

K 4-5

IERAI H N %2 11/20/2012, PR FRATTAHE X He 16 B TR 1AM O 28 i AT /i 1 A0 s
KARUEIT . 2 )5, —PI#a] DUBFEAT o
ipos.loc[1660, 'Date'] = '2012-11-20'

ipos['Date'] = pd.to_datetime (ipos['Date'])

ipos['Offer Price'] = ipos['Offer Price'].astype('float')
ipos['Opening Price'] = ipos|['Opening Price'].astype('float')
ipos['lst Day Close'] = ipos['lst Day Close'].astype('float')
ipos['lst Day % Px Chng '] = ipos['lst Day % Px Chng']
.astype('float')

ipos['$ Chg Close'] = ipos['$ Chg Close'].astype('float')
ipos['$ Chg Opening'] = ipos['$ Chg Opening'].astype('float')
ipos['Star Ratings'] = ipos['Star Ratings'].astype('int')

ipos.info ()

ERAHERRIE 4-6
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<class 'pandas.core.frame.DataFrame'>

Int64Index: 2335 entries, 0 to 2334

Data columns (total 12 columns):

Date 2335 non-null datetime64[ns]
Issuer 2335 non-null object

Symbol 2335 non-null object
Lead/Joint-Lead Mangager 2335 non-null object

Offer Price 2335 non-null floaté4d
Opening Price 2335 non-null float64d

1st Day Close 2335 non-null floaté64

lst Day % Px Chng 2335 non-null floaté64

$ Chg Opening 2335 non-null floaté64

$ Chg Close 2335 non-null floaté64

Star Ratings 2335 non-null inté4
Performed 259 non-null object

dtypes: datetime64[ns](1l), float64(6), int64(1l), object(4)
memory usage: 237.1+ KB

Kl 4-6
WAE, LTI BRATARR T« X B — R A o e F G .

ipos.groupby (ipos['Date'] .dt.year) ['lst Day % Px Chng ']\
.mean () .plot (kind='bar', figsize=(15,10), color='k', title='lst Day Mean
IPO Percentage Change')

FIRACHS A B 4-7 F) B
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ipos.groupby (ipos['Date'].dt.year) ['lst Day % Px Chng ']\

.median() .plot (kind="'bar',

Median IPO Percentage Change')

R RRIE 4-8

figsize=(15,10), color='k',

title='1lst Day

) & HIPOAS L 5 43 bt 8
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TP IE A A BT, FRATAT DS A B, — SRR R I A T R A
i E R LEERATRAF AR EE— T,
ipos['lst Day % Px Chng '] .describe()

R RRIE 4-9

count
mean
std
min
25%
50%
75%
max
Name :

2335.000000
11.152599
22.924024

-35.220000
0.000000
3.750000

16.715000
353.850000

lst Day % Px Chng , dtype:

float64

K 4-9
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PAETRATERT LK H 21 i P
ipos['lst Day % Px Chng '].hist(figsize=(15,7), bins=100, color='grey')

RS A U 4-10 FO%RH
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M 4-10, FATATAE BIR 2 Hnl Rk L P L, (HAMKE —BMHmEAM, ABHE
AL B A 29T YRIT

TMNCEBLE R A AR, B2 NAAT B2 RS i 228, EIE IR AT
WG R, AN LURAT BN BESR ML, BUAELERATRE B I B
WU s 2. A B TIRATBARX A W FrA s R 2s TR ERIRATMN, &
FEYAEEE — R AR A N2 b N FF3RAR & i) a4 2

N RIERAN R, FATE S G I ASET IS

ipos['$ Chg Open to Close'] = ipos['$ Chg Close'] - ipos['$ Chg Opening']

"1 =

ipos['% Chg Open to Close (ipos['$ Chg Open to Close']/ipos]['Opening
Price']) * 100

A A S 4-11 Y

OBFE: ZHRBRIERE B KT -
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vt | e | R | i
e g . 1R i el R BAR il el | BT
SR I 5 L [ W S5 BT AR ey ol Y ) S IR O [T e 1
U g | Henaste | VAT IHILE) Syt
AL 124t
0 (2)$?228- Synaptics SYNA |Bear Stearns 11.00 (13.11 13.11 |19.18 |2.11 211 |2 NaN 0.00 |0.000000
2002- Lehman
1 02-01 ZymoGenetics [(ZGEN | Brothers/Merrill |12.00 (12.01 12.05 |0.42 |0.01 0.05 (1 NaN 0.04 |0.333056
Lynch

) Salomon Smith
2002- | Carolina Group
2 CG Barney/Morgan |28.00 |30.05 29.10 |3.93 |2.05 110 |3 NaN -0.95 (-3.161398
02-01 | (Loews Corp.) Stanle
Y

Sunoco

K 4-11
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ipos['% Chg Open to Close'].describe()

A A S 4-12 R

count 2335.000000
mean 0.816079
std 9.401379
min -98.522167
25% -2.817541
50% 0.000000
75% 3.691830
max 113.333333
Name: % Chg Open to Close, dtype: floaté64

K 4-12

HIZ), XA R AMREE 1o BARE IRATT SRR I REAETT LG T ik, (H2
ERME LB ] 99%, AP R—AKRINEN] . 2l —FiHd, ATKBUFGRNRINRZRK
17 S LRI HIEHE o A BRI B B, AR R I, B DAFRAT TR
S IR TR I B AR i .

ipos.loc[440, '$ Chg Opening'] = .09

ipos.loc[1264, '$ Chg Opening'] .01
ipos.loc[1264, 'Opening Price'] = 11.26

ipos['$ Chg Open to Close'] = ipos['$ Chg Close'] - ipos['$ Chg Opening']
ipos['% Chg Open to Close'] = (ipos['$ Chg Open to Close']/ipos['Opening
Price']) * 100

ipos['% Chg Open to Close'].describe()

FIRACHS A B 4-13 %
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count 2335.000000
mean 0.880407
std 9.114790
min -40.383333
25% -2.800000
50% 0.000000
75% 3.691830
max 113.333333
Name: % Chg Open to Close, dtype: float64d

K 4-13

KRR TR 40%, BRRTIALE NS e, Adr4imis e 5, KIE 2 Zillow
1) IPO. Zillow FFELIPAS R K, (EEWERTIRTRELELRS] 7o o X & UF3RATT, R
g |V SR Al Bt S

IAEMG AR BT, A ERATTTERR 7 RE 5 B 1R

ipos['% Chg Open to Close'].hist(figsize=(15,7), bins=100, color='grey')

FIRACHS A B 4-14 FH
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B, FATATCLE B BN AR AR, AUAAT O B A AR £ ) 20 Af A
b, BREVIERKZER. FHOEMDAERASER NG, mWHEMERSAEMRREE L
FH—MERRIBE, TR S BT B EL IR AT 73K v R, Ak

OBFE: ZPrUMEF DI AR, REDVEER &% WK RS2 .
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RBEEZH I AHE T, BREEEERR, TldbE —244H,
4.1.3 B TPO 3mg

DAETRAT A 7 —8@nt, I1X BORIRG JLIUSRNS o an S FRATT DAL 254 W) SE AR
IPO %25, SRJGAEURCEEIT S, IR A & Wfe ? FATE —F 2015 Fi25 1%k .

ipos[ipos['Date']>='2015-01-01']['$ Chg Open to Close'].describe()

IRARE AR R 4-15 FO%TH

count 147.000000
mean 0.659105
std 11.334366
min -28.729963
25% -3.735019
50% 0.000000
75% 3.706447
max 63.903061
Name: % Chg Open toc Close, dtype: floaté64d

K 4-15

ipos[ipos['Date']>='2015-01-01"']['$ Chg Open to Close'].sum()

R AR A R 4-16 % 33.739999999999995
ERATR 0 — R G M5 HI5E 5 K 4-16

ipos[ (ipos['Date']>='2015-01-01"') &(ipos['$ Chg Open to Close']>0)]['$ Chg
Open to Close'].describe ()

FIRARESAE R 4-17 fofa e v

count 73.000000
mean 1.574795
std 3.020735
min 0.010000
25% 0.200000
50% 0.670000
75% 1.340000
max 20.040000
Name: $ Chg Open to Close, dtype: flcaté64

K 4-17

ipos[ (ipos['Date']>='2015-01-01"') &(ipos['$ Chg Open to Close']<0)]['$ Chg
Open to Close'] .describe ()

OBFFE: ZEPH) max FIE 4-15 B max Bi%—2, MiZ2ER.
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RS AE A 4-18 foddiE Vo

count 65.000000
mean -1.249538
std 1.381957
min -6.160000
25% -1.580000
50% -0.820000
75% -0.220000
max -0.010000
Name: $ Chg Open to Close, dtype: floatbd

K 4-18

FrEL, FATATLAER], @il 2015 fE B 1PO, AT TR E 147 K 1PO,
KRA—PAERA R, 15— BRI T8, Bk LR RaRER, KA&EF PO 1)
W i AR A TR R R MR, XERBEA A S EHEM SRR, EILSL A X et
HRATRAR . AT, X BN RKFKEENEE, FAPEHREET 1%.

R EBRIA T BAFRE, REXEAREEGN
#eFaiT $ S IRPATIAEZ IR 49 £ 7

EBRATE T A2 5 AT UAE FILES 27 1R Bl s X MR A B 7 % — B B HRE AU
P HER 4-14 HIRKAKIIA R, ProddiT R E T ik,

4.2 ¥HEIIZ

FERZ GGG, AT AR RIL? SO BT R, B A r i B E
HATRE e . WVFSC S H I Z LB R B2, AR i 2% 8 AN 1 LS PR 2
ORI TR, 10 ELRFAE A A L AR T A R g e — A B RIS 15
HEE, BABMRANZANE.

IEFADTRR AR, AN — LA AT T RE 272 IPO RILHIRHIE -

S MIRIUPRAE 500 a8 BHR T 46 . X AT e & 56 [ i b i i AR . RATTATEAA
Yahoo! Finance T % , 3 Ik =
https://finance.yahoo.com/q/hp?s=%5EGSPC&a=00&b=1&c=2000&d=11&e=1

76f=20158g=d. )5, FATHTLAE A pandas T ANEHE

OFFE: ZEHH min AE 4-15 1 min Bi%—, TREREIR.
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sp = pd.read csv(r'/Users/alexcombs/Downloads/spy.csv')
sp.sort_values('Date', inplace=True)

sp.reset_index (drop=True, inplace=True)

sp

RS A ] 4-19 FIfH

H# PiE

i

4l

Wtk

AR | R

0 2000-01-03 | 1469.250000

1478.000000

1438.359985

1455.219971

931800000 |1455.219971

-

2000-01-04 [ 1455.219971

1455.219971

1397.430054

1399.420044

1009000000 | 1399.420044

2000-01-05 | 1399.420044

1413.270020

1377.680054

1402.109985

1085500000 | 1402.109985

2000-01-06 | 1402.109985

1411.900024

1392.099976

1403.449951

1092300000 | 1403.449951

2000-01-07 | 1403.449951

1441.469971

1400.729980

1441.469971

1225200000 | 1441.469971

2000-01-10 [ 1441.469971

1464.359985

1441.469971

1457.599976

1064800000 | 1457.599976

2000-01-11 | 1457.599976

1458.660034

1434.420044

1438.560059

1014000000 | 1438.560059

2000-01-12 | 1438.560059

1442.599976

1427.079956

1432.250000

974600000 |1432.250000

2000-01-13 | 1432.250000

1454.199951

1432.250000

1449.680054

1030400000 | 1449.680054

Ol lo|IN|lO|a | AN

2000-01-14 | 1449.680054

1473.000000

1449.680054

1465.150024

1085900000 | 1465.150024

K 4-19

OB T AEE 25— BRI AEZ 4 ERm B, RIS PR i 213X B
] DataFrame Fo FATRIHEARLE 500 I H UGN T H-AERATIE A AR E 22 L.

def get week_chg(ipo_dt):
try:

day_ago_idx = sp[sp['Date']==str(ipo_dt.date())].index[0] - 1
week _ago_idx = sp[sp['Date']==str(ipo_dt.date())].index[0] - 8
chg = (sp.iloc[day_ago_idx]['Close'] - \
sp.iloc[week_ago_idx]['Close'])/(sp.iloc[week _ago_idx]['Close'])

return chg * 100
except:

print('error', ipo_dt.date())

ipos|['SP Week Change'] = ipos['Date'].map(get_ week_chg)

RS A i 4-20 FORH -

EATIRIDIG , RGHLRBATE LA B I R B U7 2
WY, 1IXZRH IPO W) H BAR] REAA(E —Se4iR . /M Arax st H #iAH error 2015-02-21
K1 PO RILEANY R KRR . X 22| P4y — | error 2015-02-21

A7 ANACRS o

ipos[ipos['Date']=='2009-08-01"]

IRARE AR R 4-21 fO%TH
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% 4 EFFEHEIHI PO W5
- WAk WL st n| e
o | | RS b | | R RN TP 3 b R
FUM | A | AR | /et |20 TEAET || e e {E}”ﬂﬂ irRke| PP R (b sty pf
1 254, mAsAl | Hedil
1175 | 2% [Emdeon |EM Morgan 15 [17.5 1652 (1013 |25 152 |3 NaN 098 |56 |NaN
08-01 Stanley

K 4-21

EM [f52Fx TIPO HIAR 2000 £ 8 H 12 H, FrblBHAIE, A, fd—F/A,

FATH A B T bR R B 1 AAT BT B 1E

ipos.loc[1175, 'Date'] = pd.to_datetime('2009-08-12"')
ipos.loc[1660, 'Date'] = pd.to_datetime('2012-11-20"')
ipos.loc[2251, 'Date'] = pd.to_datetime('2015-05-21")
ipos.loc[2252, 'Date'] = pd.to_datetime('2015-05-21")

BT ZR A, BB IEMM I ET A RAT S — AR .
ipos['SP Week Change'] = ipos['Date'].map(get_week_chg)

WAE, 1EFRATAI— B0 FIdes, BIARHEE /R 500 F8207E IPO AT — RIKELRT 2 IPO &

H PRI XA A, AR o) L

def get cto_chg(ipo_dt):

try:

today_open_idx splsp['Date']==str(ipo_dt.date())].index[0]

yday close_idx = sp[sp['Date']==str(ipo_dt.date())].index[0] - 1
chg = (sp.iloc[today open_ idx]['Open'] - \

sp.iloc[yday close_idx]['Close'])/(sp.iloc[yday close_idx]['Close'])
return chg * 100

except:

print('error', ipo_dt)

ipos['SP Close to Open Chg Pct'] = ipos['Date'].map(get_cto_chg)

IRARE AR R ] 4-22 %

¥H WAL WAy Ao e B A RA 7

) RH . % H S 2 1 Fgpge| ARV e | PR e e

8 pepoma [R50 PR |yl SO B e e | R [l RO g | MBIE | e

s [ st B Ak BT

SYNA |BearStearns  |11.00(13.11  |13.11 |19.18 |2.11 211 |2 NaN 0.00 [0.000000 |-1.126333 |-1.126333 | 0.000000
Lehman

ZGEN |Brothers/Merrill [12.00 [12.01  [12.05 [0.42 |0.01 0.05 |1 NaN 0.04 [0.333056 [0.972911 |0.972911 |0.000000
Lynch

Salomon Smith

cG Barney/Morgan |28.00 [30.05 |29.10 |[3.93 |[2.05 110 |3 NaN -0.95 |-3.161398 |0.972911 [0.972911 |0.000000
Stanley
Lehman

P 4-22
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BUE, ARBRADREBHEMER R . XHE L THEE. BITEHIT —RIIP K.

B, NEARWEEININ A BR, xEdRT R . e, RAOPRASI—A1, K
NS5 A B

B, BATE AT R R AR AOMIER T AR R

ipos['Lead Mgr'] = ipos|['Lead/Joint-Lead Mangager'] .map (lambda x:
x.split('/') [0])
ipos['Lead Mgr'] = ipos['Lead Mgr'].map(lambda x: x.strip())

PR, ITENARIR AR, XFERTLUE B8 T RVEHAT AR, HEEtH T 2/

THH AR,

for n in pd.DataFrame (ipos|['Lead Mgr'] .unique(),
columns=['Name']) .sort('Name') [ 'Name']:
print(n)

ORARE AR Rl ] 4-23 %

K.G. Edwards

A.G. Edwrads & Sons

AG Edwards

AG Edwards & Sons

AG Edwrads

bdams Harkness

advest

Aegis Capital

Aegis Capital Corp

Aegis Capital Corp.
Anderson & Strudrick
Axiom Capital Management
BB&T Capital Markets

BMO Capital Markets

Baird

Baird, BMO Capital Markets, Janney Montgomery Scott
Banc of America

Banc of America Securities
Barclay Capital

Barclays

K 4-23

AR IERT LM EIX — fe M50, AR A IR E R S A,

FEAREBA DRI AR, RO ARG N I AARS . 5 — M5 B2 T KRS
FAFHER S ULEC, JF H AR E SR I, SRR B Y 55— AL i

ipos.loc[ipos['Lead Mgr'].str.contains ('Hambrecht'), 'Lead Mgr'] = 'WR
Hambrecht+Co.'

ipos.loc[ipos|['Lead Mgr'].str.contains('Edwards'), 'Lead Mgr'] = 'AG

Edwards'

ipos.loc[ipos|['Lead Mgr'].str.contains('Edwrads'), 'Lead Mgr'] = 'AG

www .aibbt.com
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Edwards'
ipos.loc[ipos['Lead Mgr'].str.contains ('Barclay'), 'LeadMgr'] = 'Barclays'’
ipos.loc[ipos['Lead Mgr'].str.contains('Aegis'), 'Lead Mgr'] = 'Aegis
Capital'’

ipos.loc[ipos['Lead Mgr'].str.contains ('Deutsche'), 'Lead Mgr'] = 'Deutsche
Bank'

ipos.loc[ipos['Lead Mgr'].str.contains('Suisse'), 'Lead Mgr'] = 'CSFB'
ipos.loc[ipos['Lead Mgr'].str.contains('CS.?F'), 'Lead Mgr'] = 'CSFB'
ipos.loc[ipos['Lead Mgr'].str.contains('~Early'), 'Lead Mgr'] =
'EarlyBirdCapital’

ipos.loc[325, 'Lead Mgr'] = 'Maximum Captial'

ipos.loc[ipos['Lead Mgr'].str.contains ('Keefe'), 'Lead Mgr'] = 'Keefe,
Bruyette & Woods'

ipos.loc[ipos['Lead Mgr'].str.contains('Stan'), 'Lead Mgr'] = 'Morgan
Stanley'

ipos.loc[ipos['Lead Mgr'].str.contains('P. Morg'), 'LeadMgr'] = 'JP Morgan'
ipos.loc[ipos['Lead Mgr'].str.contains('PM'), 'Lead Mgr'] = 'JP Morgan'
ipos.loc[ipos['Lead Mgr'].str.contains('J\.P\.'), 'Lead Mgr'] = 'JP Morgan'
ipos.loc[ipos['Lead Mgr'].str.contains('Banc of'), 'Lead Mgr'] = 'Banc of
America'

ipos.loc[ipos['Lead Mgr'].str.contains('Lych'), 'Lead Mgr'] = 'BofA Merrill
Lynch'
ipos.loc[ipos['Lead Mgr'].str.contains ('Merrill$'), 'Lead Mgr'] = 'Merrill
Lynch'

ipos.loc[ipos['Lead Mgr'].str.contains('Lymch'), 'Lead Mgr'] = 'Merrill
Lynch'

ipos.loc[ipos['Lead Mgr'].str.contains('A Merril Lynch'), 'Lead Mgr'] =
'BofA Merrill Lynch'

ipos.loc[ipos['Lead Mgr'].str.contains('Merril '), 'Lead Mgr'] = 'Merrill
Lynch'

ipos.loc[ipos['Lead Mgr'].str.contains('BofA$'), 'Lead Mgr'] = 'BofA
Merrill Lynch'

ipos.loc[ipos['Lead Mgr'].str.contains ('SANDLER'), 'Lead Mgr'] = 'Sandler
O'neil + Partners'

ipos.loc[ipos['Lead Mgr'].str.contains('Sandler'), 'Lead Mgr'] = 'Sandler
O'Neil + Partners'

ipos.loc[ipos['Lead Mgr'].str.contains ('Renshaw'), 'Lead Mgr'] = 'Rodman &
Renshaw'

ipos.loc[ipos['Lead Mgr'].str.contains('Baird'), 'Lead Mgr'] = 'RW Baird'
ipos.loc[ipos['Lead Mgr'].str.contains('Cantor'), 'Lead Mgr'] = 'Cantor
Fitzgerald'

ipos.loc[ipos['Lead Mgr'].str.contains('Goldman'), 'Lead Mgr'] = 'Goldman
Sachs'
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ipos.loc[ipos['Lead Mgr'].str.contains('Bear'), 'Lead Mgr'] = 'Bear
Stearns'

ipos.loc[ipos['Lead Mgr'].str.contains('BoA'), 'Lead Mgr'] = 'BofA Merrill
Lynch'

ipos.loc[ipos['Lead Mgr'].str.contains('Broadband'), 'Lead Mgr'] =
'Broadband Capital'’

ipos.loc[ipos['Lead Mgr'].str.contains('Davidson'), 'Lead Mgr'] = 'DA
Davidson'

ipos.loc[ipos['Lead Mgr'].str.contains('Feltl'), 'LeadMgr'] = 'Feltl &Co."'

ipos.loc[ipos['Lead Mgr'].str.contains('China'), 'Lead Mgr'] = 'China
International'’

ipos.loc[ipos['Lead Mgr'].str.contains('Cit'), 'Lead Mgr'] = 'Citigroup'
ipos.loc[ipos['Lead Mgr'].str.contains('Ferris'), 'Lead Mgr'] = 'Ferris

Baker Watts'
ipos.loc[ipos['Lead Mgr'].str.contains('Friedman|Freidman|FBR'), 'Lead

Mgr'] = 'Friedman Billings Ramsey'
ipos.loc[ipos['Lead Mgr'].str.contains('~I-'), 'Lead Mgr'] = 'I-Bankers'
ipos.loc[ipos['Lead Mgr'].str.contains('Gunn'), 'Lead Mgr'] = 'Gunn Allen'

ipos.loc[ipos['LeadMgr'].str.contains ('Jeffer'), 'LeadMgr'] = 'Jefferies’
ipos.loc[ipos['Lead Mgr'].str.contains('Oppen'), 'Lead Mgr'] =

'Oppenheimer'

ipos.loc[ipos['Lead Mgr'].str.contains('JMP'), 'Lead Mgr'] = 'JMP
Securities'

ipos.loc[ipos['Lead Mgr'].str.contains('Rice'), 'Lead Mgr'] = 'Johnson
Rice'

ipos.loc[ipos['Lead Mgr'].str.contains('Ladenburg'), 'Lead Mgr'] =
'Ladenburg Thalmann'

ipos.loc[ipos['Lead Mgr'].str.contains('Piper'), 'Lead Mgr'] = 'Piper
Jaffray'

ipos.loc[ipos['Lead Mgr'].str.contains('Pali'), 'Lead Mgr'] = 'Pali
Capital'’

ipos.loc[ipos['Lead Mgr'].str.contains('Paulson'), 'Lead Mgr'] = 'Paulson
Investment Co.'

ipos.loc[ipos['Lead Mgr'].str.contains('Roth'), 'Lead Mgr'] = 'Roth
Capital'’

ipos.loc[ipos['Lead Mgr'].str.contains('Stifel'), 'Lead Mgr'] = 'Stifel
Nicolaus'

ipos.loc[ipos['Lead Mgr'].str.contains ('SunTrust'), 'Lead Mgr'] = 'SunTrust

Robinson'

ipos.loc[ipos['Lead Mgr'].str.contains('Wachovia'), 'Lead Mgr'] =
'Wachovia'

ipos.loc[ipos['Lead Mgr'].str.contains('Wedbush'), 'Lead Mgr'] = 'Wedbush
Morgan'
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ipos.loc[ipos['Lead Mgr'].str.contains('Blair'), 'Lead Mgr'] = 'William
Blair'
ipos.loc[ipos['Lead Mgr'].str.contains ('Wunderlich'), 'Lead Mgr'] =

'Wunderlich'
ipos.loc[ipos['Lead Mgr'].str.contains('Max'), 'Lead Mgr'] = 'Maxim Group'
ipos.loc[ipos['Lead Mgr'].str.contains('CIBC'), 'Lead Mgr'] = 'CIBC'

ipos.loc[ipos['Lead Mgr'].str.contains('CRT'), 'Lead Mgr'] = 'CRT Capital'’
ipos.loc[ipos['Lead Mgr'].str.contains ('HCF') , 'Lead Mgr'] = 'HCFP Brenner'

ipos.loc[ipos['LeadMgr'].str.contains('Cohen'), 'LeadMgr'] = 'Cohen & Co."'
ipos.loc[ipos['Lead Mgr'].str.contains('Cowen'), 'LeadMgr'] = 'Cowen & Co.'
ipos.loc[ipos['Lead Mgr'].str.contains('Leerink'), 'Lead Mgr'] = 'Leerink
Partners'

ipos.loc[ipos['Lead Mgr'].str.contains ('Lynch\xca'), 'Lead Mgr'] = 'Merrill
Lynch'

B RESE R )G, ARAT A G AT UM SR S SR 51K

for n in pd.DataFrame (ipos['Lead Mgr'] .unique(),
columns=['Name']) .sort values('Name') [ 'Name']:

print(n)

RS A B K 4-24 T
AG Edwards
Adams Harkness
Advest

Aegis Capital

Anderson & Strudrick
Axiom Capital Management
BB&T Capital Markets
BMO Capital Markets
Banc of America
Barclays

Bear Stearns

BofA Merrill Lynch
Broadband Capital
Burnham Securities
C&Co

C.E. Unterberg, Towbin
CIBC

CRT Capital

CSFB

Canaccord Genuity

K 4-24

WATTAE R, FIRIIEREF N1 T KaUEE, A& 8 .

ipos['Total Underwriters'] = ipos|['Lead/Joint-Lead Mangager'] .map (lambda x:
len(x.split('/")))
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FRR, BATRAI LA H AR HRIE . X BN 2L 47

ipos['Week Day'] = ipos|['Date'].dt.dayofweek.map({0:'Mon', 1:'Tues',
2:'Wed',\

3:'Thurs', 4:'Fri', 5:'Sat', 6:'Sun'})

ipos['Month'] = ipos['Date'].map(lambda x: x.month)

ipos['Month'] = ipos['Month'] .map({1:'Jan', 2:'Feb', 3:'Mar',6 4:'Apr',
5:'May', 6:'Jun',7:'Jul’',\

8:'Aug', 9:'Sep', 10:'Oct', 11:'Nov', 12:'Dec'})

ipos

IRARE AR R ] 4-25 %

Wi R bR
fugbar AR g gy | R | T X .
e Ry R "j"" We a0k R4 REIEECE AL A
I i | | R | re
[ iAEpigia
.|NaN 0.00 (0.000000 |-1.126333 |-1.126333 [0.000000 |Bear Stearns 1 Mon |Jan
Lehman .
.|NaN 0.04 |0.333056 [(0.972911 |0.972911 |0.000000 2 Fri Feb
Brothers
Salomon Smith )
.|NaN -0.95 |-3.161398 [0.972911 |0.972911 |0.000000 2 Fri Feb
Barney
K 4-25

WA B B 2 4 T Hlﬁn, FATW DataFrame MiZE KRG 4-25 AEFE. K
TIERAEAN 78 ) U B & BIRFAE s 90 RO RAT AR Z (R AR AL, DLACRAT e A 22 1]
251k

ipos['Gap Open Pct'] = (ipos['$ Chg Opening'] .astype ('£float')/ipos|['Opening

Price'].astype('float')) * 100

ipos['Open to Close Pct'] = (ipos['$ Chg Close'].astype('float') -\

ipos['$ Chg Opening'] .astype ('float'))/\

ipos['Opening Price'].astype('float') * 100

DU, RHEMER S 7o WRIBRBATIONE K. W RS Uee A 8o, RA1E
R OIS Z RFIE. AL, AEIX AT LUK BRI 46 -

X S AESR P B 2 i, BRATR BB B FER e AE . AT AR H L, A
FEAINAFAERS “HiER” TEE. K& —AH MR, SRR AE B rm i, fri
R A 2 I LSRRG 1, Rl 2 AR R R . B, R A IR
TR AR (25 58 e TR IR, Sebr EBRA TR VBB T e sl B A 35 5
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W, MEER AR BRI TR — 2, ETEIR e, A THREE R A
FA PRI L R ALE -
o3 (Month).
o MJL (Week Day).
o E R (Lead Mgr)o
o KB 4L (Total Underwriters) .
o RAT BB I Z B8 40 e (Gap Open Pet) o
o RATW B RLAN I TGAL R ($ Chg Opening).
o KATH (Offer Price).
o454 (Opening Price).
o bR HET R AR HONN AL R A F 4 b (SP Close to Open Chg Pct) .
o i R FR AT — JA A8 4L (SP Week Change).

FEEHER TR R RE S, AT HAE S i DA . AT Patsy FE.
WHIRTFE, T LME A pip %% Patsy. Patsy LLEUGHITERIRECEE, I8 H 6o IE H
TGS AR R R

from patsy import dmatrix

X = dmatrix('Month + Q("Week Day") + Q("Total Underwriters") + Q("Gap Open

Pct") + Q("$ Chg Opening") +\

Q("Lead Mgr") + Q("Offer Price") + Q("Opening Price") +\

Q("SP Close to Open Chg Pct") + Q("SP Week Change")', data=ipos,

return_type='dataframe')
X

RS A i 4-26 FIfH -

HATATELE R Patsy TR 7 RAEHE SEHRCE N L A1, RS SE 1 Bl PR A AE 5
G XM ERAERAR OB gt . fEXAE A, B AHSBRRET A O, X T
AMRER & FIRE . ln, wnREEE R IPO FE6] (RE—1T) 1E May XM KAT, MWaE
£ May XAFIRMERCN 1, TZAT A HAb 3 6 FSME#DY 00 X0 RBEIRHIE, 2
A n=1 NRFIES . BHERR ISR T 3EER, T HLAR R AT AN S R AT EL AL

i, Patsy BN T —MEERS . K2R IR B AT PR K5 — N1
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Q("Lead Q("Lead Q("Gap
Mar") Mar") Q("Lead Mgr") | Q("Total
-Jun] | Month{T.Mar] | Month[T.May] | Month[T.Nov] |... | & e cipark | [T.William | [T.Wunderlich] | Underwriters") 0"‘:"
Capital] Blair] Pet’)
0 0 0 o 0 0 1 16.004584
0 0 0 o 0 0 2 0.083264
0 0 0 o 0 0 2 6.821963
0 0 0 o 0 0 1 4.705882
0 0 0 o 0 0 1 6.432749
0 0 0 o 0 0 1 11.363636
0 0 0 o 0 0 1 7.692308
K 4-26
XL TER R, FRATE I N A B
4.3 Z“ixmE
AT B TN 1PO & AEAFI T, AR 22 AR R P 28 — R e il s 2 2 /b, X
B, BATSZFE HIX BT AR @i, H -
R T BTSN, B 1
RGBT TPO &2 5. e R ™ H .
WAE, AT I gk p s R (B 1 8% 0, &k 05

), TATE MR B 48 51T (logistic regression)
AR TT AR . AR A H] T8 IXRIR

R R, AR A S LA B R, [, .
HEFEH, WK 427 Fir. B
TSR, TR IE & TR Fl4-27

FEETE, DL S il i) T RERIA N . ARATR T 0.5 BB EN 1, AR T 0.5
MBI 200 0. X8 1 AT 0 A DU AR BRATEZ R FHY), AR N R+,
EARFREBAS T RAT RN (1D IER—AEKAN (0),

MELT 0, EBAINESE LA RX A, BATEE A SARTHERTR, KR
BEAT IR0 o WA 22 SRR AR A A2 BEATL M o g TR LS S A D R R (R it T
SRR E R - (B, dIX B AR R ST (] i, PRI R B A4 (2015
) AP A RTINS SRJRAE 2015 SEER]E AR EE EREAT I
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# 2188 BE—1 2015 FHIWMESIS, BE2RBEABRHFR

X train, X test = X[:2188], X[2188:]

y_train = ipos['$ Chg Open to Close'][:2188] .map(lambda x: 1 if x >= 1 else 0)
y_test = ipos['$ Chg Open to Close'][2188:].map(lambda x: 1 if x >= 1 else 0)

i H E T ACRS,  FRATR R 43 B SRR AN o VR R IRAT 0 1E 17 25 2R 1%
BRI E. X2 T BRI R R, AR KT 0
et o

B, BATRAG A, T3k T iR,

clf = linear model.LogisticRegression()
clf.fit (X train, y_ train)

T AR 2R B ET 4-28 fA Y

LogisticRegression(C=1.0, class_weight=None, dual=False, fit intercept=True,
intercept_scaling=1, max_ iter=100, multi_class='ovr', n_jobs=1,

penalty='12', random state=None, solver='liblinear', tol=0.0001,
verbose=0, warm_start=False)

K] 4-28

TRATTIAE T ATETREA 1) 2015 4F4E b, PP R B .

clf.score(X_test, y_test)

T AR AR i 4-29 T

MK 4-29 B, TATATLLE H 82% M T EAERA NI . XFT 2015 Fifi 5, X 4REMLT
PAVEASERE AT, (HIX AT ReT A 1R PR, FOYSehr Fakaiid 1 3£ 1PO,
H R AR FIRH . X ERAE X T FrA PO #RA HFIAE I 0, taxsa A THIFIR 25 R,
AN, X HEAERAT I — T E I X A

BT AR T .

ipos[ (ipos['Date']>='2015-01-01')]['$ Chg Open to Close'].describe ()

RS A ] 4-30 FIfH

Kok 147.000000
SEHH 0.229524
AR 2.686850
/M -6.160000
25% -0.645000
50% 0.000000
75% 0.665000
0.8231292517006803| g 20.040000

K 4-29 K 4-30
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BRR, BATR AR EeM M a R E MR, R)E5 .

pred_label = clf.predict(X_ test)

results=[]

for pl, tl, idx, chg in zip(pred label, y test, y_test.index,
ipos.ix[y_test.index]['$ Chg Open to Close']):

if pl == tl:

results.append([idx, chg, pl, tl, 1])

else:

results.append([idx, chg, pl, tl, 0])

rf = pd.DataFrame (results, columns=['index', '$ chg', 'predicted',
'actual', 'correct'])

rf

RIS A ] 4-31 BT
rf[rf['predicted']==1]['$ chg'].describe()

ARG A ] 4-32 FIfH

o || mwi | o | BUE

0 |2188 [0.01 |0 0 1

1 |2189 |3.03 |0 1 0

2 2190 [-1.06 |0 0 1

3 2191 [-2.67 |0 0 1

4 2192 [2.74 |0 1 0 ey 7300000

5 |2193 |-4.05 |0 0 1 SEHEH 2.986667
bR 8.512992

6 |2194 [-1.10 |0 0 1 B/ME -2.800000

7 |2195 |0.35 |0 0 1 gg: :é'gggggg

8 |[2196 [-0.50 [0 0 1 75% 1.605000
B KME 20.040000

9 |2197 |-0.65 |0 0 1 Name: § chg, dtype: floaté64

K 4-31 & 4-32

FTEL, SHUN 147 CENFEE] 6 KN FATHIFEMEM 0.23 3670 BikF] 2.99 £,
HIRATH AN 0 70 FFEEI-0.02 £, iERATEF BRI EE.

fig, ax = plt.subplots(figsize=(15,10))

rf[rf['predicted']==1]['$ chg'].plot(kind='bar')

ax.set_title('Model Predicted Buys', y=1.01)

ax.set_ylabel('$ Change Open to Close')

ax.set_xlabel ('Index')

RS A B 4-33 FIfH
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RERITHI A TN

&

5

el e g i

St
7
8
92
102

Index

K 4-33

ME4-33 kFE, PLFERATRAA 7 Eh— AR KIS R,  BAA LR/ U A 2K o
TA TSR P MGEA R R T8 70 o FATAT RE A 2 AR i MIUE T IX R I8 75 ZE VPl
BERY Pt . FRAT AT Dd i J LA 5 TR SE X i, X AU S . Bk, FRATE
BIMEM 1 E£0lER 025 F6, BEBRHEEARMN.

X train, X test = X[:2188], X[2188:]

y_train = ipos['$ Chg Open to Close'][:2188] .map(lambda x: 1 if x >= .25 else 0)

y_test = ipos['$ Chg Open to Close'][2188:] .map(lambda x: 1 if x >= .25 else 0)

clf = linear model.LogisticRegression ()

clf.fit(X_train, y_train)
clf.score(X_test, y_test)

SR RDAE R 4-34 TR 0.59863945578231292
IR SRR 2 — R 45 5. 434

pred_label = clf.predict(X_ test)
results=[]

for pl, tl, idx, chg in zip(pred label, y test, y_test.index,
ipos.ix[y_test.index]['$ Chg Open to Close']):
if pl == tl:
results.append([idx, chg, pl, tl, 1])
else:

www .aibbt.com
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results.append([idx, chg, pl, tl, 0])
rf = pd.DataFrame (results, columns=['index', '$ chg', 'predicted',
'actual', 'correct'])
rf[rf['predicted']==1]['$ chg'].describe ()

RS A U 4-35 FIf

MEERKE, HOERBNFIERTE 7. (B2, RONPGiH8EN 6 AR T
25, 1 HATY AR e T At SR s R 4 2R o AR FRATFR A — AN IR 2014 4 1% I 25
HE bR, FRR I EE

X train, X test = X[:1900], X[1900:]

y_train = ipos['$ Chg Open to Close'][:1900] .map(lambda x: 1 if x >= .25 else 0)

y_test = ipos['$ Chg Open to Close'][1900:] .map(lambda x: 1 if x >= .25 else 0)

clf = linear model.LogisticRegression ()

clf.fit(X_train, y_train)

clf.score(X_test, y_test)

FIRACHS A R 4-36 I o

count 25.000000
mean 1.820800
std 5.520852
min -6.160000
25% -1.000000
50% 0.090000
75% 2.120000
max 20.040000
Name: $ chg, dtype: float6d 0.62068965517241381
Kl 4-35 [£] 4-36
M AL R

pred_label = clf.predict(X_ test)
results=][]
for pl, tl, idx, chg in zip(pred label, y test, y_test.index,
ipos.ix[y_test.index]['$ Chg Open to Close']):
if pl == tl:
results.append([idx, chg, pl, tl, 1])

else:

results.append([idx, chg, pl, tl, 0])
rf = pd.DataFrame (results, columns=['index', '$ chg', 'predicted',
'actual', 'correct'])

rf[rf['predicted']==1]['$ chg'].describe ()

RS A ] 4-37 FIfH
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count 72.000000
mean 0.876944
std 4.643477
min -6.960000
25% -1.570000
50% -0.150000
75% 2.320000
max 20.040000
Name: $§ chg, dtype: floaté4d
K 4-37

BEE 2014 SERBHRBNIIRE S, BATAT UG 2 BT EA B T R, (ERRR B
R BT T 58— 1PO WU 807505, BAKINER 4-1 s

#* 4-1
RE X5RE il RS F R
2014-2015 niave 435 61 0.14
2014-2015 25 LR 72 63.14 0.88
2015 naive 147 33.74 0.23
2015 25 LR 25 45.52 1.82
20151 LR 6 252 4.2

IAE L FRAI AR e 52, FRAY Fh s SRR A e B B 11 o
4.4 BHIEEM

MRLERFAESE N 1 — D RATBRR BRI HIREER ? ASERYIE, W T3 il /A T B0 25
o A, FATKHRN PRI, RIPAERX — e BT RATE LA A R A 1) & 2 5 [mA,
FrEAA] LS MRFES B A R R 8. i s B 2 U TE .

In(p/1-p) = B+ B1x

XH, p FoRIEMZIRIIME, By R#EE, B RFHMER RE. —HRANE 7 H,
AT AR A 2 R A BAE S RIERECE A

f fv = pd.DataFrame (X_train.columns, clf.coef .T).reset_ index()
fv.columns = ['Coef', 'Feature']
fv.sort_values('Coef', ascending=0).reset_ index(drop=True)
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LIRS A Bl 4-38 BT

X5 KRB HVRHIE, FRE R B BB IERT 5 & VR RA T X MR AERS, AR TR 45T
UM T IEM RN T IESERRRE, ESRaRFHEERE N, SF80ER
SRR RE /NS R IRA TR N FINEE . iEIRATRE B B LIXANRHE

fv[fv['Feature'].str.contains ('Week Day')]

RS A U 4-39 FIfH

Coef Feature

1.043891 |Q("Lead Mgr")[T.C.E. Unterberg, Towbin]

1.022947 |Q("Lead Mgr")[T.Morgan Keegan)]

1.016990 |Q("Lead Mgr")[T.Wachovia]

0.815448 | Q("Lead Mgr")[T.China International]

0.684503 |Q("Lead Mgr")[T.Merrill Lynch]

Coef Feature

0.672572 |Q('Lead Mgr"

[T.Burnham Securities]

12 [-0.132437 | Q("Week Day")[T.Mor]

0.642754 |Q("Lead Mgr")[T.Anderson & Strudrick]

13 [0.053885 |Q("Week Day")[T.Thurs]

0.627048 |Q("Lead Mgr")[T.BMO Capital Markets]

¢
[T.FIG Partners] 14 |-0.062727 | Q("Week Day")[T.Tues]
¢

0.595898 |Q("Lead Mgr"

Ol lo|N|lO|0O|A~|O(INMN|=]|O

0.538498 |Q("Lead Mgr")[T.Sanders Morris Harris] 15 (-0.039074 | Q("Week Day")[T.Wed]

K 4-38 |8 4-39

M 4-38 w1, BRATATULE A BT, X ERE 2 W 2 P HAR E S8R AE T Ee
BHHELE . BATEE D] TR B, FUYE I T 1IPO lIhr L%,

HERGE, RGP FRL, MR 720, N T HEBXME, A
IR R B AT R T, TUME R 3G 1 e(0.053885) = 1.055. X Bl Wl B ARFF T
HHARRAA, I AT PO T REME L E AT & 5.5%. AT AT LA 2
ST IPO T 5, B — R — K, e(-0.132437) = 0.876, Wpi/e IR IPO FHE
FTRBEL) 12.4%,

[B] B ) BB, URIR AT BN, EIXANNHig a] LA SRt B B K OE 2R 5000 R e 4iE
BB E, REIRMSIHE EEHRTH—V1 7. I8E FER.

EBRAVE B 2T 1IE RECR/NRT T ANRFIE

ipos[ipos['Lead Mgr'].str.contains ('Keegan|Towbin')]

RS A B 4-40 FIRLH
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FATHIRT AN FAEARER T TR IPO FRE AT

B R

SR, FEARBCAEM AR T o FATAT AR A 55— T
%ﬁégﬁ%?goﬁaﬁ
RARARIZE R, BE4h,

AT SN

g b = BAT 4 ' ey e - i | SR B A - Ji]
I B £ TR et | g | ROOR e | SEEL 0 | T
(241 (S22 I N (GE Y ALEA
Computer Morgan
2002- | Programs
3 05-21 d CPSI Keegan/Raymond |16.5 |17.50 18.12 (9.82 |1.00 1.62 ..|0.62 |3.542857 |2.480647 |(0.000000
etjan James
Systems
2005- Advanced C.E. Unterberg,
518 08-04 Life ADLS |Towbin/ThinkEquity |5.0 |5.03 6.00 |20.00(0.03 1.00 ..10.97 |19.284294 |1.777992 |0.000000
Sciences Partners
2007- | Rosetta C.E. Unterberg,
884 K ROSG . 7.0 7.02 7.32 |4.57 |0.02 0.32 ..|0.30 |[4.273504 |[0.363086 |-0.010330
02-26 | Genomics Towbin
2011- | Fidus
1467 FDUS |Morgan Keegan 15.0 [14.75 15.00 (0.00 |-0.25 0.00 ..10.25 |1.694915 |-3.693126 [-0.003091
06-22 | Investment
K 4-40

KA A AR AME W IZ R BT AAE A SE UAE

V=B i) Rt

RABENLARA P KA AR, K
RN HTX MR RN EE R, (BB 24 HATIZ A )4
R A SR — AN AEE LR R A, URIRATTIREE AR AL X 1 i) 45

5 P -5 A TR TR AN A i i 4, A TR S BEAL AR 7 S5

clf rf =

RandomForestClassifier (n_estimators=1000)

clf rf.fit(X train, y_train)

f importances

f names

f std = np.std([tree.feature_importances_

axis=0)
zz =
zZs =
imps =

labels =

errs =

= clf_ rf.feature_importances_

X train

zip (f_importances,

sorted(zz, key=lambda x: x[0], reverse=True)
[x[0] for x in zzs[:20]]

[¥x[1] for x in zzs[:20]]

[%x[2] for x in zzs[:20]]

for tree in clf rf.estimators_],

f names, f std)

plt.subplots (figsize=(15,10))

plt.bar (range (20) , imps, color="r",

yerr=errs, align="center")

plt.xticks (range (20), labels, rotation=-70) ;

FIRACHS A B 4-41 I
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0.06

0.00
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X B A TR T — M E MR E AT AR, TR BRHIE Y
o MEIXH2, Lh “gap opening percentage” 1 “dollar change from opening” FT-3k F1HE
& ARG

4.5 NG

AEEACEWT IR TRZ KNS, HRZEHM 7 F 70X R, 7%
ROEGELF PR T @B AR, WEEEE, PIRHTRME TR, 2IISEdE. 20K
L AT S A5 2 B AT AR R I LAt

£ ', BATRER I S — DR, Bt W EE R e Ui s) & T
SCA I -
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BH5FE
BIl3 B E X R FriE iR

BARZ M. EEDIUA IR, YLaMH 7, BAREE T EasnesE. R
B, RERLHEEINECEATHERINGEE. RAEWEE O 7T —8almEHE
15, T F R E KA — s 1 |

AR EAT SRR, ANEFE, DOEARRE S, RERE - DRANET], 7
PRAR BB EL I SRR Fr A S0, Rl LR Go A KB AN EOGER 1 A 2 _E IR 2N 18]

fEX—E LR, IOR S AT — S RE BB R XTR I/ S I R G, HFRER R K
TE AR GE i (R8T IR

AR IRA PR AEAS T 75 1) A A

offi Fi| Pocket N FHFZ /7 B2 W & ISR SE & o
o FI|F Pocket APT KR HUH R .

offi ] embed. 1y API SRIEEUH S 14 .

o F ORI 5 A B R A

oS FFIAEHL.

oIFTTT 5 RSS YLLK Google I L L.
o £ 37 A5 H AN AT [ & TR

5.1 £/ Pocket N ZF, SIE—1MNEBEINZHNES
TEFRATAT LA B X A i SR 2 57, B T2 8E . X sl 2 8dE
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4%%5%%)\@&11‘]5’]1‘%&* P2 X 7 A TR R AT AS ORI S B . O T s
TR, AT EARE KR I R E . N TR CE, A HERL N
“y” jZ “n” BORHRRZOCE R B BZ IR AR 4 BATH B H AR 2,

N T RACIZA SR, AR Pocket M2 . Pocket f&— I SR VFARIRAF L LAAHE
T JE D B R FY o VR 7 22 S 2y el h, AR Ay B ORAF il T o, i)
A T RAZ 1 Pocket BIbR. X Fe SCE LA PRAF 21 7 ARG NBURLEE o« % T-BATH H 1
F» Pocket —NIEKIITIRER EIERENS IRAFIRITIRFEAORRZE . BA TR LLIIRE, K%
BREISCERRC A “y”, ARG F SRR “n”,

5.1.1 %3 Pocket 1) Chrome ¥ JEFLTE

PAWEIX BAEH Google Chrome, HARMNI VAN 1%L %FT Chrome, HEA Google App
Store, #XJ5 4k Extensions #54), 1K 5-1 Arzn.

p— |
Save to Pocket + ADD TO CHROME
offered by getpocket.com available for Android Get it » L
Producti
pocket , e roductiviy
Pocket Extension for Chrome - The best way to save articles, videos and more Fokkk - (5360)
Kl 5-1

L HE €A Add to Chrome %4, WRIRCEH —A Pocket Ik 1, IAEES, W
FAREEAM T, WEAEEM (). — B, R IZAT AR 2 WS84 A 1 Pocket
Eltr. EFRRAEK, Ad—BAREERARCE, B RsE. CERFZE, Bt
P D FAR

W 5-2 For, fEA AT R IR A K
Fro HEbRY TR, BN E, RRLED
LW ARAT K 5-2

PUAEA RIS 3 06 T 0 IR ORAE T A ARG B SCE . X T AR LET E “y” 1
A, X T IEERRIRLEST | “n” BIRRSE . XFHE R TAER. WE ¥ é@%%ﬁ’]ﬁ?ﬂ
B TR ZREE F}Tu@%%ﬁiﬂ%ﬁﬁﬁiﬁ%%%ﬁﬁ@ﬁ%o U SRAEARAT T S
1R S TR 7 oG A /7 I VN S v Sl L B/ R = W R v/ SR Tl
http://www.get.pocket.como

€2 Page Saved
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5.1.2 {§i [l Pocket API A5 25

BUEAR AR Bt MOl SC R AR 7 B T Pocket, F—BREREN]. N T ELIIX— 54,
AR d FPocket API. /RP]PAfEhttps://getpocket.com/developer/apps/new
EM—ANEK T ©. Wl 5-3 FioR, B B fCreate New App FHH S VELI{E 2 LAFRELIR
MIAPIZ . 155 Wk BT A FIBRR, XAEARA AT AR I BE ORI 38 33

pocket

How to Save Blog Support My List

Add

APPS

My Apps
Create a New App

DOCUMENTATION

Overview

Modify

Retrieve
Authentication
Objective-C SDK
Article View API
Preferences API

GETTING STARTED

Existing Developers

ADDITIONAL INFO

Migrating Accounts to OAuth
Application Naming

Terms of Service

Security

Developer FAQ

Developer Support

Create an Application

Application Name:
This is the name of your application that will be displayed to users. 80 character max.

Application Description:
This is the description of your application that will be displayed to users. 120 character max.

Permissions:

Please select one or more permissions for your application below.

Important: You cannot change permissions once they are set without generating a new set of
keys

i0S/Mac

Android Add: Add items o a user’s list.

Windows 8 Modify: Modify items in a user’s list

Web Retrieve: Retrieve items from a user’s list.
Other Mobile

Adding URLs

Platforms:

We'll generate keys for the platforms you select below. You must select at least one platform to
get started and you can always add or remove platforms later

iPhone iPad Mac
Rate Limits Android - Mobile Android - Tablet Extension
Error Handling Windows - Mobile Windows - Desktop Web

Mobile (other) Desktop (other)

| accept the Terms of Service.

—HIHE

AR

'Jﬁlrlﬁ}il;?ﬁxx

K 5-3

PRk 3] CONSUMER KEY . RH] LAYE /L 1 £t My Apps T £
o & X 54 MR, Al BARREHEEI - EIERE.

OBFE: ZKS R APTHITREM S, A2 i fRA7 S I B A AN
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o pocket bowiosen  Bos St iyl

APPS
My Apps

SO My Applications

In Development
DOCUMENTATION NAME PLATFORM CONSUMER KEY
Overview
Add
Modify
Retrieve
Authentication
Article View API

Preferences AP|

Mac MY_SECRET_KEY

GETTING STARTED
i0S/Mac

Android

Windows 8

Web

Other Mobile

Adding URLS

Existing Developers

ADDITIONAL INFO

Rate Limits

Error Handling

Migrating Accounts to OAuth
Application Naming

Terms of Service

Security

Developer FAQ

Developer Support

K 5-4

—HWETRE, R DEART 38, ETRARRE. RIS, EEK
PR N P 85 A A0 E S ) () X k. B [ Pk o] DORAE AT B4 . 1X ERIRAE A B 2 Twitter
M

import requests

auth params = {'consumer_key': 'MY CONSUMER KEY', 'redirect_uri':

'https://www.twitter.com/acombs'}

tkn = requests.post('https://getpocket.com/v3/ocauth/request’,

data=auth_params)
tkn.content

XA 5-5 % H , — ,
b'code=some_long_code
A SR T — SRR . ¥ 5.5
PR A TAE D0 B 28 ) St A

https://getpocket.com/auth/authorize?request token=some long code&redire

OFHE: B 5-5 % some long_code FTCERIEL S -
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ct _uri=https%3A//www.twitter.com/acombs®

A RARRE 5 [ URL SESONR H CRIRIE, 15550000 LBEAT g . xf Ty — L8 m]
MRS — LR Python H urllib i, 55— i B A8 F 4 2 I FE LR B

B, ARREZ ST B NGRS . RS FERRL RS AT LT — 25

usr_params = {'consumer key':'my consumer key', 'code':
'some_long code'}

usr = requests.post('https://getpocket.com/v3/oauth/authorize',
data=usr_params)

usr.content

3 LIRA VRS T ) 5-6 B e T CHE AR R SR RS

‘b'access_token=some_super_long_code&username=someuser@somewhere.comr

Kl 5-6
B, RAERFICHN “n” KIHE.
no_params = {'consumer_key':'my consumer key',6 'access_token':

'some_super long_code',
'tag': 'n'}

no_result = requests.post('https://getpocket.com/v3/get’,
data=no_params)

no_result. text

FIRACRS A B 5-7 R B

u'{"status":1, "complete":1,"1ist":{"1167823383":{"item_id":"1167823383", "resolved_id":"116782
3383","given_url":"http:\\/\\/www.businessinsider.com\\/gates-dont-expect-the-nuclear-agreeme
nt-to-lead-to-a-more-moderate-iran-2016-1","given_title":"GATES: Nuclear agreement won\'t lea
d to moderate Iran - Business Insider","favorite":"0","status":"0","time_added":"145325519

8","time_updated":"1453255217","time_read":"0","time_favorited":"0","sort_id":0, "resolved tit
le":"GATES: Don\'t expect the nuclear agreement to lead to a more moderate Iran","resolved_ur
1":"http:\\/\\/www.businessinsider.com\\/gates-dont-expect-the-nuclear-agreement-to-lead-to-a
-more-moderate-iran-2016-1","excerpt":"Former US defense secretary Robert Gates isn\'t optimi
stic that the landmark July 2015 nuclear deal with Iran will lead the country\\u0OaOto halt a
ny of its disruptive policies in the Middle East or its support for terrorist groups.","is_ar
ticle":"1","is index":"0","has video":"0","has image":"1","word count":"963"},"1167877560":

K 5-7

EEARE, BATELFARICHN “n” FSCERS T MRKK JSON 7478, H
HAEE AT, AIAERATAX URL Bl FATRAKIEL, 2k28:018—1 URL
2.

O 1Y) some_long_code & ¥ A RIR1F I 4D o
@ix B [9% 1 9w Y some_super_long_code /M, RREMTRE.
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no_jf json.loads (no_result. text)
no_jd no_jf['list']
no_urls=[]

for i in no_jd.values():
no_urls.append(i.get('resolved url'))
no_urls

R RRIE 5-8

r_abortion_laws.html',
acket',

'http://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=11576760",
'https://blogs.msdn.microsoft.com/oldnewthing/20160114-00/?p=92851",

6/01/19/bbB83a9%4e-beff-11e5-98c8-7fab78677d51_story.html',

‘httne //www nltimatenn.ora/index. html '

[ 'http://www.slate.com/articles/double_x/doublex/2016/01/kermit_gosnell_s_atrocities_aren_t_an_argument_for_stricte
'http://bleacherreport.com/articles/2608872-australian-open-2016-results-winners-scores-stats-from-monday-singles-br

'http://www.slate.com/blogs/xx_factor/2016/01/14/rihanna_ahead_of_beyonc_in_the_celebrity_endorsement_game.html',

'https://www.washingtonpost.com/national/energy-environment/conservation-groups-demand-end-to-refuge-occupation/201

K 5-8

XN RAE A A TSI HEE ) URL. HLE, iERATEEAN— DataFrame

X IER bR Id .

import pandas

no_uf = pd.DataFrame (no_urls, columns=['urls'])
no_uf = no_uf.assign(wanted = lambda x: 'n')
no_uf

R RRIE 5-9 .

urls zéﬁh
0 |http://netboot.xyz/ n
1 |https://theconversation.com/how-do-you-build-a-mirror-for-one-of-the-worlds-biggest-telescopes-4... n
2 |http://www.wsj.com/articles/alcoa-to-delay-idling-of-washington-smelting-operation-1453235716 n
3 | http://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=11576760 n
4 |http://www.businessinsider.com/r-islamic-state-frees-270-of-400-people-it-kidnapped-from-syrias-... n
5 |http://www.wsj.com/articles/johnson-johnson-plans-to-cut-6-of-workforce-1453205772 n
6 |https://ramcloud.atlassian.net/wiki/display/RAM/RAMCloud+Papers n
7 | http://mmajunkie.com/2016/01/ronda-rousey-targets-holly-holm-rematch-in-2016-thats-what-i-want-t... n
Kl 5-9
PAE, AEERMEFECEMEE 17 LERA TS BOGER I S 47 R AL 3
ye_params = {'consumer_key': 'my consumer key',6 'access_token':

'some_super long_token',

'tag': 'y'}
yes_result = requests.post('https://getpocket.com/v3/get',
data=yes_ params)

www .aibbt.com
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yes_Jjf = json.loads(yes_result. text)

yes_jd = yes_jf['list']

yes_urls=[]

for i in yes_jd.values():
yes_urls.append(i.get('resolved url'))

yes_uf = pd.DataFrame(yes_urls, columns=['urls'])

yes_uf
yes_uf

RS A U 5-10 FIfRH

yes_uf.assign(wanted = lambda x: 'y')

urls

https://medium.com/the-development-set/the-reductive-seduction-of-other-people-s-problems-3c07b3...

http://www.fastcompany.com/3054847/work-smart/can-exercise-really-make-you-grow-new-brain-cells

http://www.bbc.com/news/magazine-35290671

http://mobile.nytimes.com/2016/01/08/fashion/mens-style/new-york-bachelors-yearn-for-more.html

http://www.fastcompany.com/3055019/how-to-be-a-success-at-everything/the-secret-to-making-anxiet...

https://mentalfloss.atavist.com/secrets-of-the-mit-poker-course

https://medium.com/@amimran/usability-as-the-enemy-badf5ed6453a#.jxrdu7xub

http://www.fastcompany.com/3055282/why-its-totally-legal-to-dock-employees-pay-for-going-to-the-...

http://thenextweb.com/insider/2016/01/11/tinder-is-secretly-scoring-your-desirability-and-pickin...

O O INOO |~ O(N

http://www.theatlantic.com/science/archive/2016/01/fiber-gut-bacteria-microbiome/423903/

K IK IK |IK K I |IK |IK IK |

K 5-10

BUERA A PR SR M A NN ZRR Bl , 5 e TEE SR> DataFrame.

df = pd.concat([yes_uf, no_uf])
df .dropna (inplace=1)
df

RS A R 5-11 % o

26 | http://www.slideshare.net/ChristopherMoody3/wo... y
27 | http://www.fastcompany.com/3055118/most-creati... |y
28 | http://mobile.nytimes.com/blogs/bits/2016/01/1... y
29 | http://lifehacker.com/the-akrasia-effect-why-w... y
58 | http://www.huffingtonpost.com/tim-ward/7-advan... n
59 | http://www.cnn.com/2016/01/19/asia/peshawar-at... |n
60 | http://www.nytimes.com/2016/01/24/travel/green... n
K 5-11
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BUE, AT BT [ Ik AU SRR ZE BB TRl — MR AR, 3R R B R 3t
FSCE R HTML WA . BATRAER 55— K79 embed.ly #5355

5.2 {# embed.ly APl THBEZENAR

WATIAE TP #EHER) URL, EAZER I TSI 2R IE A . BUE R EER
ST . WRBATH ZOVEA A AR B SRR, B AR AT RE 2 O — B
PRl o B0 200G 5 A QRS R SE (L SR IE ST, IEJH*T/J\'UIE]J&I%EEIE@F)T%,\%?E%W%‘r
SEIEHE, AR AR SR ORI B br. X HREH] embed.ly, AR
A — 8 FLA A IR 55

L e VEM embed.ly API fJVilAl. YRATLALE https://app.embed. ly/signup
PATICERAE . X —MREZMERE. — B GEM, BRI —4 APL %, X iR
Frd EHaEt. KA HTTP iR H LS. IAETFaIE.

importurllib
defget_html (x) :

qurl = urllib.parse.quote (x)

rhtml = requests.get('https://api.embedly.com/1l/extract?url=' +

qurl + '&key=some api_key')

ctnt = json.loads (rhtml. text) .get('content')
returnctnt
df.loc[:,'html'] = df['urls'].map(get_html)
df .dropna (inplace=1)
df

IRARRE AR R 5-12 f%TH

urls A | html
0 | https://medium.com/the-development-set/the-red... |y <div>\n<section><h3>The Reductive Seduction of...
1 | http://www.fastcompany.com/3054847/work-smart/... |y <div>\n<p><a href="http://suzukilab.com/">Wend...
2 | http://www.bbc.com/news/magazine-35290671 y <div>\n<figure><img src="http://ichef.bbci.co....
3 | http://mobile.nytimes.com/2016/01/08/fashion/m... y <div>\n<p>Jean-Marc Choffel, a 42-year-old Fre...
4 | http://www.fastcompany.com/3055019/how-to-be-a... | y <div>\n<p>Alison Wood Brooks, a colleague of m...
5 | https://mentalfloss.atavist.com/secrets-of-the... y <div>\n<i>This story originally appeared in th...
6 | https://medium.com/@amimran/usability-as-the-e... |y <div>\n<h3>Usability as the enemy</h3>\n<figur..
7 | http://www.fastcompany.com/3055282/why-its-tot... |y <div>\n<p>Last week, 6,000 workers of a Pennsy...
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FEAHCFE K HTML NS BEHER LT 1

i FHIXAS,
5 [ R S A SCATT AN HTML, i RLX BB F A AT 235K %1 HTMIL (9

A
bR

from bs4 import BeautifulSoup
defget_text (x):

soup = BeautifulSoup(x, 'lxml')

text = soup.get_text()

return text
df.loc[:,'text'] = df['html'].map(get_ text)
df

RS A A 5-13 FIf

urls S| html Al SOA
0 |nttp://ramiro.orgivis/hn-most-linked-books/ v <div>\n<h3>Top 30 books ranked by total \lnTop 30 books ranked by total number of
number... links...
1 http://www.vox.com/2014/7/15/5881947/myers- <div>\n<p>The Myers-Briggs Type \nThe Myers-Briggs Type Indicator is
bri... Y Indicator is p... probably ...
2 https://medium.com/@karppinen/how-i-ended-up- <div>\n<h3>How | ended up paying $150 |\nHow | ended up paying $150 for a single
p... 4 for a si... 60GB...
3 | http://www.businessinsider.com/the-scientific-... y <drv>\n<f|gure>.<\mg X \nshutterstockA wise Shakespeare mug
src="http://static1.busine... once said...
4 | http://www.vox.com/2016/1/14/10760622/nutritio... |y <_c|rv>\n<p>There was a time, in the \nThere was a time, in the distant past,
distant pas... when ...
Kl 5-13

A TIERA, BATRINZRERHE S ERE T o BUAETT DAARSE IS A0 PR X Lo SUA 4y fo
BT DA A AR 3

5.3 BRESAIEEM

UAR ML 22 ST L REFR AR BB R Bt 8 A T g SCAR e i il B MR ) 27 2
XSt HARTE S ALEE (NLP) [ A fERRA VA 2 /7, B2 T ##— & NLP [ JEEE,

—IHRBATIAE I Pocket WCHER AR, T — AL AOBI 7, LU R 1# B NLP
M TARIRE, — FOXSEHIE R 1, FRATHUAT DOk LN 8 IR fvE kL

TR — S =R MR E TG .

oThe new kitten played with the other kittens
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eShe ate lunch

eShe loved her kitten

PATE SRR O SE (BOW) IR,
A8, BARSRIUREAS #R] S AR, ORI IA] 25— SORI R R
BEASIE— B FLAR BT A, RS SO BT

HELREL, Wk 5-1 Fios.

XA B AL . RRERL R

FETA 26— ORISR R
AT o PIEHIAZ R IRA B AR SR

#* 5-1
the new kitten | played | with | other | Kkittens | she ate | lunch | loved | her
1 1 1 1 1 1 1 1 0 0 0 0 0
2 0 0 0 0 0 0 0 1 1 1 0 0
3 0 0 1 0 0 0 0 1 0 0 1 1

THER, MU 7K

GERIZAS TR, PATAT DRE —

YKL RR,

=G, RATRCEHE T 12 ANVEHE @,

ATDVESR, A RAe
FUSERSC, plangrimae, HE s, IMARHMER S e g K 2. N T

o5 o3 A ) L5 B AR o

AT L)GT%EXEI’J — R M BR A P A o XS ] R At Y E, AT TE R VR
KT RN ZS o & LI PEE S BRI s B2 “the™ “is”v “at”s “which” A1 “on”. Al
Vg TN B 3% A 4i7] 5 BT U SRR SR - SCRY AR R, IR 5-2 P .

%52

new Kitten played Kittens ate lunch loved
1 1 1 1 1 0 0 0
2 0 0 0 0 1 1 0
3 0 1 0 0 0 0 1

WNRAERR 5-2 T IL, FRAERIECE N 12 ANb 2 7 A4S IXAREE, (HIATAT A —22

1% HL ] DAAT BA] T B A T2 38 iR Sk i3 — 20 D R AE .
“kitten” A “Kkittens”-

W 5-3 s

OB X BEEAME— K BT 2R — R E

www .aibbt.com
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#*5-3
new kitten play eat lunch love
1 1 2 1 0 0 0
2 0 0 0 1 1 0
3 0 1 0 0 0 1

WAV HERE S IE T “kittens” A1 “kitten”, Aidix BLIEHHT T HABMIE . Fli1ER
1 “played” A1 “loved” HJJa%E, “ate” ALHL 1 “eat”. JAAWE? IXml AL JE B
Fll o AR N EITEER, FRA1Z s i R iR A A A I R AT . BAE,
NSRRI TR S5 — M O B AT, A4 R HUA T8 ? B T A [FFRE 0 H
b, A EMHRINERE I LG A TP I 0] L= AR R R R B3] T A 2 S o ) ik
K. B, ERBIEEF, WRIRAE T “ponies”, VRZAFH] “pony”; i {8 HLA T
AR, Re133] “poni”.

PAE, RO TE— DX HRE R 75— A4 B H BT E, TATEH 78 I i
BHE, AR DCRAHEANER MR E A, SRR EAR I e, DR T AN SR
111 5 SEARRRR 0 51 o 2SRRI SRS AR BX of-idf

BATRFERE A AR MA S5 ofidf BOME . X BEORE LM T XT30S 1 R “new”
—i], SRR 1o WSRO SRS B DU BRSO, PR loge X T “new”
KU log(3/1), 8L 0.4471. FTUAXS T5E8E0 fidf 1H, TAVEH oxidf, EXHER
1x0.4471, B R 0.44710 X T304 1 H L] “Kitten”, #f-idf #2& 2 x log(3/2), B 0.3522,

DR AR (] 2 AN SR S IR IR A, 3RATTERAS 73K 5-4.

%* 5-4
new kitten play eat lunch love
1 0.4471 0.3522 0.4471 0 0 0
2 0 0 0 0.4471 0.4471 0
3 0 0.1761 0 0 0 0.4471

AT A EOXEE? O 1 SRAFER I of-idf B, — MRSk 7 BB SR, Bl =
HIRE XFE, BATRT LA SO BAT = ofidf E R 26 TR

) H AT BERAE, BATR N ZRE R B of-idf 7 FE -
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fromsklearn.feature extraction.text import TfidfVectorizer
vect = TfidfVectorizer (ngram_range=(1,3), stop_words='english', min_df=3)
tv = vect.fit_transform(df['text'])

HI X =ZAT, BATVETA SRR tfidf e, BN HREEE. BIMEANT —&Z5
#: ngram range. stop words Mmin df. iEIFANTBAKIT L.

B, ngram range FTIRSCRUEUWUATH AN EZ BTG, FRA TR R
YERA], BfEX BIERAME HE—A A28 =M a7 5 E 5. DR 4]
16415, “She ate lunch.” BLH ZBEA5 1R . B4 IX A) 5] ngram #4542 “she”. “she ate”.
“she ate lunch”. “ate”. “ate lunch” ! “lunch”.

BT RAETUZ stop words. FAMEN “English” MR FT A B985 FHia . d0g]
Bk, B ER T B2 A5 B & =R 4.

BEPEDE min df. 1X B MIBR A SCRIE/ DT = (1 5. I E Sk
AR R 2 LA 2, R HE R BRI

IRAEFRATT ) S BB R} n] AR R VR BB A =0, T T gk S Homit 4h 7 24

5.4 ZFmEIEH

BAPBAEAR TR — A0 258%, BIZR M SCRF R BN L. SCRFR SN B A “ i
KIDGFEFH 7, AESEE ST &M B R8I F1 3k ERHGE, THik®RATRE
FIXFRE R AR,

B Wi, R — 22k el GX B R ASBERANMERAE B 4E ) . iUE
XS TR A W 5-14 Fis.

XZ

H, H;

K 5-14
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fER 5-14 1, 28 H BRI X IASSE,  BrDABRATTAT IS REIX % . 26 H, AENSTH
X e, B Hy BifR 1 i KR RILSG . R EWRAE ZE AL A) ol A 24,
X L SV N SRR . BT AT LR VE R 5-15 L

X,

K 5-15

B, WREE A RE LR B8, IBIGZEAR? RS AT EE
We? FEIXAPIE LT WA Ik, —FR T IE ) softmargin SVM. IX AN AT AREL S i
KAG, B — MBS U0 R SR RHTE A G I3 — 0, T8 XA () sk AT 15
Tilo 3 — PR AE T IE I kernel 350750 IXR 7 20R Bt e e B S i 4 L 25 8], LK 484
Fam LA 73

ik 5-16 s, HARASE, ANRER SRR Tt

- S88 880000 BEEEEE X

Kl 5-16
AL, WAZR SR SZEIT LU 5-16 FIRIG RO 2 md4E g, il 5-17 iR, X
VEROR A 2 2331
BATC LN — HERFAE 2 [A) Wk 5 B — HERFAE 23 10) o 1M B (a7 A M B x B K LM i)
Fx, ¥t XA RVEIRA I INZRE 2> B HETH -
N ATEIXEL, IAEILIRA T ofidf FEFEARIE LS SVM FEAL,

fromsklearn.svm import LinearSVC
clf = LinearSVC()
model = clf.fit(tv, df['wanted'])

www .aibbt.com
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XA tv SEGERATRIAERE, T df ['wanted' /2 FATIARZES K . I0E a2y ', £
IREATREX CFEN . — BB 75, BEARIIZGEE T,

XZ

K 5-17

AE AR HEAT D R IE A PG A TR . (R R NZ R B — i Bk
PPAERA, (H T HRATHR EAREREA, If R R, AR mE AL X2,
AR R — AR R AR

AL FRAT 4k s 53 37 4 H 8T YR
5.5 IFTTT 53 EjE. Google F=EFNE FHAERIER

FAVEF Pocket RAEIZGEE, FIRIERE MR FEFRE TSGR,
NT R ITUES, AT HRAE R IFTT. Google #H., ALK — D RURAMEH Google
FHL Python .

ik IFTTT ¥ 8 BiiJifl Google

M BEBNARCEH —A IFTTT K/, WREAIEBIE LR, E2FERE, 535
B3 E—WENAER, RIENINE. — SRR, REERE S CER
F1 Google FRH I K

fEF 5-18 1, B SeHd5 Channels, 2 feed, RjEREGTHITRE.
£ 5-19 1, PR A7 E #d Connect.

OBFE: FRNRSREFHLT, ARZEL e KA.
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Channels R Er s DE s s e e e bl

a

Amazon Alexa Pocket IF Notifications

‘ feed ‘

News and Sports

bz B @

BuzzFeed Feed Feedly

& 5-18

Feed Channel

4 All Channels

The Feed Channel provides Triggers and Actions for
working with RSS and Atom web feeds.

A web feed (or news feed) is a data format used for
providing users with frequently updated content.

Content distributors syndicate a web feed, thereby
allowing users to subscribe to it.

& 5-19

Bk, BxESA AR Channels. IXIXIEZE Google Drive, I 5-20 Ais.

Channels T (ki e e o et e Ehemmels bl

a

Amazon Alexa Pocket IF Notifications

Google Drive

Productivity

é-

Google Drive

& 5-20
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Hifi Google Drive. B MIRENIEFE Google MK/ HHTIERLM T . EFEIKS, IREH
7 Allow fo¥F IFTT VR[] Google Drive IKF. SEMUE, RFIZE RIE 521 BN

Google Drive Channel

All Channels

Google Drive lets you store and access your files
anywhere — on the web, on your hard drive, or on the
go.

Email address: me@myemail.com

#  Google Drive Settings

& Google Permissions

Reconnect Channel

Disconnect

K 5-21

PUAE, FRATRIIE CaZse, nTLARE H CSCEIR . #iidi My Recipes, 85 $iifi Create
a Recipe. XRFILARAKRNIX—H, W& 5-22 fiw.

Create a Recipe

ifthisthenthat

& 5-22

i thise R feed, RJFHTE. IREKBIX—F, WK 5-23 Fir.

Choose a Trigger

New feed item New feed item matches
This Trigger fires every time a new This Trigger fires every time a new
item is added to the feed you specify. item in the feed you specify contains a

particular keyword or simple phrase.

K 5-23
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1E 5-23 1, i New feed item, RNMIZE K 5-24 (%%

Complete Trigger Fields

New feed item

Feed URL

| http://feeds2.feedburner.com/businessinsiderI ‘

for feed URL requirements, visit the help page

Create Trigger

K 5-24

NG, K URL @25 AHEF, 55 Create Trigger. — HIXP5EAL, AR2 BRI N
that FIZ01E, W& 5-25 PR,

if &) thenthat

New feed item from
http:/feeds2.feedburner.com/
businessinsider

K 5-25

H5f that, ##% Google Drive, AR HIHLEbR, —HSEMIXD, RESKREIXAN S,
WK 5-26 fios.

. back ~
& Choose an Action
Upload file from URL Create a document Append to a document
This Action will download a file at a This Action will create a new Google This Action will append to a Google
given URL and add it to Google Drive document at the path you specify. document as determined by the file
at the path you specify. NOTE: 30 MB name and folder path you specify.
file size limit. Once a file’s size reaches 2MB a new

file will be created.

Add row to spreadsheet

This Action will add a single row to
the bottom of the first worksheet of
the spreadsheet you specify. NOTE: A
new spreadsheet is created after 2000
rows.

& 5-26
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PA A HEHE I H BB Google Drive FIFLFR 5L,  [KiE #id7 Add row to spreadsheet.
RIE, URATELEE TR A, ik 5-27 For.

Add row to spreadsheet

& Spreadsheet name

NewStories

& Formatted row

EntryPublished ||| EntryTitle ||| EntryUrl |||
EntryContent ||| FeedTitle ||| FeedUrl

& Drive folder path

IFTTT

K 5-27

PR IXA LK HLar 449 NewStories, FF5 HIAEX N TFTTT [ Google Drive Sk
B, Hili Create Action K5EIX A Recipe, RPUURE<E 2 H T H AW Google

Drive ffJH TR H, JEH,

ERSIIFHENRSEESH , A TRINERE Google LA

RIS QAR IUH o« BRI —EBCEIIE B RFHENREAIEL B 5
ff] Recipeo flf NIIZREE T AR SEAINE SR, B, ARAE Pocket DRAFAIARLE R 3 o

TR R B R AR, BTN %A R K 5-28 AR,

A
January 17, 2016 at 08:48AM
January 17, 2016 at 02:26PM
January 17, 2016 at 06:06PM
January 17, 2016 at 04:51PM

1

2

3

4

5 January 17, 2016 at 06:40PM
6 January 17, 2016 at 05:50PM
7 January 17, 2016 at 07:02PM
8 January 16, 2016 at 10:00PM
9 January 16, 2016 at 02:07PM
10 January 17, 2016 at 01:27PM
M January 17, 2016 at 04:18PM
12 January 17, 2016 at 06:40PM
13 January 17, 2016 at 07:02PM
14 January 17, 2016 at 08:43PM

15 January 17, 2016 at 08:46PM

B
The man who owned the world: David Bowie made reinvention an art form - Salon
Netflix To Ramp Up Originals Targeting Kids - Wall Street Journal

Nostalgia powers Nefflix's 'Fuller House' return - USA TODAY

High School Musical cast to reunite for 10-year anniversary telecast - Entertainment Weekly

http:/inews.google.c”|

c

google.com

D

<table border="0" cellpadding="2" cellspacing

<table border="0"

google.com

<table border="0"

google.com

<table border="0"

Unbreakable Kimmy Schmidt renewed for season 3 by Netflix - Weekly
David Bowie's 'Blackstar' Becomes His First No. 1 Album - Us Weekly

5 reasons why birthday girl Betty White had a much better year than you did - USA TODAY
Straight Outta Compton’ Producer Calls Oscar Noms "Embarrassing” - Hollywood Reporter
SXSW Co-Founder Confesses to ‘David Bowie' Street Sign in Austin - Billboard

Ted Sarandos Blasts NBC's Netflix Ratings Info: ‘Remarkably Inaccurate' - Variety

Critics' Choice Awards: What will happen when Erlich Bachman from 'Silicon ... - CNN
Jessica Jones RENEWED for season 2 by Netflix but there's a twist - Mirror.co.uk

High School Musical' Stars Reunite for 10th Anniversary - ABC News

Say hello to 'Daredevil's' Frank Castle, Elektra - USA TODAY

Sean Penn Tells '60 Minutes' His El Chapo Story "Failed" - Hollywood Reporter

google.com

<table border="0"

Inews

google.com

<table border="0"

google.com

<table border="0"

google.com

<table border="0"

google.com

<table border="0"

google.com

<table border="0"

google.com

<table border="0"

google.com

<table border="0"

google.com

<table border="0"

google.com

<table border="0"

Inews

google.com

<table border="0"
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sEiafg, Hf$s 7 e HTML AR . XEWREBRINABLEMH embed. 1y A
BERS CE NI NS . BAWIIRTEEM Google RFH FHCE, ARG AL A1) ST LUH
B HTML #ric, {HiX—IERAT LIAH 2425 25 Hh 58 il

RN T HER RS, FATEMEH— N4 N gspread ¥] Python . ‘BRI LLEIL pip
7o . %O fE o, IR R OE % KB s B ocauth2 o W DL FE
http://gspread.readthedocs.org/en/latest/oauth2.html FKEWMKE . 7
BJE, R T A JSON #& X #H . — BARA 17X A0k, siaefE A
client email BEFRF|A-FHEAFHIbE. SRS, 1RF5 B 1A 1% HL - MR 52 TEAE B2 5200 [ e g
] NewStories HLFH ¥, R RTRPALA LMAMEEE Share 1241, R85 E ARSI T
HEAF L HEAEAT 1o AN SRIBAT TR, IRARSTE Gmail K IR BB IR HEAE, {H
KRFUAM R . EHORAE LU T AR e N AR B O SO A7 LA RSO 22 F8

importgspread

from oauth2client.client import SignedJwtAssertionCredentials
json_key = json.load(open(r'/PATH _TO KEY/KEY.json'))

scope = ['https://spreadsheets.google.com/feeds']

credentials = SignedJwtAssertionCredentials(json_key['client email'],
json_key|['private_key'].encode(), scope)

gc = gspread.authorize (credentials)

BUE, WER—VIA, ST ROZBCA R, TR, URATLUR BOpT A 1.

ws = gc.open ("NewStories")
sh = ws.sheetl
zd = list(zip(sh.col_values(2) ,sh.col_values(3), sh.col_values(4)))
zf = pd.DataFrame(zd, columns=['title',6 'urls',6 'html'])
zf.replace('', pd.np.nan, inplace=True)
zf .dropna (inplace=True)
zf
IR A BB 5-29 BT
bR B
0 The man who owned the world: David http://news.google.com/news/url?sa=t&fd=R&ct2=...

Bowie made ...

Netflix To Ramp Up Originals Targeting

Kids - http://news.google.com/news/url?sa=t&fd=R&ct2=...

Nostalgia powers Netflix's 'Fuller

: 2sa=t&fd=| =...
House' retu... http://news.google.com/news/url?sa=t&fd=R&ct2:

High School Musical cast to reunite for

; ?sa=t&fd= -
10-yea... http://news.google.com/news/url?sa=t&fd=R&ct2=...

K 5-29
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bk, FATAEEIE P TE TIARCE, FHENURANT DataFrame MR,
DUER B LS HTML AR%8. W] U 22 A A i R BORSRIUCCAS . ARG BA RS ofidf
) B g AR

zf.loc[:,'text'] = zf['html'] .map(get_text) zf.reset_index(drop=True,

inplace=True)

test _matrix = vect.transform(zf['text'])
test matrix

RS A ] 5-30 FIfH

<488x4532 sparse matrix of type '<class 'numpy.floaté4'>'
with 23361 stored elements in Compressed Sparse Row format>

K 5-30
KH, RAVER M ENRLINN . AR MMERABAL, DIIREL wanted
gh g, n
results = pd.DataFrame (model.predict(test matrix), :
columns = ['wanted'])

AR A A 5-31 B4

WLVER], FAMHEAMA —ADBIRSESE R 1ERARE SRR N A,
PAIESAC VYAt 45 SR A HEERA 1

rez = pd.merge (results,zf, left index=True, right_index=True)

rez Kl 5-31

ERACRSAE R 5-32 O o

n Nostalgia powers Netflix's 'Fuller House return' - USA TODAY

@ ~ (=] (4] - w [~ -- o
=1

n |High School Musical cast to reunite for 10-year anniversary telecast - Entertainment Weekly

K 5-32

P 5-32 FHP R SCEE T e AR XS, RN FR MBS FE High School Musical 1 Full

House.

BEEE,  FRATTAT DL 2 45 R ANA IR A ok caE B . AR AR B B AR e
FEASTIERG 575, 1% BLA H R 10 2 b A ile 2

change to no = [130, 145, 148, 163, 178, 199, 219, 222, 223, 226, 235, 279,

348, 357, 427, 440, 542, 544, 546, 568, 614, 619, 660, 668, 679, 686, 740,

829]

change to yes = [0, 9, 29, 35, 42, 71, 110, 190, 319, 335, 344, 371, 385,

399, 408, 409, 422, 472, 520, 534, 672]
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for i in rez.iloc[change_to_yes] .index:

rez.iloc[i] ['wanted'] = 'y'
for i in rez.iloc[change_to_no].index:
rez.iloc[i]['wanted'] = 'n'
rez
S S >, A
R A R 5-33 %
wanted |title urls
The man who
owned the
o world: David http://news.google.com/news/url?sa=t&fd=R&ct2=us&usg=AFQjCNE_a3MZnPNJ_DL--w-
n Bowie made _YaNx6lIrrbwaclid=c3a7d30bb8a4878e060b80ct 16b898331&cid=52779030852562&ei=PyCcVtDxCYaa3QHP50gl&url=http://
reinvention an
art form - Salon
Netflix To Ramp
1 ;Jp O';',gmapljd http://news.google.com/news/url?sa=t&fd=R&ct2=us&usg=AFQjCNFcojfNfk-
n argeling ®I9S - | skexByiax1dWEyPmIJwaclid=c3a7d30bb8ad878e06b80ct16bBIBI31 &cid=52779031941618Aei=ISOCVUIUMYOT3AHBVDLA

K 5-33

& LEEFEABIE TRZHER, (B0 900 FCERPMT S, W LRSS IER
7o IR IR, BATHLE T LIRS H S BB rh gk — DRI . KX LRI £
Z AT GRS s, SR B

combined = pd.concat([df[['wanted', 'text']], rez[['wanted',
'text']11])
combined

ORARE AR R 5-34 f%TH

wanted | text

0 \nTop 30 books ranked by total number of links to Amazon in Hacker News comments\nClick on a thumbnail image or bar to show the book
Y details.\nAmazon product links were extracted and counted from ...

1 \nThe Myers-Briggs Type Indicator is probably the most widely used personality test in the world.\nAbout 2 million peopletake it annually, at
4 the behest of corporate HR departments, colleges, and ...

2 \nHow | ended up paying $150 for a single 60GB download from Amazon Glacier\nin late 2012, | decided that it was time for my last
4 remaining music CDs to go. Between MacBook Airs and the just-intro...

3 \nshutterstockA wise Shakespeare mug once said that “love is merely madness" and when you're in the throws of it, that certainly seems to
4 be so.\nLike Dimetapp, love tastes strange, is intoxicatin...

4 |y \nThere was a time, in the distant past, when studying nutrition was a relatively simple science.\nIn 1747, a Scottish doctor named James

Lind wanted to figure out why so many sailors got scurvy, ...

K 5-34
PUAEFRA T EE A,

tvcomb = vect.fit_transform(combined['text'], combined['wanted'])
model = clf.fit(tvcomb, combined['wanted'])
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A3 5 A wT A SR N 25 7R B I TR RS RIS SRS B 2 45 2R,
USR] AREAT 2 RIXAE A o ARAS AR B 2, T P 25 R 2l

A MRS R Ol —NIFRA R T, JRERITIMEE. TIAES WA
B R SRR BT e

5.6 wERAVEHMEHHTEER

9T A RGBSR B A N B, FRATRE P IFTTT. WdRAIES 3 &—
RN AR, RIENFINLE—Hr, FRA T A Maker SiliE & 1% POST Wk, A,
X — IR A 2 AT [ e . W SRR MR 1 B Maker AITE, 157658 0x —5.
HARPIRAERR AW ESE 3 Brh 3. fRICN W E Gmail il . —H%ERUE, AT
— Recipe KRAGEXH A

B, {EIFTTT 1 #5 Create Recipe. 2R, %% Maker Channel, WIK| 5-35 iR,

Choose Trigger Channel

maker

N

K 5-35

e this, JAJ51E+$E Receive a web request, W11 5-36 .

M Choose a Trigger

K 5-36
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WRIG, ZIERME AR RAEX BRI news event, WA 5-37 PR,

M Complete Trigger Fields

Receive a web request

M Event Name

news_event

The name of the event, like "button_pressed" or "front_door_opened"

Create Trigger

& 5-37

)5, B Create Trigger SKEMATH P, BTk, Hili that R E B I, #E
Gmail J 5.1 5-38 A EIAxR.

Choose Action Channel

View all Channels

Gmail

M

Gmail

K 5-38

Y% Gmail J5, .7 Send an e-mail, W 5-39 fin. AXHE, FRATLLUERIILE SR H
FHREEE S

N Complete Action Fields

Send an email

M To address

me@gmail.com

M Subject
News Digesﬂ u

M Body

Valuel

& 5-39
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FINVRET AW L, R, e e TR IE SO EE Valuel o FATHIETT POST
T RAL A A BEHZ . #.il5 Create Recipe %58 X TR/ .

WAE, BATCAEAERSIEE, LA — M RIS IT R EA, szﬁytliﬁzﬂlfx ki)
WE, AT A — AP EA, A FEA RN, EFEFIn sk
A

import pickle

pickle.dump (model, open

(r'/Users/alexcombs/Downloads/news_model pickle.p', 'wb'))

pickle.dump (vect, open
(r'/Users/alexcombs/Downloads/news_vect pickle.p', 'wb'))

WX RS, FATOERAT T TR AL TERN A, AR SR LAY R
AR T BT o BRATHG A AR R B0 RIS AT 58 3 ARG . BEE T A XL, IRA TR
W B

# HITENSA

import pandas as pd

fromsklearn.feature extraction.text import TfidfVectorizer
fromsklearn.svm import LinearSVC

import schedule
import time

import pickle
importjson
importgspread

import requests
from bs4 import BeautifulSoup

from oauth2client.client import SignedJwtAssertionCredentials

# SIZEFRATROHTELE B

deffetch news():
try:
vect = pickle.load (open(r'/Users/alexcombs/Downloads/
news_vect pickle.p', 'rb'))

www .aibbt.com
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model = pickle.load (open (r'/Users/alexcombs/Downloads/
news_model pickle.p', 'rb'))

json_key = json.load(open(r'/Users/alexcombs/Downloads/
APIKEY.json'))

scope = ['https://spreadsheets.google.com/feeds']
credentials = SignedJwtAssertionCredentials (json_key
['client _email'], Jjson_key|['private_key'].encode(), scope)
gc = gspread.authorize (credentials)

ws = gc.open ("NewStories")

sh = ws.sheetl

zd = list(zip(sh.col_values(2), sh.col_values(3),
sh.col_values(4)))

zf = pd.DataFrame (zd, columns=['title', 'urls', 'html'])
zf.replace('', pd.np.nan, inplace=True)

zf .dropna (inplace=True)

defget_ text (x):
soup = BeautifulSoup(x, 'lxml')
text = soup.get_text()
return text

zf.loc[:, 'text'] = zf['html'].map(get_text)

tv = vect.transform(zf['text'])
res = model.predict(tv)

rf = pd.DataFrame (res, columns=['wanted'])
rez = pd.merge(rf, zf, left_index=True, right index=True)

news_str = ''
for t, u in zip(rez[rez['wanted'] == 'y']['title'],
rez[rez['wanted'] == 'y']['urls']):

news_str = news_str + t + '\n' + u + '\n'

payload = {"valuel": news_str}
r = requests.post('https://maker.ifttt.com/trigger/
news_event/with/key/IFTTT KEY', data=payload)

# FEIIER

lenv = len(sh.col_values(1l))
cell list = sh.range('Al:F' + str(lenv))

www .aibbt.com
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for cell in cell list:
cell.value = ""
sh.update_cells(cell list)
print (r.text)

except:

print('Failed')

schedule.every (480) .minutes.do (fetch_news)
while 1:

schedule.run_pending()

time.sleep (1)

XA AT FAE L, & 4 /NHEIT IR, M Google K HHT Mg, @it
NP IX L AT IR, PR IFTTT Ki% POST i SRk AE T B4, %m0 2 7 R 9
MIRAT OGBS, RGERE, EERBE RSP, DE T~ —HE i
R e i B e

IRE ROETA B SR YR T

5.7 ING

FEA T, AT 2] T AEDIGRALE 2 IR, Gy (56 B SCAS s - FRATT3E %% 2] 7 NLP
SRR RN HEAEIR . T — &, BATREE—BIRN ISR, ISl 2B a0 W
BRI Nt .
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HB6E
MARRRNBERE R Ats

—PIEUE T 3% . 2001 5F, Jonah Peretti, ASHTIA 2 FRAE B T 2= Bt IR 5048, HELE
TR . M B IR, T R B i v A W AR RISy, T RN )
ezt ARAE I HEH BCH U E , AR AT DAFE 5 15T P 5 ——NIKEiD#EA T IX A 1)
Wit o ME— 2, 2/ A s 1R A B2 K, AR Peretti il SR ARAE, 7EMN 7ok 4T H “ 1
L TR, RARRETLEER. Perettii@id— R4 K 4ATH 70/ 5] i B T HB{F R R~ Pt
W fhFEH I LT IR TR A F AR A BRI, R R %S
A R4

Peretti AR i o i) 2 IR AR 2 TR SRR [ml [l g AR A L, T EL e A5 0 N Al e
W, FTL IR S R — R I R JURZ N, B Cadt N T 4t
AR ERAGA, $IU0 Time. Salon. The Guardian, % Today show 177 H
HIRWEH] TIXA . Peretti & 8N B AL O

ARG TRV 1 A AR il X b S 2 75 v LA il o A A, Cameron Marlow,
—HEAMEESA R EERMERHE IR, I HAEE & 2 X AR R U AR
MEZZNZ . Marlow Fil Peretti T, Peretti A~ A8 & i 7 FHA X FER R I . Peretti {0142
T HER

—5% 15 %k 2 7, Jonah Peretti #0153 — N4 N BuzzFeed FIM MY, & CAE AN T WEE
A ERIFE X al. 2015 FEiZMes A 7700 J5RARN U7 03, Faik R HEL e
ST A28 4k . AN Peretti fifs T X7 METE

{EAl TE T2 B AR ? Peretti AT A BHRREE A 30, SREIEGEF K —BEIERIN A ?

OBHFE: 7N Peretti IXFHHOZ &V SRR A 7 T) .
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FEARTES, TATR BT — 2R, BA TR L) i AR, IF 2k s
ENTRFA R, BEENAEAIAREE S ZRREML, SRAEH AKX

WAPEGAEARZ IR LT 38

ok TEEE, WA UREA] T A4
RIS E N BT NEE

o R R AL IR

o FE S T 12 PR A PP B AR

6.1 XTHEM, MREFIFENTEMHA

THRIESEAT IR BTN . BB W X0 5 00 F R, AR
FERF A A TR AR B JI MR . 2 B A A o 2
ARORERYIE . oA BB U Heg? B TGRS, 3k SRk
FAI T AN BT SR 1 5

BFICE, JUVNTIN I T A AT 0, 7 R RAT AW AN i A SR

FFSCNSURIL T BLF TLAUSUA.

St NSRS BT R E: L.

o 1 EPRUSARE  SBSEBE (R FZIHL)

SERIERIE RS ABR (AN

KT BJa— ML, —NEIRHRE ORI R EER T 7,000 (3kE (AL0HR)
IR ZE, DAERIE B 4 AT NI e . A TR, 147 SR i i BRI S 46 A 2 DARRRE 70 247
N, B E5IGEmBARS AR, EEER. Fln, BAREGEAREYAmEE, H
BN A RARI SCARDS . 3 — 710, DUREERA fuite, X EAMILE R SmPARES . BT
I, A P A ARG S S, L AR ) DA R LA i e AR R 4 1 g
A2, WK 6-1 s,

X CEAE TN T . SR, A0 SRIRA MR FFIX LR AR, HoAth g PR
sz BB N AR B L 75 2 Hoh — SRR T e s FRdlpiE ). AR R Frd
fiatE. AR, MG AS 4, 8, B R %%, 208, —MAT
DATE B FEAE (RS U FOX RIS . SR, BUAE, BATHRIE9REE ok 30 TUA A M k4T
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LEERTWIN

FEESD ] 21%

4% (+1SD) ] 34%
-16% [ | ikfi(+1SD)

# % (+1SD) ] 30%

Uk (+1SD) [T 13%

f4#4k (+1SD) [ 18%
M (+18D) ] 25%
tiid (+1SD) [T 14%

YA (+1SD) ] 30%

A1b T 32 LT AR B B )
(+150) [ 20

r T T
—20% 0% 20% 40%

K 6-1

6.2 RN ZWHENMAR

TEH IR BZPLASME SR ANR G THEZf, BANF L EFELBHNE. BAITE
A N B S FEAZNE ER A FIR . B, RO IRRE 2 KM, Re
{FFHMEE ruzzit. com.

X 2 — AN R B i ——E AT A Tbetall R B @, (0 & 2 BRI e o 4 2 2 I
XIERRAMFTFER, WE 6-2 fix.

AT N LT RPN B—— AR, BA R DLEZMEH AP #20. mH, KA
ZM AR T RSN, BRI EMEHSE 3 EAZM A, Selenium F1 Phantom]S.
IAEFF AR AT

P

’

OBHFE: BOEFREFEBEGABINBZ Nk,
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RU l |T BETA find the most shared content on the web! Search Keyword or Share a link

[Anicles :] [1Vear :] [Allsncialnetwmks :] |z|

g

Walker flap exposes GOP rift on lowa's sacred PELCTD

status - CNN

9.6M tweets
1,911 likes
Find the latest breaking news and informat
weather, business, entertainment, poltic
coverage, CNN provides special reports, wueo aua o, photo galeri..

o o @ @ 9 Read More

What Career Should You Actually Have? -
BuzzFeed

Do what you love, love what you do.

@ 10.9k pins

4 o Q @ 9 9 fead More B8 241112016 21:00

K 6-2
BA T B T7E F AT R

import requests

import pandas as pd

import numpy as np

import json

import time

from selenium import webdriver
pd.set_option('display.max _colwidth', 200)

BRI K, A5 E Selenium W2 . 1X BAEFZ b ol 2 —F I SR URL
WMHEFIFR . BB ER AR/, DEIRISFRAER LA, FF B AR 15 #Pilsk—ix,
XHEFAL Y AR A TR ST 50 WA E (BHUE 10 f3CE).

browser = webdriver.PhantomJs ()
browser.set_window_size (1080,800)
browser.get ("http://www.ruzzit.com/en-US/Timeline?media=Articles&timeline=
Yearl&networks=All")
time.sleep (3)
pPg_scroll count = 50
while pg scroll count:
browser.execute_script ("window.scrollTo (0, document.body.scrollHeight) ;")
time.sleep(15)
pg_scroll count -=1
titles = browser.find elements_by class_name ("article_title")

OBFE: UEHCIA 3 P 250K %] FR 55 2 3E AN L B Jg 5 AR IR RO A AL .

www . aibbt.com



142 % 6 EMNERNABREL] Hiits

link_class = browser.find elements_by class_name("link read more_ article")
stats = browser.find_elements_by class_name ("ruzzit_statistics_area")

fEfmga— T, BALER T ot TlE TR TR, &2 D refIaR
POCALE .

TAE AT 2BR Twitter FTERALAT 2> ZIREL. 1Z A FIAE 2015 SEHEJR 2 WNILARHE API
FRIER LE UG . STt HERIREARATSE . N T 85 B8R 05 YRS, BB
PR PRIXEfE B

all data = []
for title, link, stat in zip(titles, link_class, stats):
all data.append((title.text,\
link.get_attribute("href"),\
stat.find element by class_name("col-md-
12") .text.split (' shares') [0],
stat.find _element by class_name ("col-md-
12") . text.split('tweets\n')
[1] .split('likes\n0') [0],
stat.find element by class_name("col-md-
12") .text.split('1's\n') [1].split(' pins') [0],
stat.find element by class_name("col-md-
12") .text.split('pins\n') [1]))

TR, BATRE RN — N EHEAE

df = pd.DataFrame (all_data, columns=['title', 'link', 'fb', 'lnkdn',
'pins', 'date'])

df
s \ A
RS AE S 6-3 I
pn W% fb Inkdn | pins H it
http://www.ruzzit.com/en- 18/3/2015
0 Walker flap exposes GOP rift on lowa's sacred status - CNN US/Redirect/Link? 1.2M |1,911 |8,693 18:41
media=653892 '
http://www.ruzzit.com/en- 24/1/2016
1 What Career Should You Actually Have? - BuzzFeed US/Redirect/Link? 5.1M [1,559 |10.9k 21:00
media=1928328 '
http://www.ruzzit.com/en- 24/1/2016
2 [What State Do You Actually Belong In? - BuzzFeed US/Redirect/Link? 4.1M |76 5,465 15:45
media=1927663 '
http://www.ruzzit.com/en- 1/2/2016
3 Which "Grease" Pink Lady Are You? - BuzzFeed US/Redirect/Link? 3M 0 2,760 03:46
media=1960941 '

K 6-3
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143

Rt — MR IR, BRI EIE RS . ReE B R P A KA 2l ruzzit.com

MIEE A . BATRIES IREAEERE, AR IF A R RIS XA [, BRI

df = df.assign(redirect = df['link'] .map(lambda x: requests.get(x) .url))

BEAT AT P requests FERY MR 2032 URL (2 JHD), W 6-4 .

R fo  |Inkdn [pins | [ ) 5 I e
http://www.ruzzit.com/en-
18/3/2015
US/Redirect/Link? 1.2M |1,911 |8,693 18:41 http://www.cnn.com/
media=653892 ’
http://www.ruzzit.com/en- 24/1/2016

US/Redirect/Link? 5.1M [1,559 [10.9k 21:00 http://www.buzzfeed.com/ashleyperez/what-career-should-you-have
media=1928328 ’

http://www.ruzzit.com/en-
US/Redirect/Link? 4.1M |76 5,465
media=1927663

24/1/2016

15:15 http://www.buzzfeed.com/awesomer/what-state-do-you-actually-belong-in

http://www.ruzzit.com/en- 1/2/2016
US/Redirect/Link? 3M 0 2,760 03:46 http://www.buzzfeed.com/louispeitzman/which-grease-pink-lady-are-you
media=1960941 '

K 6-4

IR IAEAS BHAEHE DataFrame, AT LAE BNZMuh I RIGHERL . (RSTEREIE
H—47H CNN I E 0. AFARET)E, KA 17 DR ARG 0. XREAE

MICHMIR . 53— AR R — Lo B 4 17 B MR T AN R S0
PN AR AR I A [, M BRAT i 4T

def check_home (x) :

if '.com' in x:

if len(x.split('.com')[1l]) < 2:

return 1

else:

return 0

else:

return 0
def check_img(x):

if '.gif' in x or '.jpg' in x:

return 1

else:

return 0

df = df.assign(pg_missing = df['pg missing'].map (check home))
df = df.assign(img_link = df['redirect'].map (check_img))
dfc = df[(df['img_link']!'=1l)&(df['pg missing']!'=1)]

dfc

EIRACHS A B 6-5 F) g o
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73 e o |inkdn [pins | ]
‘Wharl Carsar
Should You hitpsffwwwnuzzit.comden
241152018
1 |Actually USFedirectLink? 5.1M |1.558 [10.9k a1 g:]
Hava? - madia=1528328
BuzzFesd
‘What State Do
i hElpfarwonuzreil cormien-
4 ;Z-Inng In?lhfl S RedinectLink? 4.1 |76 5465 ?:::;mw
- o rmedia=] B2TEED
Which
htlp S ww Wi ZEiL comien-
"3 " Pirk 1F22mME
a | eSS PR e msdinact/Link? am [0 |27e0
Ladhy fure You'? B — 0346
- BuzzFead B
K 6-5

B RATHEAT T —2, REGEBR CEMEA o R . Sl b5, AT AL
embed. 1y FHJ APT 4% M. QRN T H B E IR EHE), R —SESE5HMANA. X
BT embed. 1y SR ZE CERARE . HTML Fl—SeffHm#ds, #ilans AR .

def get data(x):

try:

data = requests.get('https://api.embedly.com/1l/extract?
key=SECRET_KEY7&url=' + Xx)

json_data = Jjson.loads(data.text)

return Jjson_data
except:

print('Failed')

return None
dfc = dfc.assign(json_data = dfc['redirect'].map(get_data))
dfc

FIRACHS A R 6-6 F%a o

pg_missing (img_link json_data

{"type": “himl', 'lead': None, “favicon_caolors”; [["weight':
0.6704101562, 'color': [233, 52, 3T]), {'weight':
0.3295B9B43E, 'colar': [243, 240, 249]]]. 'ofginal_ud"
ittpewwnw. buzreed. comias. .

{'type’: "mml’, 'lead': Nona, “favicon_colors'; [[“wesght':
06704101562, ‘color'; [233, 52, 371}, {'weight':
0.3295898438, 'color': [249, 248, 244(]], ‘oniginal_uri';
"hittpeweww, buzzfeed, com/aw.,

{"type"; "himl', 'lead': None, “favicon_caolors'; [['weght':
06704101562, 'caler'; [233, 52, 37]), {'weight':
0,329580B438, 'coler'; [243, 248, 243]1), ‘ariginal_ur"
‘it burr sed cormda..

K 6-6
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BUERER SCE A — 51 JSON Hffi o X RS MEHTIXAS TSON it  HliICHE FA 14 24
AWML . SEMIEAFZ BTG Muh, drdl. HTML AE A HcE

def get_ title(x):

try:

return x.get('title')

except:

return None
def get_site(x):

try:

return x.get('provider name')

except:

return None
def get_images (x):

try:

return len(x.get('images'))

except:

return None
def get html (x):

try:

return x.get('content')

except:

return None
dfc = dfc.assign(title = dfc['json_data'].map(get_title))
dfc dfc.assign(site = dfc['json_data'].map(get_site))
dfc = dfc.assign(img_count = dfc['json_data'].map(get_images))
dfc = dfc.assign(html = dfc['json_data'].map(get_html))
dfc

R AR 6-7 i o

html

<div>\n<p>I've heard the assertion made time and time again: Being a stay-at-home mom is not akin to
They're right. I'm not ...

<div>\n<p>Astronomers have spotted a strange mess of objects whirling around a distant star. Scientist
closer look. </p>\n<p>...

K 6-7

K2 BATHR I UK HTML 2, (HRA AR EUE M. & 72
HIAT G, BATRIUEAMLT EEK H BuzzFeed XMW . XA, BIAIZFTTH
FERE AN KR AN, BATA AR AT .
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BUELEFATHCE HTML R4 H Oy A . X HUE ] Beautifulsoup AN

SEHLIZAS H AR,

from bs4 import BeautifulSoup
def text from html (x):
try:
soup = BeautifulSoup(x, 'lxml')
return soup.get_text()
except:
return None

dfc = dfc.assign(text = dfc['html'] .map(text_from html))

dfc
FRARRSAE S 6-8 1%

PRAE A INZ AN IR AE . AT ES I L B 28 — AN EG i
RHEHIBIE. B embed. 1y A HHT JISON Hdi A7 T HAEER
RGB i, IXELAEMARIL 7 X BB, By A & — A
IS o

import matplotlib.colors as mpc
def get_rgb(x):

try:

if x.get('images'):

text

\nl've heard the assertion
made time and time again:
Being a stay-at-home mom
is not akin to having a “real”
job. And as a stay-at-home
mom, I'm here to tell you...
They're right. I'm not sure
why...

‘\nAstronomers have spotted
a strange mess of objects
whirling around a distant
star. Scientists who search
for extraterrestrial
civilizations are scrambling

K 6-8

main _color = x.get('images') [0].get('colors') [0].get('color')

return main_color
except:

return None
def get_hex(x):

try:

if x.get('images'):

main _color = x.get('images') [0].get('colors') [0].get('color')

return mpc.rgb2hex ([ (x/255) for x in main_color])

except:
return None

dfc = dfc.assign(main_hex = dfc['json_data'].map(get_hex))
dfc = dfc.assign(main_rgb = dfc['json_data'].map(get_rgb))
dfc

FRACHSAE S 6-9 Fr
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AR L EIRGB{E | £ il

\nl've heard the assertion
made time and time again:
Being a stay-at-home mom
is not akin to having a "real" ([243, 245,
job. And as a stay-at-home |245]
mom, |I'm here to tell you...
They're right. I'm not sure
why...

#1355

\nAstronomers have spotted
a strange mess of objects
whirling around a distant
star. Scientists who search  |[19, 19,
for extraterrestrial 19]
civilizations are scrambling

#131313

Kl 6-9
TARICH ZE — NG R M B E IR E I RGB fH, R4 K749 HEX +
FNIEHIME . T A G A I 2 X AME S .

PAVUFTE 8 1 Bl AL BT 7y, AN I 75 Z 44— 22\ Ruzzit SREUKECT . BA 1T
WHEKD ZREEMT 2R EK, AR T 2% WK 6-10 Fios.

bt L fb Inkdn |pins | H 1}
What Career
http://www.ruzzit.com/en-
1 |ShouldYou ;g Redirect/Link? 5.1M |1,559 [10.9k |24/1/2016
Actually Have? . 21:00
media=1928328
- BuzzFeed

What State Do http://www.ruzzit.com/en-

2 |YouAdtualy e edirect/Link? 41M |76 |5.465 |24/1/2016
Belong In? - media=1927663 15:15
BuzzFeed -

Which
. - http://www.ruzzit.com/en-

3 | Grease" Pink | ;o edirect/Link? am o |2,760|1/2/2016
Lady Are You? | = o 03:46
- BuzzFeed -

K 6-10

BATFETEHE fo. 1nkdn. pins fl date (HHD #, KEMIMNFERFHRRENN
KA, R,
def clean_counts(x):
if 'M' in str(x):
d = x.split('M') [0]
dm = float(d) * 1000000
return dm

www .aibbt.com
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elif 'k' in str(x):
d = x.split('k"') [0]
dk = float(d.replace(',','')) * 1000
return dk
elif ',' in str(x):
d = x.replace(',','")
return int(d)
else:
return x
dfc = dfc.assign(fb = dfc['fb'].map(clean_counts))
dfc = dfc.assign(lnkdn = dfc['lnkdn’'].map(clean_counts))
dfc = dfc.assign(pins = dfc['pins'].map(clean_counts))
dfc = dfc.assign(date = pd.to_datetime (dfc['date'], dayfirst=True))

dfc
I \ A
RIS A O 6-11 i
FRi s A b Inkdn |pins |HH
What Career | http://www.ruzzit.com/en- 2016-
1 Should You US/Redirect/Link? 5100000 (1559 |10900 |01-24
Actually Have? | media=1928328 21:00:00
What State Do | http://www.ruzzit.com/en- 2016-
2 You Actually [ US/Redirect/Link? 4100000 (76 5465 01-24
Belong In? media=1927663 15:15:00
Kl 6-11

B, BATREIMSE G — MHIE, A FEG T FRATAT Dhdid kR U153 SO,
IR KU AT 8. BRI
def get word count(x):
if not x is None:
return len(x.split(' '))
else:
return None

dfc = dfc.assign(word count = dfc['text'].map(get_word_count))
dfc

RS AR R 6-12 F%TH

bt BATTHI R AR AE ot 4, DUAE AT DO IREEAT 704 1o AT 29X S 3T AFERRAAE
SENERA E AR .
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R FH

\nl've heard the assertion made time and time again: Being a stay-at-home mom is not akin to having a "real" job. And as a stay-at- 495
home mom, I'm here to tell you... They're right. I'm not sure why...

\nAstronomers have spotted a strange mess of objects whirling around a distant star. Scientists who search for extraterrestrial 211
civilizations are scrambling to get a closer look. \n\n\n\nKevin Mor...

\nWhat would you say if you found out that our public schools were teaching children that it is not true that it's wrong to kill people for 1360
fun or cheat on tests? Would you be surprised?\nl was. A...

\nAre you mindlessly twisting your hair or biting your nails as you read this article? New research from the University of Montreal 548
suggests that compulsive behaviors like these might say more abo...

K 6-12

6.3 IREMEFMERIFHE

PAEX BRI AR T £, K2 500 MERRE s Rl FRATR
SRR LS E R F A EAT T ONiRAR SR R Se MG EE TR

6.3.1 REPEURESE

IEBATRERE AN ME PSR R, AT M ES T, AR5 e
2l E . 5|42
dfc['img count'].value counts().to frame('count') ::;
R A R 6-13 % ;z
PAE, EFRAZHIXEE R . e

fig, ax = plt.subplots(figsize=(8,6)) & 6-13
y = dfc['img count'].value_counts () .sort_index()
= y.sort_index() .index
plt.bar(x, y, color='k', align='center')
plt.title('Image Count Frequency', fontsize=16, y=1.01)
ax.set_x1lim(-.5,5.5)
ax.set_ylabel ('Count')
ax.set_xlabel ('Number of Images')

RS AR R 6-14 FR%TH

K 6-14 FErT O N 1. R H i BT Tk R, A — skt E
BOA B R R R A 2 5 I

Rk, BATKIANMEA T 2 aE RERAKAR. FHKEEZLEEG TR
Bt .
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mci = dfc['main_hex'].value_counts().to_frame('count')

mci
IR A ] 6-15 BT
- PAA XA Bk [ iR A
KE
300
#f8fbfa |3
. #cdcdc4 |3
#39546¢ |2
200
g #f6fafb |2
“ 150 #c6b7b5 |2
#312¢27 |2
100
#1131 |2
50 #070603 |2
#3dds76 |2
0
0 2 3 4 5
e R #af8fro |2
K 6-14 K 6-15

Kl 6-15 B EXARIRATL), FOIRAIIEARME HEX ERFH A5G AN, X5
A LU H] pandas H1 ) —M T DiBE, #XN conditional formatting, & W] LA BLFAT.

mci['color'] = ' !
def color_cells(x):

return 'background-color: ' + x.index
mci.style.apply(color_cells, subset=['color'], axis=0)
mci

FIRACHS A R 6-16 FIf -

RARIRAH B TATTLLE B — L5, HlamgEe. BEMEE GXERLUKE
TEGHD, HEBIERRLE R Itz 40, ST 450 4mE— EI’J{E A — R
AR AL A 5 B E . il T A BB R RBG 1H, &MTH@JL*A
=2 0E], FFAEA] K-means SRR EAT. AR BIHSHEIEMA T, AdE
AN T SRR, B T R AR B B O A B R R A R, #ﬁsﬁﬁ
W R R FAT ERATESE k E, sGE AR EIME . hT RGB (HA
FEM 0 F 256, FATEAET 256 KPR, HELE 160 Witk—K, ATTIRG T
Moo, (RIS OR B R EBR Ry

HATHE S5 RGB HIF - A5, 40k Fras.
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defget_csplit(x):
try:
return x[0], x[1], x[2]
except:
return None, None, None
dfc['reds'], dfc['greens'], dfc['blues'] =
zip (*dfc['main_rgb'] .map(get_csplit))

FEToR, AR € RIZ AT IRATH K-means BRI IRACHCME

from sklearn.cluster import KMeans

clf = KMeans(n_clusters=16)

clf.fit(dfc[['reds', 'greens', 'blues']].dropna())

clusters = pd.DataFrame(clf.cluster_ centers_, columns=['r', 'g', 'b'])
clusters

RS A A 6-17 FIfH

KE | Bl r 9 b
0 |[191.235294 | 161.705882 | 135.941176

#f8fbfa

#cdcaca 1 |32.826397 |(31.507937 (36.603175

#39546¢ 213.357143 |217.607143 (215.017857

#f6fafb 108.583333 | 105.000000 | 94.000000

#c6b7b5 82.583333 |145.083333 (152.666667

13.533333 |14.733333 |17.422222

#1131 238.509091 (242.472727 | 242.309091

#070603 1.600000 |82.000000 |156.200000

#3dd876 132.714286 | 56.428571 |30.857143

3
3
2
2
2
#312c27 (2
2
2
2
2

olo|~N|looja|s|w|N

#f4f8f9 79.842105 |69.026316 (63.473684

K 6-16 & 6-17

BULE, BRI E sk IE A A, ARG T 16 DS G i E B . 42 T K48 A pandas
#] DataFrame.style () J7i%E LA TRATNINIGIEE (1) 8 STk SEE TR, SRE B XL R
PO AT, XERERRIRERET =5 o8t wE R 5], DA RATR
color cells pK#y, AT,

def hexify (x):

rgb = [round(x['r']), round(x['g']), round(x['b'])]

hxc = mpc.rgb2hex ([ (x/255) for x in rgb])

return hxc

clusters.index = clusters.apply (hexify, axis=1)
clusters['color'] = ' !

clusters.style.apply(color cells, subset=['color'], axis=0)
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EIRACHS A B 6-18 ok

o

r

g9

b

Bt

#bfa288

191.235294

161.705882

135.941176

#212025

32.825397

31.507937

36.603175

#d5dad7

213.357143

217.607143

215.017857

#6d695e

108.583333

105.0

94.0

#539199

82.583333

145.083333

152.666667

#0e0f11

13.533333

14.733333

17.422222

#eff2f2

238.509091

242.472727

242.309091

#02529¢

1.6

82.0

156.2

#85381f

132.714286

56.428571

30.857143

#50453f

79.842105

69.026316

63.473684

#bObec4

176.157895

190.315789

196.263158

#d4beab

211.888889

189.555556

170.611111

#96886f

149.818182

136.227273

111.136364

#909a9d

144.434783

154.478261

156.521739

#d93733

217.25

55.25

50.75

#354967

52.545455

72.636364

103.272727

WMo, RERT . KR NAL RN AT o W (25— K& ).
FUH S A — s BOAE — Sl ML, H2HOLRAREOIX K FE F I (i,

BUE LB AT AR S ALt R b

6.3.2 FRFEbrE

FATRECIE DR BOTIR, R EREE R WA, BHBEF A,

I BB ATBLE A e

from nltk.util import ngrams

K 6-18

from nltk.corpus import stopwords

import re

def get word_stats(txt_series, n, rem stops=False):

txt_words =
txt_len [1
for w in txt_series:

[1

if w is not None:
if rem stops ==
word list = [x

False:

www .aibbt.com
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9']+', w.lower()), n)l
else:
word list = [y for y in ngrams([x for x in
re.findall('[a-2z0-9']+', w.lower())\
if x not in stopwords.words('english')], n)]
word list len = len(list(word_list))
txt_words.extend(word_list)
txt_len.append(word list len)
return pd.Series (txt_words) .value counts().to_frame('count'),
pd.DataFrame (txt_len, columns=['count'])

X AR ZERRE, FrLALRATZ A 0. BATOIE T — A RO series. —4
BHAN— M RAEVE N o BHE 1 HATRE T noeiEE MR n,  T0ATRAE D E Al
AR A BREOR BIRHT Ve P H RS A ST

N EIRATERR R LIS AT R, B OREHE A . Je N JeiEEIT R

hw,hl = get_word_stats(dfc['title'], 1, 0)
hl

RS A B 6-19 i
WAE, BB FEEE T, EBRITREEH G IHME B
hl.describe ()

FIRACHS A R 6-20 %

FH

o |6

1 |18 FH
14 & |482.000000

16 SF-34{H| 10.948133
11 k] 3.436294
11 £ /[MEi| 1.000000
14 25% |9.000000

11 50% |11.000000

10 75% |13.000000
6 5% Jo{#| 25.000000

ol |IN|lojla|~lww|N

K 6-19 & 6-20

OFHE: MR =,
@¥FEE: KRBT n TR T
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AT CAE BULRE 72 B b UK B 1 R L A I E 11 AT BRI TR E B BCH
FR AR sE, Wik 6-21 Fias.

EFEBEARBRAEME, HEFSRMNPOIE., ILRITREE —uiBENFRZRE .

hw,hl = get_word stats(dfc['title'], 2, 0)
hw

RS A U 6-22 FIf

FH e
(the,) 144 (pictures, that) 11
(to,) 130 (that, will) 9
(a,) 122 (of, the) 8
(of,) 86 (dies, at) 8
(in,) 85 (people, who) 8
(is,) 68 (in, the) 8
(you,) 68 (in, a) 8
(and,) 65 (that, are) 7
(that,) 43 (how, to) 7
(will,) 42 (donald, trump) 7

K 6-21 K 6-22

REEREA. WAL PRSIt O M. SR I & (donald,
trump®)f(die, at). Trump EATEIK], KM T —LEPRIRERII AT, (H4 N
FEH BIRT AT bR PR B N & — S S AR, KB A N i T
BT LU — 2 ) e

PUAELEBAT L4505 AR, fR s AT .

hw,hl = get_word_stats(dfc['title'], 2, 1)
hw

IR R 6-23 HHa Y -

K BATER T2 IR R . Bk RBA TSR Eer M r 0 CHERAMER
WRF, Bl [number], REH#E DT, WHESHESIEZRXFERTHIA SR R
RIER R, AT AR,

EBAFRE & =Ioilik.

hw,hl = get_word_stats(dfc['title'], 3, 0)

O #{E: Donald Trump /&3 H 2016 MG Kk RENZ —.
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EIRACHS A R 6-24 I

W

WEL (that, will, make) 4
(donald, trump) 7 (for, people, who) 4
(vear, old) 5 (that, are, too) 3
(community, post) 5 (a, woman, is) 3
(fox, news) 4 (ring, of, fire) 3

(white, people) 4
(dies, at, 83) 3

(cnn, com) 4
(are, too, real) 3

(19, things) 4
(things, you'll) 4 (you, need, to) 3
(going, viral) 3 (of, fire, network) 3
(23, things) 3 (pictures, that, will) 3

K 6-23 K 6-24

B, SCHBRENFNEBZ, bRl EoRERIR 4 L) BuzzFeed WU . LA BB FIE
U o FRAT 1B A A WA X s 7 A s B A R i iR 22, 1X FLIE S B3 KB B BuzzFeed
ST

dfc['site'].value_counts () .to_frame ()

RS A A 6-25 FIf -

B
BuzzFeed 131
The Huffington Post 56
Nytimes 35
Upworthy 24
IFLScience 20
Washington Post 15
Mashable 13
Mic 11
Western Journalism 8
Business Insider 8
the Guardian 6
CNN 6
The Atlantic 6
BuzzFeed Community 5
Fox News 5
Rolling Stone 4

K 6-25
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BATTLAE R E 2, BuzzFeed fE4 L 1 1AL, A% — A7 Huffington Post $7JF
THEREE, MXAMEEEF Jonah Peretti (25 . & E WK & LGB 0T 2L
[EAEPNIDL &

SIH AL, AR T BGRRRE, # F RIS T I C
6.3.3 HEAEBCHIMNZ

e b=, AT T — AR BRI bR i WL n JCHEE,  IUAE R A X AN
PRECRIR R M TN

BATVKIXFETFUG: LB SR, B ol ROV SMEE AL, bR IR 56/
B, FTCAVEEAF IR E — @R U, EEREIESC, @ EReieEE 4B is.

hw,hl = get _word stats(dfc['text'], 2, 1)

hw

RS A K] 6-26 i

BiBE)2, TNERRBETE 2R EA MR TR B2 R T 3R 7 RT
Rt . BURRMIE I R

FRAB ) N 2R ER A, T IE ST N S 30 2 BB IRET & A L, XEATTRE? FRI
FEME “13 Puppies Who Look Like Elvis” Ht “The History of US Race
Relations” XRLHMTFHESKIL V.

AT KRB B — AR XU AL T IS = Jud.

hw,hl = get_word_stats(dfc['text'], 3, 1)

hw

RS A B 6-27 T

AT TERFEN T T E ARG AR . A 7 IXLEE, LEFRATR LA 2 N 2515 1)
TR

OB MEE MR BRI EAAEN AL, 10 IE S KR L2 M Z AR R, JTEAE T Gt 4 R AR
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wE
(islamic, state) 160
(united, states) 126
(year, old) 121
WE

(new, york) 91 N N

(advertisement, story, continues) |32
(social, media) 60 (articles, buzzfeed, com) 27
(years, ago) 57 (check, articles, buzzfeed) 27
(white, people) 51 (buzzfeed, com, tagged) 21
(first, time) 49 (new, york, times) 19

X (via, upward, spiral) 17

(bernie, sanders) 45

(pic, twitter, com) 17
(don't, want) 44 -

(new, york, city) 16
(Iast, year) 43 (every, single, day) 16
(every, day) 43 (follow, us, twitter) 15
(black, people) 40 (like, us, facebook) 14
(climate, change) 39 (9, m, o) 3

(facebook, follow, us) 13
(don't, know) 39

(us, facebook, follow) 13
(many, people) 38 (may, like, conversations) 12
(two, years) 37 (playstation, 5, xbox) 12
(president, obama) 36 (5, xbox, two) 12

K 6-26 K 6-27

6. 4 MEASIED TR

BUAELEFRA M FH BT 22 B AR VU R i — MY, e mT MRPR S e I 2%, T L 4y
FHRE BATEMH AT SO LB BRE, PR TIANEIMRRIE

PRSI N, BATTRE—NERPHABFER, FRAEEZ 2R BN E. REX
e, BAE R Tk LT 5 AE .

PRATTIAE FH —FFR A BEHLARAREIVH (random forest regression) 5L, 7EATH I E TS
i, BATE LUK — A A se B, S T 2Ry, mix B, ATl A Al
VAR SR T 2 RS 28R, FRATTW AT LUB /0 IR BRI o N AR FE - R4 Rl o2
], AH X TS AR B AL R, S A A BRI AR

B, AT A — AR I AT B A Y R R RS BRI B . sk T
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AT Facebook ) Like HCR IS5,

ESE TN sci-kit 223 B, OREIXFERUACEAE : MBRE S null HIVAT, EEATHRI
P, B R BEEAEY) 73 D SR AR .

from sklearn.ensemble import RandomForestRegressor

all data = dfc.dropna(subset=['img count', 'word count'])
all data.reset_index(inplace=True, drop=True)

train_index = []

test_index = []

for i in all_data.index:

result = np.random.choice (2, p=[.65,.35])
if result ==

test_index.append (i)

else:

train_index.append (i)

TAEH — A BEALECE s ki e RTINS CGET BTN RS HE A
£EH, HMRM I RLN 2/3 F1/3. WEXFERIME, 1T DU ORIRA RS BN 2Rk A
BELAMAEAERN RS W0 F s, FRATAT DK HFTEIH K.

print('test length:', len(test_index), '\ntrain length:', len(train_index))

AR ARREAE R 6-28 % test length: 140

train length: 245

A, FRATR AR SEME S EAR . FT Kk, FENAF I EEEE
RIS, BT, DataFrame X% & G RNl 7 %
AN ATR . BRAT TR EAT gD . X ARl A — A SR AT R T2
I, B ZFIKE A 1 3BT B AR 71 0 3E TR . W T AL B .

sites = pd.get_dummies (all_data['site'])
sites

RS A A 6-29 FIfH -
HERIFA s mT LAAE & 6-29 3
DAEFRAT AR R 53 O ZREEFTINA SR, 4 F B

y_train = all data.iloc[train_index]['fb'].astype (int)

K 6-28

X train nosite = all _data.iloc[train_index] [['img_count', 'word count']]
X train = pd.merge(X_train nosite, sites.iloc[train_index],
left_index=True, right_index=True)

y_test = all _data.iloc[test_index]['fb'].astype (int)

X test nosite = all _data.iloc[test_index][['img_count', 'word count']]

X test = pd.merge(X_test nosite, sites.iloc[test_index], left_index=True,
right_index=True)
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Windsor
News -
Ach zreakmg Wise
ABC soury BBC Boredom ) Business BuzzFeed Western ews Mind
Park Bloomberg.com Breitbart . BuzzFeed . |CNN |... |Well . &amp;
News News Therapy Insider Community Journalism Healthy
Press Latest
) Body
Headlines
| Windsor
Star
0 0 0 0 0 0 0 0 1 0 0 ..|0 0 0 0
1 0 0 0 0 0 0 0 1 0 0 ..|0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 ..|0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 ..|0 0 0 0
4 0 0 0 0 0 0 0 1 0 0 ..|0 o] 0 0
5 0 0 0 0 0 0 0 0 0 0 ..|0 o] 0 0
6 0 0 0 0 0 0 0 1 0 0 ..|0 o] 0 0
7 0 ] 0 0 0 0 0 0 0 0 ..|0 o] 0 0
8 0 ] 0 0 0 0 0 0 0 0 ..|0 o] 0 0
9 0 [} 0 0 0 0 0 0 0 0 ..|0 o] 0 0
10 |0 0 1 0 0 0 0 0 0 0 ..|0 o] 0 0
11 |0 0 0 0 0 0 0 1 0 0 ..|0 o] 0 0
12 |0 0 0 0 0 0 0 0 0 0 ..|0 o] 0 0
13 |0 0 0 0 0 0 0 1 0 0 ..|0 o] 0 0
14 |0 0 0 0 0 0 0 0 0 0 ..|0 0 0 0
15 |0 0 0 0 0 0 0 0 0 0 ..|0 0 0 0
Kl 6-29
[ S oL . . = o
XEE, BATKE T X tests X train. y test fly train &&. WA HENIN
e
AR

clf = RandomForestRegressor (n_estimators=1000)
clf.fit(X_train, y_train)

X PAT ARG, FATINGR 7R, i, i XM AR TR i £ P K, g

B3k £ /b Facebook [ Like .

y_actual = y test

deltas = pd.DataFrame (list(zip(y_pred, y_actual, (y_pred -
y_actual)/(y_actual))), columns=['predicted', 'actual', 'delta'])
deltas

FIRACHS A R 6-30 FI% o
FEXH, TATEBDHERITTNE . SEhEMZE At PRARX A RA ML

giit.

deltas['delta'] .describe ()
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RS AR R 6-31 F%TH -

F N 2.982869
310909.750000 (336000 [-0.074673 || 4 : delta, dtype: £loatés

Tl SRME | E b
0 [290888.000000 |395000 |(-0.263575
1 |336476.000000 |386000 |-0.128301
2 |276856.000000 |383000 (-0.277138
3 |278293.000000 |378000 |(-0.263775
4 |208898.000000 |352000 |-0.406540 Qﬁﬁ_ﬁﬁ 140.000000
5 |259866.000000 |363000 [-0.284116 |[|*F-3EME 0.053903
bﬂﬁi 0.587523
6 [262380.500000 1100000 (-0.761472 (| {5 /|ME -0.774626
25% -0.297857
7 [318108.000000 (360000 (-0.116367 ||| o ¢ 0.000637
8 [251200.000000 [337000 |(-0.254599 ([ 75% 0.277858
9

K 6-30 & 6-31

XA KRN BRI AECR 0! 40, AR, AR —MAERELR,
PRONE I IEA S R RARAAAE, IF BT AP, AR BRAMER AR . 1h3k
IIRE — ARG BRI R R PG IR . BATRAEH TR IR ZE (Mt 2AriEZ) T

ESERRTEME.

B, RUH T AP EEAUME, AEBRAEP DR B S 7 4 LisAT

T,

a = pd.Series([10,10,10,10])
b = pd.Series([12,8,8,12])
np.sqrt(np.mean ((b-a)**2)) /np.mean (a)

XK A 6-32 [

PR I 5 I AT LA

(b-a) .mean ()

XA 6-33 i .

0.20000000000000001 | 0.0

K 6-32 { 6-33

WARATF A B MG Y I RRATBE 1T XA G i

np.sqrt(np.mean ((y_pred-y_actual) *¥*2)) /np .mean (y_actual)

OBFFE: FEERERR, MhAr@imgeit )y 08 G R IEE s .
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RS AR R K] 6-34 %

FIRRI, AT 2T T © EBATAN »
PN . Y 6-34
B IIN 53— ANFFAE . SRE B IR 1) T 02 A B
THORMBTE . TNV G T B LR A AR B — . 02 T T I3 2 1 T
1RAZ, FRATTHG BN 1) Rl B VR G 4 RURRAE

from sklearn.feature_extraction.text import CountVectorizer

vect = CountVectorizer (ngram_range=(1,3))

X titles_all = vect.fit_ transform(all_data['title'])

X titles_train = X titles_all[train_index]

X titles_test = X titles_all[test_index]

X test = pd.merge (X test, pd.DataFrame (X titles_test.toarray(),

index=X test.index), left index=True, right_index=True)

X train = pd.merge (X train, pd.DataFrame (X titles_train.toarray(),

index=X train.index), left index=True, right index=True)

FEIXLEARHDAT rh, FRATKE R n TCTERRRE I B IAT B RAE o IR SR SRS A,
BERGHETSE .

clf.fit (X train, y_ train)

y_pred = clf.predict(X_test)

deltas = pd.DataFrame (list(zip(y_pred, y_actual, (y_pred -

y_actual)/(y_actual))), columns=['predicted', 'actual',6 'delta'])
deltas

FIRACHS A R 6-35 % o

0.6934545982263226

T E 2 pRE ZEMH
0 (296150.000000 (395000 |-0.250253

-

261650.000000 | 392000 |-0.332526

305240.000000 | 386000 | -0.209223

212840.000000 | 378000 |-0.436931

308080.000000 (378000 |-0.184974

254168.571429 | 374000 | -0.320405

262640.000000 (371000 | -0.292075

224250.000000 | 366000 |-0.387295

213500.000000 | 340000 | -0.372059

O o|IN|lOO|O |~ |ON

273950.000000 337000 |-0.187092

K 6-35

OBFFE: FIXE, MPHEME, BORRRERRE BRI TR ZE .
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FRAEH BAF 77 A A A iR B S O
np.sqrt(np.mean((y_pred—y_actual)**Z))/np.mean(y_actual)

XK A 6-36 [

BB T — 5 MR, LR TR AR SR I — M E . AR ITRRA 5T

all data = all_data.assign(title wc = all data['title'].map(lambda x:
len(x.split(' '"))))

X train = pd.merge (X train, all _data[['title _wc']], left index=True,
right_index=True)

X test = pd.merge(X_test, all data[['title wc']], left_ index=True,
right_index=True)

clf.fit (X train, y_ train)

y_pred = clf.predict(X_test)
np.sqrt(np.mean((y_pred—y_actual)**Z))/np.mean(y_actual)

RS A A 6-37 FIf

0.64352892438189691(0.64134526362902999

K 6-36 ¥ 6-37

ok, SR EARIE L T RATRIBUR . SR T % T LAV IS o RO
A, AT BUSAR I TLR AR JAT (0 FL ], ST OB AP 2 A7 IE I iR
SRUASE SR ST R AR T O, A T LR B RS RE IO TR R
AT & 30 PURRSE TR TP, 0 T SR b BOU S B, BT 2
BT

AR PR, FATEPRAAOBIE P T RN R ARV I 2 17
UL BT RRFIR . A T 2ZAPU, W RIRRATE (S LTI %
St BIARATAIGT T — Uk,

6.5 IhNgh

FEATE S, FATETC 1 AR AL R, AR T P BN AR AR B R g i,
PR JATES: 2] T ERE & 2R SRARFE, DL IR S 7 o R At 2 .

i BARBEA X B2 BIRO RN, N MR R £/ W REXie AT, thir
T oER TR SR 2R ARE A K.

OBF&E: HHE (Listicle) SEFCPHEHTT, ERIVVE BARRRT SRR —.
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ERHEF I MM R TS

A, MY AHNINSE, AL ERENEE. XA PR
FIMAN—FABERS B R A RIS, 1 R REWER_E AW AR 7R S AE VRIS .

XAk H Lewis Carol [f] “Through the Looking Glass” —15: “HifE, XH, /REH
fift, PravIIFEHL, AR AT DARFRAE . 7

KRR — TR M PUE R AR 2 %, FIa MRSA. BEEBATHT A
HBRGE R PUE R, XA e BEAGBOIGBT B R G, DAFTIERATI 254

AP AR T B A KR, HEFFRI GRS BaEw
R NSRS, TR REAEREN, SRIEREMLAIFN, PRTHREMTE ST AE T .

Blhn, — kAR AAT IROE 2 PR SR A A RILR, ISR T AR AT 1
M GOl TR XIS — LE AN AN . ISt L R TR o il N 28 B
SR TS BTN, NTRESEME, EEREHAIIN T IR E
B ST RAIHE, 2R T B A TR ), R R T A
i E. XWEWRE 1 A0 RIGARHE, SATHE 8 1, X B I 5
MU 7, R AT BB B PR RN IR ARG I B . (2, — BICMI G 4k, T
ZoHEME, MAITRAEEET DA RS BHRAE 12 AREARSE, JHE 1 5%
HAAZ 5 ¥ . X ERE IRk, BUHEREN TRk 7 BAIRRCR .

M IEAE SRR IR AR T A7, R8> 1 1 A W SEEh Fy . IXFRRONAS o b R B
MiE—EEM. GAaFBREATRE, LHEITHRRF XA, 8T T —4
WHED. N TR CABENR”, 525 b R IE N .

FEAF N, FATRAE— LRSS A AR 7 s . AN, JATRAEEE 2 1
), BRFCAN) “A7 ZXRH. ERHE T RSN, A BIMEPES EEE, XL
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ATTRETEMIIAESS . AR, XA RE R A IR 2 ) SRl
FAPAEARF DI IB LU
o7 3T IS,
o kT, WIS UREATEE A7
U R NG RS
o FJ PP AL AR AU BL & 2% ST A

WRERA AT TR EMRE., RESHRAERL
0 HEPE TR, doRARR AL AT E 5 5 1 5

A, e AR .

HAITR S, WAZH B THITH R T, XEFTF 4%
RAR T RL AR A AT R G 3, R ALIHR
B AT ) ARIRATAT AT,

7.1 Wi Ry EE

WIFaE, EBATe 1T 18— 280 Rl T A I S AR M M % AR T e
TR, WisE. idr. ZHRITEEEEEE (BT, 0. BAEE#RSE, X ERATKT
WA B R T BEEMEE T, B R B AR AR — /Nl Ham ARKATR
YEUFRE, NTHUPRCER MR 238, AT APEE I, UGS &~ .

B EH IR T TR HAEEZ —. Mg MERARTRI . FEAT 2 Hr s
R A S ARBUR FHRAE 2, AT 0 2 F) B AR o ISR B SR A A A
=, Pl BAMBLER. IR SXEEG RIS LR IRBIHK, Xk
B PSR 2 F) W 555 EER I DL o

FBRE BB E R BRI BRDHIM VAR B DA e 1 Frf vl
AFAEE, M FEREA AR KL ERIR DI W] o ABATAAE, R 25 b ) S i ——
KIR—— DN LR 2 A AT AE Lk, R EREE ANAT A X TR . — ok, A1/ ix
e B ROV IR BB DB R O T 2R R

XA FEA RIS [F RO MEERIE &, BN IER R ] ARG AN . A
o, XREEME?
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7.2 XTREWE, HREFHRINEHFA

ek 50 i, BEET S RA RN R ES W R A RO I8 XA B E
Eugene Fama KNI, BN BNER, Frf vl S BAT TS 70 S AR B ARS L.
BElIt, A7 5 B 3 AN AT REAE USSR R (el AR “4TITT 8% 7. A 30T B 3l 3 4 A
HA=MEA: 5530, F5mA M.

5N, TIRA MR SHE T, BBTE TIE AT 2 A0 R A5 EOR T AR K A4
1o PSR AR B AR AR R . BEAh, BAREBRD TR IR, ERLE LT A
T 73 HT ] e A AL o

fEpsmarh, A% BLE R 7 30, 2RI B T A AR SR R B A T (5 2 MG L
T BRI AEEA M M8 Tk 2280 fa, R, BRI ST A 0T AL

B
Luz_n”fEA%\o

R e Eig, AT E R, FEIFAR. e, BRWIEA L
UG MIESIETE, ERNMTEZEI T ARSI T . BRI R 2
B, AA LS — B i i —H R RIS Fama (L ——R 3N 5 Hik
IR eSS

WMa, HaRshE HHme? RESHIRZARM, (HHIA MR LR —B
R AR, R EA IR BRI T HEA o KR IR R BRI A — BUn|], AR 1E—
SEN M R B IZE . — MK ISR S 5 HEK T RE 2 I SEARE K 500 454,
HEFERRIHA AT 25 MBS, FFEEN—F, RRERX TR,

X ARAR — AR A A S —— SE Nt . (H2, B B E AR AT AATT
WA S R Nt ale? R DUEER, IR 2 W TR AR, BB R T A
ATARAT AL BT RS B, AR NTER) . RGVERIRZE . BT FE R WIARAT TR0 T A i 1) e 2
AL, SRR IYIRAE X B 8 X ML T

B ORI 22 (52 5 22 ST RN BRI RN T ), XM RN S SEBIERAIY ? SRR
—BEAR B R LR, BRI iR, HSCRZ KKK, I RS A i A
RIS AT T REMRE RS 70, TR . A T RXMGEUNOA S, AERATREE T
—%, BRWMEIET B DR .
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7.3 WA & —1 32 5 K

FATE S B ETHARITE, LULTFIG RIS R . REFLED ZHJLES, bR R
500 FEEHIRIL. FATHAEH] pandas FITHRER P AESE . X ALFATTAT LAY ) 24N ISR EE
KU, HFE Yahoo!Hl Google.

B, TELE datareader B, XAILMEAH Ay A4TEL pip %3%: pip install
pandas_datareader.

e, AR RECMRSN, WTHR.

import pandas as pd
from pandas_datareader import data, wb
import matplotlib.pyplot as plt

$matplotlib inline
pd.set_option('display.max colwidth', 200)

AE, FRATKEZRE SPY ETF AR . BAREE AR /K 500 FIMEEE . FRA TR RO 2010
FEAIF) 2016 5 3 H YRR .

import pandas_datareader as pdr

start_date = pd.to_datetime('2010-01-01")
stop_date = pd.to_datetime('2016-03-01")

spy = pdr.data.get_data_yahoo('SPY', start_date, stop_date)
EIRACRS A B 7-1 R

JFEEAR Jie i Ao Wtk Ay AN | PR

9
2010-01-04 | 112.370003 | 113.389999 |111.510002 | 113.330002 | 118944600 | 100.323436

2010-01-05 | 113.260002 | 113.680000 |112.849998 | 113.629997 | 111579900 | 100.589001

2010-01-06 | 113.519997 | 113.989998 | 113.430000 | 113.709999 | 116074400 | 100.659822

2010-01-07 |113.500000 |114.330002 | 113.180000 | 114.190002 | 131091100 | 101.084736

2010-01-08 | 113.889999 | 114.620003 | 113.660004 | 114.570000 | 126402800 | 101.421122

2010-01-11 [ 115.080002 | 115.129997 | 114.239998 | 114.730003 | 106375700 | 101.562763

2010-01-12 | 113.970001 | 114.209999 | 113.220001 | 113.660004 | 163333500 | 100.615564

2010-01-13 | 113.949997 | 114.940002 | 113.370003 | 114.620003 | 161822000 | 101.465387

2010-01-14 | 114.489998 | 115.139999 | 114.419998 | 114.930000 | 115718800 | 101.739807

K 7-1
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PLAE ] DA iR et 1o FRAT A IEERE Y, R R
spy_c = spy['Close']
fig, ax = plt.subplots(figsize=(15,10))

spy_c.plot(color="k")
plt.title("SPY", fontsize=20)

R RRIE 7-2 Hf

" 3
e

|~

100

» ¥

H 4

K 7-2
e 72, BATER| TiREREN, frdE /R 500 F85H KA B A K. 1EFRAT
AT — 500, BEWMBEGIXA ETF, 1Z3HE AN B RG22 D
A e b BCE AN AL H AR

first_open = spy['Open'].iloc[0]
first open

IRARE AR B 7-3 BT
ROk, ARAS BRZIANE &S — R .

last_close = spy['Close'].iloc[-1]
last_close

XS 7-4 k.
112.370003/198.11000100000001

K 7-3 & 7-4
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e, EBATERBANIHIR AR L.
last_close - first open

R RRIE 7-5 B

R, BRI AN A RIRE, TN 100 BRI IRATREL) 11,237 7T,
PZIS BASE SRS, AHIE ) 100 BB E LI N 19,811 ET0. KB B ARA T it 76 %

fodicas . AHEAE T

PAELEBATE R F A, #9525 fica .

JeE2 s IR 2 RN S HYBESR

R RAE B EATAERE H TR SEA

spy['Daily Change'] = pd.Series(spy['Close'] - spy['Open'])

AT R SRR AOT R AR RATRE S .

spy['Daily Change']

R RRIE 7-6 M

85.739998000000014

H

2010-01-04
2010-01-05
2010-01-06
2010-01-07
2010-01-08
2010-01-11
2010-01-12
2010-01-13
2010-01-14
2010-01-15
2010-01-19
2010-01-20
2010-01-21
2010-01-22
2010-01-25
2010-01-26
2010-01-27
2010-01-28
2010-01-29
2010-02-01
2010-02-02
2010-02-03

-0.349999
-0.309997
.670006

0.959999
0.369995
0.190002
0.690002
0.
0
0
0
0
1

.440002
-1.090004

1.
-0.
-2.
-1.
-0.
-0.

0.
-1.
-1.

0.

1.
-0.

680001

439995
390000
220001
989998
440002
029998
660004
620002
650002
909996
119995
049995

K 7-5 B 7-6
IUAE L FRATTHRE 3 B B A B AR Ak A

spy['Daily Change'].sum()

R RRIE 7-7 B

FreL, ARATLLE S|, AT C 2 NI 85 g, N B RIRIRIE

41.460173000000196

K 7-7
41 fEREEK .

MERgt — DA E T IR SR B X BN A B H B BOh s A R
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B8 52 2 W Il 2AR T B P A2 G O el 28, (B e sh M S anfer e 2 AATT L2 AE KUK
TR EE R SEA LRI R, B DL RARE B R TR, RS M a8 S M HU A
HRBLAT

FATAT LMEA] NumPy SRt HS P G agbriE 2, B&mT.

np.std(spy['Daily Change'])

AR A B 7-8 HH Y

BUAE, RN R 5 HIbRHE % .

spy['Overnight Change'] = pd.Series(spy['Open'] - spy['Close'].shift(1l))
np.std(spy['Overnight Change'])

AR AR A R 7-9 [k i
1.1449966111357177|0.95281601518051173

K 7-8 & 7-9

B, Fasss 5 5 #h 2 S L B BRI BN . 2810, FEA BT R sl Itk #
SR ARFRATTECET RN SRENE , 2N BRAE 5 H 4284k

B, ERATREE TS S H R H .

spy[spy['Daily Change']<0]['Daily Change'] .mean ()

AR A A 7-10 B%a

WAE, FAPREF TS H IR AAZL

spy[spy['Overnight Change']<0]['Overnight Change'] .mean ()

AR A R 7-11 Y
-0.90606707692307742|-0.66354681502086243

K 7-10 | 7-11

IR, BAVEBIFBEAE 5 SRS 1P X8 T 08 B /N T8 A A8 5 SR T

BIHFONLE, FRATHGZ NI T S, DCRE R R XHE B T2 E IS 5
FHEFRATH IS BRI 2% o R SERT T =ANSRIE @, A TR AR S & — P pandas B 7
Hl: &R HEHR (WE B S B RN SR R CY B IR BB M A1)
FIREA R (WE H S 24 H IR 2240, Bk,

OBFFE: RBEAEER, TR T WA %,
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daily rtn = ((spy['Close'] -
spy['Close'].shift(1l))/spy['Close'].shift(1))*100

id rtn = ((spy['Close'] - spy['Open'])/spy['Open'])*100
on_rtn==((spy['0pen']-spy['Close'].shift(l))/spy['Close'].shift(l))*lOO

AT 2 pandas. shift () J7v% L2 R AU e 20 0 25 0 T — R ) B
Hlo B, TR RIS — Series, BRI HUELAN LT — H B
B HTRIUFEZEN, N series ArEEMEIE A& —A . WIERITEIHB
Series, WRATLAEHILLTF A,

daily rtn 2010-01-04 NaN

- 2010-01-05 0.264709

R v Sk 2010-01-06 0.070406
FRARRSAE S 7-12 % 2010-01-06  0.07040¢
PLE KB BITE ARG . RO1GaI—4  [201001-08 0.332777
R BB N RO R TS, ARRATEN A SRy (2070-00-72 9. 2a282
iR ANEAS BN — R TR T T RS B S 2010-01-14  0.270456
g, LA NEEILZE (Sharpe ratio) MIZRPH. FRZATU 2010-01-19 1.249559
i, R RAR A R R R I B . X IE R R [201070120 m1-07e8e0
SRR MA RN . Bl —MEBEMROMEE, Kiti  2010-00-22  -2.229184
BRI T IR, FRAE A R = LAk B4 |2010-01-26  -0.419057
2010-01-27 0.475715

b,

def get_stats(s, n=252):

s = s.dropna()

wins = len(s[s>0])

losses = len(s[s<0])

evens = len(s[s==0])
round(s[s>0] .mean (), 3)
round(s[s<0] .mean(), 3)

K 7-12

mean_w
mean_1

win_r = round(wins/losses, 3)
mean_trd = round(s.mean(), 3)
sd = round(np.std(s), 3)
max_1 = round(s.min(), 3)
max_w = round(s.max(), 3)
sharpe r = round((s.mean()/np.std(s))*np.sqrt(n), 4)
cnt = len(s)
print('Trades:', cnt,\
'\nWins:', wins,\
'\nLosses:', losses,\
'\nBreakeven:', evens,\
'\nWin/Loss Ratio', win r,\

www .aibbt.com
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'\nMean Win:', mean w,\

'\nMean Loss:', mean 1,\

'\nMean', mean_trd,\

'\nStd Dev:', sd,\

'\nMax Loss:', max 1,\

'\nMax Win:', max w,\

'\nSharpe Ratio:', sharpe r)
IAELETRATE A 0 FB AT RIS HEERIMEE . X B FENFRA B

B CREH B G, SRJE HUHR S 5584, Bk

get_stats(daily rtn)
RIS A ] 7-13 BT

get_stats(id_rtn)

IR AR R 7-14 T

2% 1550
LHWH : 1549 BAKS: 851
BAKE: 844 KL : 689
Tk 699 BSFHRkH: 10
BTGPk 6 B/ 5HH 1.235
BA/ =) 1.207 BRI ERE: 0.517
BAMFHE: 0.691 SHRMTE: -0.59
SHMPAE 2 -0.743 PR 0. 021
Al 0041 Bl 0,758
Fifiz : 1,009 =
BATH: -6.512 Bkt -4.175
P - = A
BREF4.65 BKEA: 3.683
Hilx: 0.6477 HhEg: 0.4472

Kl 7-13 | 7-14
get_stats(on_rtn)
LIRS A ] 7-15 BT

WURPT I, AE =SS, KNI A A d5 e 125 [ 45 3R DA e e 4 (el 41
haEZ . EWOE TRAMBEHTE (8. F —iEMERRE, RIMER BRI A
RIS A LT AR R 2, s B AU . B, BB R By
TSRS

FIHBTRT B BAHHA — M AR L 1, W DUR e R BB HRANT 5 2 ) S
BUE, RES VMR —ASFTRISRNE, ER 2 VT H AT B =S .

IEBAPRE G XA P RL SIS Gt Bdls,  wlsl 7-16 Fron.
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5 H: 1549

BANKE: 821 B RE s 1549
THkE: 720 BRI 454
B5P ke 8 TR 340

=4 . B5PREL: 755
BRI/ sl l. 14 A/ S 335

BFBEYME: 0.421
T BAAEHE: 0.684
Al 0437 S 0,597
FH42 0. 02 4350, 07
FRifE%: 0.63 FifE%E: 0.663
BAkTi: -5.227 BATH: -3.46
BRBEAM: 4.09 BREF: 5.93
B¥x: 0.5071 BE¥L*E: 1.6675

K 7-15 B 7-16

H TIEAENE, TATE Y R LT LN TR RIS I =4, 70 R AR 73 sh i,
BT R ER, R R R PG IE — 2.

PR WA B X b SR T3 SRS 1) 2 TER S — R - FE MR I R B X TR
HRIEFRAE L T 1,000 KFENUE S CEABEANEN), REEFERIGGH—. X5 TR
AP 1000 REEHLE S A

KRNI T WA, N ATIXFEMWE? FRIXFEMZ N TUE, i
PRI 2 ISR, IR ARMEIA S I B — ST R AR AR SRS . X2 BT B 12
PR, FEAT 5 RIS T R AR I IR XU o X il A AT A S SR A St A AT AR e
M EE—mT N, BT SIS ART I E T RGN ZE . WRARAEERS 5
AR, RNERMTIZEITE S, 5Tl s55# T8 5.

PATVE G CH, RO AR AAT X S 55 ot AT i e R

7.3.1 SERARATIRR W S0
AEREMPTRATMII T . R%6, AFRIEER/R 500 JHCHER ) 2000 42 TF 46 080

start_date = pd.to_datetime('2000-01-01")

stop_date = pd.to_datetime('2016-03-01")

sp = pdr.data.get_data_yahoo('SPY', start date, stop_date)
I BRNTEEXAEE.

fig, ax = plt.subplots(figsize=(15,10))

sp['Close'] .plot(color="k"')
plt.title("SPY", fontsize=20)

RS AR B 7-17 FO%TH
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SPY

220

200

180

160

140

120

100

a

& = »° » ¥ & &7 °

H

K 7-17

W 7-17 R, FATER] T M 2000 FEFF-462) 2016 45 3 H 1 HIHE], SPY MMM AL .
M —EAFER 23N, AR5 1A s R

EFRATEXAHY RIS TR B, FRE = AN SRS R 2R

e, ERATAEAN R ELE, WRAR.

long_day rtn = ((sp['Close'] -
sp['Close'] .shift(l))/sp['Close'].shift(1))*100

long_id rtn = ((sp['Close'] - sp['Open'])/sp['Open'])*100
long on_rtn = ((sp['Open'] -
sp['Close'] .shift(1l))/sp['Close'].shift(1))*100

BUE, EBRATE B A SRS 1 S AR -
1. EoeraEH R,

(sp['Close'] - sp['Close'].shift(1l)) .sum()
LIRS A ] 7-18 HfTH
2. ARE R EHR

(sp['Close'] - sp['Open']) .sum()
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ORARE AR R 7-19 FO%TH

|52 .67250100000001| -36.91226699999963

K 7-18 B 7-19

3. A RREER.

(sp['Open'] - sp['Close'].shift(1l)).sum()

IRARE AR R 7-20 FO%TH
BAE, EIRATVE B AR 1 vt S
4. H, BAMEEIEHEHRPSUE.

get_stats(long _day rtn)

IR A ] 721 FR

86.77226799999964

L5 IRH: 4064
BAIKE: 2168
SHKE: 1881
B5PRE: 15
BA/ FHeH1.153
RAMTH(E: 0.819
TR A -0.91
FEHk250.016
FRE: 1.275
RS -9.845
BKEF: 14.52
BiHE: 0.1958

K 7-20 B 7-21

5. TR, JRATEREGE T R GE it .
get_stats(long_id_rtn)
FRARRS AR B 7-22 O

6. fJa, FAVFBIRAE ARG IHE.
get_stats(long on_rtn)

RS A ] 7-23 FfR

PATTLLER], EERPFRNEA, =& ZRKEREMEE. mREAEL L 16
M, RAEARFFARMEL /RETE, MABMNT T8 tRBATAEREFFAETE, [l
LRI 50%M ! VAR, XEBIREHE LG EAS . WEB, RIRTNT R

OFHE: WOEERRDE, MEIIFRFEME, R RN BAESRE LW, RERAFHIM

50%7F o
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SERMREE, BB, K2 TR

5 R%: 4065
Eﬂ?ﬁ@k: 2128 U 4064
Sk 1908 BANKE: 2152
BT PR E: 29 TH%E: 1878
BA/5HEM1.115 ﬁ?%g;}ﬁ@ﬁa&m
BRIHEE: 0.686 /75 11.146
SR EHE: -0.766 BRI FEHME: 0.436
P 25-0.0 SR PHME: -0.466
o s FH350.016
FrfE%: 1.052 Fofk: 0.696
k5 -8.991 BRk=H: -8.322
BREFM: 8.435 BAREF: 6.068
H¥x: -0.0063 H¥x: 0.3541

K 7-22 | 7-23

7.3.2 M RF I, Ryt IRy

BUEBATA — N T B, ST RS — DRI . AR DR A
MR RIT A, A ISR B A — R RS AN (R T 25 — R WA A o A TR A8 Y SR 1)
BRI 477X, RET AR AR .

FBRNOER RN RICRK K E DataFrame MR, EIXMEAF, FoA]
Ko £ 20 MG, WRETR.
1):
'+ str(i)] =
sp20 = sp[[x for x in sp.columns if

'Close']].iloc[20:,]
sp20

RS AR R 7-24 T

for i in range(1l, 21,
sp.loc[:, 'Close Minus sp['Close'] .shift (i)

'Close Minus' in x or x ==

e | WOUHE | RI2E | BOFER | W4F A | WSHA | BICHK | M7HK | HISHA | HORM | \AT11A#
[ e dt [1€: A [€:A ekt e [ [1€:A [€:A [€:A
H
22031- 140.937500 | 139.562500 | 135.875000 | 140.250000 | 140.812500 |141.937500 | 140.343704 | 144.437500 | 144.750000 | 147.000000 |... | 146.968704
Egogz- 141.062500 | 140.937500 | 139.562500 | 135.875000 | 140.250000 |140.812500 | 141.937500 | 140.343704 | 144.437500 | 144.750000 |... | 145.812500
§:°3:; 143.187500 | 141.062500 | 140.937500 | 139.562500 | 135.875000 | 140.250000 | 140.812500 | 141.937500 | 140.343704 | 144.437500 |... | 147.000000
ﬁ:o:; 142.593704 (143.187500 | 141.062500 | 140.937500 | 139.562500 |135.875000 | 140.250000 | 140.812500 | 141.937500 | 140.343704 |... | 144.750000
(2;(2)0:; 142.375000 | 142.593704 | 143.187500 | 141.062500 | 140.937500 |139.562500 | 135.875000 | 140.250000 | 140.812500 | 141.937500 |... | 144.437500
K 7-24
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EAMCEAE R T4 TR AT 20 525 H AW -
TR BRAT AR P SR A1 X BRI 3R . B2, (RS a R, A JLAEAN

iopa

B5E, BATRAUEIX LS, TXAE A 240 fi I ) 21 e B I TB) (RO, 40 s

sp20 = sp20.iloc[:,::-1]
sp20

IR A U 7-25 FIfRH

BI20H B | BTTOH B | RTISHAY | AT17HAY | AT16H MY | RIISHEY | RT14H M (RTI3HEY | BTI2HE |BT1ITEHA | | AOH/

Wtk Wk Wk ek ek Wk Wk ek etk Wk etk
HY
ﬁgﬁ; 145.437500 | 139.750000 | 140.000000 | 137.750000 | 145.750000 |146.250000 |144.500000 | 143.062500 | 145.000000 | 146.968704 | ... | 147.000000
zgﬁ; 139.750000 | 140.000000 | 137.750000 | 145.750000 | 146.250000 | 144.500000 |143.062500 | 145.000000 | 146.968704 | 145.812500 | ... | 144.750000
ng; 140.000000 | 137.750000 | 145.750000 | 146.250000 | 144.500000 |143.062500 |145.000000 | 146.968704 | 145.812500 | 147.000000 | ... | 144.437500
zgi; 137.750000 | 145.750000 | 146.250000 | 144.500000 | 143.062500 | 145.000000 | 146.968704 | 145.812500 | 147.000000 | 144.750000 | ... | 140.343704

2000-

02-07 145.750000 | 146.250000 | 144.500000 |143.062500 | 145.000000 | 146.968704 | 145.812500 | 147.000000 |144.750000 |144.437500 |... | 141.937500

K 7-25

B, AEBATRASCRRAENL, I BN, PR B i) B bR &

from sklearn.svm import SVR

clf = SVR(kernel='linear')

X train = sp20[:-1000]

y_train = sp20['Close'].shift(-1)[:-1000]
X test = sp20[-1000:]

y_test = sp20['Close'].shift(-1)[-1000:]

FATRH 4000 ZAEdls ST DA, JFEREfE AT m 19 1000 MERINA . BLELET
I ERER, I e RN REA St . BT .

model = clf.fit(X train, y train)
preds = model.predict(X_test)

BUERATAH B CRIB 1, e S sebr 8T i,

tf = pd.DataFrame (list(zip(y_test, preds)), columns=['Next Day Close',
'Predicted Next Close'], index=y test.index)
tf

RS A ] 7-26 FIRH -
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PRI A

(BB
2012-03-09 | 137.580002 137.711754
2012-03-12 | 140.059998 137.845997
2012-03-13 | 139.910004 139.961618
2012-03-14 | 140.720001 139.878612
2012-03-15 | 140.300003 140.680807
2012-03-16 | 140.850006 140.359465
2012-03-19 | 140.440002 140.792090
2012-03-20 | 140.210007 140.356091
2012-03-21 | 139.199997 140.104833

K 7-26

IEBATRE BB TERE . A R B =2 H W e T2 IR, A BA T &7
BRITEE TN IRIR FAT AL 2 R 2 H

LK, FATRE A DataFrame X RN —LEAHMIEIE RORTF RS R, W Fs.

cdc
ndo
tfl

sp[['Close']].iloc[-1000:]
sp[['Open']].iloc[-1000:].shift(-1)
pd.merge (tf, cdc, left_index=True, right_index=True)

tf2 = pd.merge(tfl, ndo, left_index=True, right index=True)

tf2.columns = ['Next Day Close',

Close', 'Next Day Open']

tf2

IRARE AR B ] 7-27 FHH

'Predicted Next Close',

'Current Day

www .aibbt.com

F—A32 5 H AR H Wi 585 H F—A35 H
W Y S B WA Y AT WA 1) 2 L FEREY BRI
H
2012-03-09 | 137.580002 137.711754 187.570007 137.550003
2012-03-12 | 140.0593898 137.845997 137.580002 138.320007
2012-03-13 | 139.910004 139.961618 140.059998 140.100006
2012-03-14 | 140.720001 139.878612 139.910004 140.119995
2012-03-15 | 140.300003 140.680807 140.720001 140.360001
2012-03-16 | 140.850006 140.359465 140.300003 140.210007
2012-03-19 | 140.440002 140.792090 140.850006 140.050003
2012-03-20 | 140.210007 140.356091 140.440002 140.520004
2012-03-21 | 139.199897 140.104833 140.210007 139.179993
K 7-27
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FEIX L, BA TR LA A R 2 A 1 A5 5

def get_signal(r):
if r['Predicted Next Close'] > r['Next Day Open']:
return 1
else:
return 0
def get ret(r):
if r['Signal'] == 1:
return ((r['Next Day Close'] - r['Next Day Open'])/r['Next
Day Open']) * 100
else:
return 0
tf2 = tf2.assign(Signal = tf2.apply(get_signal, axis=l))
tf2 = tf2.assign(PnL = tf2.apply(get_ret, axis=l))
tf2

RS A i 7-28 FIfH

F—A225) [ F—M25H HHIAES H R85 1

W BB Wt AL WAy Framgbi | SR | WAATTH
H#
2012-03-09 137580002  |137.711754 137570007 137.550008 |1 0.021810
2012-03-12 140050998 | 137.845097 137.580002 138.320007 |0 0.000000
2012-03-13 [139.910004  |139.961618 140.059998 140100006 |0 0.000000
2012-03-14 [140.720001  |139.878612 139.910004 140119995 |0 0.000000
2012-03-15 [140.300003 | 140.680807 140.720001 140360001 |1 -0.042746
2012-03-16 |140.850006 | 140.359465 140300003 140210007 |1 0.456457
2012-03-19 (140440002 | 140.792090 140.850006 140050003 |1 0.278471
2012-03-20 140210007 | 140.356091 140.440002 140520004 |0 0.000000
2012-03-21 139.199997  |140.104833 140.210007 139179993 |1 0.014373
K 7-28

BUESRET, HATE T RENS (A% (1 D SR T T 2F — R s . BAl15e M
HEPRENE S 'R L0 E, TR,

(tf2[tf2['Signal']==1] [ 'Next Day Close'] - tf2[tf2['Signal']==1]['Next Day
Open']) .sum()

RS A ] 7-29 FIfH

HETAIES ERAKRY . HR, MBENEAI A 5 2 JATIA ST PP R
FERRILA 1,000 KA, SEARRIH PRI 7 A 20 R?

(sp['Close'] .iloc[-1000:] - sp['Open'].iloc[-1000:]) .sum()

RS A L 7-30 FfRH
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1.989974000000018 [30.560202000000288

K 7-29 | 7-30

Rk, BESRBATFH R RN T, EEEA I AR B EE . iL3R A5
SERE G B R LU

HOE, IXEBE R AR RIS ST .

get_stats((sp['Close'].iloc[-1000:] -
sp['Open'].iloc[-1000:])/sp['Open'].iloc[-1000:] * 100)

RS AE R 7-31 %
WA, FATERREE R
get_stats(tf2['PnL'])

RS A ] 7-32 FIf

ek s 250k 1000
ﬁ;fgdg&' 1000 BANE: 254
Wz 546 TR £
SHkH: 448 Sk 222
B FHRE: 6 BTk 524
BRI/ SHm 1.219 TR/ Tk 1. 144
BARFH{E: 0.458 BRI THE: 0.468
TR FHE: -0.512 THEHE: -0.523
P 0.021 FHY#£0.003
FrifE2%: 0.656 Fixz: 0.453
BATH: -4.175 BhE: -2.135
BREF: 2.756 BABEF : 2.756
Hi%kR: 0.5016 B¥x: 0.0957

K 7-31 B 7-32

XA AR R BAUEEEL 7 FKIK B A ? R R A E B BT B —
EMRRREZ b, ABATENTZ G, WX B AT ZREA RS ? bR E . AT
Al 5 5 B E IS T RS T .

def get_signal(r):
if r['Predicted Next Close'] > r['Next Day Open'] + 1:
return 1
else:
return 0
def get ret(r):
if r['Signal'] ==
return ((r['Next Day Close'] - r['Next Day Open'])/r['Next
Day Open']) * 100
else:
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return 0
tf2 = tf2.assign(Signal = tf2.apply(get_signal, axis=l))
tf2 = tf2.assign(PnL = tf2.apply(get_ret, axis=l))
(tf2[tf2['Signal']==1] [ 'Next Day Close'] - tf2[tf2['Signal']==1]['Next Day
Open']) .sum()

RS A ] 7-33 FIf
BAER G

get_stats(tf2['PnL'])

RS A ] 7-34 FIRH

ZoikE: 1000
BAR%H: 50
THKE s 52
B5Piks: 898
TR/ FHks 0.962
BRI 0.586
THiTHE: -0.676
P #E-0.006
FRE%: 0.256
Bk -1.966

_ BAEA: 2.756
12.610090000000127 L ) 3636

K 7-33 B 7-34

TATELMRERER AL 7. oK, R Rp0r& P LR FEkIE 1, /RATEL
A T R I T . BATLT M AR AR R 7 — N A FE bR . A RIRATTR SR
R B ARG B WX AR, et 2 Aare T, Wt U AR A Tl 55 2
Moy, JAIA Sy, M, BRI T8N, FAVMEATE S, BAALT.

def get_signal(r):
if r['Predicted Next Close'] > r['Next Day Open'] + 1:
return 0
else:
return 1
def get_ret(r):
if r['Signal'] == 1:
return ((r['Next Day Close'] - r['Next Day Open'])/r['Next Day Open']) *
100
else:
return 0
tf2 = tf2.assign(Signal = tf2.apply(get_signal, axis=l))
tf2 = tf2.assign(PnL = tf2.apply(get_ret, axis=l))
(tf2[tf2['Signal']==1] [ 'Next Day Close'] - tf2[tf2['Signal']==1]['Next Day
Open']) .sum()
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RS A B 7-35 Y
EFRAT IR A G - £ 4
get_stats(tf2['PnL'])
X 7-36 MIEE R

ZHus: 999
BAKEL: 495
SHkE: 396
B5rgs: 108
B/ 5HEHL. 25
AT 0.446
Sy EHE: -0.491
FH250.026
Fikz: 0.605
BhkeH: -4.175
BkEA: 1.969
42.900288000000415 | Hglx: 0.6938

K 7-35 K 7-36

EERBATHSCINA — DA bR AT T T — 22 5 H A Wt iR i,
MR EAE AN EIRIND . £RZEIFN TR BHAMRAL? AN,
TR A )k R BB RS R R o AR RATEA RO, BN TR
BB E .

X train = sp20[:-2000]

y_train = sp20['Close'].shift(-1)[:-2000]

X test = sp20[-2000:-1000]

y_test = sp20['Close'].shift(-1)[-2000:-1000]

model = clf.fit(X train, y train)

preds = model.predict (X test)

tf = pd.DataFrame (list(zip(y_test, preds)), columns=['Next Day Close',
'Predicted Next Close'], index=y test.index)

cdc = sp[['Close']].iloc[-2000:-1000]
sp[['Open']].iloc[-2000:-1000] .shift(-1)

tfl = pd.merge(tf, cdc, left_index=True, right_index=True)

ndo

tf2 = pd.merge(tfl, ndo, left_index=True, right index=True)
tf2.columns = ['Next Day Close', 'Predicted Next Close', 'Current Day
Close', 'Next Day Open']
def get_signal(r):

if r['Predicted Next Close'] > r['Next Day Open'] + 1:

return 0

else:

return 1
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def get ret(r):

if r['Signal'] ==

return ((r['Next Day Close'] - r['Next Day Open'])/r['Next

Day Open']) * 100

else:

return 0
tf2 = tf2.assign(Signal = tf2.apply(get_signal, axis=l))
tf2 = tf2.assign(PnL = tf2.apply(get_ret, axis=l))
(tf2[tf2['Signal']==1] [ 'Next Day Close'] - tf2[tf2['Signal']==1]['Next Day
Open']) .sum()

RS AR R K] 7-37 fHTH

PRI, SRATTRT LA 2, B AR R AT A0 X Ta) B[] ) 70 ok 1 33 e ik 3RATTHS
25 R 5 M [ I T B R 45 S g AT EU AL

(spl'Close'].iloc[-2000:-1000] - sp['Open'].iloc[-2000:-1000]) .sum()
XA 7-38 g

33.60002899999989 [-7.089998000000051

K 7-37 | 7-38
BRI, FEHT RIS B, AT TR0 m) S AUl -T2 300 e B S AP 5o

B TOBBL BATE AT DA e g . FATE RIS BA A M R FE bR
BUCE R P SRR, 10 L BA TR A 2 BRAIE — K. T X Sl n] DAREAT R A
SR, X HEIAEN G 5 — ME A SR A A R RERIE Y . 2SR s AR L (dynamic
time warping)o ‘& TSR A2 [ VRS it — DR AN I 18] 52 51 Z TR ARALLZE PO P 2o

7.3.3 B S gt RlLh

THBZ AT, FAITFHEMGT AT pip 224% fastdtw &, @792 pip install fastdtws
SRR, BATR AT ERMINE, TR,

from scipy.spatial.distance import euclidean
from fastdtw import fastdtw

BN, BATKEIE DR, ORI AT SIIFR B E AT Z B .

def dtw_dist(x, y):
distance, path = fastdtw(x, y, dist=euclidean)
return distance
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BULE, FATKE 16 4F B 8] 7 5150 75 A R R BATE], RN AR 5 R AT
ANMHAIEC BRSO TR AT < F1 vy Bdm, BAAW R,

tseries = []

tlen = 5

for i in range(tlen, len(sp), tlen):

pctc = sp['Close’'].iloc[i-tlen:i].pct_change() [1:].values * 100

res = sp['Close'].iloc[i-tlen:i+1l].pct_change() [-1] * 100

tseries.append((pctc, res))

FATTUEFESRE DT, T HEERIRET .
tseries[0]
ERACASAE O 7-39 BB .

(array([-3.91061453, 0.17889088, -1.60714286, 5.8076225 ]),
0.34305317324185847)

K 7-39

AR TREANTH, AT DOE LS T e, SKIRSEA T ZA X T HAth 7 51
IRE B FE

dist pairs = []

for i in range(len(tseries)):

for j in range(len(tseries)):

dist = dtw_dist(tseries[i] [0], tseries[j][0])
dist pairs.append((i,]j,dist,tseries[i] [1], tseries[]j][1]))

—HEATE Tix8, g LB N —" DataFrame X %R. FATEMIBRAN B IR A
ERFA, BFONENRE THFEIR TS FATE 275000 H AT 7, ROz —
AP HILERTA] EFESE — AN 21 2 1 AR L

dist frame = pd.DataFrame(dist pairs, columns=['A',6'B',6 'Dist', 'A Ret',6 'B

Ret'])

sf =

dist frame[dist frame['Dist']>0].sort values(['A',6 'B']).reset index(drop=1)
sfe = sf[sf['A']<sf['B']]

i, BATRAZ 5 REIZIM /N T 1, WS — AR RO IR 0.

winf = sfe[(sfe['Dist']<=l)&(sfe['A Ret']>0)]
winf

IRARE AR B ] 7-40 F%TH
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A |B P AR [ 4 Byl
3312 |4 (69 |0.778629 |1.360843 [-1.696072
3439 (4 [196|0.608377|1.360843 [0.410595
3609 (4 [366|0.973193|1.360843 [0.040522
3790 |4 [547|0.832545|1.360843 (-1.447712
3891 4 |648 (0.548913 |1.360843 [-0.510458
4035 (4 [792]0.719260 |1.360843 [0.819056
5463 (6 [598|0.678313|1.180863 [2.896685
5489 (6 (624 |0.897108|1.180863 [0.757222
7769 |9 |471(0.932647 |2.333028 (-0.212983
13002 (16 (27 |0.849448 |0.754885 |-0.571339

K 7-40

IEBATE B HA SRR, 7R 65 2 AR T
plt.plot(np.arange(4), tseries[6][0])

IRARE AR R 7-41 fOHTH

0.0 T r

=10}

-15F

=20 F

0.0 05 10 15 20 25 30
K 7-41

BAE, FRATHELHE A
plt.plot(np.arange(4), tseries[598][0])

T AR R A ] 7-42 B .
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0.0

0.0 0.5 10 15 20 25 30
K 7-42

M 7-41 FE 7-42 LR, & JLUTAHFE, XIEERNEER .. TAVFTH K
WETE S KRR IEWEE I LR . R )5, — HIRATRIIEA th 2k 5 1 2645 ) wT B Ay
ez —IEEARRL, AT EN, PUAR: A — K&

PAER G — > BRBCRPFAE IRATIAZ 5y o X TARBARI P s 2, R ZEREIR [ 1E ) (1 2 )
AT EN . AR AETEBARIEL, FATEMEREA].
excluded = {}
return_list = []
def get returns(r):
if excluded.get(r['A']) is None:
return_list.append(r['B Ret'])
if r['B Ret'] < O:
excluded.update ({r['A']:1})
winf.apply (get_returns, axis=1l);

WAERTA L 5 W EHREAE T return 1ist, iERATPPALRARILE R,

get_stats(pd.Series(return_list))

RARRE A B K] 7-43 T

XL SE QR IE S N IETRATE RIS AF 45 K . BRI /75 45 LU AGI RN P 25 {8 izt vy o LAt (g A
B B, XA ATREATRE, RS 2 ai R AR

BAE, AT H— DR, AT ZE s AR B (B BOR IR R LS. AR
TR AR UGS ? FRATE S Mz HEbR = A T i B ? AR 280583 ) @ n]
DURZ, HESWE/ERASG IS . RIRISLAE A 7 seEoR, SanE &A1 A &%

www .aibbt.com



186 # 7 EZHEANBEFITNERETE

FHE, EFHEEZHOMI AN, UG A I X LA

R IR¥: 569
BAKEL: 352
THRKE: 217
75 PR E: 0
B/ Fipl1.622
BRI F-HME: 0.572
GIFE : -0.646
P £50.108
Fife: 0.818
RRTH: -2.999
BARREF|: 3.454
B 2.0877

K 7-43
7.4 INgE

fEIX—E o, BAIWETE 1 el e BATA 2 1 W T (s RIALAS 7 31 R E 5 5 el . Al
il P SCRF IR IR AR 15— Sms, P ShAS I TR I 1 55 — A S

ZIRE, AEMNEARGMATLLS — A, L5 REh 2 R EERED, JRATE
BT KEAFERGTH G @B MGZRM TG E B . X TR H LR SRS T =
XA AR M —ATRELLAE 5 15 5 S N 2L

i IR O H CIR R e E02, IFEZAHRSEIRR, “Hliis” 22— JULF
AATRETE ML S . EIXATIZT, Ok SR ERIEM AT S WERIRUE 2K,
TAUREFIZ . WRERAGR IR RKIREE, 1 IC R IR IR !

FER &9, BATRHE I — TSR G B 5] .

www .aibbt.com



B8E
B ESREVER5IEE

FEBATRIRAE S, 2 H ATy 1L QLB LURSCARIT TIRZ ZE . AT, AT
ARG . BRE ERRXUPFE - EEEAAEAR, EREATCLARRIE, KK
R HLAS P 13E FR 2CA e HSTAS — BT

TR ENL AR 2T “hello world” JHh: Hrrfilal. Ak, FIATERN, 3K
TR R — DR ST BRARE I N . EIARIERERISE S, BATA Red XA
RN ? 2R, X A A TR IA I R

SAVEHTE S 2 0OM TR ORI 21 S, SN A SRR, Xy
A RE AR

AT IELA T

BRI

AEHEFE.

BRI F R

SRR

oL R B AL 51 %

OFFE: REUEHRHIY, B TEDAREMT S, G MRS HXR, A8 AMGEREE
SR AETT LA A A e B 3
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8.1 BRI ES

JUEA RICANEAE B OB LES 2 ST BT RIS IR S I 2 1, I KE KRN A2
RKEEMGRK . HrA ¥ 2 ih e B TR i 1 BTV T 7T .

w4, FATIRTI21TGooglet Z, M =ASEIYIHT BRI — AN el i R 21— te g
RISCA T B HREE— TR NI SE R BIAE, 5T, WERIATREEXS )T B AN
GIFZh [ MIRIFERI S, IR ERE? B0, AEFANMERARE A H BTE 2 —GIF, BER5%E
EE R RTHISlack IR, (HARFTREICAER RS — R 3Mse, mi—A % FilEe. W
£, PRRAERBIRTKBNIE, PR 2 B R 142 5 R R bR 22 A0 B (oA . SR TR T
FIVEF, BGooglelXMHHI AT, ENLES NG N AT TR IS TN . 21X
T I 5E AT AL RFERAE I, B MRA LSBT R EE T

1t Google Research £ X e 1 b H
(http://googleresearch.blogspot.com/2014/11/a-picture-is-worth-th
ousand-coherent.html), AR [ — BARKIEE, JFEA 1 58 Bee i) — Lo
AP B, 7K 81, ATLLE T LA A LLEEDE.

| ®
i s

B 8-1

NV EBRFEFRCEE, MU ERREE N R, ISR ERB eI AR R R RMER
B, PR TR B RE S MR LR — W2 VTR N R RIR . B, RMEAERR b

O N RATI AR TR, B TR, OB TRER. MBS, 5 HREDhE.
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FEIEWRR, — D ANMAKIEA R IZX KRSy “ AR M AR ST I LL B2 T BB 4G 7

BUEHLER - 2 1 5 — R R R R AR . VR A] BB I Bpfs RGBT IR T Facebook (1)
DeepFace £ R . #ufiil, AN RPN HIeit, RIAE RGO ATHEINAT, EWmT
PAARFEA N ——1 B e R0 (R A B - 56 2%

IRIZALT AT BN 2AT WA IR, (/2% T Facebook 1M 5, X2 MMEEMIIHEIA .
— B NAE SR IR Pl i 7 ARAE, I A AN 7 EE AR B I AR 25 ——R R T (IR
Fr BIRREE AR R B BT

RLiZ AR X — TR B RS . — AR MR, SRR 1 e —RE PR ARk I
HAS [ A S AR FE D 2 —— R A X U 55 A 19 i B B ek, HE Xt AR R anit.
S b, AR RN C A ETENE R (A1 Alpha Go) A, BATHIF AR FHRAIE
F AT

XA RIS B R EZKT R B TAXES 0 — R, HARER “WRE¥7. K&
T JE R AP ARDHR LA 2], ARARTT DL e 5 A AR A R 2 Ak, AR A B RNk
MIpE. SR, BUERN TN G, Jok 78— N A E R A SRR .

8.2 ALIEE&

HEANVH XS EIRE T BN, UREEE 1 FREPAT IR M, A e TR T
TR T BT O IR 2SO AR PR 1Rl I A RATIEAE AR BB Py, 75 23T
M, R n TR X2 .

SRR BB 82 P LA TS5 50 s 3
AP MNIST INFSHCRURE OX, e | ) g
BT, N AT MR, R 3
FEL A L1 255 5 T T o 5 R -
R TR AR PRV B2 5] P e e . ol T R S ok e R 5 2

— TV B R T AR SR WL B R RN B AR . SRS, FRATATEL
SRR P R RS IZG R Ew . Sebr b, IR ATEB K.

T MO R AP HOT FLJE Ao A 225 58 K/ Af 1 (28 23028 BBl 64 B
x64 53, WIEFMER NP IR LA HRos N 0 21 1 2 RIME, Hoh 1 4R,
0 L th. WIERERONK 4G
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A TIAT RIS, BATR DS TR “FH” BRI RS, %
Fon A LU FEATRINL 882 2 S

THREAMI T FRATHEH MNIST HdE ZE hn# 3 scikit-learn.

from sklearn import datasets
import matplotlib.pyplot as plt
import numpy as np
$matplotlib inline
digits = datasets.load digits()
def display_img(img_no):
fig, ax = plt.subplots()
ax.set_xticklabels([])
ax.set_yticklabels([])
ax.matshow(digits.images[img no], cmap = plt.cm.binary);
display img(0)

R RRIE 8-3 i

£ LI AR, BATINER T Z KA, SRR R EdEE,
e, FAMEM matplotlib R V& X2
R, BPUOERAE/NE] T 8x8, etk 64 MEE . BT NS,
A A ISR R R R o

digits.images[0]

K 8-3
ERACRSAE A 8-4 HHaTHE

array([[ 0., 0., 5., 13., 9., 1., 0., 0.1,
[ 0., 0., 13., 15., 10., 15., 5., 0.1,
[ 0., 3., 15., 2., 0., 11., 8., 0.1,
[ 0., 4., 12., 0., 0., 8., 8., 0.1,
[ 0., 5., 8., 0., 0., 9., 8., 0.1,
[ 0., 4., 11., 0., 1., 12., 7., 0.1,
[ 0., 2., 1l4., 5., 10., 12., 0., 0.1,
[ 0., 0., 6., 13., 10., 0., 0., 0.1

K 8-4

X R IEUETE 0 A1 16 ZIA4E780, (HA] LA B, eATR U R RAME Z I BE 5i JE
FEAH R . W SRAESE AN XL, RATFTENRG 8x8 HIAERERIFNKE 64 [ BA &,
WNFTR,

digits.data[0] .shape

R RRIE 8-5 i
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IRJE IR A BA TN R P — AT — Bt AL . A BL T drd, FATHR AT Ll
& BIMHHE A R AIARE o

digits.target[0]

R RRIE 8-6 [ o

(64,)| 0

K85 K86
PAERRATHERS eE, v LR XA EG BRI FE T .
FIEHAT A, FATR S T B A ER, A4 N, B d

AR BEMEER AT LME ] = MRS, B RGB BN B —MRFIE. B3, W
A TR B BN, AT A=A RGB B 1 21E .

T TC L R L B3P DML, RO IR 1T DM AP
8.3 EEIEER

HH, MNIST RISy e T 284855, B4 TS50, REIEX MK H brbs
o XH, AT AR R e T —ika e B, AT 8R4+,
LR S ERMUB I —IKER . KR —ADTMEAIMAES, AL —MRE ¥ T
5%, PUABAIA A AR HEAT ISR

R Z RN AL — D BESCARHE RS, AR NI LT R . 2R R LA
AR BTN, XA X R AT AL R AT AR 4T BEAT RS,
NBAVRBEEER R Z B R LR AR, RAE T EMmpgsErs, B
PRI B 2 a8 “H6E7. BIERE R BRI #lE.

B, AR AT ER

import pandas as pd
from sklearn.metrics.pairwise import cosine_similarity

e, BAMETHEE —AEIGR CR51508 00 Mg HAb & 18 U H L

X = digits.data
co_sim = cosine_similarity(X[0].reshape(1l,-1), X)

AT —YEBERS, scikit-learn s BRATEBEA.
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i, FRATK S RAE — pandas Y] DataFrame X 4+, HEH %L,

cosf = pd.DataFrame (co_sim).T
cosf.columns = ['similarity']
cosf.sort_values('similarity',6 ascending=False)

XA B 8-7 BT

BATRT A 28— ATIME R 1—— DRI — DX 2 BA TR A i
LA R A HAR R . NEFRSR S 877 BIKGR. BATR A Z AT G i) f 2
KEIRE

display img(877)

R AR 1 8-8 B
AHALEE
0 [1.000000

877 |0.980739

464 (0.974474

1365 |0.974188

1541 |0.971831

1167 (0.971130

1029 | 0.970858

396 |0.968793

1697 | 0.966019

646 | 0.965490

K 8-7 K 8-8

ATLVE W, EANEBEE—A 0, RMBMNEIEFIPUE Earit. 1hIRATFFHEXS th g
50 MEEG S5 877 BIEIE, WK 8-9 Fris.

BATTLLER], XWANFRIEFEALN . FITHEMAITEHFE— M ABER.

PAE, AERAMTEOS A BRSNS . 0 ZRE KK AR? FTHREE. RAMIT
KGR 1626.
display img(1626)

LR AE 1] 8-10 F%HE -
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K 8-9 1 8-10
A NEWPR, BATNINIEGA 7 it dwmis. 51 Mxrg, FsLk, sig—1 o0,

!

kAR E B BB I NP EE R D — B BRI
(chi-squared kernel), FHRFZAHLAEETHE AL, ¥ 4G H— M rEE, HFRIATHAEZ
B I ARABLRE, & 8-11 Firo o

IEBATREE RIS AT AR XA, X9 A LE AN .

from sklearn.metrics.pairwise import chi2 kernel
k_sim = chi2 kernel (X[0] .reshape(1l,-1), X)

kf = pd.DataFrame (k_sim) .T

kf.columns = ['similarity']
kf.sort_values('similarity', ascending=False)

IRARE AR R 8-12 % -

MGG

ag

similarity

0 1.000000e+00

1167 | 1.644255e-07

877 |1.040593e-07

464 |1.232666e-08

1541 | 8.598399e-09

1365 | 8.274881e-09

1029 | 1.907361e-09

855 |1.487874e-10

k() exp[ /Z(‘f[]—‘ ]} J 1697 | 1.191874e-10

‘f[ ]+ 14 [ 957 |1.870301e-11

K 8-11 & 8-12
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BRI 5 R 5ZAMARE A 245 R LA, AR HE4 S AT AR K 2 B =2 AR [
ARG B R 77 R A AR .
display img(1167)

XK A 8-13 [ o

R, BAHRE] A5 5 AR F AR A 0,

N A ZAEWE CREMAES RIT) igsE—14?
YRR DU FARAT— IS BRI 4 R — A1 2 & F
B HI R ——R XA UE S ABAE N & AR5 5 A B TR
Bk, TR AE S BRI I 8-13

BIBAE L, URA B R B BATE A T RGBS — 087 (RN SRR AT A AE, A
€ BB LERE A R T, B BEFE AT AT MRAEIRATH AT, ALT-E A RElR 2
15 SR 2t 4. el ZKRMWERM.

RAEAFAERTH, BAULTARREX 7 Aty (g5 m ). FFErEE,
PATTHF LI — R GORHE EUR o KT SCART S, IR RS 8 FH i A ] () 25
X TS S, Seith, FAMEAGRIERSE. KB RNREE S KR 1w,
X ER RN 1A fl—ag of visual words. ZFTPLUEEE T XFERARE, &H
NI H T i —bag of words—H 20 | BLIE Z (Bl FIT,  T0 AR BE v AL
7RI, R Ao 1AV ) 2 TR o

BAE, AT DU AR, LRI R S S TR AR X M. R
P ] B R R R SCREAR G, AT TR A I 8-14 HR 511«

secocccee | I 4.
e aeeseee L N

|

iy

K 8-14

RH, BATE=FMARPLSE, SNSRI EE RS RTT, XS RITHRAN
textrons. XK AL RENC KA, 4B 8-15 P
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LN 7 B E C £ K
Kl 8-15
RIG, BAFEART DR AIZ A RE B BT E, W
@ 8-16 Fﬁﬁ? ° histogram
EWHRATER 8-16 FIEFIN, wmUmagse | o ooneleo oo
E/l ﬁ';ﬁﬁlﬂ E‘J Ejj— 1&?]15;3 Hﬁ o .Ur:i:/;sai t;(ton :ﬁctionary

ITE, FRIZFR, SRR RS .
WA L SE IR, AE7E 2 . e AT T
AP R T, AN 33— TR B % e PR R -
R SEATI,  BARASARE R AR AR TG AL o tunEmnamnoeRY

— BSOS SCA R S RE, AT AR
LRI, SRE M BER A HEE . FIR, GO b
TRE, EEEH 2 SVM.

SNSRI LRCOEXY

8- 4 Tﬁgiﬂﬁégﬁg K 8-16

BIRTE R BITIERR IS NENRIRZ], (B, MBS I ik e
P VRS SO N TR REAUEHT R TR AL, OV E AW ST AT #E L . A
BiE, BATRAERGHOE S SR ERRESS, A, BRBITIA AT 225
FE22), VLR A8 e e R

IRFE TR T BATEAE T L HEREEL . XUEE, FORRMES, o AR i o
ZIUHAT AL

TES MAEY S RFERT, IRATRE A% S M o ] TAEM . BAMERWT.

o AN TS B HoAt o 22 T R N 45

UM ITTHURES, TR S RIE BRI E ER A T

SEWUXME S IIMA TG, ARSI B BIE, SR, B

X SRR AN (LA, W] 8-17 Fhiow

FATAT A T — S R PSR B A G O AT 5 e AT 15 B %
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BRAHR LA S . ERXADET, AT 2 Tt Fri. xRk
B, DRI S XAMEOUT, BATE A ook 1, 8 m TAE, 50,
AR BT AT BIRA IR E & B HZZTAE, B, RER, efAaBRA R
M) B, WnRIMAZEE 10 s, HTBRBEER] 10 7212 5, HATRATAE
BRI M. R, WRIPAER 10 ) 2 70, M LBHE 10 2 o, FATIRATfRE
DR E. Pk, RS, FHML I A WIAEE E R, RS RE S T, AT
SUHIZ MR EL F. N ITA R A—x ZE—BRENBRE—Ww & &,
PATRETAT—ME, B2l sA R FATH R AL

MEEE EoRE, RATA A 8-18 A3,

I

To m output

0if > wx, <threshold
Lif X, wx, > threshold

output = -
r3 / 1

K 8-17 ¥ 8-18

FIHACNLE, BATEAETHE T B W 2 — MR R Hoo, (HEEEE I E 2
WA AT

AT ARSI RE, LRIRATE N 28 s ) — e e SR

TATEZ IS — 2 NFR N AND pREL. AND BRERAZIXEETAEN: BHANHN,
AN NES N IER), RATAE R 1. W — NN, B AN ER = U,
FAIFmEERH 0. FRATEAEBRE N 0 2] 1 2 [ BEHLEL.

BN P2 R . X X AT 1, o IS T—1. w §BENLIEA 0.8,
W2 NN 0.2, RUAPE A LAUEIER), AN 1, FrPAR{E R KT 1 FAEA1{E.

R, FATE wyxX +W,xX, N 1x0.8+-1x0.4=0.8-0.4=0.4. WA, BENIRATHA
BN 0, FTLAVGIRZEN 0.4 IUERATE 2R Mo AY, X st

) — W, + Aw.
BHEEISA A, IR i, RAVSAE 10 gt |0
T S
K 8-19

XH, w2 NMMARIBUE, EHRER, o Rkbrai R, H
tr, TATRTEAREE RoZ 0, SLPrEERZ 0.4, BUERME n Wl ERFIE, R T EHIRE
RiizA 2 K2 /. BUE, BAMRREREN 1.
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ATEE x A EFHEHERE. Bk, BATH 1x(0-0.4)x1, BT -0.4. X&
wHIZE, Eik, AR 1, BI1E0.8-0.4, XA T w HIFNENRN 0.4, HIk, x|
FIRLE R . B84 x, FIRLE S ?

RN ERER « XM 1x (0-0.4) x (-1, T 0.4, )5, BABE T 0.2+0.4=0.6,
PAMESKREEHT woo MUICTFTUUE R, BMBCEM EEEE T, XIEZRANTAEMN . Wwfes e
— M RNEESI R, ARG WEIEITIX AR, IR A s, FRATEK 222 AND
PRIEL

BARIX MRS bR L s — 4, el a B RRYE (B, Tk XOR
BED ——(HE R YIRS ISR . AT PR R AT Tt BT, $e 73
FOIERKILNRE S, ARG E S TMREREML RS MSWAE TV EMNYE, LK
AT 7R R R 2 FeA

M2, IXECHUHE AR T LA ST R PR IR (3% 2] XOR BT AT 1), & n]
DL SR AR, B S 2 BRI & —— ENR e R — ERfMA—&D
B i 12 R R R 1R B B A B R0

fE&] 8-20 1, FATE B 1 XA NARANAE ST TR W T AT i

& 8-20

B 8-20 M ZE B4, FATAT BAFEGR L2 2T W 48 I REAS FEGRUZ o, IB BR AN N i 0k
otk

fEE 821 i, FATVEBIMIMZ RGN RGEUR, AL, 1A 2 F0EUZ R H I SE
fiftide, T E AR AR 2K — AR IR

FATRT ARG E N BRI LT

RSB FMEIE AWK A R T BB R BN N KGR k4
Ty BEZENET BB NBER RGP BB H BN R —IE T
BT B N KR G — T 2B GOF I NSRS S0 .7

— 4L R
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Hidden

Input Q

Output

K 8-21

B — AN A )R, (XOGEE AT fEE, A 17eik IEmb i B IEAE PG A 2
oo H2, KFEFERRELEGER, REWE, NS meEZ2LRR, BaT—K
BWHT + 87 + WT + BT + 5+ SSOERHES, BITTRIONERE K KR,

PSRRI S 14 T AR, T T 4k 5 8 FRVR T 27 51 G b FTRR T
8.5 MEEIGMBEMERSIZE

W%%ﬁﬁﬁﬁﬂf,%Z%EﬂUﬁﬁiﬁﬁ%T AR A N R Re R 5 K 7
R IR E RS FATRHIREIRMR B W, Areas. WATKRAERTE, 1£ CIFAR-10
PG K £ PR B AR AR R CmmJOmﬁZ?XAﬁ%%mﬁﬁﬁﬁMﬁ I T bR E
—HEE. e 10 33K, KT EAREG, Blinf, Hik, WA GEESE. Al
XA &5 R A, i

U, BATHZEEWAETTATHE RET, IRE S A R R KR, EFRRX T “XK
FEMEE " R AN KIFR . AR, AR T HAR S, IR 2l W & 2K
xR HEZHUHERE . B E, XGRS I B P PO R R 2 . B
HRMEEN GPU (KRR T I, EA4 BONHEFEN R IETZ — .

BT, BATRERIB K i oAy AR A F) Kb BRI ]
S MEGEAA] GraphLab Create. ‘B2 MRIATHIAHBNLER A SIHESL, efeft 1
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—MRBIFH) AP, A fif% pandas fll scikit-learn WIS, B, CaIRPIRSG—
TEVFANE, HEX TR HES RN, LB T Bootcamps FIRMIARAELL A TFIR
2 (MOOC), Wl Coursera. 554 15212k m Ut BH 40 15 .

Graphlab [ % % R fij £ . 4 F W M £ X H K
https://dato.com/download/install-graphlab-create-command-line.ht
ml. A I, &R FEEES R USRPUFHE, 85 26 e 40 pip fr4s

A2, Rs&I4% A Python 2.7. Python 3 B A& T

26 R AL PRI TRL R R — N Bt 8 AR OIE RS S ST AR P o 3EA% 5 3] SR AR A
PRI R EE RIS B0 REURAAAE S5 IR E 22 ST MR I RE . R)m, BRATARER X
Lep 2K KR e, DM VBB VR RHE, 1B EE A NS . i,
FEFEYNERERoRTIH, BUARZERFANEE Do AR I b, BURE AT ARSI
WEEL, MR E 2 AR RE 0 8 1. ERFINRIIEF &, RZEL AR KT T
W TR, AT DARBOZ ARG IR, LUK EA TN T 213 i 4t
IRELEA A L 152 A itk

AP PRS2 AL FE T H R EF 3] ah ey Coursera iR
2, THZXE5E:
https://www.coursera.org/learn/ml-foundations,
Jo RARA SEARIRNAF R X LAY, KR FAR DL,
AT, RO REEERIE.
BATR LI 5 ANTFGR

import graphlab
graphlab.canvas.set_target('ipynb')

Bk, AT CIFAR-10 Bl 4 hnaos 24— A K.

gl_img =

graphlab.SFrame ('http://s3.amazonaws.com/dato-datasets/coursera/deep learni
ng/image_ train _data')

gl _img

XK AR 8-22 Kt .
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i P % b T2 SIS Pl
24 Height: 32 Width: 32 bird [0.242871761322, [73.0, 77.0, 58.0, 71.0,
1.09545373917, 0.0, ... 68.0, 50.0, 77.0, 69.0, ...

33 Height: 32 Width: 32 cat [0.525087952614, 0.0, [7.0, 5.0, 8.0, 7.0, 5.0,
0.0, 0.0, 0.0, 0.0, ... 8.0,5.0,4.0,6.0,7.0, ...

36 Height: 32 Width: 32 cat [0.566015958786, 0.0, [169.0, 122.0, 65.0,

0.0, 0.0, 0.0, 0.0, ... 131.0, 108.0, 75.0, ...

70 Height: 32 Width: 32 dog [1.12979578972, 0.0, 0.0, [154.0, 179.0, 152.0,
0.778194487095, 0.0, ... 159.0, 183.0, 157.0, ...

90 Height: 32 Width: 32 bird [1.71786928177, 0.0, 0.0, [216.0, 195.0, 180.0,
0.0, 0.0, 0.0, ... 201.0, 178.0, 160.0, ...

K| 8-22

BB LFARRIE R, Bl 5 bess, REiERERIARN “IRERHE” 15, X
BERHIE R N — NI . Zead IR IR B 2 2] I S BT ok o A i FRAT TR AR e 4 A
BT BE, iRFRAIGREE.

R T RS, AT AR — T EIA.

gl_img['image'][0:5].show ()

XK A 8-23 i o

SArray F ¥ STKIE
NERCHCHRE

K 8-23

AEMRZ, EBRIERE/N, ARRATLORE AT RN, iEHESMHRE L.

graphlab.image analysis.resize(gl_img['image'][2:3], 96,96) .show()

R A 8-24 Hf

DIE, Pra T I E A e masete 1, AR E s E crf . e
BHOK KR, ENZEHTXMES . 4R, RFEEZMENERE .

img = graphlab.Image ('/Users/alexcombs/Downloads/profile pic.jpg"')

ppsf = graphlab.SArray([img])

ppsf = graphlab.image_analysis.resize (ppsf, 32,32)
ppsf.show ()
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XA K] 8-25 HiH .

SArray it — 5K &

SArray ) — 3K &

@ﬂ

K| 8-24 | 8-25

TR, BATHEZRZ UGN & Z ARG IR o (2, BN —
PATE e BRI, BT

ppsf = graphlab.SFrame (ppsf) .rename ({'X1': 'image'})

ppsf
FIRARKS A R 8-26 R4
PAE, AT PRI EUR B ER FERHE .
ppsf['deep_features'] = deep_learning model.extract_features (ppsf)
ppsf
FIRARKS A R 8-27 R4
- Eg VERERFAE
wE 32 sEE: 32 [2.32031345367, 0.0, 0.0,

Fk 32 g 32 0.0, 0.0, 0.31992828846, ...

[147 x 151] [147 x 251]
K 8-26 K 8-27

Bz, FATR FE LR 5 HRAE, siaeik B SR T SRR BR 6 FRERA% 2

ppsf['label'] = 'me’
gl _img['id'].max()
RS A B 8-28 i

K 8-28
BATERIEIAHEF K ID 5N 49,970, FATAE A SIS N

50,000, IXFEMH RN TETFIEZ,
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ppsf['id'] = 50000
ppsf

EIRACHS A R 8-29 I

B TR RFE LTS Gy

¥ 32 YijE:32 [2.32031345367, 0.0, 0.0, me 50000
0.0, 0.0, 0.31992828846, ...

[147 x 451 ]

K 8-29

EANZRIF T, DUERATR X EBRE R A A 2

labels = ['id', 'image',6 'label',6 'deep_features']
part_train = gl_img[labels]

new_train = part_train.append(ppsf[labels])
new_train.tail()

- o A
XK= A K 8-30 % -

49913 | [EpE 32 §EfE:32 | automobile [1.2023819685,

0.342965483665, 0.0, ...
49919 T 32 §EPE:32 | automobile [0.0, 0.0, 0.0,

0.769036352634, 0.0, ...

49927 BB 32 R 32 dog [0.558163285255, 0.0,

1.05110442638, 0.0, 0.0, ...

49958 32 FERE: 32 cat [0.674960494041, 0.0,

0.0, 1.9640891552, ...

49970 T 32 FERE: 32 cat [1.07501864433, 0.0, 0.0,
0.0,0.0,0.0, ...

50000 T 32 FERE: 32 me [2.32031345367, 0.0, 0.0,

0.0, 0.0, 0.319928288486, ...

& 8-30
GFIE,  FRATIAES — MERMEARHEL, O ramMEG, DL A &R EURIR
FERFAE . BBy, FRATTAT DA F {5 ] B A 28 ke 46 381 e AH ALY R 4B
BATE A kim0 ERAL, A BENLIE U AL A A R AT L,
B — N ERATT AR R R el

knn_model =

graphlab.nearest_neighbors.create(new_train, features=['deep features'],
label='id'")

ORARE AR R 8-31 % -
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|Starting brute force nearest neighbors model training.

& 8-31

EBRATE BB N

cat_test = new_train[-2:-1]

graphlab.image analysis.resize(cat_test['image'], 96,96) .show()

o A ] 8-32 M HY
AL, X AT 52 G A INEY R AT A . ik

FATHENANE T AL F A /A

sim_frame = knn_model.query(cat_test)
sim_frame

SArray 1 — 3K

BT R 8-33 O S
Starting pairwise querying.
S R S S +
| Query points | # Pairs | % Complete. | Elapsed Time |
T . T T T +
| 0 | 1 | 0.0498504 | 22.45ms |
| Done | | 100 | 297.624ms |
T ST S S — +
B RS IR el ikl

0 49970 0.0 1

0 6186 38.0348505275 2

0 15882 39.0333337944 3

0 24302 40.5205578019 4

0 16289 40.6156967032 5
[547x 471]

¥l 8-33

wJa EBATE B ILE AN

def reveal my twin(x):
return gl_img.filter by (x['reference_label'],'id')

spirit_animal = reveal my twin(knn_model.query(cat_test))

spirit_animal['image'].show()

www .aibbt.com
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XK S 3K 8-34 Kt .
g = & W <

& 8-34
KGR, BAEUGRE— R, IS e TG R ARG B /N
AT EAT R, &S — RN X EIRENE TR, RS IREE BRI
FIA AR 25 R
B, AR %, b 8-35 .

SArray i) —5KkE R

%

K 8-35

BUAE AR VLS HI 25 2R, anT&l 8-36 FTor

SArrayH iS5 5K B F

K 8-36

XFFgs 145 EF, BBAURKINZ AN LEA A 810, BUE, 27841 B
R Z o AEBRATHE S A BIXURLAR .

me_test = new_train[-1:]

graphlab.image_ analysis.resize(me_test['image'], 96,96) .show()

B A 8-37 Wt .
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SArray B — 3K [}
1

K 8-37

B, BATEAT R, BRI R UCE A o

sim_frame = knn_model.query (me_test)

sim_frame

RS A i 8-38 I

Starting pairwise querying.
+e- - -+ -+ +
| Query points | # Pairs | % Complete. | Elapsed Time |
o +em —te— -+ +
| o | 1 | 0.0498504 | 31.203ms |
| Done | | 100 | 330.71ms
tommm———————— e . — B — +
R AR HE e

0 50000 0.0 1

0 6567 38.5852216196 2

0 11293 41.9754457649 3

0 22193 42.8440615614 4

0 36138 42.8565376605 5
517 x4%1]

[ 8-38

BUAE, BATINEEE R .

graphlab.image analysis.resize(spirit animal['image'][0:1], 96,96) .show()

oA ] 8-39 i .
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SArray ) —5k B

K 8-39

BAAHEAT. RANECBOETIE T, HR—ESEZEENRIR S,
8.6 I\

AR, BAE NG N RIHL &85 S U AT T — R R . AT
W7 SN R, BRI (i X SRR B A AT RN . AT A 1R
FEESIR IR, LR ALK H B TR AR SR B 739 e B, ARBLAEA — DR
FHIRER TR R E . DO — mtE FIEE A T

FETN —Frp, AT 7 AR B — RS AR HIAR o
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B9FE
FIEMX | A

JUT NI BEA IR TIT A, BA T A EA 8 — H AW 5 e BB EIFAEK,
XN E R RN = R BERACEE . BR T BERSEAT XIS, IXLEHL A8 NIEREL S IRATHIIE 45,
HEEDER NS RANGS, SRR 2001 KZEHREE) FAFE.

FERZIAE 11 S22 )5, % iPhone 4S HYAATSER AR A2 A T Sirio X1
I Siri AR UAR B AR F S, W REA TR F 2 HAL 9000 547 fT /s i)
MR RE, WAL HIRBRAEEE. HE, REXEAHE—IR IS N—T £E
LR, AT IR T & e

FEAE N, BATR WA MSATIE —DIIRILEE N —BER, BATR TREZ K
TAZ U P S S H R S5

FATRAEAR TR LT TR
o R

oHI R HLEF AT 52 o

ol R AL NI BETE

o — MR ALEE N

9.1 ERMi

1950 4, Alan Turing ££— &3 4 KR SCHIR M TIXFERE: “Hlaspe a7 {1k
ARSI R A, bt AN 25 IE T M [ 2 IS ) R, TR FLTBON “ Hepth A Sl 2 ]t
AIHESE o XA Y 1 55— DB IR): “ BRATTAR ] S 15l oAt A2 40 AN RATT— £ R0
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Sk ? 7 BROAFRAT A REEAAT AT ——T A AT TR Lo R B, FRAT T AR AE AT
BAT—H. Turing $2H, WHRHVZSRIN HEEHE LR, A HLRATH N ZIXFEE .
fmE 2z, XEERMER. wRyLEEE XA, 0 S ME AT EA G L4 2
HO—FERIRIZEA .

R ae AR N IE H ik, S AT Y L id i E R . %2, BRRAE
TR BIELE TG HEE 2 Loebner 2. X & — NMFEZRTHOLLEE, XHTERWE
PHEAZ NI RALAR N, URIEFE R 5. W S Wy kit T2 f2E R, e ] DA
RNETHEY) . R, Loebner #8 B L F&E BN ESMATATT TE A 57 30

AEEATNIE, ROEFREUEM T “Eid B RN WAEHEZRRER, A
SESEPRIRLE . R, B RYIEMS ARG Em .

9.2 BIRHZARALSE

AL AR AL TAAEA ) IBM XT MRl BH5 T ROMG ORI EE, If
PR “m” BiE . SR RBURIXFER:

>Hello? How are you feeling today?

>Hi. Who is this?

>Hi there.. how are you today?

>I'm fine. You didn't tell me who you are.

>We should be discussing you, not me.

>We should? Why?

>Let's change focus a bit.. Tell me about your family.
>You are impossible to have a conversation with.
>Can you elaborate on that?

>You are killing me.

>Perhaps you would like me to be killing you.
>0k, you are freaking me out.

>Perhaps you're really talking about yourself?
>What?? That makes no sense.

>How would an answer to that help you?

>END

>Very Interesting.

>QUIT

>Thank you for talking with me.

S#SH##sHea. ..
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FIAZ R “&” &— N NELIZAWFEIT . HJoseph Weizenbaum T~ 20 tH 42 60 FEAX
i, ERRE TR N LB RS S E . 8B ELIZAKAAG 2 245 D BRI IH Vi)
SN o R TG AT TR B, X S8 S WA ARVEFE ), (HR IR P Re e i I — 22 H
o AAATTRE AR IEAE A — AN ESE AR . IS EI e AR AL 200 4T, FFEAEHBEHLILF
BN R A AT RS 2 R N, XOE_—A T AR 7. BEES K, XAMHE
B R AT R A I o i SR 7] Siri ELIZA R i, fth 2> 85 YRR i A& — A7 3 A DL R HY
BRI EEEA .

W ELIZA Z2WRALES NIIAEE, 2 EBATNES THA? Balixsess, 5 2 pm
FALEE N A, S EF3EE R 2 Cleverbot.

Cleverbot T~ 1997 SEAEHIRNM LAl t. MRS, IXAHLEE N QAT 7 HAL R px
e MEFHIRIRHLEEN, BRI IEEET, Cleverbot (HLANELAL) LL-FA245 5N
e W TIZEER VIR TARRE, MOCHRAMERE], P UK i X % 28R
JE R, I I R AE A A T AN (BN, ORI B e & A

WAL 9-1 s BRI, B2 17— AN BRI L, ARA] LA £ Cleverbot HR4E
FAFH UL, AL T AZA ] e AL HE .

Cleverbot

Do you like nashnash?

NASCAR is for rednecks.

say to cleverbot...

think about it think for me thoughts so far

K 9-1
AR GAH IR, Wl 9-2 A .
BH—XEEHMUMER.

RIETER R, T UAEZ A2 ilhh s, X FIRIEZ, EERIRHE 2 A
W, JFEMIREREGHK. B LE, X2 Cleverbot HIEMIHI AL —.

OFHE: DAY, FHMOLEER, PROHBITERAHA.
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Cleverbot

No.
Why not?
I like nashnash.

What are nawks?

kay to cleverbot... =

think about it think for me thoughts so far

K 9-2

BRI RHLAR N S NKATREIRA 8, (Heq 1A BT,

BAEIX—4F, FERAE Twitter ERAT T —N48 Tay BIIIRALES N laEiE A 11m)
Tay $HH 31, Tay SARIEUMLAT “AME” M EIN . BAR, BT IXAHLEE NI4T T e
ke, iEHE EFRGEA19 PR LZ. A ERCONIRI R U7, ME— R S
W b A8 —NME R R 3 S

HT— R84 NECLBE B RS, R SEarE Twitter LOCH T Tay, FFRATIER:

PR S A Soil, ZE=KANEE T —F L H Tay 9 RALEA. T Tay B4
A b S E A B HE, RN, X FRRERMNG LG RH RN LR, A
£ Tay BETX, *FFThBEAGRNABMEADF RGEE AR, FEANBTRN, R
H B BMAAZ ST EF TR, F Lk Tay BA=H)E,

—2016 4F 3 A 25 Hi B %

TR, MEAE AR A ARBATIIRALES N BT, NAZ IR RS i B )

ZLEEN], SRPEATEAEREZI A2 N . MFacebook®|Taco Bell VH7E i3k N ix M40
o

¥ FEE TacoBot, WK 9-3 Fiin.

OBFFE: 5 E IR 24 1 EBE R
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Today
tacobot

(& .
\ ' Ordersetforlaunch! = &

Please confirm the final total: $2.39 which includes all applicable taxes. You will pickup the
goods at 12105 W Pico Blvd. If that sounds right, tell me to place the order!!!
= human 2
wl 1like you
© | tacobot
\ % Idon't have emotions but... | like you too | guess.
™ human >
wl What came first, the chicken or the egg?
| tacobot
\ * That's easy. You can't have a chicken unless it hatches from and egg so... But wait. hang on a sec...
you can't have an egg unless it's laid by a.... ERROR ERROR LOGICAL PARADOX... REBOOTING....
Woabh, sorry about that. All | know for sure is that both of them taste good when youwrap 'emin a
tortilla.

K 9-3

R, X ANEEH T, RERAET Tay EERIFEAE, KR ULIEZ1RE T REK
A TacoBot IXFERIARTE . e Ja — Mo T Al et — DR IX & WA 4.

Quartz HITHEL T — KT E AR NG RN AT . EIIR RN BT U, 5t
BT — AN KR ETE, A RIERG R AR S ESIFR . WK 94 Frrs.

David Gasca, Twitter [{J7= i3, £F Medium f— 58 3C 2 B4R T Aih 4 FH iz ™ FH 14
Ji. AR T SiEARFR affR T R B NS N ZBIA BRI . NHPHNEEE R
B AEIXAN N FH A 3 B ) IR

‘B R SRR, R ASHEN, RCFRECRMT L Btk £
BB ER, RUFEELS, TRiLEAEFEE: BAHNRARFLTRXEANR.
3| H AT AL E R, RELERGIF 5B, RELFLIZEREIAN 4, BALAESLE
JEARTF S M8y 15 K, 7

G SR IX TR ARG 3 ) —— R WA T R —IB A X T Re 2 A — K, =0k
o], 7 ARNER S UL et

KIS AT AHAMGE—ANETZOA, MG EA—FFATF, ”

—Mat Webb, $iAR%L5, (Mind Hacks) — &%
B HATALE, VRATREIR AR S X L AR P2 WIS AE R, BT AR R AT 14k 20 !

7
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4Back to App Store 8:13 PM 7 -

Open the app whenever you want, and we'll
give you the most important and interesting
news from around the global economy.

We can also send you notifications. They're fun,
customizable, and won't even buzz your phone
most of the time. Is that OK?

Great. You'll get a pop-up asking for
permission.

Thanks. You can customize your experience
by going to settings, located to the left. Swipe
over there any time.

Are you ready to get started?

Alright, let’s get you the latest news...

It's a grim day at the Preakness Stakes—and
not just because of rainy weather. Two
horses died after their races around the
Pimlico tracks.

D anything else?

Kl 9-4

9.3 WIXRH AR

WG] ELIZA N FHFET /2 200 17 H LIRS . Python NLTK [ 52 B R 42 25 AN 22 (1) 457N
FE18. 78 NLTK W)X A8+ (http://www.nltk.org/modules/nltk/chat/

eliza.

#

SO oI OIR W W W

html), ATLVES|—Les, X ERMEH T LT AR,

Natural Language Toolkit: Eliza

Copyright (C) 2001-2016 NLTK Project

Authors: Steven Bird <stevenbirdl@gmail.com>
Edward Loper <edloper@gmail.com>

URL: <http://nltk.org/>

For license information, see LICENSE.TXT
Based on an Eliza implementation by Joe Strout

www .aibbt.com



9.3 WANEB AT 213

<joe@strout.net>,
# Jeff Epler <jepler@inetnebr.com> and Jez Higgins
<mailto:jez@jezuk.co.uk>.
# a translation table used to convert things you say into
things the
# computer says back, e.g. "I am" --> "you are"

from _ future  import print_function

from nltk.chat.util import Chat, reflections
# a table of response pairs, where each pair consists of a
# reqgular expression, and a list of possible responses,
# with group-macros labelled as %1, %2.
pairs = ((r'I need (.*)', ("Why do you need %1?", "Would it
really help you to get %17?","Are you sure you need
%1?")),(r'Why don't you (.*)',
("Do you really think I don't %1?","Perhaps eventually
I will %1.","Do you really want me to %1°?")),
[snip] (r' (.*)\?', ("Why do you ask that?", "Please consider
whether you can answer your own question.",
"Perhaps the answer lies within yourself?",
"Why don't you tell me?")),

(r'quit', ("Thank you for talking with me.",6"Good-bye.",
"Thank you, that will be $150. Have a good day!")),
(r'(.*)', ("Please tell me more.","Let's change focus a bit...
Tell me about your family.","Can you elaborate on
that?","Why do you say that %1?","I see.",

"Very interesting.","%1.","I see. And what does that

tell you?","How does that make you feel?",

"How do you feel when you say that?"))

)

eliza chatbot = Chat(pairs, reflections)

def eliza_chat():

print ("Therapist\n--------- ")

print("Talk to the program by typing in plain English,

using normal upper-")

print('and lower-case letters and punctuation. Enter "quit"
when done.')

print ('='%*72)

print("Hello. How are you feeling today?")

eliza chatbot.converse ()

def demo() :

eliza chat()

if name == " main :

demo ()

MIXBAHS TR e TRIARISOR, RIaR IS — R 50 IE N RGE AT
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VLHC. — HEADUECRL), oz bl— MRS CER E N2 AR —H50) .
FrLL, 18 “I need a taco” XFERIREER A “Would it really help you
to get a taco?” XFEMIFIZ. B, ZFRLSHEMN, MHFEZME, WXL
HARCEA ORI HEX RS T (HAEIR, TacoBot), MR RIEFIIAEME. A
R, A AFSAR(E ELIZA 2 ERMA.

B, SR N SUERENE? EATR ARy i 2

A NAEVF A, RIE B K 2 B R LA N3 LA 22 I R, b A1 R
e ATE AT R IR . IX RS B SR AR ) R bR SO e SR . IR EEHLER A
B LSRR R AR N TR BEARICIE S (AIML) MIZE . AIML & —FP%ET XML [
X, ERSPLEAROZUT 5 H P AT B 8 W R AT m PR AT ELIZA

IEBATRE B W AIML KRAERE R . H, FTACPETA KA LUE AR HELL .
X EMWAE IR “ Waaazzup 27?7 B, BB E] “WHAT IS UP”. 1X/MTiAb3E D SR
2RI, KA R R R R R M, R TT DAER A R AT AR
Mo AR ST SRR R T . —HER, BABEULEC B 7 SR . BUR 2
TR K17 1 o

<category>

<pattern>WHAT IS UP</pattern>

<template>The sky, duh. Pfft. Humans...</template>
</category>

RRIEARE, IRETT U AEECAT . BENLE AL B g at. B, DL A
TR ILAC .

<category>

<pattern>* FOR ME<pattern>

<template>I'm a bot. I don't <star/>. Ever.</template>
</category>

XH, *HEECAFICAC T FOR ME Z B H— N EZ AN, SRS 7EIR [ 4h AR 82X
BBNZE, ISRA PN “Dance forme!”, [BERE “I'mabot. I don't dance. Ever.”s

WETRAT L, XSS BRI B P AR AT el T B S IR ARG, (HE — e I5 1k AAT]
FEAET L. — DN EERRE AR N, FEAEMNEE .

Blan,  PAR 2R RS ]

<category>
<pattern>I LIKE TURTLES</pattern>

www .aibbt.com
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<template>I feel like this whole <set name="topic">turle</set>
thing could be a problem. What do you like about them?
</template>
</category>
—HEE [, IR AULES B E T% R SO .

<topic name="turtles">

<category>

<pattern>* SHELL IS *</pattern>

<template>I dislike turtles primarily because of their shells.
What other creepy things do you like about turtles?

</template>

</category>

<category>

<pattern>* HIDE *</pattern>

<template>I wish like a turtle that I could hide from this conversation.
</template>

</category>

</topic>
IERNTBEERI N EARBRM AR TR

>I like turtles!

>I feel like this whole turtle thing could be a problem. What do you like
about them?

>I like how they hide in their shell

>I wish like a turtle I could hide from this conversation.

PRAT AR B, R TE ISR I G g 1 IS

PRATREINATEGRBE S ST AR, XA RIS IEAR, R BINKZHMLE AN
HARFHET I, (T —REI RIS N BRI, AT T 1.

2015 4 , Google M Oriol Vinyas 1 Quoc Le K & T — i 8 X
(https://arxiv.org/pdf/1506.05869v1.pdf), ik T T F 413 74| B ) ph 22
W28 it o XA R AL NP A, Bl “ABC”, B EREM “XYZ” BT
X A N R H AT DL N FE S B MHE S R, AR, AT TAER G, I
GHARAFLEIE S BIE, 1MR R SCRF IS AR S o 1 (. BRI MR (1 &5
RARA @, (AT BB B H L] AFEH .

B 9-5 72 AR ST AU ) A2 LA o
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Human: who is skywalker ?
Machine: ke is a hero .

Human: who is bill clinton ?
Machine: he s a billionaire .
Human: is sky blue or black ?
Machine: blue.

Human: does a cat have a tail ?
Machine: yes .

Human: does a cat have a wing ?
Machine: no

Human: can a cat fly ?

Machine: no .

Human: how many legs does a cat have ?
Machine: four, i think .

K 9-5

X EEHRA S A B RSB TN, R, BEXEHmGEMEATIR,
AEENE SRVH. WERRATEBEZHRANE, WK 9-6 Aix.

Human: what do you think about tesla ?
Machine: he s a good conductor .

Human: what do you think about bill gates ?
Machine: he s a good man .

Human: What do you think about messi ?
Machine: he s a great player .

Human: what do you think about cleopatra ?
Machine: o, she s very regal .

Human: what do you think about england dur-
ing the reign of elizabeth ?

Machine: it was a great place .

K 9-6

R, BRI RREERE 7 (i, dD. M (BERE D RN (BROD. B
FEH R ACPEAERER ), RIS HEAL, & 9-7 Fros.

Human: what is the purpose of life ?
Machine: fo serve the greater good .
Human: what is the purpose of living ?
Machine: fo live forever .

K 9-7

SUNELEGRS:, W1 9-8 o
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Human: okay, i need to know how should i be-
have morally ...

Machine: i don 't know how to tell you .
Human: is morality and ethics the same ?
Machine: yes, sir.

Human: what are the things that i do to be im-
moral ?

Machine: i don 't know.

Human: give me some examples of moral ac-
tions ...

Machine: i 'm not a moralist .

Human: alright , morality ?

Machine: integrity .

K9-8

AR FEX AR BIA B LEARRT AR AR R, I AR AT RE L2 KAt e
NIEREW T

PIOAEFAAR BRI EERARE THARN, mHEERILIR 7 XK
H AR P R L o

PATR TR Z R TWIRHLES NI DS, KRB, PR RANgkEE, IR T
E=YHEIEEYNE

9.4 FTE—THIXRHEFA

WAL, THE TINRALES NAWRLE T et RRATRRARATIE — MR ) BT, Google
PONHIHLEE N, XTIE? LFiE, Iﬂ&ﬁ%%&%ﬁﬁ%i RN FRATT 2 e S ) ifl | FRAT T
S RERRERERIALAS A L

IR E IR A4« BRI —AN5 Google AITi& FIHLES NAHUESE FIIWIRHLES N, %ﬁ&j(
B ELERIRS ] . EVRET MacBook Pro I, JCiff A/ Fh BLsLill rBE it 47 24 2], BALIE
HREFET— A H B H B, R TOIEE e . X ERERAFALE Amazon 1] AWS
AR Ry TR, T H A AN A (A AL A R R TR SR X RS TR B — s
JIRITERERNAS, FUF 2 GPU. ZiX e YRR I Ffh . (H2, WAIRE Hbr R &g —Lk
i Wl NIRRT, TR NI 22 st nT LAES B 2R o

FAPZIR AT E SR, HEIR Cleverbot AU Tay, {HXF1E M IR REIL 2= &
H, WRMRRES BN, IR R 2 7 — AR IZREE .

af, AL iR !
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B, AR, RAIFTFENSSE . —wlEd, X8R s PhEEr—
We FIBR, TIKB T MBS ERPEE . Wik notsocleverbot.com 1k AATTHEAZ AT
5 Cleverbot 2 [Al i i BRI 1E. B T XAMNZE, RER?

EFRATIREF Cleverbot FZuf s FH P 2 (B IS UG~ 61, 4nl&l 9-9 Fiw.

User: *lightsaber battle*.

Cleverbot: Luke I am your father.
User: *swings with lightsaber*.
Cleverbot: *Blocks* *Swings lightsaber*.
User: *blocks stabs with lightsaber*.
Cleverbot: *pushes back with the force*.
User: *pulls out gun*.

Cleverbot: *Pulls out nuke*.

User: *pulls out chuck norris*.

Cleverbot: *pulls out God*.

User: *pulls out universe*,

Cleverbot: *pulls out his mom*.
User: Mommy... *sobs*.

Cleverbot: *curls up and cries*.
User: *cuddles and cries*.

Cleverbot: *kisses neck softly*.
User: *cries more*.

Cleverbot: *kisses tears more*.
User: *cries even more*.

Cleverbot: *Whispers* It's ok.
User: *still sobs*.

Cleverbot: *snaps neck*.

User: WTF?!

Kl 9-9

FrCL, TATRMIX BIFGG. B, BAITFENX MR TG A. Atk TAO1E
{F A 2 FAHFA L HE import.io, W& 9-10 fizs.

import.io Product  Pricing  Partners  Blog  Help  Contact sales Login or

Extract web data

the easy way

The world's leading web data extraction platform for
businesses and individuals. Go explore!

http://www.notsocleverbot.com/index. Try it out

See S0

& 9-10

www . aibbt.com
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IR R BE RGBT T b R 2R R B R . B N B0 ks oKt 1R IXRE

http://www.notsocleverbot.com/index.php?page=1.
—H3RAZ, Wi import.io HURFALERE KR IFIR Bl —ANTUH, #ARE 9-11 X Ff.

import.io © Give feedback  Help

Add or manage URLs Create a blank table C Redo Data view Website view

R e T e e S S
1 User: *walking*... Posted: 2016-0... 21 ') 10 Le) Comment (=] o |
2 User: *Facepal... Posted: 2016-0... 32 4] 5 Le} Comment (=} (=} |
3 Cleverbot: Well... Posted: 2016-0... 13 i) 5 Lel Comment =] =] |
H
4 Cleverbot: *my ... Posted: 2016-0... 13 &) 6 Le} Comment (=} [} {| Add column|
5 Cleverbot: He'll... Posted: 2016-0... 11 i) 6 Lel Comment Qo [} |
6 Cleverbot: Give.. Posted: 2016-0... 11 s 2 e Comment Qo Q [|
7 User: I'm comm.. Posted: 2016-0... 11 o 0 L=l Comment = = |

K 9-11

WHRMNXBE—VIER, WEHREA LARITRRE “Done” 124,
Wk import . io FEACERZ UL, ARG VRN E 9-12 IXFERFEIH .

import.io Pricing  Help  Dashboard My account -

www.notsocleverbot.c.. o RunUALs

@ History ¥ Integrate

Q  Search for an Extractor

www.notsocleverbot.com
Running your new Extractor for the first time
CSV will be available for download shortly...

Download CSV See run history

www.notsocleverbot.com

Free plan Configure URLs

Configure your Extractor to run with multiple URLSs from a website. Use the URL Generator to help build the list based on the URL's parameters, or if you
already have a list of URLs you can paste them in below.

A Show URL Generator

Add URLs: 1

Resets on 21st June

http://www.notsocleverbot.com/index.php?page=1

& 9-12

www . aibbt.com
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¥Rk, i Al Show URL Generator %41, W& 9-13 Fis.

import.io © Give feedback  Help ~

Create a blank table ‘O Undo C Redo Download CSV Data view Website view

r manage
nmm s I
1 User: Thisisto. Posted: 2016-0. 16 & 15 =) Comment [} [}
2 Cleverbot: Do y.. Posted: 2016-0.. 16 e} 7 L+ Comment (=] (=]
3 Cleverbot: You ... Posted: 2016-0.. 9 & 5 =} Comment (=] =)
[ 14
4 User: *walking*.. Posted: 2016-0.. 70 ) 12 L) Comment o] ]
Add column
5  User: *Facepalm. Posted: 2016-0.. 43 s 7 =} Comment [=] o
6  Cleverbot: Well,.. Posted: 2016-0.. 28 & 5 [+ Comment [} [}
7 Cleverbot: *my .. Posted: 2016-0.. 31 s} 8 L+ Comment (=] (=]

& 9-13

Bk, URAT DA E B N EECEa R . B, 1~20, BRR 1A, BAR, IRIIUERT 5T
B2, XA R . (H2, HiIdME, RIS RSN RS 2818 E 7, B DA A I
RN

SERE, Hili Add to List 75 SCAKEH Hiifi Return, SRJ5 /R ZAEHS Hidi Save. K
HUGIEAT, SEMZ)E, RATDLEBEEE N 408 CSV Ui,

R, AT Jupyter ICFAKKE BN EEEHE . S A pandas Al Python 1E
FKIEAE re. BATEE R E pandas FIETSRINTES], PAMEFRATAT CUE iF BB S .

import pandas as pd
import re
pd.set_option('display.max colwidth',6200)

BUE, B R n a8t «

df = pd.read csv('/Users/alexcombs/Downloads/nscb.csv')
df

RS S 9-14 P HOHH o

OBEE: EENERZ, REEENERITBCREM T, 5<% www.notsocleverbot.com 72433 K (I3 & &
ap

www . aibbt.com
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. . . . . Time U
Postinner link Postinner link_link P Image 1
value number
User: *walking"\nCleverbot: *looks
at you and winks* ;)\nUser: 0.0
N v . ) Posted:
‘walks faster"\nCleverbot: )
. X . http://www.notsocleverbot.com/index.php? | 2016- .
0 catches up with you and pins you 1248077 04-18 21 http://www.notsocleverbot.com/images/thumbs_
against a wall\nUser: *eyes B 04:30:53
widen* W-What do you want? s
\nCleverbot: ...
User: *Facepalm* You are so
stupid, you know that, right?
pid, ¥ 9 . Posted:
\nCleverbot: | cannot argue with .
. http://www.notsocleverbot.com/index.php? | 2016- .
1 you.\nUser: So you admit your 1248275 04-16 32 http://www.notsocleverbot.com/images/thumbs_
idiocy.\nCleverbot: You're alland | |
R 22:39:34
am nothing.\nUser:
Kl 9-14
NS s [ = W/ Wz <
HT T AT U B8 — B R T B O, R LR L R
convo = df.iloc[:,0]
convo
TSI S . A
RIS A S 9-15 Frs i) .
0 User: *walking*\nCleverbot: *looks at you and winks* ;)\nUser: 0.0 *walks faster*\nCleverbot: *catches up wi
th you and pins you against a wall*\nUser: *eyes widen* W-What do you want?\nCleverbot: ...
1 User: *Facepalm* You are so stupid, you know that, right?\nCleverbot: I cannot argue with you.\nUser: So you
admit your idiocy.\nCleverbot: You're all and I am nothing.\nUser: Yess!!!\nCleverbot: ...
2 Cleverbot: Well, my wife left
me today.\nUser: Feels bad for you.\nCleverbot: Not really, I have an amazing boyfriend :).
3 Cleverbot: *my dragongirl chest fills with dragon milk*.\nUser: WHAT THE ACTUAL FUC
K?!?!!?\nCleverbot: *gives birth to dragon baby*\nUser: WHAT. THE. FUCK. HAPPENED. TO. CLEVERBOT.
4 Cleverbot: He'll have to sit and watch them al
1.\nUser: What the frick are you talking about.\nCleverbot: Something more pleasant than you!
5 Cleverbot: Give me a riddle.\nUser: What has a head but no body . has a bed but never sleeps . runs but neve
r walks.\nCleverbot: What? I don't know.\nUser: A river.\nCleverbot: A river is not a fl...
6 User: I"m commander shepard.\nCleverbot: Really?\nUser: Yupp.\nCleverbot: That's nice. Can I meet your frien
d?\nUser: Garrus or Tali.\nCleverbot: Garrus because he is more impressive.\nUser: Okay ...

K 9-15

M 9-15, FATR] LA B H AT Cleverbot Z [BIAE H., VA NKTIERIES). N T 3R
TP e BIAS 3, 77 ZEK R AR AT B R A 2 S IO o AT — @ RO HESE T A4, (H3R
IS B2 AN ) U B DR o A JE AT AR X R N 4 o IRAELEFRATFE SOA B3
17— IENRIE

clist = []

def ga_pairs(x):

cpairs = re.findall(": (.*?) (?:$|\n)", x)

clist.extend(list(zip(cpairs, cpairs[1l:])))

convo.map (gqa_pairs) ;

convo_frame = pd.Series(dict(clist)).to_frame () .reset_index()
convo_frame.columns = ['q', 'a'l]

AR A 9-16 B -

www .aibbt.com
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16 " i cant beleieve i spelled now wrong" So now you are calling me silly?
WTF *TAKES OFF SUNGLASSES MOTHER OF
17 "72
GOD*
B . N . | am wearing leggings and a leotard, what are you
18 Darling so there you are, with that look on your face". .
wearing?
19 "Eats you mom". No.
20 "Help me, I'm pregnant.”. Boo. You need better jokes.
21 "l have a gun, get in the van". | have the power to flush you.
22 "I kind of liked it your way, how you shyly placed your eyes on me". Oh did you ever know? That | had mine on you.
23 " You're ridiculous
24 "If frown is shown then | will know that you are no dreamer". am not .BI" Gat.es. Al ?m Martin ll.evenlus. But that
was obvious logic, it is tautological.

K 9-16

g, XHEAMRSAUG. NIKEA THA7 TATE G T — D IR [

el RN TEL A R Bk YT 2301, A I ZRIE o EATA 9 VLB HIR -

e, BATRKIIFRICH g Al a, IR FTA RIE@E N —> pandas ) DataFrame.
PATIUAERG L — USRI B, 9 94 A\ VG B2 30 F) il L

from sklearn.feature_extraction.text import TfidfVectorizer
from sklearn.metrics.pairwise import cosine_similarity
vectorizer = TfidfVectorizer (ngram range=(1,3))

vec = vectorizer.fit transform(convo_frame['q'])

A B AR T &, $ A TfidfVectorization FEFRSZAHBUE B .

SR BAVE TN R B K B ef-idf FE R4 . BLAE TT DA A IS SR Bk T B SR il L, I
B2 1) 55 N R BAT T i PO AR B

FEANES S FiEmitit T R ZAE A= tfidf H ik,
Frvide RARAE T etk b m, 55 EH 5%,

TEFRATTIAE SR IR BLRE /3-8

my q = vectorizer.transform(['Hi. My name is Alex.'])
cs = cosine_similarity(my_gq, vec)

rs = pd.Series(cs[0]) .sort_values (ascending=0)

top5 = rs.iloc[0:5]

top5

RS A B 9-17 FIf
BAVEXEFEA A7 IXEFIH T AP A B e i AT A 1), AR E AT 1]

www .aibbt.com
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HIRGZABLEE . LR R I T, AIARRZAE . LIRATRE B 1K L )
convo_frame.iloc[top5.index]['q']

B AR ] 9-18 BT %

:g_—{i: ggggg:i 29799 Hi my name is Cleverbot.
- 53118 Okay your name is Alex.
29802 0.531098 29802 Hi my name is pat
29801 0.528135 29801 Hi my name is lune.
46095 0.460475 46095 My name is.
Kl 9-17 5 9-18
HATITLLER], WA A EMER AL T2 ER, (HEEH S AL,
HREEEH.

rsi = rs.index[0]
rsi
convo_frame.iloc[rsi]['a']

R R 9-19 B o
g, FEATRHLES N e Ry T ibRATHE 2.
PP EIE AT R R, R AT DU R I — R A A

def get response(q):

my q = vectorizer.transform([q])

cs = cosine_similarity(my_gq, vec)

rs = pd.Series(cs[0]) .sort_values (ascending=0)

rsi = rs.index[0]

returnconvo_frame.iloc[rsi]['a']
get_response('Yes, I am clearly more clever than you will ever be!')

Bk AR ] 9-20 BT T

'Are you clever or something.' |'prove it.'

K 9-19 4 9-20

BAR, RANENE T MY, PrAdRSEIE.

get_response('You are a stupid machine. Why must I prove anything to you?')
KA 9-21 FRAii o

WAREZ XA LRIk SR

get_response('My spirit animal is a menacing cat. What is yours?')

www .aibbt.com
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'Right you are.' |['NAME!!!l!1t1r1tt’?

Kl 9-21 [ 9-22
I
get_response('I mean I didn't actually name it.')
F A 9-23 i .

Ykak.
get_response('Do you have a name suggestion?')

KA 9-24 TR

'*throws pillow*.'

'KAHHHHHHHN. Do YOU have a name.'

K 9-23 [ 9-24
ESqEIEEy
get_response('I think it might be a bit aggressive for a kitten')
XA A ] 9-25 B IfaTH .
ELArN SR SYETIIE

get_response('No need to involve the police.')

A 9-26 it

"I'm calling the police." |'I want to talk to you forever.'

K 9-25 B 9-26

IS3=E
get_response('And I you, Cleverbot')
XA AR 9-27 i % o

AR, XA RE R P RIF IR G 2 — T CfELaE
NHESEHIN .

MAERAIC A E TXAETERE "R ee, XEERE—F, DMERATLLEE A
BRI G HIR .

NTIRBIRZAHE, BATEFE LR FH—2 twilio K. ARMTHEHHE—A %

"No. I'm Clevercake."

K 9-27

ORE & WIKIHBL “clevercake” .

www .aibbt.com
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A, AEFA AR MRS, k] 9-28 .

() twilic

WEIGHAL TG A -

BUILD APPS THAT COMMUMNICATE
WITH EVERYDNE IN THE WORLD

i 9-28

PR http://www.twilio.com HIMTT, FREEM— AN RE AP %8,
PRos e B — e AR E, AR5 M TR I R B FALAR IR R4S AR S5 . B SERUE
PREE AT LATE Quickstart SCAYH R BIVEANME S o EMRIRIEL DA TR R g T
Python, 41 9-29 AR

Tw”_”] UUCS Quickstart Tutorials API Reference Helper Libraries

eovnesnse PYTHON QUICKSTART: SENDING
e SMSAND MMS MESSAGES

Messages

Customize a Reply to

Incoming Messages It's really easy to send an outgoing SMS using Twilio. To send an SMS, make an HTTP POST request
Tracking Conversations
Sending SMS During a Phone
Call

to the Messages resource.

. | POST https://api.twilio.com/2010-04-01/Accounts/AC123456abc/Messages
Handle Incoming Calls

Overview Our twilio-python helper library makes this extremely easy. Open a file called send_sms . py and
Say a Message add the following lines:

Greet Caller By Name

Play MP3 for Caller send_sms.py

Connect Call to Second

Person # Download the twilio-python library from http://twilio.com/docs/libraries

Record Caller's Voice from twilio.rest import TwilioRestClient

X # Find these values at https://twilio.com/user/account
Make Outgoing Calls account_sid = "ACXXXXXXXXXXXXXXXXX"

auth_token = "YYYYYYYYYYYYYYYYYY"
Overview client = TwilioRestClient(account_sid, auth_token)

MPythonfXAS A2 i SR, (HR IR TT 229G K — Mwilio 555, 7EAREH, (R¥KE
5 XA SRS R IR FIHEWON B o B0l BAETCE S A, BUNE TR EARIZ T — 1 Web/ik %
2o CRR AT, FTUAR B B A SRR AR IR E— AN A L WebBE ) i) () Flask Vi 55 2%

O HVE: Flask £—AMEH Python %5 IR Web BiFHHEZE.

www .aibbt.com
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URLIAE, I HOREIG 1 U B twilio SR A IX 32 7. R Hdi 5, el RE,
MR ALy, sl 9-30 Frm .

v Messaging View Messages Inbound | Outbound
Configure with @ yRL TwiML App Messaging Service
Request URL http://some_public_facing_flask_url.com HTTP POST v
Fallback URL https://demo.twilio.com/welcome/sms/reply/ HTTP POST ~
Kl 9-30

— HX AR B TEM, R A FEMR Flask Web RS4R3 217, KB, K4 T
PrA A, W AR TR E Flask B HIFEFF o

from flask import Flask, request, redirect
import twilio.twiml
import pandas as pd
import re
from sklearn.feature_extraction.text import TfidfVectorizer
from sklearn.metrics.pairwise import cosine_similarity
app = Flask(__name )
PATH TO CSV = 'your/path/here.csv'’
df = pd.read csv(PATH_TO_CSV)
convo = df.iloc[:,0]
clist = []
def ga_pairs(x):

cpairs = re.findall(": (.*?)(?:$|\n)", x)

clist.extend(list(zip(cpairs, cpairs[1l:])))
convo.map (ga_pairs) ;
convo_frame = pd.Series(dict(clist)).to_frame() .reset_index()
convo_frame.columns = ['q', 'a']
vectorizer = TfidfVectorizer (ngram range=(1,3))
vec = vectorizer.fit transform(convo_frame['q'])
@app.route("/", methods=['GET', 'POST'])
def get response():

input_str = request.values.get('Body')

def get response(q):

my q = vectorizer.transform([input str])

cs = cosine_similarity(my_gq, vec)

rs = pd.Series(cs[0]) .sort_values (ascending=0)

www .aibbt.com
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rsi = rs.index[O0]
return convo_frame.iloc[rsi]['a']
resp = twilio.twiml.Response ()
if input str:
resp.message (get_response (input_str))
return str (resp)
else:
resp.message ('Something bad happened here.')
return str (resp)

GRCREIRZHHEN, (b RIRAMER T2 s R R, R IAETRA TR T
twilio &K 1% ) POST ¥4l — i1 BIE X ——M AR Z AT T8N get request BREUNHIE

QR P LA RIEAT, RRNZ O T H QR A, AT ARSI A8 3% 06
HIE, A A X R ?

9.5 Ihg

AT, AT RS NBEAT 7 AamraRsT . RBIE:, JAEX N R 5%
W)L MEARTEE) SR, U ECHIPLEN, (BRI, EARIX LN A 1) 52,
PASCEA TR i JATHIARR, A 1 S0 O B

ik N AR 7 0t 45 R

get_response ("Say goodbye, Clevercake")

XA 9-31 KIfaH .

'Goodbye."'

K 9-31

FEN—E A, BATRE ARSI R

www .aibbt.com
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A

BGVF 2 F0E 4, 2R T ER AR S . X AR, AMER AR
ERIBERA ML EA . AR &N TRZW, MES = VRSB, didit
XA R B AT IR B A A R RARSERENLAIL 2, T A — A U 5
PREINEEN L, RREARE?

I A VL BC A S i B — . B AHR A S LRI I 2 2 Sk — 28
B8, MR N RFIRMRPEAE R . (XL P S BT (R e NHIULES, Ak
AR I 20 2 U KAE BT 2 2 o IXANIERERE A 294 2

REVE SR A A 4 [ R R 2 A HER AT TR IR 55 . S b, ARATRX At 1.

ARG, AT RN IR SIS T BRI . B2 B4 EIER R e, IF
TE JE T T LAE AR BT 2803 I VLRL

FHE b, RERAF MBI ET), —XKEREAFR TR, RAKHEIE.

WEHRARIN R AT BETEIR L OkCupid, IAMREH T —ZAZH 40 FHIRZE . AT
A FETE 1965 T IR I——248F, VCRCHTHE &I IBM 1401 KBIHL 12 FL-Rok skt
. BT =Rk

FEHE, OkCupid F1 1965 4EHT2E, Compatibility Research A ], Z [Al7&H KKK
Compatibility Research HIEES 845 N J& Jeff Tarr, )< )L, Jennifer Tarr & OkCupid B2 61
4 A\ Chris Coyne [T, tHFEIIR/N.

I ATZEE SRR S N AR ? X R BN Z R GR AT RER 5 — MR 51 .
BIRRKZ BN NS AN TR, 2T R A TS KB ARG i & ARAT
%, (ARJFIGIINH R BFEER R R TXE RGN LA, iRt 7 —MR>IFMZ

www .aibbt.com
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HHEZ

FEARTS, WAMIR A F SRR R R AT TSI R SEI, LA
AR AR R B . fJa, AT A CRER 5%, $REE S GitHub BURHVE .

AFRGITIR LR T
o Dl [T IE -

oL T N A IR UE
RE RS

o P AR 5] B

10. 1 th[ELEiE

TQMZE@ PR T IR — BT S — L5 FREN— K Target "R b5, #85 T
f—SLETF, XL Target il Ay 45 IS AL = TP 20 LY. AR H 2 IETT A2, [
NXEREIF AR LIRS . BCTT @RI 4l Lok B I R it & = 1

Wr BB (8 F, LB =T8RG AREIRREES, AR LR el il R, R
FEB AR XA, S AR AL AR AE HL G BLREAT T B R L L SR R A
1o MY IR T XA

SR LR I RER T RE 2, B, SR TP AR

WA, AR E?

PrEEYE Ccollaborative filtering) A&k T IXALARTE, ERAL G FRBRIRFHE TN o
BB AR AR R AR P A TPEAN J7 AR AR A, T HARATER C 28 DLX M7 0P 7 — 4 F
SERITE, HAh, UROTEEAS A At N MR PP I E G 0P . IR SR R,
PRATTE IR AL, BRI AT DLAGEBRAR S AR L, SR AR S vP o0 T AR i AR PP A
PTH, TERNGIRIETE, RZIR EREMER L, XSSP EEAEE, (B4
RRAREX R B 5, AR S 22,

XTI AR A R, SIS T ORI AL AR AN R V2R

OBEHE: Target &3 H 514 W EEDE .
@FHTE: XLRERINIRZ RS 2 W IR

www .aibbt.com
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W T AL RIS L7 4 90 2 38 LR A BRAG 1 KDL 7
10.1.1 &g

EBA T AT RE R L X R W B R .

A TR ABR AR RS Cutility matex) BZRPEIFAR . MR S SCRIFEFE AR EL, AN
X BLIRATZER B2 A AN P 1] 2 M SRS
KH, BAMEBA R A 2] D, DUAATHT 2 (0 —24H7 5, PP A0 2] 5, WEE 10-1

B o
7 10-1
Snarky'sPo | SoSoSmooth Duffly BetterTap | XXLargeLivin' | SnowyCott | Disposos'Di
tato Chips Lotion Beer Water Football Jersey onBalls apers

A 4 5 3 5

B 4 4 5

C 2 2 1

D 5 3 5 4

ZHITBRATER], ARSI T H N, AT PR SZA U . i3RI B i
AN A LB PR AR . TR R E MR, S8 THZRITEDH
WiH, BAVEAEZLEGRA TR LEBOME. XA 0. AT A T B 1
HEIT AR

fromsklearn.metrics.pairwise import cosine_similarity
cosine_similarity(np.array([4,0,5,3,5,0,0]) .reshape(1l,-1),\
np.array([0,4,0,4,0,5,0]) .reshape(1,-1))

RS A B 10-1 B
WATTUES], X EBAREIARIE, ZRAERE), PO 2/ D3RR
WAERBEEH P C 5 A .

cosine_similarity(np.array([4,0,5,3,5,0,0]).reshape(1l,-1),\
np.array([2,0,2,0,1,0,0]) .reshape(1,-1))

EIRACHS A B 10-2 F
array([[ 0.18353259]]) array([[ 0.88527041]])

i 10-1 B 10-2

www .aibbt.com
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XE, FAVEBBA AR & AREUE GAE 1258 MARRLED, AT RIAE™
FIVFAT BT o A 2138 T IX PRS2 Vo FRAE TR DR VP4 7=, PR

07, ERpmMIIN (AR —8bE. EXFERT, 0 AZHrEr.
A, QAT fF eI A r] 2

HA TRT LML BB E AL BVEsY s FHERR- T340 0 B, AN NERKR(E
(AR 00 FATE MR HIPESy, IR EZ P AT PP EE. B, xR
A, MFTRHPFEIEDY 1774, B4 .250 SRRFATAAT A SRGEAIEEAS A7 Fipk 251X AME.

—H5ER, BATGRSHR AR P, AATRI R RS 1ZME, B

XRS5 % IR A -

R R AR 1020 WEER, SATHRA B0 0 G HL 2 U T

KD o

#* 10-2
Snarky's SoSo Duffly | BetterTap | XXLargeLivin' | SnowyCot | Disposos'
Potato Chips | SmoothLotion | Beer Water Football Jersey tonBalls Diapers
A -0.25 0.75 -1.25 0.75
B -0.33 -0.33 0.66
C 0.33 0.33 -0.66
D 0.75 -1.25 0.75 -0.25

EFRATE T I BHE B B2 AR XA . KR P A FIH P B C 3T LA

B, AR B ZEMEEIT,

cosine_similarity(np.array([-.25,0,.75,-1.25, .75,0,01)\
.reshape (1,-1),\

np.array([0,-.33,0,-.33,0,.66,0])\

.reshape(1l,-1))

LIRS A B 10-3 HfarH
WAE, FATKILE A FC,

cosine_similarity(np.array([-.25,0,.75,-1.25,.75,0,0])\
.reshape (1,-1),\

OBFFE: FEHEREERE, AR CXMHRABH K AERZRR, IR RZA ft s AU .

www .aibbt.com
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np.array([.33,0,.33,0,-.66,0,0])\
.reshape(1,-1))

EIRACHS A B 10-4 %

array([[ 0.30772873]1])|array([[-0.24618298]])

K 10-3 B 10-4

BATTLLER], A FI B Z I FIAH LR A 30, 1 A F1 C Z A B ARLRE 5 2% T .
IEARTRATAT A R

XA O R R T BRI R A, I Fofhir b, s Bh IR AT A EE
ANFIPRFREE T 70, ERAIFT 0 BP0 82 0 1. R, ENAREM T Pearson
MR ERE, BUEREE-1 A1 206,

LEFRATTIAE R XA HERE, o FH e SR T 7= S I P20 o FRATPER R BR 1A =40 7 XS
Y M Z, FATEI X ARV, A X AEE AR Y A Z SRS, T X
R EIE2ZT

FAVSE NERAL P I EEATE 06, sk 10-3 Fos

(%

#* 10-3
Snarky's SoSo Duffly BetterTa | XXLargeLivin' | SnowyCo | Disposos'
Potato Chips SmoothLotion Beer pWater Football Jersey | ttonBalls | Diapers
X 4 3 4
Y 3.5 2.5 4 4
Z 4 3.5 4.5 4.5

BROR, BATE PO SRSy, W3 10-4 Fas.

%= 10-4

Snarky's SoSo Duffly | BetterTa XXLargeLivin' SnowyCo | Disposos'
Potato Chips | SmoothLotion Beer pWater Football Jersey ttonBalls Diapers

X 0.33 -0.66 0.33 ?
Y 0 -1 0.5 0.5
Z -0.125 -0.625 0.375 0.375

www .aibbt.com
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AR, FATHEEIEH P X &4 Disposos' Diapers 72 /0 7. AT LUARHE H P 1°F 7+
O 5 FIARTZABL AR, FRd X A =X P Y fH P Z B9 T ineGH5
ERRATEAFRIH Y A1 X AL

[0,.33,0,-.66,0,33,0]
user_y [0,0,0,-1,0,.5,.5]
cosine_similarity(np.array(user_x).reshape(l,-l),\

user_ Xx

np.array (user_y) .reshape(1,-1))
RS A B 10-5 T
WAETHEH P 2 F1 X AL .

user_x = [0,.33,0,-.66,0,33,0]
user_z = [0,-.125,0,-.625,0,.375,.375]
cosine_similarity(np.array(user_x).reshape(l,—l),\

np.array (user_z) .reshape(1l,-1))

RS A B 10-6 FIfRIH -

|array([[ 0.42447212]])|array([1 0.4657186111)|

i 10-5 & 10-6

Rk, AR —DNHP X FHP Y ZHBALE (0.42447212), DLAHF A f
H P Z Z T RAE (0.46571861).

BeA 1SR, BATBEAAH S X Z A AR, AL P HPE 23R4T AL,
SR I B DLEFAARLRE o

(0.42447212 x (4) +0.46571861 x (4.5)) / (0.42447212 4+0.46571861) = 4.26

AT LA B P X X Disposos' Diapers [Tt 1F 53 4 4.26 CAMEM, & 47 R 5K
HHED,

10.1.2 ZE T3 H it g

BIHRTALE, BATR T 73T RSB FEIEE, HEE AR IE. £k,
XFEER TR R g ©, ERRONE T H . R E N LEER. F4
Wr T H 5 P HARIUHE AL, 3R BB ARAR T, AR ARG VE 73 P SR B 5 T A

OBFFE: RaAae Wit ERIERERRASFNS.
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B oAt P ARUCHEC . [FIR,  HO 2 AR Ay 52 AR DL .
ERATTRE E £ TAER
IR, BATE DR, X—k, BAEEEH PSSR 0Es. 82—

P, me—r & —eadh, @k 10-5 fis.

= 10-5
U1 U2 U3 U4 U5
S1 2 4 5
S2 3 3
S3 1 5 4
sS4 4 4 4
S5 3 5

WA, RBIRATEFNIE U3 XFT S5 HIPFIT
PR, AR FHEET

EBATRE — A1

KHL, BRATT 2 MR P X i it (9P 3ok 3

H5E, BATNEAT I B O IT s, RS AR At A B AR CED S5) R

SEARLLE, 2 WK 10-6.

< 10-6

U1 U2 U3 U4 Us CntrdCoSim
s1 -1.66 0.33 1.33 0.98
sS2 0 0 0
S3 -2.33 1.66 0.66 0.72
s4 0 0 0 0
S5 -1 ? 1 1

PRATAE B, A 502 AR AT AT S5 A e AR SZARALLEE
PR GEERE DT, ko RN B U3 3k ik i1Eo, B 248 i 40

JEECE . EIRXARER AT, JAVEM k=2,
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FATATLLE RIS T3k S5, S1 A1 S3 2AIe HmAR I, FrLAFRATEAF A U3 XXM e
PR (3Rl 4 F1s),

WAL A T EIE .

(0.98 x (4) +0.72 x (5)) / (0.98 +0.72) = 4.42

Rk, @dRTmE M EESE, FRATATLUE 2] U3 IR RE4s S5 #T H & 4) 4.42.

AT, FIEBETH PR AR T IE P EE R XA ?

IRERRE, VR ARRAE SLFRIR 20, EEIRMIENANEE B CER, MM ANZET
R ) AT,

Blan, WEFRATER XK B R X AR, (B4R AR A2 XX Norwegian death
metal L JE KA. TIRFEEAREIT XS K. WRARMNETFZ T THEP—R T death
metal— A 3E T H P FIHEE, IRUIRSE BIR 2 kT SR ARIHERE, FLAFREEHE KIE-
730 SR B AGCKEXFE IR . AT IUE At iE, RTE 2 bR G B S S

TEFRATH PO RS R, SR 251X AN ) @ 1 18

B, FATK A DataFrame 7~ 4.

import pandas as pd
import numpy as np
from sklearn.metrics.pairwise import cosine_similarity

df = pd.DataFrame({'Ul':[2 , None, 1, None, 3], 'U2': [None, 3, None, 4,
None], \

'U3': [4, None, 5, 4, None], 'U4': [None, 3, None, 4,

None], 'U5': [5, None, 4, None, 5]})

df.index = ['S1l', 'S2', 'S3', 'S4', 'S5']

Ui |U2 (U3 |U4 |U5

df s1(2.0 [Nan[4.0 [NaN|5.0
e . N
LIRACHAE AR 10-7 B - s3[1.0 [Nan[5.0 [Nan]4.0

BMPUEIG O — R SR PR E (304 [s4[Nan a0 [40 Jao [nan
o TN AR P, R SORR L IE T H R e T (8100 [NaNNaNjNanjo0
A5y K0

S2|NaN (3.0 |NaN|3.0 [NaN

def get_sim(ratings, target_user, target item, k=2):
centered ratings = ratings.apply(lambda x: x - x.mean(), axis=l)
csim list = []
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for i in centered_ratings.index:
csim list.append(cosine similarity(np.nan_to num(centered ratings.locli,:].
values) .reshape (1, -1),
np.nan_to num(centered ratings.loc[target item,:]).reshape(l, -1)).item())
new_ratings = pd.DataFrame ({'similarity': csim list, 'rating':
ratings[target_user]}, index=ratings.index)
top = new_ratings.dropna() .sort_values('similarity',
ascending=False) [ :k] .copy ()
top['multiple'] = top['rating'] * top['similarity']
result = top['multiple'].sum()/top['similarity'].sum()

return result

PAERT DMENFRATEE, A5 o6 0 H 23 .
get_sim(df, 'U3', 'S5', 2)

R A R 10-8 % H

FATAT LU BX 5 2 1 B 7 A A AT

FHFCIE, FAVEREAT ECRUN, R AN E AR RS SR, (HRIAE, EIRAN
GREE TR — RO, R IERA TR AL A H 2 N PE RIS &

10.2 ETARZEEIE

|4.423232002361576

K 10-8

PER—E RS, Tim Westergren 1€ 1 J LRI [ BT HAbAT R & AR K AOMEd, A8 %0
EA AMATACEA B IR R - AT & SRR, AIRTE L S AT B RS —FELT . AT,
AFATH ABTIMAKRBEA KRB AR, —ERPUOSATH & R A RSN SE M
MNATTHT AT 7 o

Tim BEGEIM T ERFMTIE, FFEMT RS RO, (EI8, hIFMa
Bt 5 1 SRR OG5S, DNA, I AT DL S AMR N R I O ALR 5«

BE—BE L, MIHEHEESE ML —F AT, B — RIIT RHERAL
by —BL A A W OIS T — K AR, Tim AR A . Tim B XA
iRk, JEIF IS — AR, JERRE I T R . (TR T

FE4 TR UL, MR T — /NBES SRS, 3 L7 /7 B RANEOO S S T LT 400
ARFIMAHE, SAFEN 0 B 5 ST A —FTE HRIB T, B0 BB H A5 4T
. REE 3 B 4 AP B IR T B LT N VP2

B R AR AL I 280 ORI TR0 75 5 % 4 VT, SRR 2 .
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MATAE S Tk —SE I R SE B 1 B AR B 5E 4 Excel 1 VBA EREE, £ T A
Z 4 P ARl HEE A R . B, R, BN T, BERARE L.

FRATHLAE B X Z A\ & Pandora Music, RR AT HE C4WT i id Bufl FH I H= i,
NEREAKREEAEME T AR B8N, EREET NELIER RIEs].

FEHET AR R IE T, AR AR E AL — AN IR AL, TS 8 AL R
[, R Al AT LA A SRATT I 8 I AR S2ARBLEE BEAT LA

ANSCER i AT CARE 0 A BON AL )&, W ARt T] DA R A AR 1 e T AR ) AR R
JRA T R A R T R, ASERRATT R DA R A AT it R R AT B b A B 22 TR AR DL P

XF T Tim Westergren K, XM, PG HABHETE 51 BRI T 5 R HI N,
XA RGBT WA A ARLINE . VP AR ol X, B R hA1E
KR Y, B AMATTRZ XA X, RO i R ik ] o LA RN . Xt 2 2k
WAL e

10.3 JRE &%

WAICEE ) THERERGMWA FZE . (H2, TEEEMRZ, EER OB
MBge, HERE S| BERTRE AN A X IR . XBHONR S RS, ATERIR S RS R
g, BRI HERER S — RGN RN R KW RGE i, G 7K
IR TT 5 o

PR A TG A Ak A S ) A

P RE AL SR

oA W EF B AL .

P IR AR S R

SUIREA KEMIH A, EARRIEE T,

o 1151 H AL L T R AR SE BRI, R S R B

O M55 T T RIS BT LR RSN I . 7SRRI Reoh, BB 3%”
HRT B
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FTAB KR IERL AT

U NTFEREIIH .
T NB RIS R .

o & SUEHHRFE I BB & — Nk
o “EAMTEE" Y,

MR AFGRZRER MR, T AR U2 B (e, EREE AR R,
TN O FI L e FT AR BRI AT AR P SR 2 1) “ P 7

DER EE RIS RTINS TR R T, LA ME E S5 2,
10. 4 FEHEFET|EE

WE— R ARE— AW A HI GitHub BIEEE . AW 2 RIEE, BFAN
EINLAE S ) EAE, JLTAT(EM ElasticSearch RIS AR5, FRAIAIZ, FRENX LR
PR R M . 2, RATTIAETETS R M GitHub (9 APL, fE— @R LR B IRATA I
AV TR

PATRAL ] GitHub APL, G TP [ JE A 51 2. XAMTHRIESG A R EL
mETRESKBRE, RIRHEIREENETAEES. ReERBOXEEEI T 2 51
PR . — HSER, AT EALLAL Cn AR BTk, $REBIANBE A PRI - (R
RE CtRiZ1T GitHub MIBURME, FEWERMIREAAIE ). — BRI T AU
GitHub H1/7, AT LAE AARATTRTAn2 1) (Mo 3BA NI 2 5 1) BORFZE R A il — L HERE

IEBATTH R, HoG, FAES AT ERPE,

import pandas as pd
import numpy as np
import requests
import json

BUE, URFEEITAL—A GitHub K7, JFN—SB0REST EE S, EIRAHEEMIT K
NATH o ARAT AMAS NBERFFRIREU AL b, B SSVFIRIEM APL Rt ] DAAE AR o
M, AR, 5T ERATHRR B A A K

OB FHE: WHELIEE — D EERIE TR AT N A REIM RS, NHEMEEMI 1A D], Efss
XK
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Ko7 8 # M T APl W 4 M, W ¥ W BLF URL
https://github.com/settings/tokens. fEIXE, REAEL LMAER 24, W
K 10-9 s

Personal access tokens Generate new token

Tokens you have generated that can be used to access the GitHub API.

&l 10-9

YR 75 B ¥ Generate new token #%4 . — H 58, TRTE BB AL M 3 DL AR
. IR AR E T a5,

myun = YOUR_GITHUB_HANDLE

mypw = YOUR_ PERSONAL TOKEN

WAE, FRATEEIE—A RS, e IR C i E bR A TORE 2 R
my_ starred repos = []

def get_starred by me():
resp list = []
last resp = ''
first url to_get = 'https://api.github.com/user/starred’
first url resp = requests.get(first url to_get, auth= (myun,mypw))
last resp = first_url resp
resp list.append(json.loads(first url resp.text))

while last resp.links.get('next'):
next_url to_get = last_resp.links['next']['url']
next_url resp = requests.get(next_url to_get, auth= (myun,mypw))
last_resp = next _url resp
resp_list.append(json.loads (next_url resp.text))

for i in resp list:
for j in i:
msr = j['html _url']
my starred_repos.append (msr)

XEARLZEE, B9 B, RATEER API LR E St BRI EEE . GitHub
ER DT, MARE A TR TSR, Wik, AT ZRE A AN iR 6]
B.links. HEHT—AEEZCLE, A4k S0 FE .

TR, BATA TR QI I AL

get_starred_by me()
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240 %5 10 EHg @I T A&

SRJE, AT LLE BN EAR BOR R B 7E 8 41 %
my starred repos

BEACHERE ™ A= R8T B 10-10 A%t

[ '"https://github.com/pydata/pandas’,
'https://github.com/ipython/ipywidgets"',
'https://github.com/tweepy/tweepy"',
'https://github.com/matplotlib/matplotlib’,
'"https://github.com/d3/d3",
'https://github.com/JohnLangford/vowpal_wabbit',
'https://github.com/tensorflow/tensorflow',
'https://github.com/scikit-learn/scikit-learn’',

'https://github.com/vinta/awesome-python',

'https://github.com/chncyhn/flappybird-gqlearning-bot',
'https://github.com/josephmisiti/awesome-machine-learning',

K 10-10

FRR, BATHEM A CINEARTRER R P 4, XA DU R AR AT 2 k50

I o

my starred users = []
for 1n in my starred repos:
right split = ln.split('.com/') [1]
starred usr = right_split.split('/') [0]
my starred users.append(starred usr)

my starred_users
ERACRSAE O 10-11 FOfHS

WAE, HATCAHS T rA BRI ERES, T
K RABATIT IR B, DAR BRSO 2 S iX — s

starred repos = {k:[] for k in set (my_starred users)}

def get_ starred by user (user_name):

starred resp list = []
last resp = ''

[ 'pydata’,
'ipython’,
'tweepy',
'matplotlib’,
'd3’,
'JohnLangford',
'tensorflow’,
'scikit-learn’,
'chneyhn’,
'josephmisiti',
'vinta',
'yawitzd',
'ujjwalkarn’',

& 10-11

first url to get = 'https://api.github.com/users/'+ user name +'/starred'
first url resp = requests.get(first_url_to_get, auth= (myun,mypw))

last _resp = first_url resp

starred_resp_ list.append(json.loads(first_url_ resp.text))

while last resp.links.get('next'):
next_url to_get = last_resp.links['next']['url']

next_url resp = requests.get(next_url to_get, auth= (myun,mypw))

last_resp = next url resp

starred resp list.append(json.loads(next url resp.text))
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for i in starred resp list:

for j in i:
sr = j['html_url']
starred_repos.get(user_name) .append(sr)

XA RE TAE T SN AR EU WPAER, (e TR RS B
W2 ATEEATINE R TR ER N B — AN, JRATHH 5 Rl A i 7 .

ATV A B BT RETFRE L8, BARBR TAEEATINAR BT Rl A& . S
br_l, FRECHEIEEIT T 4,000 N0k REE .

for usr in list(set(my_starred users)):

print (usr)

try:

get_starred_by user (usr)

except:
print('failed for user', usr)

AR A B 10-12 T

HER, EHAEZH, TG CIERMAP RN T —Mes. "R T —LRES
P, X TE—ANH PR T2 A TOREN T 2bR, BB FIERE AR SIRA R
X, EeRBRESHIEA.

A TIAE T BT A OIAR I BRI, M —ANRRIER

repo_vocab = [item for sl in list(starred repos.values()) for item in sl]

TR, HTE2MNHPSbRER—ANERE, AT —NMES, UM RE
HFERNZNEL,

repo_set = list(set(repo_vocab))

W BRAEBEX =T 2.

len (repo_vocab)

TR A AT 10-13 BdETH

WInkr ) BERLE S Id 80 AN T, T BT A A DG 1 L xR 12,000 AN Rk — ) B R
JEISE AR URAT AR R, i SR BRATI % R TR (0 )7 730 — 0 SR BUHI S M BERLEE @, 2>
ESEP

OFFE: FHENHROLARRBOTERUMKIC R, WEE BT, REBONPRKI A, &5 1AL, M3z
TEE AR, e R, "7 CASRBUERE A
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F 10 ErgEE G

podopie
twitter
grangier
bmtgoncalves
bloomberg
donnemartin
cchi
monkeylearn
misterGF
clips
hangtwenty
sandialabs

hat
yha 12378

K 10-12 K 10-13

BUE, AT T BRRESE, BUE UL BUREE TR, BATTR TR A AR TR

R A B A Tt R, R R ZER RS, A 1, B 0.

i,

all usr_vector = []
for k,v in starred repos.items():
usr_vector = []
for url in repo_set:
if url in v:
usr_vector.extend([1])
else:
usr_vector.extend([0])
all usr_vector.append (usr_vector)

FATRINI R A B AL, BB A TR SRS T R SO AT I B br . R4T
ERREN 1, WAL 0.
UbR, FATA 12,378 ANITH (PR, 79 S, PLRARATZ A1) — kil & . ik

AP LEIN A DataFrame. TRIVKZIANTCHEFRAIE A, 10514 TR
JE RN o

df = pd.DataFrame(all_usr_vector, columns=repo_set,
index=starred_repos.keys())
df

IR AE B 10-14 % .
BNk, ATHBERATE S A TR, FE A BEEE A InE ST .

my repo_comp = []

for i in df.columns:
if i in my starred repos:
my_ repo_comp.append (1)
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else:
my_ repo_comp.append (0)

mrc = pd.Series (my_repo_comp) .to_frame('acombs') .T
mrc

https://github.com/wagerfield/parallax | https://github.com/agibsonsw/AndyPython

https://github.com|
behavior

bmtgoncalves

twitter

matryer

donnemartin

cchi

o|lo|lo|]o|Oo|O | O

0
0
0
bloomberg 0
0
0
0

monkeylearn

o|lojlo|]o|Oo|O | O

K 10-14

IR AE B 10-15 FO%H .

..| 1236812369 | 12370 | 12371 | 12372| 12373 | 12374 | 12375 | 12376 | 12377

o
o
o
o
o
o
o
o
o
o

acombs ..|0 0 0 0 0 0 0 0

K 10-15

FATTIUAE 5 EEASINAEG 24 1) 1) 44 FoRs HE 12 31 H A A A

mrc.columns = df.columns

fdf = pd.concat([df, mrc])

fdf

EIRARRS AR ] 10-16 (R
Quartz 0 0
toddmotto 0 0
cemoody 0 0
PMSI-
AlignAlytics 0 0
lukhnos 0 0
fivethirtyeight 0 0
acombs 0 0

&l 10-16

PRA] PLE R, 7EE 10-16 FIEEH, WA MNE] DataFrame.
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WAE, FATATBEF B A P 2 8 AR . X IREA T pearsonr iR
B, EFEM scipy FA

from scipy.stats import pearsonr

sim_score = {}

for i in range(len(fdf)):
ss = pearsonr (fdf.iloc[-1,:], fdf.iloc[i,:])
sim_score.update({i: ss[0]})

sf = pd.Series(sim_score) .to_frame('similarity')

sf

IR AR B 10-17 % -

FATRIRI B ) 2 ¥ Dat aF rame H i fa — > [ S AN HAth 7] AT LUA, FFAR R4k
AIEHMMLE (Pearsonfl K RED Vo —LLfE NN (AEFFE), FNMATEA LEMm i H
FridES, FEHETHEPRU T,

IAELEFRAT IR LA AT HE P, DLR BIERARUH P IR 5 95 .

sf.sort_values('similarity', ascending=False)

AR A A 10-18 Ff -

similarity similarity
0 [NaN 79(1.000000
1 |NaN 31|0.204703

0.007047 ||5 |0.164320

NaN 71(0.149323

0.134539 ||4 |0.134539

0.164320 ||64|0.111629

NaN 2410.105784

N[l | b~[O®]|N

0.011832 ||69|0.091494

K 10-17 & 10-18

KL AR 7, BRI, BATTAT AEAR AR HER H AT REE IR TR . REH
KEER] T, DA AT TR ARAC 1 WL AT B8 X H B

OBFEE: WBAERTRES PO G, R FRZAHLUEA Pearson AHK REUEEM .
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PRAT L2 BA e AR - B s — AN, RRRAITE . HBAIRET L, =
MR RI LR 31 B 5 AR 71 ERATEE R A

£df.index[31]

FRACRSAE ] 10-19 %

AR E B IXZUE, ULABA IR~ 4 .

M https://github.com/lmcinnes, AT CLEBIERERE T

1% /& hdbscan FI/EE——— MEFS I E—AhE 17t /2 scikit-learn flmatplotlib
MITTERE , Wil 10-20 fis.

Imcinnes

i@ Tutte Institute for Mathematics an
©) Ottawa, Ontario, Canada

"Imcinnes ' | © Joinedon Apr 15,2015

10-19 & 10-20

EFRATVE BT R N 7 B AR . A LR TR EX S FRATAT S A B 2 AR,
B R TE Ay TR R AR E I — T, R B R — IR & X .

RS iNEAv Y

fdf.iloc[31,:][fdf.iloc[31,:]==1]

FTRAACHS AR B 10-21 Y

https://github.com/glenng/tga
https://github.com/iamaziz/PyDataset
https://github.com/lmcinnes/hdbscan
https://github.com/jupyter-incubator/kernel gateway_ bundlers
https://github.com/lmcinnes/hypergraph
https://github.com/tensorflow/skflow
https://github.com/cehorn/GLRM
https://github.com/mwaskom/seaborn
https://github.com/jupyter-incubator/dashboards
https://github.com/scikit-learn/scikit-learn
https://github.com/stitchfix/d3-jupyter-tutorial
https://github.com/matplotlib/matplotlib
https://github.com/patricksnape/PyRPCA

Name: lmcinnes, dtype: int64

K 10-21

RFRRERRRRRRRRRRR
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BATER 13 MEARCITORE . 1EIRA T AT GitHub Wb 4t r A gt 47 begse,
K 10-22 Frss

ﬂ Imcinnes (Leland Mclnnes) / starred Follow
Sort: Recently starred ~

jupyter-incubator/dashboards St

Jupyter Dynamic Dashboards from Notebooks

Starred r 1 Filter by languages
JavaScript
Python

jupyter-incubator/kernel_gateway_bundlers e St: yter Not

Converts a notebook to a kemel gateway microservice bundle for download

Starred on Mar 1

Imcinnes/hdbscan  Unst:

A high performance implementation of HDBSCAN clustering

Starred on Feb 25

iamaziz/PyDataset  Unst:

Instant access to many datasets.

Starred on Feb 1

& 10-22
FEXEL, AT LR B EALR e M AR, EEER, BATALELIE E CRXAL
HARICHIEE: ARATRAR I Ay Unstar VIR L
AEWR, WA 13 MRERBOREE, A 2 0% KA BT .
NI, SEbR B AN ANTRETIRIE,  Charles Chi.
fdf.index[5]

RS AE B 10-23 % .
i1 GitHub 5348 SCA B 10-24 s

.’5

Charles Chi

cchi

! Cchi ' ® Joined on Mar 8, 2013

K 10-23 & 10-24

OHFHE SArie A star, A< H B unstar F3/EIET
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XL, BATES T 2 AR BoRE, B 10-25 Fs.

cchi (Charles Chi) / starred Follow
Sort: Recently starred ~ All stars 27

YYour repositories ]

shagunsodhani/papers-I-read star | Others' repositories 27

Starred 16 days ago

Filter by languages

JavaScript 1
rasbt/python-machine-learning-book Astar | CH 1
The "Python Machine Learning" book code repository and info resource Python 8
Starred 17 days ago Java 1

Scala 1

R 1
doximity/vital prorvey BN !

HTML 1
Design Framework

Jupyter Notebook 5

Starred on May 2

kjw0612/awesome-rnn A Star
Recurrent Neural Network - A curated list of resources dedicated to RNN
Starred on Feb 14

& 10-25

Charles CZFRIC 1 27 AMFE,  BTEAH 78 AT LA R I — S5 4T i 2 13
5, AERANTRE RS =AU

fdf.index[71]

KA P 10-26 FOfTH

Fl P Artem Ruster CL48 & AT 13 500 N BEEE, 411& 10-27 Fis.

Artem
rushter

©) Russia
B4 github@rushter.com
@ http:/rushter.com

'rushter' | © Joined onJan 4, 2013

B 10-26 K 10-27
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FATATELLE IR 10-28 & It N2 BRI BT

rushter (Artem ) / starred Follow

Sort: Recently starred v All stars 470

Your repositories 0

google/deepboost S star | Others'repositories 470

Starred 11 days ago

Filter by languages

Shell 3

alex-sherman/deco * Star Javacript 33
Starred 15 days ago Ruby 2
C++ 32

Python 240

ujjwalkarn/DataSciencePython T N °
common data analysis and machine learning tasks using python e ?
Starred 17 days ago Eang !
VimL 1

Objective-C 1

. Java 10
tbenthompson/cppimport % Star Common Lisp |
Import C++ files directly from Python! Lua 4
Starred 17 days ago Haskall 1
Scala 13

K 10-28
XA A MEE N R RIR o AERATIAE TR UG, (S FIX = AN = A — S e .

B, BATFEREMINCEmErR, MREEMERMWEEE. BITBEIE—1
DataFrame, JAFA=AIAHIR P SRR T RHE

all recs =
fdf.iloc[[31,5,71,79],:]1[fdf.iloc[[31,5,71,79],:]1==1] .£fi1llna(0).T

IRARRE AR B 10-29 % .
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