nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

HEF RN

| R

RS FAATNEHCEENHEHES - (LR RHEIAE
Bl BEF S ERPIER BRI — - RERHEEER
A e B AGER Facebook HEFERIAY TR - ECER ITEE
JEFIMHRBAEN (41 seaborn - jieba A1 sklearn) - #E{TE R AT B
b o REIA TE/NE - B © BREdE ~ 90k Facebook API ~ EDA
RRAERI M ~ CFIREIE RS - BE KRR HEHEE
#IHL Facebook tHEF& RN LUERIE T ~ PUBER 2B MEE R ~ DUk
A 4R M I B A AU TR -
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9-1 IREZEE © Python 2XGES

LOHATHEEEIAE - K FEZ % Python BAHE s05% » R/ PIE
SREUE L) EEE (REESRTE £ IDLE 0977 S 2 SR ME 2 2245 numpy B¢
pandas FEEHFEREE ? BEARZFEAEA D STRL AT Python » ABEAM
BRSPS HY TR © Anaconda » B R o FREEAENVIE TR - thaESEcin
Python #2 Y& =T DAL -

A=K LA Python FYAERS B Ry /4 £/ - BA B2 GAHBIIHEIT - K
Fu LURIEigteRdEietesyd - Loy igkE OB Bl TEEEH > B
il A5 A VE R AR S E G T 5 A il - P [EIEE e e e R ERE e DL > $ 2
USRI B CE P 4 E B AR Python A2 -

Anaconda

Gt o IR EE Anaconda #iAS 2R EE) Python E25% | Anaconda
—HEETE THNIEE > Rt ES T RESEERS (Jupyter notebook
Spyder - RStudio % ) » 4R es REEREAGES AT - MAMIELL T K& 5EH]

Jupyter notebook 4= 25 /F fyE % Python HYERIR

‘B FEAEHE  https://www.anaconda.com/download/

Anaconda
Mavigator .

9-1 Anaconda Navigator
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0 Anmconds Mmigator - o x

rim  Help

) ANACONDA NAVIGATOR st |

-

Aaplicatiars on e (roctl ~|  Charals Refrash
% =
. Erwironmenks. & o o &
T ]
—
r
W Loaening Jupyte
o
CMDvewe Prompt Jupster.ch Hobetook Parwerzhe L Prompt
&b Communiy B 1L 683 (1%
Faun 8 cmdexe barmingl sk wour current | | & encensible enkon merk for nbersctive Wiatrbased, terscthse compsating Fur 8 Fowersiest berminal wakh you
AN FTOm Mrvigatar sctivsted Ared rearoducile compsting, basad en the Teibabeok enviranment. EBLand run CUNENE BARRANTENE oM MEWEs o
umyter biobeberek arel Archibechare tumen-resdatie docs vhile descrbing the scthated
daca vy
£ ] ] ]
Gt Conaole Spyder Gloeviz Crerge3
5 a0 1152 EECY
Pyt Gl (8L Sap0orts indne figures, SCiTERiC FEhan Deasiogment i idimensions] dats Wousliaton stas | GOMOONENt based d8bs mning Fram ewek
B = 2 PTe mukiing Sdting with SpTeaK EnwiRanment Powerhul Pychon IDE with Fies. Esplore relytionsh os aithin and Cuky EusRIS RN BT LS Braesis Par
e highaighting. prapnical calligs, and mese. ahvanoed editing. ingeractive psting. amang reisted detsers CraioE 510 ENEREIE. ITBETBCive warkiaws
Aebisgpire 1 MHCSEACtion hestures with 8 lsrge toothos

Dwewpar Blog

NIN
~

¥y a ° _

2P

9-2 Anaconda Navigator R4 =

: jupyter Qut | Logout
Files Running Clusters
Select items to perform actions on them Upload  New~ &
bo | ~ W/ Name«  Last Modified File size
[ [ 3D Objects 68 HAT
[J [ anaconda3 20 AT
O [ Contacts 60 HAT
[ [3 Desktop 8 SheEAl
[ [ Documents 148 B AT
[ [ Downloads 21 Sy3EAT
[J 3 Favorites 6 8 HAr
O 0O ntel 448 HAT
[ [ Links 60 AAT
O [0 Music 68 HAT
[J (3 OneDrive 13 Sr4EAT
[ D3 Pictures 60 HAT
O [0 Saved Games 6 8 HAT
[J [ Searches 6 HAT
[J [ source 50 HAT
[ [ Videos 6 8 HAr
O [ VirualBox VMs 2 5[]
O O index html S HHA 0B

9-3 Jupyter Notebook
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HE5E & REE Anaconda-Navigator BH RS ( & 9-1) - BEE £ a1k
= Jupyter Notebook Z:# 75 Launch( [E 9-2) > Ff& 4 B R 23 th Bk It 2
M (B 9-3) BIRFRZ4ERT) - T —/NEiF——7r4a 0 e {# A Jupyter notebook
%3 Python 725\ -

Jupyter Notebook

% —(E Notebook

Z Jupyter Logout

Select items to perform actions on them. Upload |[New~] &

- | @ / python / DI Text File

Python 3 __y‘m:“f
9-4 1% —{E Notebook

Notebook 3l 2855 Python AYREZE - M ( & 9-3) FHHYFTA BRI
BERZEEFEN GBI ER - R LUE HEES R AE A 2
TERUA b E R & th o T3 —(E Notebook Y5 = By Bh 45 A HY New #E
B > B EEEE Python 3 BT (& 9-4) -

s

: J u pyte I Untitled Last Checkpoint: a few seconds ago (unsaved changes)

File Edit View Insert Cell Kernel Widgets Help

Rename Notebook

Enter a new notebook name:

Untitled

& 9-5 Efran
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Fk Ip 5t 14 — {[E Notebook #& & & sl 5 /e HAE X EHifran &4 T H R
= o BN AR D EFR BT E RN B AR E G S W LE
Notebook & H1BE#E i FHHY Untitled FEAR#ETTH 14 ( B 9-5) °

—
gERE & BT

File Edit View Insert Cell Kernel Widgets Help

+ & & B 4 vlr@. C | Code $ CellToolbar

Run

print("Hello World!")

Hello World!

=
4
vil

9-6
HEE T IE Notebook @B EIE T ENEYE - It@ s s AT
Python 203077 » BAFT T DAFEIE AT B 5l 55 A print(‘Hello World!”) SR < £
HUREGHBTEENELEE > BERERMERE TETHIES » (T
RN G RILE = > H— B8 ([8 9-6) H4ALEREEENIENE - S0 vl DA
FAfEHESE (Ctrl + Enter or Shift + Enter) 7] DIKIHETT @ $UT52m & E T
TFHEE FECHFTENH Hello World! FYF2HR |

Cell /1é8

In [2]: # EEEF2fEcell
print("Hello Jurassic Park!")

Hello Jurassic Park!

9-7 Cell 7144
il R A 5 AFE AV 5 HE Tl 2 5 Cell > 1E Notebook 4 Z& H F A m] DL
H HUHr g R 2 {8 Cell sKEEE A [FAYAZ = (REEE LHE + 55007 ) » M —1E Cell
L EES HMITIVAE R - B2 Jupyter notebook FEEFHITHAE 2 —  FM
AT LAEAZE TG 55 (1 Cell ¥10T (1B 9-7) & HIIAZA -
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M

# B
# FHYE D
print("Hello World!")

Hello World!

9-8 sEARMIE

PEES AR IR » SRRV R IR R R GRS - NI R e sy
WA Ry S R T o MEERRny B AER 7 (A & S BN B R fal - 5K
A BN IR S R B e bR R P M e XN - RS
FREE o MskfREEEr =40 (@ 9-8) > EBER YA AR AN L # 755 >
AT DLE T FHSBH (AR — IO Ry — BUBE S - [FRE TR T LB EI N 5 RATENH
Hello World! fY=FHRIM A HEEE R NS FTEDHZK -

Markdown 4143
File Edit View Insert Cell Kernel Widgets Help |Python3 O
+ x @A B o+ M B Cycoge J CellToolbar

Raw NBConvert
Heading

In [ ]: HthEsmRIE--
9-9 Markdown
Hth AR~
I wie
Bt 2iFaEm~~

In [1]: print("Hello world!")

Hello world!

9-10 Markdown
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TEE BT M HA I MTER AR )72 R Jupyter notebook Y
WAIhREZ — » gt E Markdown 81 Heading ° Wi % Y (1 B R S5 S AF BEET 2
A Cell BRI SERCEEARAYEESS - BERGHERR SEINRGR - BT Word SZ{AHIHE
A% o (ERA =0y (18 9-9 ) HhELEE |75 Code MY THUZUEERE ( [B] 9-11) » ériE
B Markdown =X Heading > #31 Cell & TEIEEEE S N X F N EEEIT -
B mTRE T (& 9-10 & 9-12) -

Heading 7148

File Edit View Insert Cell Kernal Widnate Help |Python3 Q
Code

+ x A B 4+ ¥ MW B Cy Markdown u CellToolbar
Raw NBConvert

| B—RE

9-11 Heading
F—RRE
Hth 2 R ~~

In [1]: print("Hello world!")

Hello world!

9-12 Heading
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; J u pytel‘ Untitled Last Checkpoint: a few seconds ago (autosaved)
File Edit View Insert Cell Kernel Widgets Help
New Notebook » 4 ¥ M H C  Code v CellToolbar
Open...
Make a Copy...

Rename... :ﬂﬁg

Sava and Checkpoint
& 9-13 fEFREE
%A F BN GEFAE ZE > ] DLBEEE /S 77 Flie M= E 1Y Save
and Checkpoint( & 9-13) » B2 HREER (Ctrl + s) BIRTENEEFER - f£i8
BREARSNEEEA - BEEEX —SH#FEENTEE BV 2MlER T
A EEEREZE - DAt Anaconda B B E 1 o T 5 R B I P 00K
KHIE M IEE -

ExULE

In [3]: import os
os.getcwd ()

Out[3]: '/Users/andy/Documents/python'

& 9-14
AN FE AT 3 R 2] Notebook 7E 85 i H AV 7 AL B HF - 0] LU AT R
9-14 B2 » PLEAE g &5730 M Notebook HYEEHSFIHESAK

Eﬁ Python %E EE&

BRMERTE A TR 2 Fr U Python A — R AHEAF Y EHEE
> 1B LS MY R R EE A AT A B Fe M THE R TCER - R AT - a2
B NTEE - fEnhaest - BEHSESENERER B MBS BREafE
OS X BLE Windows HYERE H T HoAth A pr = -
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OS X% (Mac FIFE)

O @ 5 andy — -bash — 80x21
~ — jupyter-notebook » python ~ — -bash =P

Last login: Mon Jul 9 08:34:01 on ttys00@

[andy®@ ~$ pip install pandas ]
Requirement already satisfied: pandas in ./anaconda/1ib/python3.6/site-packages

(0.20.3)

Requirement already satisfied: python-dateutil>=2 in ./anaconda/lib/python3.6/si
te-packages (from pandas) (2.6.1)

Requirement already satisfied: pytz>=2@11k in ./anaconda/lib/python3.6/site-pack

ages (from pandas) (2018.3)

Requirement already satisfied: numpy>=1.7.0 in ./anaconda/lib/python3.6/site-pac
kages (from pandas) (1.14.0)

Requirement already satisfied: six>=1.5-in"./anaconda/1ib/python3.6/site-package
s (from python-dateutil>=2->pandas) (1.11.0)

andy@ ~$

9-15 pip install (OS X &1 )

Mac i HYEE AT DLE #2FT B e AR 30 E th Ay & Im PR - B2 Al pip
install E(F4f# - HIHAE 9-15 EFAVEHEI A2 E5E -

Windows HBiE

Anaconda Navigator (Anaconda3)
Anaconda Powershell Prompt (A...

"~ | Anaconda Prompt (Anaconda™
- STEEE B
Jupyter Notebook (Anaconda.
BE . i P
2 e = - TERTAE
. Reset 'apyder Settings (Anacol

BEZ% @ HEGEESSAuNT

@ Spyder (Anaconda3)

U EemEzus

9-16 pip install (Windows #5 )

Windows F /= HIl{E FE Ff2 = 148 5 Anaconda Prompt @ B DL 254058
HE S 0ysdT > #E5E A pip install E(F-41E - IR ([E 9-16) = ry=mEN
Ty EESERY o
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OS X + Windows &

!pip install pandas

Requirement already satisfied: pandas in /Users/andy/anacon
da/lib/python3.6/site-packages (0.20.3)

Requirement already satisfied: python-dateutil>=2 in /Users
/andy/anaconda/lib/python3.6/site-packages (from pandas) (2
.6.1)

Requirement already satisfied: pytz>=2011k in /Users/andy/a
naconda/lib/python3.6/site-packages (from pandas) (2018.3)
Requirement already satisfied: numpy>=1.7.0 in /Users/andy/
anaconda/lib/python3.6/site-packages (from pandas) (1.14.0)
Requirement already satisfied: six>=1.5 in /Users/andy/anac
onda/lib/python3.6/site-packages (from python-dateutil>=2->
pandas) (1.11.0)

9-17 pip install (OS X + Windows 17 )

BT {5 FH £ B RS 224558 = 7B J77ES - AT LLE FE/E Notebook
BT T EL - AE Cell & E SLAT | 755% - (R % A pip install E(FREIEIT -
[EBE AT LA Ry (8 9-17) « #fih 2450 £y pandas B th—EHEIZH

BRI TE S o B E BB ETRE T RIS A T —
B R EEE S o DARE Ry 7 A T4

/I\%j:E

et —FETH - FERRMARTE - FE S LA D) %454 Anaconda »
DUR AR Jupyter notebook s & THEF Python #2301 « & HEMIEETHEAM
REHES I ETRENERE - PEANEGERFIRENE =J70 A= » [
& 5 I 25T 28 #EHY Python F23 (411 Json) » DRI AR 25 (i sl B 2 2 AT
WAL AR AGES AR - v DU T i — NAVESRE Python 252 » 1S fETE 1%
RGP A R EBAERIZ ) |
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Bt - 525% Facebook API

REEIR G Ry S AL 4E (TR API USR5 APIHLUS Facebook #7344
HEMNER > FEEREE A EE BB Python F23:{2K 526 - Facebook E
Fott BEAEREATRETE Y — AR HEALH G - HERE W E BB E L
JHENE | BRIBLFRAMIEE Ry 8 A Facebook #3445 H V& M E Ky 1% B o3 HT N i) 2
FEE R BT -

API 148

API| 444 B Application Programming Interface » o137 447% Y A% & 7 FEH
RS EEERSE T APIRYESR By " B4R A A 2SR HEAY — (&
FE RS B S RS FEAH R D BT E - ) WREFBILERA RN
METAERAT - SRR AR - R — (8 B B R E R BT R BB BIER B - (%
SRIEMIG T REE—HAATLE - [P 7R A B AT 7 EAR b A s AR &3
PRI S RAEZAVEOR R FT4E - & BEEESE R DU R A S8/ T S & 1 T 7
REGHATT o FEHUS AT EERY I RE th P A LU Facebook HYERLE (F 2 I E 1
EHEVEORE - TRV ERG I RLE AP & 5E L i LLAUS: Facebook (Y
BhT > RLEERRE T

255




PR, H

Programming Learning for University Students

1. TEERESE (REER)
2. PR (EHEEK)
3. INEMGsH AT (IS ER)

BRZE—EGRIFa - #Er A ERUZEE Facebook HYE R E
TREEMERE ? FRAER ETEIF LRSS (40 : FB, IG, Twitter...) #REE THHE
SR RRLRTER) - & B BRI RO i & AR A S HREE R (40
12018 - Facebook @& T &R F ) o FELEAE RGN B A N B &
THE A ARG KRR - i1 SRR B RHE 7 EORaE (& A g s s E & ST
JEY o NI AP & R ME T BRI AG A B P BEA IV ET L1 > B3 API 4 a] UYL
FRMEZEER -

REQUEST

USER’S
APPLICATION

EREME API A FTRESE R — BN - LLE BhAE AT BIT2ER © B
KB A B KB CIDRAY A2 > AEIRE AN BB E] > BTl R MIstaE
AE AL B YRR [F] Y APLRBH - AR IREUSAVE R - E2FLAE
1y APl FJREth & A& H BUSER ZHHY LR - SLEAE VRO B 52 —5F > 2L
B EIRBTR E A RS - BEAAN BRI B R A B 1 AP AKHUS -
BHEEEAHME B EEAVEIT 7] EUS - A @ EwE s —(E3E
A BRI AR R AR S A
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Facebook API

4 R I ATAE L HUAS 1Y /2 Facebook #3 4% B H AV & Bl A UL 5t B4 8
Facebook API = (EEEAHGE R : HANERBIIGEH ~ AFItLE LU LT
SFRHIAFIER - A A AT & BRI R AL R R BRI - BEANAL By
2018 FHIRIGHE(FIERGRIE R A A Z M GEHEEEEMIGECH NEH
Ik BERIME » NIIEHE IR FAVER S - B DUtERER L
—(Ekr & EH - i ARSI S HelE R LT ABRENERRL)
HUS IS LBt -

B2 1 i A Facebook APl E4{ : https://developers.facebook.com

Facebook for Developers x  + . * ﬁ-
< i g

C Y & developersfacebookcom

FACEBOOK for Developers

e 5k A\ SAIESSE
Ry AR T A IG8] v

9-18 Facebook API ‘B4
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HER 2 BHES AT AV AR > $F) 7 T 7 (R AHH -

= a
Facebook for Developers x  +
<« C Y & developersfacebook.com a # @ s=mex
FACEBOOK for Developers E HE T z Q
¥ = X
& d
o
g
BFTHE
AR ZhZE Bl

b IN
~

2P

9-19 #4.5” T H ” #8815

SBE 3 EFE AR LEHE T - {EEP APIHELE » B8 A HHE -

f BBASTIE -FacebookforD: X +

< CcC O @ developers.facebook.com,

FACEBOOK for Developers

AR T H

&7 AP T B STEEETH FHUHEREETH
Al EETTAISHE API R0 - 3 R ERER TEEATE Facebook S3EEEF95 1S B EHAE AR IR
HiBFRARTH BRELTR

9-20 =& API A TR
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B 4 ¢ i AETE APLHEL T E1% - B84 Generate Access °

Token

FACEBOOK for Developers =i P, Q BB A S m

Bl API B T H
= GETw —/ viow / me’felds=idname
S wmER
e

| Generale Access Token |
Facebook JERHEH
o g
AEmsEE g¥
® HiEES o E

9-21 Generate Access Token

WER 5 ¢ BRI S HUERL -

FACEBOOK for Developers st o m
BEif API BIK TH
= GET v —/ vi0w [ me?fields=idname Bz
FHUER
TR o
Facebook FEFIIE =,
o =
R
& mEE =
Q RS AR EE

I ST I

g T2

e A AR

&l 9-22 i FHERL
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B 6 L HHAESE FMIRESTHUS T R HIRERR - BRAE TS24
GEEATER > IR e - HENGEE ) AURER TR -

P BIRER

7 user_hometown ~ user_posts
 user_likes + user_status

¥ user_birthday (7 user_link user_tagged_places
" user_friends  user_location " user_videos
" user_gender 7 user_photos

EE - HEARSEE

+ ads_management ~ pages_manage_cta ~ pages_show_list x
7 ads_read  pages_manage_instant_articles »  publish_pages
 business_management  pages_messaging  publish_to_groups

7 pages_messaging_phone_number ,

¥ groups_access_member_info read_page_mailboxes

7 pages_messaging_subscriptions.
 manage_pages heose_nessa0lng_suecti “ user_events

Rt
instagram_basic leads_retrieval read_insights.

instagram_manage_comments publish_video instagram_manage_insighs
— read_audience_network_insights

MREESLMOEAES - l ERBFEERHEL I B

N

9-23 B ETEIR

iy

BT ¢ BUESEREIRZ > [01%] Facebook V4488 E4E E - W HAEEL - 51y
AFHES] -

£ https://www.facebook.com/FBapi-llz{-101845074903682/?modal=admin_todo_tour

9-24 {EHIKEHLY ]
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FEE 8 1 IREE 9-25 AR R AL E BT RIAEHESY > N A TTHIERAS o SRR AT
LUE R&EmE TR TS E HRARE LB HAEE id -

FACEBOOK for Developers

@R APLRIR IR

Edge: hitps:/www facebook.com/FBapi- Mit-1( | ¢ ) FIHER

“name": “FBapi M
"id": "101845074903682"

(No fields expansion available).

° v vorzer @

Facebook M

ad -
BRI WR

LTS -
fiimR

X pages_read_engagement
X pages_manage_metadata

X pages_read_user_content

X pages_manage_ads

X pages_manage_posts

X pages_manage_engagement
public_profile

H73WOAEHON ERS3oEEn &

MRAMAR <> BRRE WFRSMA

9-25 HUiS #4455 H I id

B9 ¢ KBS H E id REEMIFIRS - 4gaLy eyt Ty - B TR ]
DIEsR/ciB ey B R 7 IR -

Eiz APIRIRIA

= GETv 5/ viow | 101845074903682

Node: 101845074903682 { FmHR
“name": “FBapi Mil",
"id": "101845074903682" o

JVaOIZCA
Generate Access Token

Facebook MR
dd -

FACEBOOK for Developers bt 518 Y REWBAR m
o

}

ARG
LT -

e

X pages._reaa_engagement

X pages_manage_metadata

X pages_read_user_content

X pages_manage_ads

X pages_manage_posts

X pages_manage_engagement
public_profile

E200BAENE =
womanes MRANAR <) BARE  GFENER EENsomEN

9-26 tHHRIEE ML
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TR =R P = posts AELEEE

FACEBOOK for Developers

E#z AP B TR

= GET v >/ vi0 ¥

Node: 101845074903682

messaging_feature_review
messenger_ads_page_welcot
messenger_profile
nativeoffers

notifications
page_backed_instagram_acc
personas

photos

picture

place_topics

posts

product_catalogs

S 11

Bz AP AR I A

= GETw 5/ vi0w [ 1018450749036827fields=posts
Node: 101845074903682 {
@ posts

"created nm
messa e*

"c reated tim
"'mess

gXSINKeXoSM:

{

}

/ 101845074903682

"name": “FBapi A"
"id": "101845074903682"

& 9-27 Hlisk

'2020-06-08T04:47:36+0000",

9
=id* 101&45074903682 101845558236967"

'2020-06-08T04:47:23+0000",

S8
1@1&45074903682 101845481570308"

"QVFIUKVTQn1ZAcW1pb3F4ZAkg@cVhaWk83Q2RkaVVfZADd5R240Y2

1REXONXg.

hfNnZASc@IKXOhzdGNYZAz LFUDBWZAV)YekdsV2VMMGANWHU@dY 1hbDFS",

"after": "QVFIUjJKN1QwRFIWdDhGWFLHV lVOSWl(}aGFZMHoZSZZAIY 1AXYnpES
01ma31iWHUzcGItdU1HQmhickx fVS1mckSHaTdKaUpLMFLCVFZACMKSVT2QwZA3MZA1cxQ3

RUTGFERKY4b1JDMnhxRGVaYnJ)FQWhDbTLRUNBYQWwOV21CdKUXNEIm™
}

}
"id": “101R45A740A3RRY"

E260RB AT

WRAAR <> Wi

& 9-28 AEST A
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bmdpSkhLROxnWmN fb@dpMTFGULIGVUIHNN

ATBRAR

X1

RhEETE 1% o] DLSE R h S R T2 s B H B SN A |

HFoH

o VK waotzea (@
Facebook AT

dd -
AETRSYR

AEaR -
|

X pages_read_engagement
X pages_manage_metadata

X pages_read_user_content

X pages_manage_ads

X pages_manage_posts

X pages_manage_engagement
public_profile
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B 12 © MIRIFA P iy B F b2 7 28 API 35 KHUS posts RS NI E Y -

T A DA HoA AR RN (40« Likes #EHEE ) -

FACEBOOK for Developers

= GET v+ -/ v7.0 v | 1018450749036827fields=posts

Node: 101845074903682 {
@ posts "posts": {
"data": [
{
_jetpeciioed “created_time": "2020-06-88T04:47:36+0000",
*‘target "message: "WINRI",
nign, n "
targeting \ id": "101845074903682_101845558236967
timeline_visibility i
translations '"created_time": '"2020-06-08T04:47:23+0000",
ted ti "message': " IFIEBIENE",
updated_time "id": "101845074903682_101845481570308"
via }
video_buying_eligibility I,
width Helek by o
- cursors": {
will_be_autocropped_when_d¢ "before": "QUVFIUKVTQn1ZAcWlpb3F4ZAkgdcVhaWk83Q2RkaVVfZADA5R240Y2
attachments gxS1INKeXo5M25XSDdKQ3c IRExoNXg3aHpDOWUzbmd pSkhLROxnWmN fb@dpMTFGU1IGVUIHNN
I hfNnZASc@IKX@hzdGNYZAz LFUDBWZAVIYekdsV2VMMGANWHU@dy1hbDFS",

- "after”: "QVFIUjJkN1QwRFWADhGWFHV1VOSW1QaGF2MHozS2ZATIY LAXYnpES
dynamic_posts 01ma31iWHUZzcGItdUIHQmhickx fVSimck5HaTdKaUpLMFLCVFZACMk5VT2QwZA31MZA1cxQ3
insights RLTGFERKY4b1JDMnhxRGVaYnJFQWhDbT LRUNByQWw@V21CdkUxNEIM"
likes ; ¥
permalink_url ’
reactions "id": "1A1R45074903RK2"
seen E269TB ALBICE

WA <[> BB 77 PR
sharedposts

9-29 H]DA4EEE Y HATAY &
SPBE 13 ¢ BLER[E 9-30 F I/ NETETEF RE (E4E LR

FACEBOOK for Developers X

@z APIBIEH TR

= GET v7.0 v / 1018450749036827fields=posts

Node: 101845074903682 {
@ posts "posts™: {
"data": [
BN {

"created_time": '"2020-06-08T04:47:36+00(
LB "message": "[FIEE",
"id": "101845074903682_101845558236967"
}I
{
"created_time": '"2020-06-08T04:47:23+00!(
"message" : "INpIsInpanga’ ,

9-30 444k R
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BB 14 1 FR BT ILEUL Y IE R - REGRE 1 Python FEA ATHER -

FACEBOOK for Developers Xt IR

Efz AP TR

A i
= ocETw <—| https://graph.facebook.com/ V7.0 w / 101845074903682%fields=posts | BUEAg 4

9-31 tHELELE

Python 3% API

PENAAE L/ NG AT S AL 40 A& 28 Python F2 3 &2 #% Facebook
API DU iy & 5 H VB RHF UK Excel A28t -

EAEH
TS AMHBES » MARZELEITEC A4S Ison B requests EF:

01 | import json
02 | import requests

5% Facebook API
EHS A T 2 M R i 12 AP s T B B i e A EURERL ~ 4ghkDLRR 5 ID
(Bl 9-32) »

token = {FHUERL
res = requests.get ( fHZMEALAYHEHL )
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FACEBOOK for Developers ot =i . PEID m
W APINKTA
Ui
=il —— o ———— [Cux |
.
Edge: hitps/www.facebook com/FBaph- M- 1 ¢ E30T g T? HX 7Fg£ *)At

(No fields expansion available)

06 Ky [

name": “FBapi Mi{"
D "id": "101845074903682"

Facebook M/MRT
dd -

9-32

IR B SR E S F B & -+ token (EIITRAIUEN - res
PR R KA S IER -

03 token =

04 'EAAVBPxZBVDbL8BAIk78UfZBulID0438VrrPT29I00VUB8DmMo5S
05 WZCa7uFIR1hpGjiWlZBmiKLwS769xukxNUZAzoNri57UrL5E1d
06 9ZBkY9x1rebWgYXW149Q0HK0giBZBAG5e35bUTWVGhEPDhoxv5t
07 behZBeDybBZBO6QrI9K3C28yfQrQtHnmuFv80QZCeDws22ZBB1N
08 cZD'

09
10 res = requests.get ('https://graph.facebook.com/v2.9/{}/
11 postsé&access_token={}"'.format (325767030937170, token))

BEFRATENS XEZER - 728 WS EHBEER > Wit
requests MAEHEEZIEE BN —E » BESUEE 0 DIEHFERER - % TfT

HEHEK

https://graph.facebook.com/v2.9/{}/posts?fields=id,message,type,created_

time,link,shares,comments.limit(0).summary(true),likes.limit(0).summary(total count).

as(reaction_like),reactions.type(LOVE).limit(0).summary(total_count).as(reactions_

love),reactions.type(WOW).limit(0).summary(total_count).as(reactions_wow),reactions.

type(HAHA).limit(0).summary(total _count).as(reactions_haha),reactions.type(SAD).

limit(0).summary(total_count).as(reactions_sad),reactions.type(ANGRY).limit(0).

summary(total_count).as(reactions_angry)&access_token={}
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{5 json SRENELAE=

i API AR AV ERHEE T Json Y HZHETTEEL » IRIEEFRMEH json
E TS - IifF A fanpage SEET -

12 | fanpage = json.loads (res.text)
13 | print (fanpage)

HTEER

{'data': [{'id': '"325767030937170_1050616578452208" ,
'message’: ' [HEA]) \n FREEEER S # BMERBIE \n\n— T{F
gL © OB REE \n TAEEFRY : B—FIHEA - # )2F+~ > HEEHAGRZERE
E—RIEHEE \n— TIEGRA - LREEEEE - Hstoth - EEs
HREH #GoogleAnalysis ERIEE R EESHMELF R \n— TIEMEF :
\n* H 3-4 XHEHES (HEHEIEREE ) \n* EEFEEKE \n— &
545 © \n* 32000-34000 2 + @R + —fE H 4% \n\n— HAHIH :
\n* FEITEG ] HETHREHRR \n* FEICHFEHRETE \n\n— FHE
777, - \n* yoyoyuan@go.thu.edu.tw\n* 0910-659134', 'type':
'status', 'created time': '2019-11-06T02:55:08+0000",
'shares': {'count': 1}, 'comments': {'data':

NEMBEERMERER data HIHLTEA -

[ 14 | fanpage['data']
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TR
[{'comments': {'data': [],
'summary': {'can_comment': True, 'order': 'ranked',

'total count': 0}},

'created_time': '2019-11-06T02:55:08+0000",

'id': '325767030937170_1050616578452208',

'message’: ' [BA] \n FURRHIRIR il # HE2REIHE \n\n= T.
PEHNES - %Akfﬁ \n TfEHFR : B—EIEA - # 9FITF BEEEHEGEE
Iﬁ REEHERE \n— TR R CRESEEE - Fstoth - SR
G #GoogleAnalysis ERIEGE REBESHIESLFERE \n— TIEEF : \
n* F 3-4 REEHEEG ( HESEIEEE ) \n* BEFEEIEE \n— FHER
i \n* 32000-34000 2R + B0 + —{@ HELE \n\n— HAZEIF : \
n* HECEEH A HEEROEFR \n* FEICHFZENE \n\n— Bi%J;
7 ' \n* yoyoyuan@go.thu.edu.tw\n* 0910-659134",

AT LLEE R 1 — Y AP EHTEISHTHY 25 EFEANE -

15 [ len (fanpage['data'])

TSR
25

BEEF—ERH

A LSRR EFROCEAN S ~ RS ~ B EEEEH -
[16 | fanpage['data'][0]
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BUTEER -
{'comments': {'data': [],
'summary': {'can_comment': True, 'order': 'ranked',

'total count': 0}},

'created_time': '2019-11-06T02:55:08+0000",

'id': '325767030937170_1050616578452208",

'message': ' [ ] \n [FREEIR FHE # B(ERBEE \n\n— T
{EHNEL © BUBKEE \n TIERGRY  H—FEA > # AT~ EREBEGEE
EE— R EEE \n— TIEFRAE: © LREEEER - Fstoth - EES -
GRHE #GoogleAnalysis ERIEUE REBESHIELER \n— TIEEF : \
n* 7 3-4 XHEIHEE ( ESESEREE ) \n* BEFEHEEE \n— FHER
4 0\n* 32000-34000 [ + Z3{@fR + —(EHF4E \n\n— HAhFEIH : \
n* HRET-EEE ] HE LR \n* FEICHEHRENRE \n\n— B2
= ' \n* yoyoyuan@go.thu.edu.tw\n* 0910-659134"',

SRR

17 |fanpage['data'][O]['createdftime']

R

'2019-11-06T702:55:08+0000'

FEABLEID:

18 |fanpage[’data'][O]['id']

HUTEER

'325767030937170_1050616578452208"

FEERCENE

19 |fanpage['data'][O]['message']

T4

"R Y \n [RAREEEY A # EERBIE \n\n— T{EME : 508
RE\n TAEHRRT : B—EHEA > #9581 HEEBAGFEEE X
AR \n— TIFfRMF + BECREFEHEM ~ FatotT - &S > g%

H #GoogleAnalysis ERIEGE REESHIELFEE \n— LIEEF] : \n* H
3-4 R EIE ( HEHEIEERE ) \n* EEHEHEETE \n— FEHE © \
n* 32000-34000  fi] + 25 {E{R + —{E H 4L \n\n— HAMZFEIH : \n* HiH
TEEE R AT R AU IR \n* FEITHFIENES \n\n— FFEJI7= 1 \n*
yoyoyuan@go.thu.edu.tw\n* 0910-659134'
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—EERAFENVEEEE (§] 3, B, 20, 5K, AR, H8)

20 print (fanpage['data'] [0] ['reaction like']['summary'] ['total count'])

21 | print (fanpage['data'] [0] ['reactions wow'] ['summary'] ['total count'])

22 print (fanpage['data'] [0] ['reactions_love'] ['summary'] ['total count'])

23 | print (fanpage['data'] [0] ['reactions haha'] ['summary'] ['total count'])

24 print (fanpage['data'] [0] ['reactions_angry'] ['summary'] ['total count'])

25 print (fanpage['data'] [0] ['reactions_sad'] ['summary'] ['total count'])

PR

12

0

(%]

0

(%]

0 r

AR SR i

[ 26 | fanpage['data'][0] ['shares']['count'] | i

FUTHR ¢

1

R TR

[ 27 | fanpage['data'] [0] ['comments'] ['summary'] ['total count'] |

TSR
2

R TG T Fr B s R AR B T TR — 27 25 %
STEEER - PRI A MR 7 R o — U - ARl e
G -

EEREA list #

BRI E A A8 - R for HERKE SR RHREDN
BB ABYIE T - 5 43 TAEIA TSN - FRANZESFEERE 0FE
WA G HIRAE Json fEAE - RIERRZERMI T Eh4s T R AR Ug g -
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28 time, ID, context, like, wow, love,

29 haha, angry, sad, share, comment = [], [],

30 (1, t1, €1, 1, 1, (1, (1, [1, [I

31

32 for i in fanpage['data']:

33 time.append (i['created_time'])

34 ID.append(i['id"'])

35 context.append(i['message'])

36

37 like.append(i['reaction like']['summary']['total count'])

38 wow.append (i ['reactions wow'] ['summary']['total count'])

39 love.append(i['reactions_love']['summary']['total count'])

40 haha.append (i['reactions_haha']['summary']['total count'])

41 angry.append (i['reactions_angry'] ['summary'['total count'])

42 sad.append (i['reactions_sad'] ['summary'] ['total count'])

43 try:

44 share.append (i['shares'] ['count'])

45 except:

46 share.append (0)

477 comment .append (1 [ 'comments'] ['summary'] ['total _count'])
25 EZHEL DI MIEDRIE ?

MBS —KH APT 5K A G0l 25 FERME > RS — Tt
EF EERERIGE S ER AR ZERRE MRS - EZIHEFR F—
{5 25 FEEHIHY Json FFEFHIEM APT 550K » MR E G EHE S paging
flnext AR -

| 48 | fanpage['paging']['next']

TSR

"https://graph.facebook.com/v2.9/325767030937170/posts?access_
token=EAAVBPxZBVDb8BAJib@SAxWNOtZCPBjXVnuPtUx0iVMYdqeGlcRrh
xwU5sZCGv3idx@0buWgW3UVWzHXTpk3ZBB4gi3alldxrgUdyyRYoZCQIv19
ZCA0ZB7jXnZA8cT748QZAXEMH]3XpK7rZCZAUeSLYySdOpZCHIQNi2B
ab8Dh4HZAr0zqkYWARIYoOLpDzNms3dIQGUY746LfRfDsgZD
ZD&fields=1d%2Cmessage%2Ctype%2Ccreated_time%2Clink%2Cshares%2Ccomments.
1imit%280%29.summary%28true%29%2Clikes.1imit%280%29.summary%28to
tal_count%29.as%28reaction_like%29%2Creactions.type%28LOVE%29.1imit%280%29.
summary%28total_count%29.as%28reactions_love%29%2Creactions. type%28WOW%29.
1imit%280%29.summary%28total_count%29.as%28reactions_wow%29%2Creactions.
type%28HAHA%29.1imit%280%29.summary%28total count%29.
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PIEL 25 FLSMIEE

EatHE TR CAESIH T B N AR R SKAVEEAES ] T - [RIL A UE A
T [FEA T AR RS ER « A E—RX—XAHIEL 25 EERAVERE EEZEANE
T EEERM LA while TR BT MR TEOE 4 BRI SRR
BHZDV > H—REEHEEZK © 40 N EEZIATEL > page RyfFRUTEHTHE HiHy &
o EFXYEUL page GHEN +1 © E page KRFR 5 FHIHEHBELE
k2 IEHTH 100 EXEER} -

49 page=2
50 url = fanpage|['paging']['next']
51 while page < 5:
52 res = requests.get (url)
53 fanpage2 = json.loads (res.text) *4
54 for i in fanpage2['data']:
55 time.append(i['created time']) *ﬁ
56 ID.append(i['id'])
57 context.append(i['message'])
58
59 like.append(i['reaction like'] ['summary']['total count'])
60 wow.append (1['reactions wow'] ['summary'] ['total count'])
ol love.append (i['reactions_love'] ['summary'] ['total count'])
62 haha.append (i['reactions_haha'] ['summary'] ['total count'])
63 angry.append (i['reactions angry']['summary']['total count'])
04 sad.append (i['reactions_sad']['summary']['total count'])
65 try:
66 share.append(i['shares']['count'])
67 except:
68 share.append(0)
69 comment .append (i['comments'] ['summary']['total _count'])
70 url = fanpage2['paging']['next']
71 page += 1

BEpK DataFrame f&=,

FCIHTEL 100 AV FEERHE > (/] zip BB ARER 1ist &0f -
72 information = list(zip(time, ID, context, like,
73 wow, love, haha, angry, sad, share, comment))

37 H.ME A pandas E4 i Hi#RE DataFrame F&= »

271



s H

<
17

2P

</PI—US > }’Ei}]kf"é {*Eituiu*}ﬁm

Programming Learning for University Students

74 | import pandas as pd
75 | df = pd.DataFrame (information,
76 | columns=["'time', 'id"', 'context', 'like', "wow'
77 | 'love', 'haha', '"angry', 'sad', 'share', 'comment'])
7 DataFrame WYRRIEFRAFT AT LURE Z) IRFHTE HY & SR R A& N SR IR
[ 78 [ df.head ()
time id context like |wow |love [haha [angry |sad |share [comment
2018-11- (A ] WEAWRE W4T E
o [o6Toz:55:08+0[325767020937170_ey L L ka2 o o o o o h o

000

1050616578452208 |,
bl

2018-10-
1 [26T15:30:42+0
000

325767030937170_
1045065325674000 fap

RENCILE. .

[RREBEMLHHES ] \nBiEEs
%Eﬁﬁ%ﬁ: KOLE A B thiZ % E7+ - \nf8 (15 [0 0

2018-10-
2 (24T04:50:17+0
000

325767030937170_
1043766419137224

£ | REEER...

[RRE&ELHHES ] \nBE 7 H#R
TREZE  ARE

RAEB 2 \nHER (36 [0 2

2018-10-
19T16:07:39+0
000

w

325767030937170_
1041456549368211

THERAR?\..

[RREAMLHHES ] \nEERIER
LEREHT ? NEEBLERZVER (13 [0 0

2018-10-
18T11:00:01+0
000

=

325767030937170_
1040710716109461

BRI
PEGR

IRENE—

[RREEBIHAEE] \WRELHIE

BIE/—L..

RBRI5?\n78Z2 |50 |0 1

1"

R

9-33

THAEAIEHIHLER T 4 H - 100 &K} -

79 | df.info()

fﬁlags 'pandas.core.frame.DataFrame'>
RangeIndex: 100 entries, 0 to 99
Data columns (total 11 columns) :
time 100 non-null object
id 100 non-null object
context 100 non-null object
like 100 non-null into64
WOow 100 non-null intoc4
love 100 non-null into64
haha 100 non-null intoc4
angry 100 non-null int64
sad 100 non-null int64
share 100 non-null into64
comment 100 non-null int64
dtypes: int64(8), object (3)
memory usage: 8.7+ KB
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Ex%iRFIE DataFrame [EHIEL Excel fE2E » SERU sa B H VB DR -

[ 80 | df.to_excel (' A EEEFR .x1sx', index=False) |

fanpage - Bxcel

reator ERELRHHE
S — T e E B[ H% 7 " [FE
BE comps BT U- == 8 S| $-% s gp | WEXEKEXER Gainb (M sy @A |[BE
oES 2iE 5 =1
Ll E:
A | B € |, b | E | F | G  H | I | I | K
1 id ‘ context ‘ time shares ‘ likes | love ‘ WOW ‘ haha ‘ angry ‘ sad ‘comments‘
2 12461633CFaMRER | -2017-06-08 560 1144 11 157 21 292 86 589
3 124616330 %% 1 ! -2017-06-0 29 2521 41 10 19 0 3 60
4 124616330 2017-06-04 1071 10909 248 37 3443 0 1 2022
5 | 124616330F5 7222 5 2017-06-0¢ 15 695 76 3 0 0 3 36
6 124616330 L1 #Ed 2017-06-02 29 1842 11 107 4 1 509 56
7 124616330 YL 2017-06-0: 0 112 5 1 1 0 0 0
8 124616330 5EFEH 2017-06-0¢ 198 412 9 14 0 1205 167 06
9 124616330 FPEIEH 2017-06-0¢ 22 1150 10 81 7 1 2 58
10 124616330 FHEEFEL 2017-06-0¢ 298 4668 25 16 2129 4 0 1036
11 124616330 B Bz fE 2017-06-0¢ 239 758 8 206 15 522 7 05
9-34
JNGE

TE It — 6 o 2P S5 &3 T {158 API ~ 2040l (i F Facebook API LR 7%
i# Python f2 U HUS ERL > PREIGEFIE] T KERY Python SEAMEITERIATA
B R @ > ERE EH P NS FB i EERNEZEANE > # L
B ] DIREA R NERE - hEE AR A S BE 2 E A FEEE > 5
PR USRI RV EERETE - HETIERGAERIZNEBEY  EC4EM
EEMHU S ERGE T - EE2RZAFEEHMTHE ARICICHE Z 5171
BRI 4R B A0 NI T T 7] A2 4 Python B2 AYEEATY (40
LR - BHIREHE ~ Json FYRHEES ) - W5 A S L EETERG LAVEEMAE
¥t Python E48A —ERRERY T il 4858 TUE | APSUERIRERFIEAT —=

HIE -
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9-3 BRI : EDA SRRAERI T

REEERE Ty S R — L Python JEEEE RV - WEEHE
BRAE ~ IRTRERET R - BRI XS - PrA EE &g A E pandas 2
=R EE o 5 H S E A R T L R B AR A AR T DL R
B ALEFRE 7T 2B - B P A F 5SS RI ek = matplotlib BLR
seaborn » %% ZZHEHTEE T B AT DU TS T2 - (R IE A R B E B R
TE AR FB M4k B HAE 2017 /24567 10,000 R EE R} - B ST
FeBIEAM A E— (BRI EE » 2% B CrvEmE R E -

LRl R T

EAEAEEE

B A pandas B DU TE A HER -
01 | import pandas as pd
02 | df = pd.read_excel ('fanpage.xlsx"')

BEEF1

&R ALt EE - — S8 AP P EIRfL &R -
[ 03 | df.head (2)

id context time shares |likes |[love |wow |haha |angry | sad | comments

12461633090 PR, | BEERIRIR 2 B 2017-06-

ROM/NE\HEST 445 .
0 |6800_156050 INEEH S RS 05T03:09 | 560 1144 (11 757 |21 292 86 |589

197318209 | T e s, | 40¥0000
Artymns
12461633090 giT ;f;gﬂﬁi;";ﬁ* 2017-06-
1 |6800_156045 | T2 MW RILET | 05T03:00 | 29 2521 |41 [10 [19 |0 3 |60
4417322077 | 2ot 1 \WHIRIUR < B | 00,0000
BREZEIERNZRRE. .
9-35
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BEEEF 2

By ERELE 9,975 £EK - H#E3R context T AEAE -
[04 [ df.info ()

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 9975 entries, 0 to 9974
Data columns (total 11 columns):

id 9975 non-null object
Icontext 9968 non-null object |
time 9975 non-null object
shares 9975 non-null inté64

likes 9975 non-null int64

love 9975 non-null inté64

wWow 9975 non-null inté64

haha 9975 non-null inté64

angry 9975 non-null inté64

sad 9975 non-null into64
comments 9975 non-null inté4
dtypes: int64(8), object(3)

memory usage: 857.3+ KB ﬂﬁl

val
B 9-36 HEEHK} info () i
FRIEEIME

context WE BZEERE AT & " fit 7 E~ upa BIE K ER BRI T oA
e g -
[ 05 [df['context'] = df['context'].fillna(' fi&") |

ARSY

HREFER TSR AINERRZEE - BHERALEYE 9,975 £EFY -
[06 [df.info() |

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 9975 entries, 0 to 9974
Data columns (total 11 columns):

id 9975 non-null object
context 9975 non-null object I
time 9975 non-null object
shares 9975 non-null inté64

likes 9975 non-null inté64

love 9975 non-null inté64

WOow 9975 non-null inté64

haha 9975 non-null inté64

angry 9975 non-null inté64

sad 9975 non-null inté64
comments 9975 non-null inté64
dtypes: int64(8), object(3)

memory usage: 857.3+ KB

& 9-37 EEK} info (
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B

OO0 @

sTRIGEEEINY > A ME/AEIEEE - FrigMii 1ikes count - KX

TR N -

07 | df['likes_count'] =

08 | df['likes']+df['love']+df['wow']+df['haha']+df['angry']+df['sad']

HREEEREE R T 1ikes _count HIML

[09 [ df.head (1)

id context time |shares |likes |love |wow |haha |angry |sad | comments iiiii—
1246 | Rafhygk | B
1633 | IR ? &K 2017
0906 | Mg/ NG \n#H | 06—
800 W N 05T0
0 1560 gﬁ’ﬂg‘%%;ﬂé 3:09 560 1144 |11 757 |21 292 86 589 2311
5011 | 7... :40+
9731 | @@ \n\ngZ | 0000
8299 | Ak - -
& 9-38 HEE N} head ()
LS =g
BEFICHIREEE > 52 FB FRISFHEAVERME I - BT

REITAIFER -

[10 [df['time'][0]

HHTEER

'2017-06-05T03::09:40+0000"

EERZ BRIV 57 DL R PRIDE& U -
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11 df['time'] = df['time'].str.replace('T',"'').str.replace('-"',"'")
12 df['time'] = df['time'].str.replace(':"',"'") .str.split ('+") .str[0]
13 df["time'][0]

TSR
20170605030940"

AR pandas FHIIERTRE = datetime ©

14 df['time'] = pd.to_datetime (df['time'], format="'%Y3msdsHIMSS")
15 df['time'] [0]

BTEEA -
Timestamp ('2017-06-05 03:09:40")

FB THE A & Ay T ARG - Rl e eIis e - IR ARSI ME N 8

INEFA R BB

16 | import datetime
17 df['time'] = df['time']+datetime.timedelta (hours = 8)

18 | df['time'] [0]

PHTEER
Timestamp ('2017-06-05 11:09:40")

AL hour fFRUNE - HEE object ERIAIRE -

19 df ['hour'] = df['time'].dt.hour
20 | df['hour'] = df['hour'].astype ('object')
21 | df['hour'] [0]

TR ¢

11

HOEMRAL weekday RN ( THEHET 0~6) - B 0~6 (IREN—
EH - MRS F R s -

22 df ['weekday'] = df['time'].dt.weekday

23 df [ 'weekday'] = df['weekday'].replace([O0, 1, 2, 3, 4, 5, 6],
24 ['Monday', 'Tuesday', '"Wednesday', 'Thursday', 'Friday', 'Saturday', 'Sunday'])
25 | df['weekday'][0]

BTEEA -

'Monday'
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EREEER  fIH T hour #1 weekday Wi{EM#EL -

[ 26 | df.head (1) |

context time [shares |likes |love [wow |haha |angry |sad Gommn) Lilkes | hour |weekday

id ents [count

R | R
S ET T
SADEN 2017

500 |E\niZT 5| -06-
0| ceg |4 /VREL |05 560 1144 |11 |757 |21 |292 |86 589 |2311 |[[11 |Monday
00 |wmewizE [11:0
n\n
8299 g R, ..
it
% 9-39 HEEEF} head ()
*SI.
%% /N8

FEE B G A EFRVRE - EERXETHEHE tag K2
—L/NRAT SR ESCE - B ERA AR S JAI R A e A
‘RETTEERRATIERBIER -

GBe HAMMEEE — Ea b -
REWE 41 ses . oL - @

[RHFRAERE] AXEERNHHER | EAIHNBEARRE
#ARHR | ERREAREZRIEESR !
#albm & #XHE #HE% #TH T #2118

BC FRARMIE oo
BEE 3o . Q

HEEEAM | L TRES) B SXRER
[ #i1C4 | IRPRE/NZBOBH EERL NE S5 2

ALEEEEEEch | A E S KRR VAR 2 AR T BE A6 1 4R S5 ER

9-40 Htt/ N £
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R RSO i 1% 80 & B #XX 4R 0 REE D PAUD B HLH - 77 A B8
curator HY list & « EET{ER 1 HETURR BN ZATART # 75/
AR o INIEEOhEE E Ry N AT T list & o -

27 curator = []
28 | for i in df['context'].str.split ('#').str[1].str.split(':").str[0]:
29 try:
30 if i[-1] == "4§ ':
31 curator.append (i)
32 else:
33 curator.append (None)
34 except:
35 curator.append (None)
1 dataframe & PFHEHE(L curator JIAVNGRELTE -
[ 36 | df['curator'] = pd.DataFrame (curator) | ¥l

BEERHEHEE NI/ NR S -
[37 | df.nhead (1) |

!

curator

vil
iy

lik
. context time |shares|likes|love|wow|haha |angry |sad |comments s
id count

PItREL |
gigé B ? A
06800 | AME/\E\nt |2017-

E]#4R . /)N |06-05
1560 560 1144 |11 |757[21 |292 |86 [589 2311 44
50110 | RERIZRNG [11:09 i 4R

BT ... :40
;I93182 OO \nng
RRIR. - .

o

9-41 BEEEF} head ()
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MRS

WY

BAES
matplotlib 1 seaborn & £ Python Y48 [EIE(: -

38 | import seaborn as sns
39 | import matplotlib.pyplot as plt
40 | from matplotlib.font_manager import FontProperties

BEHSCEE

@EEFASAA SR NIEERMTHRE EESem e PR -

OS X 5 (Mac FiF )

[ 41 | font = FontProperties (fname=r'/System/Library/Fonts/STHeiti Light.ttc') |

Windows ¥&i&

[ 41 | font = FontProperties (fname=r'C:/windows/Fonts/msjh.ttc')

FRRETEASE TR

HAE R - RIS T EESEE - P - BEE - WUk
R ER/IME -

[42 [ df.describe()

likes love wow haha angry sad comments likes_count
shares

count | 9975.000000 | 9975.000000 9975.000000 9975.000000 | 9975.000000 9975.000000 | 9975.000000 | 9975.000000 9975.000000

mean | 277.510877 3125.289925 115.573634 118.844411 262.752381 147 826065 111.721704 585.611830 3882.008120
std 1171.178025 | 6770.009492 500.730071 323.255901 1105.812423 942.289195 967.558397 2545.403304 8278.568139
min 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
25% 6.000000 384.000000 7.000000 8.000000 3.000000 0.000000 0.000000 10.000000 465.000000
50% 40.000000 1017.000000 15.000000 28.000000 11.000000 1.000000 1.000000 52.000000 1246.000000
75% 160.000000 2795.500000 43.000000 95.000000 77.000000 10.000000 8.000000 254.000000 3515.000000

max 39140.000000 | 144475.000000 | 11394.000000 | 8474.000000 | 30265.000000 | 30751.000000 | 48997.000000 | 64206.000000 156850.000000

(&l 9-42 AT E IR THEIR
/NGB EHE © ATLLSER B R fe i 3% XY — /N ©

[ 43 | df['curator'].value counts().head(11)
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B4R 410
AR 397
&AL AR 383
&I 4R 299
BE4R 276
ZEEESR 276
M#R 275

& 18 4 266
B4R 266
PSF 265
ALZEKLE 248

9-43 /N IR KB+

sTEVNRELE © SRR IS BRI N 4T 86 /)N |

NIN
~

2P

[ 44 | len(df['curator'].value counts () .index) |
BT
86
STV NRIETTE 0T
DA 7 X E R =R 10 AN -
45 | sns.countplot (data=df, x='curator',
46 order=df ['curator'].value_counts () .iloc[:10].index)
47 | plt.xticks (fontproperties=font, size=10)
48 | plt.title (' /N ¥= ', fontproperties=font, size=12)
49 | plt.show()

INREE X #E

mig R pue EmEsl EEE 0 ME  E-R  wEs
curator

9-44 /NI S E
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DU T5 2R S S B B E PR 10 28N (ZRSea e — R

HHEHGERE ) o
50 likes_avg = []
51 for 1 in df['curator'].value_ counts () .index:
52 likes_avg.append([i, (df[df['curator']==1i])['likes_ count'].
53 | mean()])
54
55 | df2 = pd.DataFrame (likes_avg, columns=['curator', 'mean likes'])
56
57 df3 = df2.sort_values('mean likes',ascending=False) .head(10)
58 sns.barplot (x="'curator', y='mean likes', data=df3)
59 | plt.xticks (fontproperties=font, size=10)
60 | plt.title (' #BEERT 10 %4/\4% ', fontproperties=font, size=12)

plt.show()

AR EAT 102/

. _.nean(mean_likes)
P EoB e

g

HKAR HES =08 BRE R AEfs@Ersl 8 sa8Ae
curator

9-45 LA EIERT 10 2/ N
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ogramming L

R T ATERATR
DA77 3 30 Sl SO 4t

ol sns.countplot (data=df, x='hour')

62 | plt.xticks (fontproperties=font, size=10)

63 | plt.title (' & IFR4ET ', fontproperties=font, size=12)
64 | plt.show ()

X EEE A
0
400
'gano
20
¥1§35¥ﬁ |267e9|on|2|3|4|516|7|ex9m21zzzs

hour

AR
9-46 &5 SCHERIRISTET
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D70 236 SR B3 SCHEERO (RSt R B 7 )

65
66
67
68
69
70
71
72

likes_avg_hour = []
for 1 in df['hour'].value counts() .index:

sns.barplot (x='hour', y='mean_likes', data=df4)

plt.xticks (fontproperties=font, size=10)
plt.title (' RHFESSE I8 ', fontproperties=font, size=12)
plt.show ()

SRR RS
8000
7000
6000
M
2
= 5000
c
o
o
E 4000
c
g
3000
2000
- II‘I II
1001 12 13 14 15 16 17 18 19 20 2
hour

9-47 T B 3% S F I A
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likes_avg hour.append([i, (df [df['hour']==i]) ['likes count'].mean()])
df4 = pd.DataFrame (likes_avg hour, columns=['hour', 'mean likes'])
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DUE R 77 A 23 S e S R &t -

73 sns.countplot (data=df, x='weekday')

74 | plt.xticks (fontproperties=font, size=10)

75 | plt.title (' & EHIMET ', fontproperties=font, size=12)
76 | plt.show ()

DA #7770 2 A {8 2 138 SO o (Rt R B A sE 7 ) -

77 likes_avg_week = []

78 for i in df['weekday'].value_counts () .index:

79 likes_avg week.append ([i, (Af [df['weekday']=i]) ['likes count'].mean()])
80 df4 = pd.DataFrame (likes_avg week, columns=['weekday', 'mean likes'])
81 sns.barplot (x="weekday', y='mean_ likes', data=df4)

82 plt.xticks (fontproperties=font,size=10)

83 | plt.title (" XEHIS TH#3 ', fontproperties=font, size=12)

84 plt.show()

i WE MRt ER MR SRR
1400
1200
w i
00 g
£ oo
= i
400
0
: Monday Sundan Saturday Fndny Thursday  Wednesday  Tuesday Sunday jay Satwday  Thursday  Monday Tuesday  Wednesday
weekday
&l 9-48 & IR EETIE 9-49 ([l 2 IS SCHHZ BRI
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(EFIZREE (Heatmap) BRI N . FEIHIH (4

ZAEZ R vs. S{EEFRABEIYE SCHE -

Programming Learning for University Students

85 | df6 = pd.crosstab(df['hour'], df['weekday'])
86 | sns.heatmap (df6, annot=True,cmap='Oranges')
87 | plt.show ()

o

™~

o

~ 72

@ 72

o 73

=} 74

- 68

& 77

3 76
g7 74

0

© 74

=

@ 68

) 67

g 72

N 73

Q 62

Friday Monday Saturday Sunday Thursday Tuesday Wednesday
weekday
9-50 EE[E A B R (%
=E 2 vs. BERFERHGEE R -

88 df7 = pd.pivot table(df, index=['hour'],
89 columns=["'weekday'], values=['likes_ count'])
90 sns.heatmap (df7, annot=True, cmap='Oranges"')
91 plt.show ()
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1.1e+03 1.5e+03 9.5e+02 89e+02 1.7e+03 8.2e+02 2.1e+03
3.7e+03 2e+03 1.8e+03 1.1e+03 25e+03 1.8e+03 1.6e+03
7.9e+02

38e+03 | Be+03 52e+03 57e+03 36e+03 44e+03 34e+03

3.3e+03 3.1e+03 29e+03 27e+03 29e+03 21e+03 2e+03 10000

23e+03 25e+03 23e+03 34e+03 2.1e+03 28e+03 22e+03

1.4e+03 2e+03 1.2e+03 26e+03 21e+03 1.7e+03 1e+03

24e+03 34e+03 1.5e+03 27e+03 25e+03 1.8e+03 24e+03

42e+03 45e+03 25e+03 36e+03 4.6e+03 47e+03 %00
7.5e+03 7.4e+03 7.8e+03

3.4e+03 3e+03 4.4e+03 4.4e+03

31e+03 27e+03 23e+03 37e+03 3.5e+03 37e+03 2e+03 6000

23e+03 22e+03 44e+03 3e+03 23e+03 3.1e+03 29e+03

450403 | 62%03 [ERRER 111 1] de+03 430403 [ALIIE]

39e+03 27e+03 22e+03 26e+03 2.7e+03 35e+03 1.8e+03

:iee+03 2e+03 3901-03 41e+03 28e+03 44e+03 34e+03 4000

0

12000

hour

2201918171615 141312110 9 8 7 6 2 1

NIN
~

29e+03 2.3e+03 3.23«!-03 2e+03 3e+03 27e+03 26e+03

3
: o3 3 f

4
¥
Y

-Sunday

ikes_count-Frida
ikes_count-Monda
ikes_count.

ikes_count-Saturda

ikes_count-Thursda
ikes_count-Tuesda
ikes_count-Wednesd

9-51 ENEAE A E 5 (%

EBEHREE
1% P H & E FE R AT A )

| 92 | df.to_excel ('fanpage clean.xlsx', index=False)
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/NG

HFHEARETFREE T Python JE B EORLAY 774 LUk (i I ] 7 2 30— £ et
Mot > B AR LS th m] DASt 2 B BRI EE B A A RAEH
W EE RV SRS EERME - DLEIAY i BBl > o] DLESER & 5%
SN A TR A I G AN S > B A SR 7K P G — 34 SO ] AN BT RO HY
REE - BB SRS E ARG > A B S Al o] RE
Gy E A [F R YRR 5 o LLSME I R B o S B B (Y B (5 7] PSR B A T o7
TG PR DR b\ BEREUR B B RS EE > MR A RE R
PRI ~ PN DAV DU IZ B8R B % NG5 FB B8 S S HIHFERS -
NG 8 HH S L T B AV SRS T B 2% - H Bk vl PUR & SRR el iy Y/ NR IR 2 A E
&R > FIFESE AR SE XA EFEE - EEERA RIS HES
B SHEET N REERE HAEE > BRI IREGHEEEET
HIEE |
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9-4 TR TIE : SLFEEE) Text mining

AEH G Ry B AL A TR ST R B DU AT (5 ] Python H#E{T— 268
R ZHIEE - U PRENE N S 22 st B VB R TR ER B34 > A
{E AR ER ERE LB EA A R HER BRI S T R e b
MR EE > RN AR B S RAEECE (TFIDF, Word2Vec) » BLUT R

N HREHEEEAGESEE - (Natural Language Process, NLP) 1y E
—IHHIE - HAARE S R B YIS SO E U SR T R R B A DUE
F1 1950 X > HATE B FHVEEAERE 25 - AEstEMRE - giEted - A
TEE  SHE2%% - FaBfERE 2T RN ERNRE SRS ERMTY
HEEEE D | G 2RI E GHEHN Google #HEE ~ FHAVIm ALBEFHE
([E 9-52)

O @ hitps//wwwgoogle.comiw/sear (]

= Google
AEBBHERY x
? El | ®/IE
BARES
Ry (%) - 4L H 1 ’ © »
maay BE M OEH F OB A B A
AEBERE FEEENBEGEERD
Rénshéng youxiyoubgi e skt
£33 R0 Gl G0 1L b 3 S W)
Life is sad and sad 1aT51< 1715 <12« «
CIAHIr)T AJUIEIX)IL
BY v r 1) bl T e o
“ U®= m@e =« Daad

9-52 Google #ll= - FHa A%
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. XFBA (Texttospeech) /BT S (Speechsynthesis)
. EEEHB (Speech recognition)

B#5E (word segmentation)

fAt4EE (Part-of-speech tagging)

BiEDHF (Parsing)

. BFASEE4RE (Natural language generation)
NAHEDM (Text categorization)

. (SE8E (Information retrieval)

. {2 HE (Information extraction)

. FHE (Text-proofing)

. BE &4 (Question answering)

. BEE3EIER (Machine translation)

. BEfE (Automatic summarization)

. MR (Textual entailment)

[ R R, N T

e e =
oW N e O

9-53 H 7AuE = b L E F s
H 2RSS R e F g w5 (B 9-53) FRE R ( S BI4EA TR hps:/
ikipeds i PREEEIEI) > TS RETER I SCFHRED (text mining) 7
Rl By SURTENE ~ SR ~ BRI NS > AREAE S RENH P&
QR o E2fy BV R IRGE LAY S AR ZEE Y B Y B AR A
% 0 A Hei—EER AR KB E R R S0 - A HNES

. EEIER - IEEBIER
--> Excel, csv, json #&... -> X, BR1E, EEE..

9-54 & LAIFREERE(LE R
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XA HREETHI T

A

AL B E AT R AR (TR ST HRED T > 3 N ARIRFIAR BB GT s R (
tes ) = EERSRE  NJHHYSCT R 2 B e B AR R ST VBT T i
BT RT—E RS W — A T e R SCE T TR B

DABESC Foffil » B BB P 2248 o3 B » HEE R =022 A o3 DT
B > BVFTHUS BB R B o A Sy pE B 7 e © BAERMA LU G4 - A fE
% e FHVY{BER [E R BE EE FrAH R > (Ha% SRt 535 2
il ok A BERE KL
HIKE 6 HAKE
fige ) 7 2Ok R R — () P R - B F R R A
SCET - RGN BREESERRERVIFNT S - AR EAEE
Wg ? BAIRELL T IF
Bl - XX /2B e
1. XX /72 | BgghER
2. XX/ &/ BHEH  HR
3. XX /72 Bfl#E B/ %

g% T B s T8 5e v DU BR Ay — (B > T DUZ B3 & ~ BRI
{EFFraak > &2 0] LUERSE ~ BB = (H 7R - ERE T SUEET B
an| TP PRI R At T > IRE SR 3R Z A HE EE R B IR T E (B S VPR Y 57
Fyf o 3B (o S EEBTANE ( [E 9-55) Fi -
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HiEH 3 n

BER 26 n
BER 3 n

IS 194 n
SHEE™ 3 n
SGEME 3 n
WiEH 847 n
HIERE 30
& 2 n

BHEFRE 3 1
skl 3 2
WiEF 71 n
igW 3 n

EWA 3 n

9-55 - ]

BRI T OO B B EAAT R T BOHE LR
115 (stopwords) A 1T o (TEEEIEIEEEE ? ik fE T SrE e A BERNTE o
Bl ~ Rk ~ B~ &~ WEE > D TEERETEY , B ERNTIHT
FfEZ S (BE R SR ) A - R FERE TR — = 1L EERY 7 gk
EETRAM R 2 2 A BN ([E 9-56)

9-56 {% 1F it

B A CAS N BB A BIAEGERS_ERI N B ARK BT
ST G A LT AR - &2 A N U 1 s T P A - S T
NI & S RARELMTZ IR A 7 e BT CE » Al it R m oMk
EEEHCEILT !
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XEHREEATE

NLTK &4
[ 01 | import nltk |
nitk & Python JEH KV EZARES IR ENE - BENERIERS » H2H
TEGEFEIEE TERER - R B A T 87 2R AYRRET -
[ 02 | nltk.download ()
BEEHHTHY T #2301 G5 All Packages

4
ok

I All Packages I

All packages

Models

Size Status

out of date

| all-corpora All the corpora nja out of date
all-nitk All packages available on nitk_data gh-pages branch nja out of date
book Everything used in the NLTK Book nja out of date =
| popular Popular packages n/a out of date
tests Packages for running tests nja not installed *il'
third-party Third-party data packages nja not installed
Download Refresh

| Server Index: |https://raw.githubusercontent.com/nltk/nltk_data/gh-pages/index.xml

Download Directory: /Users/andy/nltk_data

e

9-57 %535 All Packages

TE N1 ] stopwords » HiEE/E N F§ Downloads Bl & 58 5%

semcor SemCor 3.0 4.2 MB not installed
senseval SENSEVAL 2 Corpus: Sense Tagged Text 2.1 MB not installed
sentence_polarity Sentence Polarity Dataset v1.0 478.8 KB not installed
sentiwordnet SentiWordNet 4.5 MB not installed
shakespeare Shakespeare XML Corpus Sample 464.3 KB not installed
sinica_treebank Sinica Treebank Corpus Sample 878.2 KB not installed
smultron SMULTRON Corpus Sample 162.3 KB not installed
snowball_data Snowball Data 6.5 MB not installed
spanish_grammars Grammars for Spanish 4.0 KB not installed
state_union C-Span State of the Union Address Corpus 789.8 KB not installed
stopwords Stopwords Corpus 17.1 KB out of date
subjectivity Subjectivity Dataset v1.0 509.4 KB not installed
swadesh Swadesh Wordlists 22.3KB not installed
switchboard Switchboard Cerpus Sample 772.6 KB not installed
tagsets Help on Tagsets 33.7 KB not installed
timit TIMIT Corpus Sample 21.2 MB not installed

Download Refresh

Server Index: https://raw.githubusercontent.com/nltk/nltk_data/gh-pages/index.xml
Download Directory: | /Users/andy/nltk_data

=

9-58 %% stopwords
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Jieba ZE{ 148

Jieba /& Python iz # i 327 F @ sal V&4 - H A2 A /2 Stanford
CoreNLP LUK Hibftfe ey CKIP 5% » fEi5 8 5E ] Jieba 2 A Ky HL 22 42 U7 R 2R
HEHREAIEE R - A B R BRI |

FEA Jieba EFDUR (7 T EdrHY 5 gt

03 | import jieba
04 | from nltk.corpus import stopwords

05 | jieba.set_dictionary('dict.txt.big.txt")
06 | stop=stopwords.words ('stop_words2.txt')

7 Jieba & A =B

e - GIEFTERE R PR R AR A UK -

07 | word = jieba.cut (' K F|EESILREAE ', cut_all=True)
08 | print('/'.join (word))

HHTER
W/ KE /& /8 adb /IR /RS / "EKRE / RE

FatEfs © R UIHEA A REfEE (8 A T PRy E Y -

09 | word = jieba.cut (' BKEGESIEHREAE ', cut_all=False)
10 | print('/'.join (word))

AT
R/ AG /BB ] BIL T HEE

'5 PS  EEETE cut_all S8 BIBEHERR -
mEEE YA R e s

11 [word = jieba.cut for search (' FKAKFEESILHELKE ")
12 | print ('/'.join (word))

EGiEE
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| B/IKE/ &8/ &I/ 7% | KRB mERE

FAL A A B LI R R CE » (E R A DI 2Ry 55

SRANMA] o FRILRE ORI = AT PSR A ek H 2 raB AR B I, -

13 | word = jieba.cut_for_search (""" HEiHjEgEENPELES
14 | RAEEGAECE FRE - 1 /B NS ERE Rz B st 3 73
15 | B ERIESLECT 3 EL 0 %5t - 8 A 6 HiZ/ATaHY 40 s H > fE4F4D
16 | MOREARAVIEN T » EFEARETE M TREEEK B 5/ RIGHWHE. - #EE
17 | BERARZ & CHEAR A AL TRRIYE 3 5K 76 » BEBEIFE
18 | BSHFHA 4 B | 9T - HEIEKATESRER] 229 FTHEH 72 %
19 | ZTHE 4 52T - 5L 36 FTHE - FTER 3 g 76 » EEa/ak#EE
20 | 6 A 14 HEHEHPIEEHCFRIKEMEYL - SKEERZRHEH » &
21 | FRIFARHTIR A LFE (Bryan Woodall) o ( HFEEFH ) """)

22 | print ('/'.join (word))

{T452R ¢

Hrt/ BE / fed / W/ 5/ es / SR /1 B /B ) B /156 /o
/IR /% K /SR / sk BB /3y /W 0 BIRR AT BB
/R /BN /3/ bR 0/ SBS /- /8/ B /6/ B /R EE /B /40 5%/ EH /0 /AR
A/ W /K B/ ER R AT R/ EE /M mIRE /R BRE B
Gy /R CEE 0 EE S/ E BT AR/ 0/ R /A2 BREi/ Bk /
FIEER /15 /B /3/ 1 /16/ > / BE /155 / G /WSl / T 74/ B/ B/, /8 5T/
/B AT B SR B 1229/ $TRL B 72/ SE T /e /4 8 ) ST/
/ Bk /36/ FTEL / ~ / FTEER /3/ 1% 76/ 0 / b/ VA /AR / B/ E/6/ B /14/ H /
T / B /1SR /P /RS /B /B -/ SR ERE / 2/ TERE /BB 0/
¥ / QI / % / w1/ B/ 18R/ (/Bryan/ /Woodall/)/ ° /(/ % / BETER /)

=
Kl
2
i

A B E&F

Jieba [k T ANEEESN - A LETTIIAR AT HTE > ElEaf

[FIRRERRE - PRULTRIPHTRIRESA - i AR SO P2 A V4938 ( (8] 9-60) «
RIELH
EFBIRHE
RICE
3518

9-60 ;2 H VIHFHIF
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PEE A B E B T

[ 23 | jieba.load userdict ('addword.txt')

B — I IAYRZ S > T PSSR EREVIBE T i ARy 54 -

24 | word = jieba.cut_for search (""" HuaiHEpEENFEILES
25 iEI AR = FIO IR 0 1 %Tﬁ%ﬁfﬁ%‘%ﬁ%ﬁi LS 3 it

26 | BIBRAERAIESSLACT 3 LL 0 %BSG - 8 H 6 HE/AEHY 40 pk4H - fEF4C
27 i@ﬁi@ﬁﬂ’\]’%ﬂ? ITERE M TR B B RIGHVHE. - #EiE
28 | FEEARZEE IE)’(F%EJK? HAT R TER(]YH 3 5L 76 - BEREFER
29 | BHHH T4 EH5 EI’J IR ZTE RS REEH] 229 FTHIEEH 72 iét
30 | FTEHE 4 28T EJ’%{ 36 ¥~ FTER 3 76 - L[olA/AR

31 | H 14 Hm#H & IR R Er g, - A%ﬂﬁ%ﬁﬁ%% %E
32 | AR A T18% (Bryan Woodall) - ( HrEFEE -z )™

33 | print ('/'.join (word))

HUTER

Hei/HE /sl /TSR 5K FE X5 WEk/ & FEF /1 /1
&R | st R e/ 2B gk B 3 R o/ BhRR /AR I BB FE /X
NAIELO/ZES 8 B0 B 2 EE TR A0 R A L TR BRA ] R
/ARSI EN T o T R M RTRE /R BRE T By 1B
B /HE BB BER R [ AR  HET Rk FTER
515 131 R% 116/ > 1 2B 155 | 6 BEHH/ T4/ Bl B ) WY 52T 1 » | 2
B/ AR 2SR ER 229 FT8 B 1) ZF] 1 BE /4 3% | &%F] /-
| ERR 36/ FTEL [~ [¥TEER 3/ 5 116/ > | [ [BLE /7658 /8% /= 6/ B /14/ H /1
B EFRN T RIS BT /B o /SR ERE 2 ES B
T /B /$4R% / Hif /B | 718 [(/Bryan/ /Woodall/)/ - /(/ 55 / BE-F-#7 /)

1L
b TR S VIR - 8 A BRI E R ERE 1R
EBRAT

34 [ word = 3icba.cut (' HRTHIERENITIE RS Al Lol o )
35 | print('/'.Jjoin (word))

BT
T TR P T2 T [ I T
Eiik
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36 [word = jieba.cut (" HATEIEREEN T B ot 5 I Lo E o 1)
37 stoptext = "'
38 for words in word:

39 if words not in stop:

40 stoptext += '/'+words
41 print (stoptext)

T4

SR
[ EJE [ BERE | TS [ 55 [ A8 | EF ISR

=]

A E LS 4358 0 B B o SCHY T B se DL R BRIZ 1R T 0 BEET
RERRE R E A E A ERIC | 5Ll A pandas EF 8y Bl - Ko

fanpage_clean.xlsx =] —HiBEH R -

01 import pandas as pd
02 df = pd.read_excel ('fanpage_clean.xlsx")
03 | df.head()

id message

PaTARER | o REEIR 2 SEACINE [\
HEITHAR  INRENRHET .. @ @

R A - s
#E BN 4
MR T | EGISEE TSR WA SRR,
BRE4 - im—ERER S b2 3 — I~

1 124616330906800_1560454417322977 FIRELR © S5 PRI AR B =

#ARBRT #74T #IE S
st 2 O AR pR B L e

R R LA~ ()~

0 124616330906800_1560501197318299

2 124616330906800_1559870414048044

?/H A f/?El
A Ot #E LI

9-64 B K}

IR By 4 1 1Y TFIDF B Word2Vec SHENART BN F i g AR E

PR L AE 22 78 RF P HY BRI TP BT 55 > 73 BRI 77 (text, text2) o BF—

for PFREFRHNES K X E T Jieba s - 5 g for BB R AT A
—EF A RIFEILEE R RERFA Jieba_text HYFIRE S -
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04 | jieba_text = []

05 | for index in range(len(df)):

06 words = Jjieba.cut(str(df['context'][index]))
07 text, text2 = [], "'

08 for word in words:

09 if word not in stop:

10 text.append (word)

11 text2 += ' '"+word

12 jieba text.append([text,text2,len (text)])

_ 100% 9975/9975 [00:20<00:00, 498.10it/s]
9-65 JKF b A HYERHET - Eraa]

GEREH » EIFEAR Dataframe fH
13 | df['Jjieba_text'] = pd.DataFrame (jieba_text) [0]
14 | df['Jjieba_text2'] = pd.DataFrame (jieba_text) [1]
15 | df['Jjieba_count'] = pd.DataFrame (jieba_text) [2]
16 | df.head (3)

id message jieba_text jieba_count jieba_text2
IR | BERER  BANE) | (R, B, % 25, R, R B % %8 R BA0
0 12461633090‘;2‘;515605011973 B BRI - NEEOERET | SAL, B, 0B £ | 30 |8 /0E\nd S NE B
7. O A KE... G, VB, H... B R B ... ©..
BB7 | EHEIS CAEH, |[B, TH5, =6, 7, B 53 WE A
1 [124616330906800_1560454417322| i SR B AR I e wE|  w Ba s A Em  mE ]
L @ - REZRERNREE [ 0 BR, . \n # L
Fih
BRIR 2 M FEREW AR | R, 1, 7 O 5, R OEA A
2 [124616330906800_1539870414048) “sap o\ ymmiz - musiibse ~ |5, Bl , Bk, & 4 BERL Bk & T
044 (V' )-9nnZh... £, \n,... \n # 448 B O ...

9-66 &R EH

TF-IDF &5

TF-IDF

BN AR EE AR R B S T ELE - 550 E TF-IDF » TF-IDF fH3E
R HEE R — B TR EP AL FE i E N - EHEZ TF
F1IDF f9&EE » AR T ERKRIRERE - NBRFTRE B2 4 -
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Term Frequency (TF)

TF ST EAE (8550 t £ R SCE d P AT ER AV o » THL log [4E -
B FHBRNBS AMURRES - AR A EENFE 0, R BEEE
(EZEERRF LGS ) -

TF = 1+10g10 tft,d lf tft,d >0
0 otherwise

Inverse Document Frequency (IDF)

IDF 5HREYE [ RS/ SO AR SRR 8 ] > AEHT log - Hat/E

TR BRI S B A B Y -5l [ (= - ﬁ
N
IDF= log,o— i
810 ar
Term df; | IDF (N=1000000)
calpurnia 1 6
animal 100 4
sunday 1000 3
fly 10,000 2
under 100,000 1
the 1,000,000 0

9-67 Inverse Document Frequency

AT LA TF-IDF Ft/2& TF &1 IDF WEfEsE ( Hif—EE - HEERRSLT

L)

TF — IDF = TF X IDF = (1+log(tf; 4)) X log(N / df;)

WERBEE A REA > TEFREEZ S (B 9-68) -

Gil I i 4
17— & #HA M (B ENE)
3997

H R R

10422
10440

Word
ferrari
insurance

9-68 TF-IDF
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IR EACAH (VR AR TF-IDF 2 (12 T AYEE » APt HE A Python HYE {FIE |
BRI scikit-learn IS {HEM: - ZERE A 1Y TF-IDF 1521 :

17 | from sklearn import feature_extraction

18 | from sklearn.feature_extraction.text import TfidfVectorizer

PEETRE SR RS S > (5 BRS R UR M B4 PAZE B V)R
BHEFE R T B8 -

19 vectorizer = TfidfVectorizer ()

20 tfidf = vectorizer.fit transform(df['jieba_text2'])

STH TF-IDF - JMBURER CETAYAT T (ERE Y -

21 | words = []

22 | words2 = vectorizer.get_feature_names ()

23 | for i in tgdm_notebook (range (len (df['jieba_text2']))):
24 print ('======= Post'+str(it+tl)+' =======")

25 temp_array = tfidf[i,:].toarray/()

26 for 1 in temp_array:

27 print ([ (words2[x],1([x]) for x in (1*-1).argsort()][:5])
BITEER ¢

======= Post]l =———==—==

[("E&ME ", 0.3886164663330653), (' &= A", 0.3886164663330653),
(" /NgE ', 0.37205588933099115), ('=ERZ ', 0.37205588933099115),

(" PR ', 0.31216568557942365) ]

======= PoSt2 ==—=—=—
(" ZHR%5 ', 0.5393296772291432), (' 5Bk ', 0.47428487993368196),

(" @44 ', 0.2181098701502329) ]

( jﬁé', 0.28166788829793676), ('WER ', 0.2611485393335714), ("
SEIE ', 0.2611485393335714) ]
= = Post3 =———=——=

[(" O ', 0.6875944679814824), (' JHEskl| ', 0.5748856520127635),
'5; ', 0.25649296680540506), (' F¥f ', 0.22919815599382748),

300




</PLUS> AR (B3 a1} B

Programming Learning for Universi ty Students

R THISE R F I8 words #i -

28 words = []

29 words2 = vectorizer.get_ feature_ names ()

30 for i in tgdm notebook (range (len(df['jieba text2']))):

31

32 temp_array = tfidf[i, :].toarray()

33 for 1 in temp_array:

34 words .append ([ (words2[x] ,1[x]) for x in (1*-1) .argsort()][:5])

f#HE7 DataFrame JE= o

35 | # ORI TR
36 | df2 = pd.DataFrame (words,columns=["'Keywordl', 'Keyword2',
37 'Keyword3', "Keyword4', "Keyword5'])
38 | df2.head()
B AR ERI S -
39 | df3 = pd.concat ([df, df2], axis=1)
40 | df3.head (1)
id | message | jieba_message Keyword1 Key
] PIARE !
B¥RE
RIFEKX
CINR/NEE | /PE/ /A8
\HEIT | RARERD/ &=
124616330906800_1560501197318299 is}ﬁf i WB//J\!IU\nEﬁ ol Al PR, (1,

0.41657326701385844) | 0.41657326701385844) | 0.3988213335189045) |0.398821(
ERIR |/ R d ) !

BRIBFE | FEANANANY...
T.@

E\n\nf
RAR...

9-69 FREER

sl TF-IDF Y45 SUF A — 7%« TSR M A B S A ESR ML 2

TER ST RS A PR H AN CER B AEIE ? ) i HATE RS
A LSRR Al A MR PR B A F AR SR AR o PR B T S S i R T
FEREEFER S L ARSI H R BN BT A B E&R1F

% BBt A LLE S B IRy T oCE e U5k > ET R RIVE R E A E
B HL R & BB E dE ST e |
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Word2Vec JEEE

P N ARBAIAS 43 55— R B AV RE Word2Vec © EEC S AM AT
AieF|7E B (s ) B R ARSI 7 B S iR S R 2 AL
(Word Embedding) ! ES& T B REEFRHEINTE - NILHREA JT7AR T
BRHE AR R B Hoop—H5 (/2 22 48 Word2Vec JE A (Word to

Vector) °
Word2Vec &

FAT T DUAR G e Y S 7 - sl A i [l B S B Y 22 [l o > 1
B = 4 FE R 22 [ TP T Y S H AU FERZ g s - BRI S P ez g
HHERIESE - 40~ 2B (8 9-70) (MAN B WOMAN HY#E 8% [5 7% KING B
QUEEN (Y E#E ) = B 4h 32 570 BE 3 St ()48 28 P 7> 2 (AR A > 20 A5 T (
9-70)(KING #2 QUEEN Y S % A MH EI R 22 fE PR gk - )

WOMAN UEENS
A AUNT .
MAN /7 KINGS
UNCLE
QUEEN \ QUEEN
KING KING
9-70
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Word2Vec FEHYLE =5 7 Bl 2 F R BRI > DUR R [ R e aa] HLEE
HERE SRR LYY - (TR AR AR ZE R T Y — (8 & - HAERATH 1R
P dEryE S o SAE N EREG] (B 9-71) » B Z R HEE AREET 2 FEERY
PHEE > MR F AR - W 258 EAE - Word2Vec si/EfE B R E
e

Country and Capital Vectors Projected by PCA

" Chinae
*Beijing
5r Russia
Japam
‘Moscow
Turkey« Wnkara 0kyo *i
5 _E I
Polang EI-
N
0oF Gemxan'f
France MWarsaw 6}
“Berlin
5 [ELTS T’ars ‘ R *ﬁ-
“Athens
Grescet "
1| spaine me
| o X Madrd
5 | Portugal sLisbon
2 L N N L L "
-2 -15 -1 05 ] 0s 1 15 2

9-71

Word2Vec sHEFEEE 774 2 A S RHIERTZ (cos) {8 » Hisk B M -

/N
K'mri
\Word\
Mo o Guean \Iacm
/ W Tl )
— —>
9-72
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&% Word2Vec iR - M T i Haf 4l EIEE - ATDIF e i
HE#HM > EAMRSELEERNGE > EEBI —— A > RfImE
PERRSALAELT Python HYE/EIE -

Bt WMTEHRE genism E(HEM - ZEESEHILE A Word2Vec f#4H -

[ 41 [ from gensim.models.word2vec import Word2Vec |

FEE I Word2Vec 1Y > {§ H E LA SR L AT R ER AR LLER S list
FEEFEEE  MAT5EETT » IR TS g |
[ 42 | model = Word2Vec (df['jieba text']) |
ST — {8 ek AR B [E] 5 A 10 {EAH BV 5 A RLE - for iR
0 e B g — (B =AY 56 > wy.most_similar RIE & HIET & BT S
s BV AT n B A F A similar words S#UE H > H{% b\ Dataframe 75 =
2 - HEFENCAR L RAFEAE D - A[FEUR not found in Word2Vec

model ! ZFEH

43 def most_similar (w2v_model, words, topn=10):
44 similar df = pd.DataFrame ()
45 for word in words:
46 try:
47 similar words = pd.DataFrame (
48 w2v_model .wv.most_similar (word, topn=topn),
49 columns=[word, 'cos'])
50
51 similar df = pd.concat ([similar df, similar words], axis=l)
52 except:
53 print (word, 'not found in Word2Vec model!")
54 return similar df
BEHLR - DUS 9 [BFEERE & B EAETAIAT 10 Faa A ket
55 | most_similar (model, ['¥ffEd"',' g ', ' G ' BEUa ',
56 | 'XDD', ' /Mg ', " K, 'Eﬁ ','Zt&"])
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i) cos | #R%E cos| BU& cos| XDD cos | /& cos | cos |BAE cos | R¥ cos
0|EiE 0.967324 (S 0.998950 |75 | 0.994920 | IE[E#R | 0.994200 |47 |0.984673 |IRE | 0.999220 | #15 | 0.999714 | 1E55¥ | 0.998853
1|5ty 0.965926 | #8815 | 0.998900 | #t& |0.994582 |¥9%) |0.991577 |BA3E |0.978975 | AR/E [0.999144 | % |0.999616 | &5 |0.998728
2|i&8E 0.956663 | #25] |0.998894 | T 0.990361 [#& |0.991063 |B% |0.977118 | &% |0.999091 | 3% | 0.999566 | Q 0.998684
3| E#hi|0.943752 |18 |0.998769|NCC |0.990037 |XDDD |0.990727 |48 |0.972329 | #2& | 0.999069 | %4 | 0.999490 |#1 |0.998549
4| 0.932010 | &£18|0.998734 | #t#At |0.989895 |G |0.990455 | A |0.971244 |E |0.999040 |3 |0.999484 |;¥7® |0.998500
5[224 [0.928818| 17 |0.998684 | AL |0.987717 |IFE  |0.989693 | HE | 0.970022 | #ARL | 0.998937 |V 0.999439 |/ |0.998497
6|%fAE |0.928699 | F 1T |0.998654 | ik |0.987193 | 8 0.988566 |z |0.963738 | ¥% | 0.998870 (5 |0.999332 |k |0.998367
718 0.917264 | #F | 0.998643 | 124 |0.986938 | &S | 0.988533 | FAY | 0.962447 | 23R | 0.998865 |52 |0.999247 | Hifll | 0.998241
8[12E%  |0.909181 |18 |0.998492 | ZSR  |0.986920 |4t 0.988344 |Jay |0.962223 | FIEE | 0.998857 | 4% | 0.999242 | BRI |0.998178
9 |=mk 0.907590 |49 |0.998433 | E® |0.986402 |Baby |0.988283 |& [0.959666 |47 |0.998834 | B2 | 0.999203 | #k# | 0.998119

9-73 EAEATHIAT 10 F5u

TP E T AT DA A (S

1. size AEHFBALEE AN g

2. iter RIS RELE #r
el & 5 FRBR R SR 6 Rt R A

57 | model d250 = Word2Vec (df['jieba_ text'], size=250, iter=10)

58 | most_similar (model_d250, [' ¥R ", ' BB ', '@®% ' ' BUE ",
59 | 'XDD"', " /Ndm ', R, VR Y, 9% )

E&E’ not found in Word2Vec model!

R cos R cos| Bi& cos| XDD cos | /g cos| W&H cos (BAE cos| R cos

0 |Nick |0.908591 | Keigo |0.995358 | &%k |0.978106 | & 0.963409 | #F [0.927528 | &R | 0.979087 | [RIK | 0.994482 | BHYE | 0.968459
1|8 |0.908183 | Youtube|0.991555 | &# | 0.972059 | 4t: 0.961356 |38 |0.902362 IR |0.971208 | #RM |0.994479 | ;XX |0.964284
Hi% |0.898731 | 5B 0.990808 | 3E [0.972043 |AJ¥  |0.958527 | Ek#¥|0.901491 | |0.968835 | L5 |0.994263 | FHAF | 0.956831
¥57|0.891666 | #Ek%  |0.990400 | EELA 0.971166 | xD 0.957824 | H#9|0.870075 | 4B |0.967882 | 1% |0.994263 |5 |0.956034
il |0.887777 | < 0.989025 | & 0.967853 | XDDDD |0.948542 | A |0.869911 | #&F |0.967501 | Hi48|0.993517 | EA |0.955768
0.821492 | & |0.988894 3T 0.967761 | Ei  |0.943750 | 1545 |0.849948 /48 |0.966578 |#5R [0.993500 | &I | 0.955542

iy [0.813243 |1 0.988487 | AR 0.966782 | der 0.940438 | B | 0.846849 | ®h& | 0.966445 | 5555 | 0.993505 | HBY | 0.953859

#  [0.810430 |Mihara |0.988282 |fF |0.966702 |HEkE  |0.937272 BB |0.843780 | BK |0.966388 | 14EJ | 0.993127 |/ 0.953715
B |0.797249|MNE  |0.988211 B |0.964899 | MEMEAN |0.933207 | 470z 0.841185 | &5 |0.965920 | #1#i | 0.993045 [ & 0.952203
B8 |0.788445 |8k 0.988182 |El§ [0.964738 |#A3E | 0.930417 | £ikR | 0.840771 | Ffi#k#A | 0.965484 | FHR | 0.992904 | AtA% |0.951553

oo [N][o|a][s]w]n
o]
I

S

9-74 [EUREE

Word2Vec X ML BRRHT B » SRR FLIA DRI A AT TRDE
FTRIIAR - B2 R B S R T - AN A A AR 5
TR » Y M A TR e R 1 -
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A RE

EERERAKR B A A B GRS w] DU REFREAR

[ 52 | model.save ('word2vec.model")

BN ISR PR ] DU R AL - FHETT ELA A AT

01 | from gensim.models.word2vec import Word2Vec
02 | model = Word2Vec.load('word2vec.model')

/NeE

WFMEARG 48 T S RE Y — AR S > DU B S i - sl iy
SRR > SAMES T AE T RIE B S AR R RDE o (e R A& R E TP AT AT
DS AT B A A R A 2% (B ST r R 0 - H— R AR i ZE R
ErrErEEReHE - R R RENEHERIISIVEREZENRER - 5—HRhH
N EIEIEESEEE M o A BRSBTS S AL B RS R B R A0 A
H Python 2R E B LM77k - EEENEE CHEREZE 7 L S H
GEEREY > [RIIRFtA S S I E A RE S0 AE D el L AR UGS SR T AR AV E SR -
RIS R T A5 > 2 ARt BB MR o MG M B R
2 NI HE A EEA S RAVER U A LAY - EE R 2/ DS
R EEIRES - DURESHI 2 BN SR GBI 22 - I EEA RS
R E RS R 2R - BURE BRI S EARMEE R Wi T -
G e PR e SRR > ] LIS (E T R AT |
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9-5 #EEHT : Bl Data modeling

AR RS AEE ARG Y - WSS ERMEEEE - WE
i Python E T7 %S S AT TTUR - DU A] U @I L FE AR P A A A 47
B o WRRMARF S UHPREIRE 51— EAPELE - AW EEE T3k
{FI#R o] DASEEE R BB AV BERT - G2 msiiT R~ B~ 2l ~ JUTR ~ TREE -
REIZHT R R AR AT A28 EUEAHRE - SRl S > S EHE
& 2~ 30 FAIEL AL HIRAYR T - ATE AR E R AR A BT - AR

FIHYE T - [FIRF (R S 2 E RO PTG R (> RMTAFEEE
e~ St RESC A LUER - HEARESIEER Python » R EFEAGES
A LS ER - NMEERNGREEFR G ST RVEREHEFAEL - 31
FERIL B R AR — 6« ERHEEEIE |

MR ERIHIR

(ElE 9-75 FET AT LLZFH FAE 1950 LB IR A T2 E Al AYAED
T RHRFEE IR Ry B Y R B IR IE S B AR AR (IR B R RE B B A (P AE 1T (R B > T 2]
71980 AR IR T ATV ER R4 R T BRG H IR R B Y
W - A BN A DUES N A BRI f b S &8 - 1] T 2012 421X
Fo— 5 BRI S B S Rk T IR IS B YRR B LR
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Programming Learni,

ARTIFICIAL
INTELLIGENCE

MACHINE

LEARNING
e DEEP

= _OQ LEARNING

1950's 1960 1970s 1980 1990s 2000's 2010

Since an early flush of optimism in the 1950's, smaller subsets of artificial intelligence - first machine learning, then
deep leaming, a subset of machine learning - have created ever larger disruptions.

9-75 MEPRELEZE R ([BF K5 : Kapil Tandon (2016) Al & Machine Leaming: The evolution,
differences and connections)

i e N e

HERMA HEREEEE RO RS - EERE AR ELEBEDN
BRI B b S B B PR B H A TRV AR » SR AV MR Z By
"HISEE RS (training data) | - FISRER T EEERIET "R (feature) ; A1 T H
f (label) ;= 4NfE ( [& 9-76) T TR MG P2 —HR > BqFT =T LA FEHY
BRCLBUPE RS B (F R > TN R AR FAETTTROH] - T YRR S 2 P el iy
HAR -

Color: 660nm

A Alcohol: 12% \ 4

o . .
[W, b] (W, b]

9-76 =2 EHI S
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WSRENIE

Was R E A Ly BEEASEEIFE EAEE - HEASEE SR
SRR B ER A > A SR AT R AL 3 SRS RE # B ST 1SR IE MBI B 2K R 5 4D
PRI TR s - T EeRET RN CEERE
L RAEA EAERKNEI T RESEE L PRy A - JEREAEE BN
FEI2A IERERYE 28 N AT ILARA > f 2 Ry oy BRI - QIR BRaER L ESE
BERHVERL > BT I E AN SO KB BT 048 (LB 7 B
ARG S B BRI AR CEE S VB RG EE (A RIS ) 0 Sy etk
B AEZB LR RNENERE AT TRt —EEEEER - HAil
BEARE A A - B R HE o ERENBRERM GG E T E by
FEEAE TERE

q

Eﬁg_tﬁg;’s"(Superwsed learning) FEEERER

+ ¥ Classification (Unsu pervised Iearnlng)
. HBEEQ
v o —> ‘ B Cluster

BLAMWEEMR (abel) RAMT B Brort | |, srmayip —»

v ERAE —> 2L S
REFARE I8 (abel) BEELE Ex BOSE FAERFAMER « FLAHER (abel)

= . o oo ° oo
. @Eﬁ Regression . .a.: o 0°° o .-.: . ©°°
o 0 ee ) LX)
v Ema —> oot N » P
FETH B 1Z (label) RiEEEEH - o ®
Ex. B E1E eoe oo

9-77 BB A SRR EAEE
MR E R

g — TR ST I AR oy R TE R R R E BB R R0 BEilE
SVM ~ NB ~ KNN AU 55 » JHEE A A LR ~ SVR ~ GPR % > 73 BE L AL AL A
K-Means - Hierarchical % - fg—fE AL A H 2 HHYE R DL SOE & AV E
K BN E—EERE SR EARR T B EA T R R R E RS - B
A BB BR AT AR T &R A R R £ 38 T B B A BRI RS
K% 2 Z 41 LT ZRITEE » DU E S ERAEE N TSR B
AR E S A e -
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un.

r N N ~
CLASSIFICATION REGRESSION ‘ ‘ CLUSTERING
- CLASSIFICATION N
SUPERVISED Support Vector Linear Regression, K-Means, K-Medoids
LEARNING h J Machines GIM Fuzzy C-Means
i ge Discriminant i i
. / | o oo \ wroEssion crinina SVR, GPR Hiorarchical
MACHINE LEARNING L J
UNSUPERVISED Naive Bayes Ensemble Mathods Gaussian Mixture
LEARNING
- ¥, | CLUSTERING T
= y . Naarast Neighbor Decision Trees e
Neural Networks Neural Networks MNeural Networks

DRIEEARRERE
9-78 NEINVHE L
W TR

RITHR R T B SRS T T 3 G2 (training data) - TSR0
VT S5 BRI ELRE « A T BRI CL G I 70% M7k -
IR 30% HIETE (FHIBUERS (testing data) » th LA ACHREB UL -

(feature) X (label) Y

70% Training Data Training

Data

. Testi
Testing Data

9-79 70% %k > 30% Mz,
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or Un

& 70% HYGIISRE RN T R ee 22 A
(feature) X (label) Y

70% Training Data

Training
G 4= model

30%
9-80 70% KISk} 5
i

B PTITFRR - BEE G 30% (TG B OB TR
=T

(feature) X (label) Y

B fit
model
70% 3
-
30% Testing Data

9-81 30% HYMIENE K

311



s H

<
i

iy

</PLUS> #BAR (BA R A

Programming Lea: sity Students

I PRS2 Pt 6 L BB 21 U e R TR Ly S 1
Lo B B S B TR

(feature) X (label) Y

70% Training Data

. Testi .
Testing Data predict
accuracy

9-82 THMIH & AT TERYS

30%

DL bR SIS BB IR EURE - A KR T T AR MR 4aEE A

Python HSHE (T BT | M e B T UM AT L S e KB R R R B 025 B
7 -

N

AT Rk

B A pandas E:DLK 9-3 BB EIRATIH B ER -

01 | import pandas as pd
02 | df = pd.read_excel ('fanpage_clean.xlsx"')

BEEER
[ 03 | df.head ()

id message
0 124616330906800_1560501197318299 Pa IR B 1% = B2 O IR 25 K I/ N\ 24T i /IR LY
ZMRIHZE T ... \n\nF R

HRIR..

1 124616330906800_1560454417322977 WRTIFHIRIE T AEH  ARAEINEIE TR
\NHI AR 15— ER FERZ B RER
BISERATE.

2 124616330906800_1559870414048044 AR RO PR AER LRGBS\t
124616330906800_15598704 14048044
BT B EH OB B~ (Y )~y\n\ngZ

& 9-83 IEEN} head ()
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SR RSB X EHEE Y 25

TG HERA =8 B8 /NGRS R DL 3 R B s T
EEENFENESE  NIbaTHBE RS g 256 X kg ElEE=
fZY -

04 X = df[['shares', 'comments', 'curator', 'hour', 'weekday"']]
05 | y = df['likes count']

BERE

BERBREERNE PAERENME - B NEERNIIFEE S EE REA -
[06 [X.info () |

H

<class 'pandas.core. frame. DataFrame’>

Range Index: 9975 entries, © to 9974 ﬂﬁl
Data columns (total 5 columns):

shares 9975 non-null inté64 1??
comments 9975 non-null int64

| curator 7232 non-null object
hour 9975 non-null int64
weekday 9975 non-null object
dtypes: int64(3), object(2)
memory usage: 389.7+ KB

& 9-84 & &t
R E

R R A Z2 B B/ N A R AR AT

[ 07 | X['curator'] = X['curator'].fillna (' K41 ") |
HXfed  SHCRIEAZE

[08 [X.info () |

<class 'pandas.core. frame. DataFrame’>
Range Index: 9975 entries, 0 to 9974
Data columns (total 5 columns):

shares 9975 non-null inte64

comments 9975 non-null inté64
|curator 9975 non-null object |

hour 9975 non-null inté64

weekday 9975 non-null object

dtypes: int64(3), object(2)

memory usage: 389.7+ KB

9-85 prHHiE RAH
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R

PSR EERAERHEI TR - AR R &R e E B S — e AV HEE
A mTRUBC B SRR RERE o RPIAVRF B B S A SR A 0 E
B S B E M R -

09 | from sklearn import preprocessing

10 | standard = preprocessing.StandardScaler ()

11 X[['shares', '"comments']] =

12 standard.fit transform(X[['shares', 'comments']])

HeRaHR 2RI B E R » FAMRe A S Dummy #2857 > Dummy 2
B st 2 B AT A B/ N R AT R BB S B 15 1E Y 0,1 By > RIS R i
EHEE B 4~ RKP AR SR A TR
|l3 |X,1 = pd.get_dummies (X) |
PRI I 45

| 14 |X71.head() |

shares comments hour | curator Curator | curator curator_ | curator_ | curator_ft | curator_ | ... curator_
BGHR |BiE | M@ | LR émma R Y EHAR
0| 0.241213 0.001331 1 0 0 (1] 0 0 0 0 0
1| -0.212199 -0.206505 1 0 0 0 0 0 0 ] 0
2| 0.677548 0.564335 10 0 0 0 0 0 0 ] 0
3| -0.224154 -0.215934 10 0 1] (1] 0 0 0 0 0
4 -0.212199 -0.208076 10 0 0 0 0 0 0 ] 0

9-86 FHARHIAR
Training & Testing data

BFERTEL training data DLR, testing data » “RN—7E % 70% L 30% A4 ELA
v WA A 77 80% Bl 20% % - Eif test_size SHA LU BIEE V) 7y
HIELA -

15 | from sklearn.model_selection import train_test_split
16 | X_train, X_test, y_train, y_test =
17 train test split (X 1, y, test size = 0.3, random state = 2)
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FEUHIERY - Linear Regression

TS M — (T P E MR B B — MBI - (S S OB
ch A S R AR — s R & TR —
HEWHS - EORHRIBI AR o IR — B (v = axb) - HERHE
B = 4 - BB R R EZER - EOR AR+ JEBR
B ETAHLE -

9 > i B8 B
’ > =#E: FE *ﬁ—}l
. [ > B BEE i

9-87 &M ElfR

ARG MR AT » WS ERMPEN y = ax + b HFEE—(EHEK
LR L PRERAYER 2 NIARRE S E/IME -

Estimated Estimated
(or predicted) Estimate of Estimate of the Line
Y value for the regression  regression slope Error { A
observation i o~

\ inl?rcapt / 4

& Value of X for 1 Yo
Y _ b + b X/ observation i
i 0 A i
X

9-88 4@ MR A=

s« WPV E R EREAR A 158 - st AR > AxUhey
— il X AR—EER R GIAEREEEE - EEREE > F—E X &g
B —{EHEE p(Beta) ARILFFEHVEREMES R » MEFIFrZRILAV L E
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AT TR 4R A Python F22{1E -
K = ﬁo +ﬁ1Xn +ﬁ2sz t+é,
9-89 1l

bE A ERR IR A

€ sklearn E{FrE ALRIEHEEFEA - 30 HRFEAE A 1m SEE -

19 | Ilm = LinearRegression ()

18 | from sklearn.linear_model import LinearRegression

PEEETTIRALGI SR - R RIR 2 RTEFTD)3HY 70% 5l

E

[20 [Im.fit (X train.values, y train.values)

TR

, normalize=False)

LinearRegression (copy_X=True, fit_intercept=True, n_jobs=1

ARAFRE A EARNE TR ER T | EAHERE -

EEHE

AFFEALETEEETE - i@ A= EY B, -

[21 | print(Im.intercept )

PUTEER

3620.626025474225

(AR EEMHA R RE - 2 A PH B~ B, -

[22 | print(lm.coef )

PR

[ 3.00462596e+03 4.72062851e+03 2.01721953e+01
2.07920813e+03 1.48858548e+02 -1.46823617e+03
3.51436775e+03 -1.33455026e+03 4.27693492e+02

-1.60739471e+03 -3.07750639e+02 -1.51851326e+03

-2.28276444e+03

-2.81825555e+03
3.67418636e+02
1.48574584e+03]
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IR - WFIREEARTNEE 30% AYMEER -

[23 | y predict = Im.predict (X test) |

TRITRHI S B A L P B | T L3RR LR - AT DA B A TR AR -
24 | pd.DataFrame (list (zip(y_test.values, y_predict)),
25 columns=["'Measured', 'Predicted']) .head()
Measured |Predicted

0 6938 221.857708
11860 2083.246286
2 1128 273.179627
3 4851 5543.968663 %
4 1491 12672.784547 i)

9-90 L&Y
AR A B ETY 23 7T DI B S 84E 20,000 EELLT -

26 | import matplotlib.pyplot as plt

27 | plt.scatter(y_test.values,y predict,s=2)

28 | plt.plot ([y test.values.min(), y_test.values.max()],

29 [y_test.values.min(), y test.values.max()], 'k——', 1lw=2)
30 | plt.ylabel ('Predicted')

31 | plt.xlabel ('Measured')

32 | plt.show ()

120000

100000

80000

60000

Predicted

40000

20000

0

0 20000 40000 60000 80000 100000 120000
Measured

9-91 B HE
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SRR

HFHTER SR 8% - AR —E AV TR R S %
fifg > PRIE ] DU — e e TR A A B M TP A A A Ay et

7R MSE » Rl ERTA HUTE R R B E B R e YRR AN

33 | from sklearn.metrics import mean_squared_error
34 | mse = mean_squared_error (y_test.values, y_predict)
35 | print ('"MSE : ',mse)

HUTEER °
MSE : 23446608.538704727

7R RMSE » ¥ MSE BAfRSE :

s H

<
i

o 36 | from math import sqgrt

*ﬁ 37 | rms = sqgrt (mean_squared_error (y_test.values, y_predict))
38 | print ('"RMSE : ', rms)
HITHER

RMSE : 4842.169817210537

HFIE B R-square BLFHEE1GHYHE % Adjusted R-square * HIE (HE
TR EEAl AT (SR VR e E AR Y BYRRRERE J1A %/ DR - SF RN A —TAG &
E Adjusted R-square # #EHE o RELIELL NEER PO LISRI T =8 - W58 -
NGy ~ B ST R DA R 38 S R B R AR M B T o R AR E R Y BV 69% TES -

39 | R_.2 = Im.score(X_train, y_train)

40 | print ('R-squared : ',R_2)

BUTEEE -

R-squared: 0.6991904295741282

41 [adj R 2 = R 2 - (L - R 2) *

42 (X_train.shape([1] / (X train.shape[0] - X train.shape[1] -
43 | print ('Adjusted R-squared : ',adj_R 2)

TR ¢

Adjusted R-squared: 0.6949518287125203
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RAERMOERYEIL NS —(ERa2E8HA T NMERMIAESE
BRI M R BT AT - R Ry @A HMEL iy A - (R IRAE T3k
A FH 55— TE AR A > AR AR (Random Forest Regression) LI E S
FABIA i |

Random Forest Regression

BRI R 4

IR R B AR SEAS (decision tree) BYRHIRIERY » & AFIE R B A%
HURERIRHE > HiE R A rIRE I BAE Y A S BRI EE A -
58 =6 EDA M7 a] DLESER PO SCHY/INGR DA R 38 S RS T By s B R4 g

ISR - R AT DAR AR A IS A R A T B 4T i
o Deus:on Tree Regress:on
— max depth 2
o | ° : - max_depth=5 ||
1o} ° o O eoo data
——
0.5 yy L “
w | %
& 00 {— .
8 5 A
0.5 F ° Y L!:‘
® o
-1.0 g 1) °
® o
-1.5 ! ) :
-2.0 . o
-1 0 1 2 3 4 5 6

data

9-92 [EtseAR MRt i

EARHEER AR

fit sklearn E{FEE ARERAMMEIEE - I HRFIILERIE A ofr S8E T -

44 | from sklearn.ensemble import RandomForestRegressor
45 | rfr = RandomForestRegressor ()
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LTS OR - (EEIRYEATE AT Y] 576 70% sk -

|46 |rfr.fit(X,train.values, yv_train.values)

PTeEs

RandomForestRegressor (bootstrap=True, ccp alpha=0.0, criterion='mse',
max depth=None, max features='auto',
max leaf nodes=None, max samples=None,
min impurity decrease=0.0, min impurity split=None,
min samples leaf=1, min samples split=2,
min weight fraction leaf=0.0, n estimators=100,
n _jobs=None, oob score=False, random state=None,
verbose=0, warm start=False)

BTN

BEALAFIEAE - FMTREEARTHAIEE 30% HYHIEER |
[47 |y predict rfr = rfr.predict (X _test) |

TR R A B B B | AT LR LR W DI & Z A
W2 Ry FEAT Y IR A3 1 |

48 | pd.DataFrame (list (zip(y_test.values, y_predict rfr)),

49 columns=['"'Measured', 'Predicted']) .head()
Measured | Predicted
0 |[6938 3221.5
1 | 860 755.8
2 128 292.6
3 | 4851 5626.1
4 | 491 730.9

9-93 Fi L&
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7582 MSE

50 | from sklearn.metrics import mean squared error
51 | mse = mean_squared_error (y_test.values, y predict_rfr)
52 | print ('"MSE : ',mse)

HITEER
MSE :17156586.352579575

HJ7IRERZ= RMSE

53 | from math import sqgrt
54 | rms = sqrt (mean_squared_error (y_test.values, y predict_rfr))
55 | print ('RMSE : ', rms)

=
4
A TEER ¢ ;%

MSE :4142.050983821852
HIE %R R-square

54 | R_2 = rfr.score(X_train, y_train)
55 | print ('R-squared : ',R_2)

TR -
R-squared : ©.9591639892499428

FHRABAYH T (4B, Adjusted R-square

56 |adj_ R 2 =R 2 - (1 - R.2) *
57 (X train.shape[1] / (X train.shape[0]- X train.shape[l] - 1))
58 | print ('Adjusted R-squared : ',adj_R_2)

TR ¢
Adjusted R-squared: 0.9585885835203154

BAPTE] DA AE R o S8 3H R 5 & MSE ~ RMSE BUE HIE (B L AR i B A
RIRAVES » REHE GBS 94% » Bt ERTHEATE RN » EHRITEAT
EOMNER AR —EN T DU ES A EERES R E R Ry - (r5E
FAAEY EREE ] DAKCEIR SRR - B R E W IEAAR B A S i & it
M ERIVEEE - MEMAEZIRE X DURETEZNERAIEEERSH
SAFAVTHIAE S > FRAMEHEE 18 2 & RHRHEU T AR (feature engineering) -
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e AEAEAFITRRGSR R TS 5 - R R HeE -
RERE N R ST - TTRRAISIRAL IR H I Y AYATBR L (7 o 32
559 SRS = B0 EDA MBS B R P R S R -
BAM LR P S kA3 (domain knowledge) T+ &R EEEHRLI
S R SRV B A -
/NG

BPEAEE P40 T PSS H A — S A S - DURA0FTIEH Python 2
PR + MR AR S I T e € S B L A B A - (e
o L F 5 EL S AR R B R LN D — B BT 0 TSR L
BRI RU - BRI U8 T B P i
B - 1B BRI BV  BEPAGERA Python f2 st HEAE IR
BARE TS - B RTINS A AR D S BURATAF S - BRI TR
B G TR » HERT R S ERAT | FIB S (M R
RIS LB FRISIR G E © I EHRTS EHEERH - AR
TR UL RIS LI AT EER ST U T » {EH A 476 Kagle i (B4R -
Mo — (B BRI - T 2 305 BB SR » 1R ARBIEE -
W~ A SOBFE > AELLEC AT (YA TR
BEAMHELL BRSPS A R BB R - R R e
AR TS REE -

ke

HFHIBERE B T > FTENEEHEHENE AR - ERIHTERIE
HEIER I~ RIS > PR AT B R g A B e Ay —
ot Ee | W9 R b T 20 GRS sl = 1 ek oy
> BRI ITHEREE T & B LU R AT AT - BIESEE R E R
BRI AR ARV - B2/ D tBEG T B BVER TR - HIEE
BATEFRAAAEER AR EIE— R REIRARE > (S S AAERIA B
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B TR SR B A B AR IT AN Eatimis - IR B EHRES CRY
Bit o AR DR E AR E e R ERIYE -

=
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2
i

323



</PLUS> #iBAB (RAG B3

Programming Learni

SogR

o o &~ w

. API /48 : https://cola.workxplay.net/what-is-an-api/

& AP I T RAYE J5 355 -

https://developers.facebook.com/docs/graph-api/using-graph-api/#fieldexpansion

B A 8 N ER L E ¢ https:/github.com/fxsjy/jieba/raw/master/extra-dict/dict.txt.big
(& 1FEAF B T E L ¢ hips/eituboom/ichddiweiboblobimastersiopwords/ H1 32 {5 FHFIIZE ixt
&2 APl 2255k ¢ hitps://developers.facebook.com/docs/graph-api/reference
word2vec f& /T :

https://medium.com/pyladies-taiwan/

word2vec 2]
(1) B 5324 + https://radimrehurek.com/gensim/models/word2vec.html

(2) £3X2% : https://www kaggle.com/jerrykuo7727/word2vec
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