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5.1 BHERXEIERIFES K
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PSR ) O e s 2 — T8 X B ORI T B M A e s g R B Ry
S R R WA S TR L5 R — Ok R T A A B R A sl S, 2 X &
PEAT I TR S B . e SRR B L A B 3 el g X R A (B T AR L RE
RIRFESE) B0 S A Al B Ecs o Sl B sh B2 97 APP ic sk i 5 R AH R 15 2. .

5.1.1 gy

AR A M R B b, sl S B P 0 A R BB 4 b i — s 4 R 4
AL 2 5 R B AN I — R 15 4% 38 S AT o A S R A S B 38 B L 2 it 3 H K SR
SRR T RE A1 . Al gl aCis £ f S X R ATT A A 0 BT R AR R B A8, Bl G L IR
AW & e ] 2R BT A8 I R RO B 22 AL L Y RE T 2 U A VR ol R ) i 485 X e 1
2R, EE A F TR TS L Bl E S APP B2 RE, 5 FL
T R OB R 2P . B R T g iR A A A AR SRR AU 2 B Ak 1y 38 B AR
5. HET. BT/ TN MOH EEH T /B AEAG R /S . BN G
FHR/FHFEEAERN M /N LK oppo.vivo,— I B85 A 25 T HL 5 oA B K
P NRA FLE FREFEM S, B TFR/ TR EEFER, 2,
Fitbit fEM] \boAt 55, ARAKAT 68 T 288 201k & () D BEKs A HR BT Wi oc o8 25 g 14
T B S5 L 34 RE A DN 1) A BRAS BR ) SR A B T B Dy i kS B S AR .

BReT-3/ F- A8 B2 7 (d B J 1 $2 146 0% A6 I 1) 66 32 B2 2 s P i3z sl 2 L B Ak
SRR T 5 IR HEAE — RN G B I BT DR ax S g 8 W] 28 2 P A g 2 o
B A i & ] BES MR YR A O Hr THRE” 45 A 56 L, 1K FH P 2 R AS T B R 2
CRERRR S AR RS AR R ) R 30 38 o B 18 S 4 98 A= 0% 14 FH . R0, 1 508
TR S S R o3 AT A 1y — o R 285 2 T 5 e A /0 504l A 0 7 RS Qb et o e O e
MRS 5 — HRRDE B AR AN , Aok 31| 22 Be A7 R 2, I R A5 I Uk A A 1) B AR50 (UL, mltg
e SCOA VRS W IR ) DA ST B At R PR S DT Ak R o K TR 2 T
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5.1.2 zhBEyy APP

BB BRIT R — D 2447 DN 2009 A , 3R [ A 1 f2 B A IS 7 {5 oK 22 i B2 9T TR
\ R BN 2 T th B 2 IS0 A% B BT R R M RGO . HLEK I A REAE SR BLAE . 5 B
: K AR g P B WA 44 iU AR A B 52 8 S R S N 3 B AR

R M EIFAT A RAE R IAE . P P U & AR T b Ak DL 8 Wz S A
550 NN A R R A I BE A2 A A Bl BT G 2ok B 2l 3 1F R AT DA 4 I 45 AR o
X I 1 B8 97 R 55 U S . S ARG BRI A LL L A8 Bl R 9T R B T B UG B EAT T ORI A L AR
TEE EA ERZEIR SR, AREA L,

BEBEIT APP KB 24 C 4B A& LR BRI AL AR R 5 R 7 APP J)6g . vl LA
M LATF L.

(D HELFERZIE.: WFLAFEA FWE FEA T A EA RS,

FEL N2 3 APP & Pl a5 2% 05 2 BE AR )12, B AR R AR AH N R Y7 4. T AR
P SC IR L LTS A5 7 ACUA . AEZR RS AT DL TR AR B B B 9T APP 1 35 v 4 s I E 1Y 4
WP G W R R AR R PR A B B B T IR 55 . RS TE AF
B VEERR A e e A AR RS, TEL N2 ARG WE R T E R
IYEH .

(2) WS/ 12 WIFRRTEL AR 160 R EEBE (HE:5 W45,

B9y 12 APP KR F 8 o 7 5 %12 L 20 9% Hi B[] 4 45 0] 8, ) i 355 Bl
B2 BE it — 25 Ak T e 97 B R DT I 5 SR 55 TR B T T P R B AR B T A 32 U, R
38 I e I e v AR 4 AR 2 T (application programming interface, APD) g & M 5k 5
b ) 2Ok LMY 2 HETIRE . A2 E BT & 2 4R A8 T DL B 2 A R SR R
20 AR P A EEBE A AT LA AR APT #2100, HETTH | RAT DEHS5 APP HA&A X R,

(3) ARSI nn] 2P ely 1 25 2B

32 1 5 I 1% 245 P, T IBUSR 52 ), B2 245 P, 9% B o ARE — 2B T R AN R LK ) 25 5
i, B O20 FHEIF M LR, iy LB AEEZ B2COFAEZ B2C EZY
020 % k5% Al

(4) fEEREAE BRI IR EE WD . 4N keep (TK L 150 3 B 45

X APPEL S P S 564G, Lg A C SR @R k. BEIRSE AR,
TR R RS 28, O FH P R AL @ R A B, — W PR A T H P UE S & it
S H RSB IR MR L RIREE 20 R .

(5) flBREARE . dnfd il % LR 4,

X2 APP F 25 M8 ny g e B2 7 45 8., B BURA N A9 fi R AR P . RIE X &
SCF LB R i A F B R AR, AN RN IR R NE T S A A
5 HRE AR

5.1.3  JFREERER IR AR I

FHA B BB ST APP ZInib R AR AR TR Sl il B R K L T IX S8 # 5 APP AR
S B ARAP P B B, S DR e AR R R R S o 5 K 48 A ] 4 7 A Y
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P AT T — 203 L B R AR R

Kaggle B3 T 2010 4F , J& — > HEAT $H & 48 F1 10 52 FE M R 27 & . Al FIafF 58 &%
AR B R AR Ge it B R AZ 0 TR AT e 2R L AR R IE LU AR
R, Kaggle I 25 0] L4 N 3 38 (competitions) | B4 4£ (datasets) | f& 7Y
(models) R (code) S AL, WA 5-1 R . ¢

kagg}e Competitions  Datasets Models Code Discussions Courses e Q s Signin

Start with more than
a blinking cursor

Inside Kaggle you'll find all the code & data you need to do your data science work. Use over
50,000 public datasets and 400,000 public potebooks to conquer any analysis in no time.

5-1 Kaggle B M

1. =8

Kaggle [ (58384 4 Fh 43 25, 4] W02 4 M =i L 38 4 B ZU 9 “ Featured” . AH X7 R AL
“Research”, 845, (HAE R I H AL AR — AR 1Y, 5t 28 2 35 45 7 1 I 2R 4 e S A A,
FEAN I3 4 5 R 25 S R SR TE . S b R Y U R R 2 AT, TR BR Ok U R 2 Ak
Download,Build,Submit = A~ 5§, WKl 5-2 iR,

(1) Download

FEA O PR 2 A BT AN Y 7 DU K A 075 50 EUE 4R VPO 48 A A B2 52 O XA A G
K. Kaggle 5% X — i B2 D) K 56 FEAS AU 1) b e BN 19 B 44 Ak LA B B ol e 24 4 i 1 A5 7
P AL AR 55

(2) Build

SEEE A M AR REAY IS g A LU R B Ak ) a2 AT U0 2 L 459 30 09 0 25 2R 1 A% [
Kaggle,

(3) Submit

Z: 3R A H.3E 8 LI RAT S L AL | 2 3838 $R 40 28 B 5 S ML TOUINRS 2 4 S BV 4, O
SR

Y T I 2 ) 0 38 A A 2 58 5 A Jo B i 3 o f0 i, BT AR AR =X mT LA 2 5 %
P A T 5 RS AT R K R

2. HiEE

Kaggle I BY%HE 5 MR 55 Wb 178 2 A L BUR 4R (L& T HLAIL S8  NLP R LAl
K AR L T B BEEHE T 2k N A OCIAR Cseripts) DA KM ST IS 3R S I 55 . A
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Kaggle F A% 42 , 38 3 A7 80 F 2%, s vT DL B © 76 AS M 5% 78 2R R AT S 42 40 . 0 M . Kaggle
R BE SE T BN E 5-3 s,

Competitions .

‘ Grow your data science skills by competing in our exciting
competitions. Find help in the documentation or learn about
Community Competitions.

Host a Competition

3
3l

~
Q,  search competitions = Filters
All Competitions = Featured % Getting Started | Research A Community ¥ -3 Playground B
Everything, past & Premier challenges Approachable ML Scientific and Created by fellow Fun practice >
present with prizes fundamentals scholarly challenges Kagglers problems
R Get Started See all
New to Kaggle?

These competitions are perfect for
newcomers.

@ -

Titanic - Machine Learning i House Prices - i P p Titanic i
from Disaster Regression Techniques Predict which passengers are transported.
Start herel Predict survival on the Titanic Predict sales prices and practice feature .., Getting Started

Getting Started Getting Started 2620 Teams

16419 Teams 4531 Teams

Knowledge Ongaing Knowledge Ongoing Knowledge Ongoing

K 5-2 Kaggle B M3 5%

Datasets

Q  search 9,066 datasets = Filters”

Computer Science X

@ 9,066 Datasets Homness ~ B H
[« T -
' l‘ Y 8
\ &
- IIE
®| - i
Data Science Salaries 2023 i Global Internet users i Popular Video Games 1980 - i powerlifting-database i
2 ashishrautd - Updated a month ago 2023 DanB - Updated 4 years ago
randomarnab - Updated 15 days ago Usabiiity 10.0 - 167 k& randomarnab - Updated a month ago Usabiity 5.9 -9 MB.
Usability 10.0 - 26 kB 1File [C5V) Usabifity 10.0 - 1 MB 2 Fies (CSV)
1File (CSV) 1 File (CSV)

NVIDIA, AMD, Intel, ASUS, MSI i ICPC World Finals Ranking i Laptop Price Prediction using i Countries GDP 1960 to 2021
share prices (GPU) Results 1999 - Present specifications YapWH1208 - Updated 7 days ago

Kl 5-3 Kaggle B P BIE 5 55 5%

KT Kaggle EMEIRETHM S, FEAWMEL. OBHETH; Q@ RMtm
API F#.
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(D HETH

Xof T 2 48] e A P ) £t BRERH DG HSCHIE SR FH At T P 3 S5 0 /I8 K T B A 57 19 25 ORI R IR 30
., BB M uE 4 T, https://www. kaggle. com/datasets/damirgadylyaev/more-than-4-
years-of-steps-and-sleep-data-mi-band, #f A UL , A DL F 2 B (1 53 5 5 SO A 49, an
Fl 5-4 PR . !

=
‘ DAMIR GADYLYAEV - UPDATED 3 MONTHS AGO - |7 New Notebook & Download (63 kB) @

Fitness tracker data (2016 - present)
[2450+days]

Steps, distance, calories, deep sleep, fat rate, bone mass, and so on

DataCard Code (5) Discussion (0)

About Dataset Usability ©
10.00
Since 27.04.2016, I've been wearing Mi Band by Xiaomi every day. License

CCO: Public Domain
This fitness tracker collects information about physical activity (steps, distance, calories, etc.) and sleep. Below you can find two datasets, one

for steps and the other for sleep. Expected update frequency

Current datasets are 27.04.2016 - 14.01.2023 (dd.mm.yyyy). In total 2454 days. | update the datasets approximately every 6 months. Quarterly
For steps, there is almost no empty data. However, data for around 15 days have been corrupted so | changed it into zeroes.

Regarding sleep, there are slightly fewer days than for the steps dataset because sometimes | did not sleep at night, pius Mi Band does not
record sleep during the daytime (it does since 6 gen). Also, "start" and “stop" timings are changing their format in the second half of 2022.

There are more data features that | may share by demand. The most interesting of them is heart rate, which is measured every S minutes.
However, this function was implemented since the 4th generation, therefore | have had it for fewer days. Also, | have some occasional body
characteristics that were measured by Mi Scale 2. My current Mi Band is 7th gen.

If you are wondering what to do with ‘lastSyncTime', be sure to check Notebooks.

5-4  Fitness tracker data W /4

UL 25 T AR R Bk X R RS B R T AR T,

FF IR F- BB PR AR X 458 20, 78 Kaggle SF 6 F1# R B EH 55— google data analytics
TH QI 5 T AEE Fitbit/NK TS50 BAR 506 3l L0 % 0 5, IR HIR 55 16 40
B 55 iR

(2) @it APT T #

AL AR B AT S B R Bon g A, RN W APT EE 0, T H — CRR 2 AR
Python T X} Kaggle |+ (%4 A 47 4L 31, T BRIA L3 4 Python Jf H AT LU pip i
7 Python JERY %3 .

B4, M pip installl kaggle iM% AL; 58 U5 i A 74 kaggle compitions list K
A N % kaggle JE

HK . Bd5“My account” , £ 2 )5, Bdi“Create New API Token” 5t 7] LL T 3% kaggle.
json U T s HEF MY kaggle. json XA EIH P H R T AR $2 78 Ensure kaggle. json is
in the location ~/. kaggle/kaggle. json to use the APIL. , T2k AY) kaggle. json SCHE i 3
FH T BRSO, kaggle SRR . AR 224 58 kaggle Z 5 & A & X A S0,
Tl — T R AT,

SR AT 24T T 5 AT TH i A BRI AT 280 4 .

kaggle datasets download -d dataname



230

BRI LB HIE

Description of data sources used

Heart
S. Dataset Year of Device Number of Number Activity Sleep rate E
No. Name Contributor Source URL tracking  used participants = of days data Data data 4
1 FitBit Mobius https://www .kaggle.com/arashnic/fitbit 2016 FitBit 33 31 Present Present Present F
Fitness Tracker
’ Tracker
[} Data
2 fitbit Akash https://www .kaggle.com/singhakash/fitbit- 2016 Fitbit 35 32 Present Absent Absent /
dataset Kumar dataset Charge HT
fitness
tracker
3 Oneyear Alket Cecaj https://www.kaggle.com/alketcecaj/one-year-of- 2015 Fitbit 1 366 Present Absent Absent |/
of Fitbit fitbit-chargehr-data Charge HT
ChargeHR fitness
data tracker
4 Fitness Arooj https://www.kaggle.com/aroojanwarkhan/fitness- 2017-  Samsung 1 96 Present Present Absent F
Trends Anwar data-trends 2018  Health
Dataset Khan Application
5 Fitbit Josh Smith  https://www.kaggle.com/joshsmith21/fitbit- 2106 Fitbit 1 51 Present Absent Present /
Dataset dataset
6 More Damir https://www kaggle.com/damirgadylyaev/more-  2016-  Xiaomi Mi 1 1570 Present Present Absent F
than 4 Gadyly than-4-years-of-steps-and-sleep-dat i-band 2020 Band
years of
steps and
sleep
data. Mi
band
7 MIFitBit  Parul Garg https://www.kaggle.com/parulgarg123/mi-fitbit- 2018-  Mi Fitbit 1 269 Present Present Present /
Dataset dataset 2019
8 Exported Bekbolat https://www .kaggle.com/bekbolsky/exported- 2017-  Xiaomi Mi 1 385 Present Present Present |/
data from Kuralbayev data-from-xiaomi-mi-band-fitness-tracker 2019 Band
Xiaomi Mi
Band
fitness
tracker

5-5 At i R HC

Z: BRI S T B A

FIH Kaggle b (5040 42 MR 55, 38 128 I sl 4% 122 19 5 20 3801 /N oK = 3000 5% 14 25 5501 i AR
SR PRAESCHE A 45 R Steps. esv, ZBUIR AL & T 2454 2% 2016 4F 4 H 27 H-—2023 4 1
A 14 H O ESEE .8 — 55U S5 H 1 (date) . 80 (steps) JJE B (distance) | Ji 25 IE
# (runDistance) Fl R #% B (calories) , B4 B 70 A 1 DL W& 5-6 Fir s . A5 1Y AT BEAL 5 2 4k
PEE @A, /5. 1. 4/Steps. csv”,

5.1.4

|__date | _steps | distance JrunDistance| calories ]

2016-04-27 4948 3242 46 281
2016-04-28 16573 12060 7 751
2023-01-13 4508 3169 2578 193
2023-01-14 2104 1408 1176 111

P 5-6 Kedi A b il B o A 4 Bl

BHE AT A AR 22 R B 2 AN TR 0 B 28 AR R RS A i R B Tk . R UL T AR
BRI . 7 B HOIRIE R B A B OF B B R RIS R 14

1. EFHE

BT SOPRAE BT o3 A B R — R e BN A i 9 1) 2 B0k 2 B e s B s 43 A 1Y
5 B8 5 — 5 FH R il 2R s B 1 28 Y N 3R R A3 A 1 L . L7 R AT DA FH O e i e B R e e
Bl 0 22 5 HOE T b /N BRSEY BdE 4R R IS T R R 0 B s 4



$5E  REREST ABIEST

L7 VL 32 N A E i s 4 T AR AL 3 st b B Ok R AT 3 6 A 4 T AL R
B > 3B 25 X 7 B0 DX E] G0 AR R A v g A8 2 i B 20 A R A LA S R AT SIS

AT AT RRAE

TR R B D R R Y O3 B s RIK AN R 1 9 L O 0 — R AN B L AR S
TR ARSI B A 22 A0 . 3 S {RE WA RE D I S N T R A B () B L ] B A 2 AT

A I EL W ARy K/, ARSI R TR
E Xt Steps. esv B 524 # A9 B RGN 5-7 TR,

import pandas as pd

import matplotlib. pyplot as plt

df = pd.read csv('Steps.csv', header = None)
data = df.ilocl:,

:2]

# B steps 51 B9 K4
OB e KE T

1
2
3
4.
5. df = pd.DataFrame(data)
6
7
8

. df[1] = pd.to numeric(df[1], errors = 'coerce')
9. # ZiflEITE
10. plt.hist(df[1], bins =10, edgecolor = 'black")

11, BCE R bR BRI AL bR bR 4

12. plt.title('Steps Distribution')

13. plt.xlabel('Steps')
14. plt.ylabel('Frequency')

15, # SEANHIB N LB

16. for rect in plt.gca().patches:

17. x = rect.get x() + rect.get width() / 2
18. y = rect.get height()
19. plt. text(x, y, £'{int(y)}"', ha= 'center', va= 'bottom")

20, £ EEH B EREG K

21. plt.xlim(df[1].min() — 10, df[1].max() + 10)

22. 2 BREE
23. plt. show()

2. HRE

FEAR I IR S P AR R e A R R I 2 —
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Kl 5-7  Er gt oo A a5 2R

B I ) SR R Y

IR D EOUL e — B iR ] A 45 0RO AR AR FE R e A R R BT iz
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i

Bemy
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AR AT T A P s 4 T A 3 St b s R R R Y o A R . i, — A
AR BFHE A 2 A RS B0 A R 3 A B PO o0 A LA KT 35— 3 APP 7 dh I ERAE R 42

i 73 A o

N E7 S AR A X . — T T 57 R AR P R 7R 28R B AR 2 A, U
, 7 VL9 3 1) S 1 5 TR BRI 1 0 A A AR T 3 ) R SR Bl 8 o A, el LR — S R A
HE R S — DR R . 53— T D SRR RO AR AR 1B A 1A 22 18]

A B HI7 R AR Z T8 B =S B, AR AN T B AR A A 45 2R an s 5-8 s .

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

3.
S SR AL, LT AT DU SA A R 2 (8O 15 B . 7E 408 I, T 9 B2 A TR] 9

FIV B EE KRR R B 2.

import pandas as pd
import matplotlib. pyplot as plt
df = pd.read csv('Steps.csv')
data = df.iloc[:20, :2]
df = pd.DataFrame(data)
S RN
plt. bar(df[ 'date'], df[ 'steps'], width= 0.8, edgecolor = 'black')
# 1 K A R Ak Bl b 25
plt. title('Steps Distribution')
plt. xlabel( 'Date')
plt. ylabel( 'Steps"')
£ AEAFERN EECE R
for i, v in enumerate(df[ 'steps']):
plt. text(i, v + 100, str(v), ha= 'center', va= 'botton',6 fontsize = 8)
# B E BT & R R DLl S
plt.xticks(rotation = 80)
£ JHRE EDE R SF DLIE R A &
plt. tight layout()
# BREE

plt. show()
Steps Distribution
18002
17500 4 16573
15000 4 14565
12424
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2 7964
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2569
2500 A 1958
0 ; . ; ;
N CO OV O~ A O T O 200 O~y on T+ 0 ©
S RIS T T T N I e e s A A U S
AN N N R R R R R R R O g O N R NN
N AR o L o I o T o M o WL T o)
oo oSy ooo oo
—_ —_—_ —~ 0 000 00000 NN~ -~~~
SO OD O N NN NN NN OO OO O OO
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[ 5-8  AEREIGE I oo A 45 2R
FRE

i ZR A R AT LA () 21 53 8k oo A Y
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EZRIEN.

AR PRI AN (] ) S 45 T8 18] 32 8 5 i (L 1% 22 e o T IR AL IR 8] 119 22 5 . JE AR 0T H 44 A
GNPV eiie eI INE S ALTIE i € TESL )| PSSV S AL R S EE R LSy
SR B, AT B SSTE ERE R ANE 5-9 B,

112424

114565

118002

116573

5000 7500 10000 12500 15000 17500

44. import pandas as pd
45. import matplotlib. pyplot as plt
46. df = pd.read csv('Steps.csv')
47. data = df.iloc[:20, :2]
48. df = pd.DataFrame(data)
49. £ LHKFRIE K
50. plt.barh(df['date'], df[ 'steps'], height = 0.8, edgecolor = 'black')
51, # BB EIY bR AL AR b AR 4
52. plt.title('Steps Distribution')
53. plt.xlabel('Steps')
54. plt.ylabel('Date')
55. & HEANFEARIN b ERE R
56. for i, v in enumerate(df[ 'steps']):
57. plt. text(v + 100, i, str(v), ha= 'left', va= 'center', fontsize=8)
58. & JEEEIEIE RF LLIE bl bR 4
59. plt.tight layout()
60. # B/REIE
61. plt. show()
Steps Distribution
2016/5/16 {15880
2016/5/15 {13164
2016/5/14 {14591
2016/5/13 14276
2016/5/12 1 110398
2016/5/11 /12569
2016/5/10 {14534
2016/5/9 {11958
2016/5/8 —————____14088
2 2016/5/7 1 19518
A 2016/5/6 1
2016/5/5 1
2016/5/4 1 6295
2016/5/3 4
2016/5/2 1 110004
2016/5/1 ————13869
2016/4/30 {14126
2016/4/29 1
2016/4/28 A
2016/4/27 114948
0 2500
Steps
& 5-9 By TAE MU K08
4. EE

Prek I, 2 2 Bt 245 Bl o 3 S R 1 4 A B9 TRTIE L L3 4 8 O X /s i 1 28 4k
RS Tk R 32 TR 2 7 B B i S R AR A B, ] LA 7S A R A IR (] 1] B A S
ORURIIID = 7 A § 11 B PR '€ 7=i00 k1 K o Bt e ST g = o

LM P8 SEAE R LAAR R B 5E RO 5 SRS T AR 88 T ok . Pk
Vel =5 2 o FH T E5F 1) 470 5040 1) TR A 3 A 4 A R B B L D IR S i S L S B
HERMEE . TR L E 5-10 Fis.
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62. import pandas as pd
63. import matplotlib. pyplot as plt
64. df = pd.read csv('Steps.csv')
65. data = df.iloc[:20, :2]
! 66. df = pd.DataFrame(data)
¢ 67. = LilirLkl
68. plt.plot(df['date'], df['steps'], marker = 'o', linestyle="'—-"', color= 'b'")
69. = U EIE bR U AL AR AR 4
70. plt.title('Steps Distribution')
71. plt.xlabel('Date')
72. plt.ylabel('Steps')
73, F HEA SBINEC R
74. for i, v in enumerate(df[ 'steps']):
75. plt. text(df[ 'date'][i], v + 100, str(v), ha= 'center', va= 'bottom', fontsize=7)
76. = BCE PR MR BoR Dl E S
77. plt.xticks(rotation=80)
78. = PEEEEDE ROF DL R by 4
79. plt.tight layout()
80. = WIREIE
81. plt. show()

Steps Distribution
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—__ T 000000000 W~~~ — —
SO DDA NN AN ANANANNNODODODODODOO
N NN NN NN NN

K 5-10 ek K ge it 8o A

5. HHE

P AT LA s — O T 40 v A IR DR/ 5 A& LRV L) L A Bl I 81 B A T
1 8,5 E1E L 9T HL 5 18] o g 20 2 R G I 1Y) . T T AR R AT S e s A A R B Y
[ER AR

O 11 3 S0 AR MR 1Y R R AR 3 b SO R TR R AT B HOR RN Y L ) R O
T SR T R R 2 w9 A 2 B S B L R T — AR R R AR SO R e D
R G8 B A i T SR 38 1 LG 4G 3 AT 33k 6 37 S5 S mT LA &1 AT 508 00 P AAL 3 et 2 i D
P15 FT LB O b, sz BB 5% X6 G2 1k i ) L A9 A A 4 D

FEL R AT — 5 2 AR 2 A 2 50 3 — 2 0 R0 HE 7, HE 22 0 DF 100 35 K LGB 43
BB R 12 SAEMNA S, RIALEZM . RS KRG IR EE 12 S E
(8 72320 T80 % 19 28 00 DU 42 336 Bk At g e . AR AR iR L DR IR A AL 5-11 .
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1% %")

82. import pandas as pd
83. import matplotlib. pyplot as plt
84. import calendar
85. df = pd.read csv('Steps.csv')
86. data = df.iloc[:, :2]
87. df = pd.DataFrame(data)
88. & {£MHMEL
89. df['month'] = pd.to datetime(df[ 'date']).dt.month
90. & HHMETFHBENELHE
91. df['month'] = df[ 'month'].apply(lambda x: calendar.month abbr[x])
92. & FHMGSHE, IFTEED A B EE A
93. monthly steps = df.groupby('month')[ 'steps']. sum()
94. & HIYFE
95. plt.pie(monthly steps, labels = monthly steps. index, autopct="'% .
9. = WEEIEIRE
97. plt.title('Steps Distribution by Month')
98. = WIiREE
99. plt. show()
Steps Distribution by Month
Feb Dec
Aug
Jul Apr
Jun Sep
May Nov
& 5-11 gt geit b oo Ai
6. B = E

AT R 8 RO AT A A b AR Y DL 9 23 A 1A TR T LB 2 A Kl . I
P 357 B0 A0 B 2, LA R A 2 B o B T P A A o A A7 A ) L R
E I T 3R N AZ 4 B A o T 22 A 1 R 08 B DI Wy i b A2 e 1 56 AR S AR S . B
BT LA AL 3 G B . DA Z [ 15 77 70 B G 3 s QMR AT 18 R BB 3 IR 4
M o

SELNE I AR LA 5 O MG IS 1077 78 5 HF (5L AT 23 B 2o 86 28 10 0 0F S A 20 A 1) 52

AR BRI TFHr e T LU s B4 s 220 i 288 0 ot £ 5 i [R) (8] fa R 1922 fE
Feo H T RRR RO 9 205 L S8 5 RO AY HA RO B R B0 A . AR A0 TR B B AN

5-12 fi7R .,

100.
101.
102.
103.
104.
105.
106.
107.

import pandas as pd

import matplotlib. pyplot as plt

df = pd.read csv('Steps.csv')

data = df.iloc[:20, :2]

df = pd.DataFrame(data)

= s

plt. scatter(df[ 'date'], df[ 'steps'])
= TCE Rl R A 2
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BRI LB HIE

108. plt.xlabel( 'Date')

109. plt. ylabel( 'Steps')

110. ¥ W E RS

111.plt. title( 'Steps by Date')

112, & Jig#e 2 B AR 48, DUE ST 47 o R B )
113. plt. xticks(rotation = 45)

114. £ WINECEIR2E

115. for i, row in df. iterrows():

116. plt.annotate(row[ 'steps'], (row['date'], row[ 'steps']) ,fontsize=6)
117. # BREE

118. plt. show()

Steps by Date
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‘6573
16000 1
‘dSGS
14000 1
12000 L
72}
§ 10000 @ooos —_— .
8000 1 il
60001 ol &
48
2000 & g o P e
‘lﬁd
2000 o &
0 D DN B 90 8 D S U B O
R O O R RO AN EINANN:
AOREERR \‘°\Q\‘°\Q\‘°\\6\Q\‘°\Q\b\®b\ e

AR SRS TN DA MAN Q AR R TR RN
quqqpquwwmwwgﬂ,%,m,%,%&q?»“@
ate

K 5-12 R K SE T B A

7. #HEHE

FEIE &L, Xk i ] o ] sl 2 I, i s i — 2850 1) B KA L /M A B,
Ko bR A3 E AT LA B B — 21 B 22 4 % 2 AU s AR G A B G 67 B R IR L

FE TV TET Hy — 1> 6 A 0 — X8 46 290 i 4 8o 6 1 pl 265 — 0 2 268 b (o R 5 — i o3 152 500 il
S =00 Sr BT AN, AR A R S 22 A0 Y BUIE T LA SRR 8 AR, PRI AR 20 X — 2
Y0 L ) KB E WA A

FEE P 322 10 FH 7E — 22 0 00 st SO0 000 5 40 1 L 3 3 s b, B A, 2 A ) B 2 ) 5 AR
S 1Y LA 3K BA R 8 B BLAARBEX L 77 il DG AR A 0 S A5 b A DL R[] 288 7 i ) % T R
(0 HE A AR T LA B A TR 18R 58 AR G 20 A BRI 58 AE: 55 . PRt R 18 B0 oz FH 9 Fel A 4 T
12 M B ER R AR R, AR AR s L A8 B A1 5-13 FoR

119. import pandas as pd

120. import matplotlib. pyplot as plt

121.df = pd.read csv('Steps.csv')

122, # R T 2 HIFEE K 5

123.colunns_to plot = ['steps', 'distance', 'runDistance', 'calories']
124. % ol FEIE Kl

125. plt. boxplot(df[columns to plot].values)

126. # LA BRIAR

127. plt. xticks(range(1l, len(columns to plot) + 1), columns to plot)
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128. # WE YIRS

129.plt. ylabel( 'Value')

130. # B E R

131.plt. title('Boxplot of Activity Metrics')

132. 2 R A Y
133. plt. show() \.

17500 1 “’
15000+

12500 ‘T‘

Boxplot of Activity Metrics

£10000
S
7500
5000+
o —
2500 =
01 [ =——]
steps distance runDistance calories

K 5-13  #5JE  ReoR s ohfat 5 5 o A 1% Ol

5.2 BIERRHBETALXEZIT

O AT AL R 1 K RO DL PR 3R IR 3R L R TR 23 M RO S T L e B R
F R AL S A . A AT A T B B AT AT A VR 2

(1) BEECUL A BRARE . AT AL ARE il G ) K08 B A o TR | PRI 3 A TR 15 40 2 45 B o L
pUNAIEZ s i 18 RN N Biill i LR o 7R i PO I KR R [ 1l € il LB SN < B 1 S WA T AP N
Js b Kt At

(2) RBUBGEAYAR B . nT AL T LA 7% JOH v 9 Beomt {7 50 R 34 . 3% Bl ™ & BL7E i
U K0 A0 v R R B 220 WS Y O R DL A o A Bl TR R B R SRR T

(3) 22BN Al AL T Hm 32 i 5 B X R L Fe i TP 4R R BN - AR 7 SRR L 4
AN TR FIHERY o X RS2 HLAE RE ST B IR B IR R B L I ELAE AT AT LR 4 % R R AT
ALY 23 HT

(4) AR 3 TR AT A AT LIRS 52 2% ) B30 0 20 M 45 51 DL g 3 9 O AR ik R &
b A o S T 1 AR HAR B A A A DG AT BA K B3 A% 3 A 5 R DL e A AT B

(5) PR AR %€ 97 . AT AL T RE 68 PR A 1R 3 A0 IR G Aol Bodls o A AR A Ak, T
FAT L PR ) At 2 Ao S AR 1 1 2 LA S PR b 3R BRI 5 5

(6) B MU IR LA . A SR AT A SR B A [ o U0 Kbl mT AR AL AT DUKE B AT R 5 3 —
KRl EE b, AR EAT BRI 3 A o XA Bl T 2 BEAS () 50008 T =22 1] B9 S IR A R 22 55

(7D SCRPDRSRMHIE - AT AL T 5 AT LAY Bl ke 55 5 B G- iy AR 1) AR AL 2 o DT AR i B
MR AR AT AT RURE A 2% 1A 0 mT RLAK o fof ke SR T AR AR SN AT ARG
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(8) 2 i 4l 45 A 8 oo 7 42 45 3 7 R s b (6 AT AR T AR i N AR B S
S g, PR RS RE A8 T AR St R AR B L 2 ARTE B T e AR LB
BN TR TR RE A8 K JOH B Ak S By T B S R o3 A R 3 S B P Gt B i
Y B DL A SR IR R PR TG e A R 20 BT AT A R e R R S R E T i
! AP AR — AN SR R A T X R 2 f B Rl 9 T AR K B BT R A 5-14 TR

| Ao | wb | gommues e | opeEr |

4

B A

‘ Jrs AR ‘h‘tﬁﬁzHTMLﬁmj‘@

K 5-14  RTRAL R BB R

5.2.1 n[#fb T H )%

H B A 175 2 A7 0 o] Ak T B e v bk £, F T 6 45 Al S i $c s mT il Ak . o &
% Matplotlib. B & Python Hf  F A K il BLAL i 2 — . 1T ) #2525 X0 2l i ]
5 Seaborn & 3 T Python 1Y JF , @ 37 7 Matplotlib Z b, % T 8 £ WA 4 i1 K 3%
Pyecharts J& Python 55 ECharts &5 & /=97, 3 2% T ECharts £ 8 K £ (W) IE AR EAE SR 5 8
b vE ALl — A TS AU B HTML 3,

1. Matplotlib

Matplotlib J&—~3E % 38 K Y Python M T, fff FHiZ T H 7T DO AR 2 808 3 i 3%
T T P Bk . Matplotlib 7 B4 146 P8 B A5 71 % 20 4 P8 AT L AR D
3D BUE , £ 2 BDE 3 ) 55 25 M S ah & A2 B A B3R, SR ] Matplotlib 2l 18 4% ,
% e AL B R B BEYE pyplot, ABLHHR U T —Fh 2B MATLAB 2 7 58, 2 )
T2 i p ok 2 22 ETE . Matplotlib 8 % I8 ATE 2 & import matplotlib. pyplot as plt,

i1 pyplot £ BT — Ml B2 . 1 S AE mUasi e A8l . SR 5 AR 4 S5 PR 7 2 — i 4 &k
ESIN O I = N B N I B i e 5 TN 2 7 N e N 2 Rl e A 71
(xlabel,ylabel PREL) | AL FR %20 B 2% (xticks . yticks PRED | E 61 (legend PRED) A5 @ (title PR
BOFEIE B e Bonsiirfr 2 B 45 R . T A Matplotlib T B 2x 6 B8 &, e # H
MR S, /5. 2. 1/Steps. csv” AURSANTT s . 23l 4F i BCBR E AN ] 5-15 s

1 import pandas as pd
2 import matplotlib. pyplot as plt
3 from sklearn. preprocessing import MinMaxScaler
4. import numpy as np
5. df = pd.read csv('Steps.csv')
6. # RMFELHHILE T
7 columns_to plot = ['steps', 'distance', 'runDistance', 'calories']
8 # A% MinMaxScaler X7 4 #47H — 1k
9. scaler = MinMaxScaler()
10, # H—fe¥dk
11. normalized values = scaler.fit transform(df[columns to plot])
12, # HEGNEHENYE
13. mean values = np.mean(normalized values, axis =0)
14, & WGBS I
15. theta = [i * 2 * np.pi / len(columns to plot) for i in range(len(columns_to plot))]
16. % & XLF by



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

10.
11.
12.

W o 3o U WN -

cmap = plt.get cmap('rainbow')

= ol B

ax = plt.subplot(111, polar = True)

bars = ax.bar(theta, mean values, width=0.4)
# BE A 06 AR 2

$85% BEREST ABIEMMT

for bar, column, angle in zip(bars, columns to plot, theta):

color = cmap(angle / (2 * np.pi))
bar. set_facecolor(color)
bar. set label(column)
£ WEMAERE
ax. set_xticks(theta)
ax. set xticklabels(columns to plot)
£ IR
ax. legend()
# R E AR

plt. title('Rose Plot of Normalized Activity Metrics')

= WREIE
plt. show()

Rose Plot of Normalized Activity Metrics
distance

runDistance——————1

%;H_<

calories

P 5-15  BrBL IR J 7R s o) B RO 2 A 15

M 5-15 T A H /K T2z B B S Kol 1 4 B2 /0, BB I AN BE JE 7 AR B 1 2%
Ao B 5. 2.2 7 v b BRG Y B2 7 T AR K040 64T 46 B B 3 I A0 1 3 R SOCR i Ak
JIT B A B 4 S . /5. 2. 1/all _data. json”  AAES 40 R Fr s A6 A6 5 #9 B B 181 I 18] 5-16
B .

= B
import json
import pandas as pd
import numpy as np
import matplotlib. pyplot as plt
import matplotlib as mpl
import json
mpl. rcParams[ "font. sans — serif"] = [ "SimHei" ]
mpl. rcParams[ "axes. unicode minus"] = False
def rosetype pie(country,confirmed, size,colors) :
num = len(size)
width = 2 % np.pi / num
rad = np.cumsum([width] * num)

- steps
== distance
runDistance
calories

0.15
010, "\

\
0.20

AE A 4 4

steps

PSR IE W 7R v SCHR %
FRIEH BR 75

BT B
AL T 1 9
BEASHE TR A
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AR KRR SR

14. plt. figure(figsize = (6,6),dpi = 500) = A i A

15. ax = plt. subplot(projection = 'polar"')

16. ax.set_ylim( — 1, np.ceil(max(size) + 1)) £ hEzZsH, -1 M [ER KRN, |
EEERLE

17. ax. set_theta zero location('N', —5.0) g KERARNES T WN,E,S,
= 5.0 Jyfi B E A, o7 A AT

18. ax. set_theta direction(1) = 1 NWEER, - 1 I &

19. ax. grid(False) = N YN ]

20. ax. spines[ 'polar']. set_visible(False) # N oR R AR AR B A Y IR

21. ax. set_yticks([]) # R 8R AR R A B

22. ax. set_thetagrids([]) £ N I Al AR R

23. ax.bar(rad, size, width= width, color = colors, alpha=1) £ A

24. ax.bar(rad, 1, width= width, color = 'white', alpha=0.15) = drE e e R
2R

25. ax. bar(rad, 3, width = width, color = 'white', alpha=0.1) = HRES I A A
G EE

26. ax. bar(rad, 5, width = width, color = 'white', alpha=0.05) = hEIN A A a1
e

27. ax.bar(rad, 7, width= width, color = 'white', alpha=0.03) I NS RER R A

28. £ X H text

29. for i in np.arange(num) :

30. if 1< 8:

31. ax. text(rad[i], ® AR

32. size[1]-0.2, ¥ KE

33. country[i] + '\n' + str(confirmed[i]) + '"/*', E= VN

34. rotation=rad[i] * 180 / np.pi -5, B WEMAE

35. rotation_mode = 'anchor',

36. # alpha=0.8, = EHE

37. fontstyle = 'normal’, # EEFRER, A ESH] 'normal' | 'italic' |

'‘oblique' ], italic &HA, oblique fHii 43}

38. fontweight = 'black’, £ RETFMM, iS4 [ '1ight', 'normal’,

'medium', 'semibold', 'bold', 'heavy', 'black']

39. color = 'white', * FE TR

40. size = size[1]/4.4, £ & EFIE AN

41. ha = "center", # 'left', 'right', 'center'

42. va="top", # 'top', 'bottom', 'center', 'baseline', 'center baseline'

43. )

44, elif 1 < 15:

45, ax. text(rad[i] + 0.02,

46. size[1] - 0.7,

47. country[i] + "\n' + str(confirmed[i]) + '4~',

48. fontstyle = 'normal’,

49. fontweight = 'black’,

50. color = 'white',

51. size=size[i] / 3.2,

52. ha = "center",

53. )

54. else:

55. ax. text(rad[i],

56. size[i1]+ 0.1,

57. str(confirmed[i]) + 'fil ' + country[i],

58. rotation=rad[i] * 180 / np.pi + 85,

59. rotation mode = 'anchor',

60. fontstyle = 'normal’,

61. fontweight = 'black’,

62. color = 'black',

63. size= 2,



64.
65.
66.
67.
68.

69.
70.
71.
2.
73.
74.
75.
76.
7.
78.
79.
80.
81.

82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.

96.

97.

98.

99.

ha="left",
va = "bottom",
)
plt. title(" 4 FEEEYF TANME G ITIEN", size=5)

# verticalalignment % B /KX F R , Al Z% : 'center', 'top', 'bottom',
'baseline
plt. show()
if __name _ == '__main__':
filename = 'D:\\all data.json' # JSON 3C{4f&1%
with open(filename, 'r', encoding= 'utf-8') as f:
data = json. load(f)
words = []
for province, province data in data. items():
for indicator, years data in province data. items():
if indicator == "[EJ7 DAENEE(4)":
max_value = max(years data.values())
max_year = [year for year, value in years data. items() if value == max value]
words. append( (province, max_value))
sorted words = sorted(words, key= lambda x: x[1], reverse = False) # H &%z (& *F

BT AT HE (THF)

$5E  REREST ABIEST

df = pd.DataFrame(sorted words, columns=['&#H"', "$HE'])

country = list(df['& 1 '])
confirmed = list(df['%#E'])

df = df. reset_index()
df = df. drop(0)
df[ 'name'] = df[ 'index']

country = list(data['f73('])
confirmed = list(data[ 'nowconfirm'])

B i (i (i (I (I (e

df = pd. read_csv('WHO — COVID — 19 — global — table — data. csv')

df[ 'nowconfirm'] = df[ 'Cases — newly reported in last 7 days per 100000 population']
df = df.sort values('nowconfirm', ascending = False).head(30)
world name = pd.read excel("H1ZE X} . x1sx", engine = 'openpyxl')
data = pd.merge(df, world name, left on="index", right on="3Z ", how="inner")

colors = [(0.68359375, 0.02734375, 0.3203125),(0.78125, 0.05078125, 0.2578125),

(0.875, 0.0390625, 0.1796875),

(0.81640625, 0. 06640625, 0.0625), (0.8515625, 0.1484375, 0.08203125),

(0.90625, 0.203125, 0.13671875),
(0.89453125, 0. 2890625, 0. 0703125), (O.
(0.9140625, 0.26953125, 0.05078125),

84375, 0. 2421875,

0. 03125),

(0.85546875, 0.31640625, 0.125), (0. 85546875, 0.3671875, 0.1171875),

(0.94921875, 0.48046875, 0.28125),

(0.9375, 0.51171875, 0. 1484375), (0. 93359375,

(0.93359375, 0.62890625, 0.14453125),

0. 59765625,

0. 0625),

(0.86328125, 0.5859375, 0.15234375), (0.86328125, 0.71875, 0.16015625),

(0.86328125, 0.8203125, 0.16015625),

(0.76171875, 0.8671875, 0.16015625), (0. 53125, 0.85546875, 0. 15625),

(0.4765625, 0.94140625, 0.0703125),

(0.21484375, 0.91015625, 0.0625), (0.15234375, 0.88671875, 0.08203125),

(0.11328125, 0.87890625, 0.19921875),
(0. 11328125, 0. 8125, 0. 1796875), (0. 18
(0.2109375, 0.78125, 0.38671875),

(0. 1484375, 0. 76953125, 0. 30859375), (0. 22265625,
& AL /NI rgb (51 3R

0.35546875), (0.2890625, 0.6875, 0.4765625) ]
size = [22, 19, 17, 12, 11, 10, 9, 8, 7.2, 7.0, 6.8, 6.6
5.8, 5.6, 5.4, 5.2, 5.0, 4.8, 4.6, 4.4, 4.2, 4.0,

#

rosetype pie(country, confirmed, size, colors)

75, 0. 76953125,

6.4,6.2, 6.0,
8, 3.6, 3.4, 3.2, 3.0]

3.
A L — MR ET

0.

0. 2109375),

73046875,

241
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LEETDENBRSGIHER

K 5-16  HEAL )G A BB AR R R

2. Seaborn

Seaborn [A] Matplotlib —#, /& Python #4704 AT MLAL /- HT 9 EZE 28 =7, 1B
JEAE Matplotlib B 3Eal B AT T 0 S APT B 256, DT 7534 B 45 5 76 K 2 500
L L AfE ] Seaborn R4 il HA W51 I3 1 1 3K L 10 8 ] Matplotlib A REZ: il i B AT 254
R, MIZIE Seaborn 1 28 Matplotlib BY#M 78, T A Z W) . Seaborn 7F Matplotlib H)
Sl b 0 S e it B R R I 2 A S AT R 25 2 AR TR BT S EL AE TR BN BEIA
— YR 4R B S8 BT R R 9 B AL 3 B4, Seaborn B9 ERIAS A B 4] A import seaborn
as sns, % FRFN/INAK TRz g4 Q1< /5. 2. 1/Steps. csv”#E AT /N 55 B 25 1] 4R
T F7s /N 57 P i e i 45 RN 18] 5-17 s .

import pandas as pd
import matplotlib. pyplot as plt
import seaborn as sns
from sklearn. preprocessing import MinMaxScaler
df = pd.read csv('Steps.csv')
= RIUH E L H N R 1 8
columns_to plot = ['steps', 'distance', 'runDistance', 'calories']
# I8 MinMaxScaler X4 #1714 —1k
9. scaler = MinMaxScaler()
10. normalized values = scaler.fit transform(df[columns to plot])
11, ¥ H—fb)5 i8R 5% 3% 0] DataFrane
12. normalized df = pd.DataFrame(normalized values, columns = columns to plot)
13, & Ll EE
14. sns.violinplot(data = normalized df,width=1)
15, & U bR R A bR A 4
16. plt.title('Normalized Violin Plot of Activity Metrics')

W 3o U WN
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17. plt.xlabel('Activity')

18. plt.ylabel('Normalized Value')
19. # BREE

20. plt. show()

Normalized Violin Plot of Activity Metrics

¢
1.0 ¢
9 0.8
s
= 0.6
8
T 04
£
z
0.2
0.0
steps distance  runDistance  calories
Activity

Bl 5-17  /NEEE I 7 32 Sl A B B o3 A 15 B

3. Pyecharts
Pyecharts J&— P T332 H A ®FE K Python F, BEH T ECharts(H JE T & ) —4>
o FC M) JavaScript R FE) T LM K, ECharts A] DL A il 45 Fh 28 B B 2%, B 3G Ir & I L
AR R IE] IR R T S8R sl A5 500 30T EOR 6 3 BRI AL SR . Pyecharts il i
¥ Python B4 ¥ & ECharts iT % 9 JSON A% Kok QI K £, R M T — 41 5y
APT A JH 7 BB 8% 5 0 Q1) i &% A 1K1 38 T BT R A T % JavaScript, Pyecharts 24 7 —#h
£ Python 1 4 52 B =04 v WAk &1 26 1 O 48 Jr =X 3 T 28080 0 B L 44 A L 8 A
ZMN R B R ORFI/ ATz s 4  BI™. /5. 2. 1/ Steps. csv”i#E 47 B R 2], 4015
W R AR T grid sRECH PRI T4 A BoR A G EIR 2 25 R e 5-18 Fiw .
1 import pandas as pd
2 from pyecharts. charts import Line, Bar
3 from pyecharts import options as opts
4 from pyecharts. globals import ThemeType
5. from pyecharts. charts import Grid
6 # EEHL CsY
7. df = pd.read csv('Steps.csv')
8. # JEMUEE, BT & 2016 4F
9. df['date'] = pd.to datetime(df[ 'date'])
10. df = df[df['date'].dt.year <= 2016]

11. x data = df[ 'date']

12. y data = dff[ 'steps']

13, # rLKE

14. line = (

15. Line(init opts = opts. InitOpts(theme = ThemeType. LIGHT) )

16. .add xaxis(x data.dt.strftime('$Y—- $m—- %$d').tolist()) # #WXILHW HEAH

17. .add vaxis ("Hr LB H ", v_data. tolist(), itemstyle opts = opts. ItemStyleOpts
(color = "blue"))

18. .set_series opts(label opts = opts.LabelOpts(is show = False))

19. .set_global opts(legend opts = opts. LegendOpts(pos_left ="10% ")) # WHEITLK

P il i
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20.
21.
22.
23.
24.

26.
27.

28.
29.
30.
31.
32.

33.
34.
35.
36.

)
# HRE
bar = (
Bar(init_opts = opts. InitOpts(theme = ThemeType. LIGHT) )
.add xaxis(x data.dt.strftime('$Y— $m— %$d').tolist()) = I E W NEAH
cadd_yaxis (" H: AR B A ", v _data. tolist (), itemstyle opts = opts. ItemStyleOpts
(color = "green"))
.set_series opts(label opts = opts.LabelOpts(is_show = False))
.set_global opts(legend opts = opts. LegendOpts(pos_left ="35%")) & KHEHIRK
P £

)
# M Grid H& & B AR
grid = (
Grid()
.add (bar, grid opts = opts. GridOpts (pos bottom = "65% ", pos left ="70%", pos
right ="65%"))
.add(line, grid_opts = opts. GridOpts(pos_left="15%"))
)

£ ORI R

grid. render notebook( )
-O- FEESH @ EREs

21,000 21,000
18,000
15,000
18,000 12,000
9,000

6,000

15,000 3,000

0
2016-04-27 2016-05-07 2016-05-17 2016-05-27

12,000

9,000

6,000

3,000

0 ¢ T T T T T T 1
2016-04-27 2016-05-02 2016-05-07 2016-05-12 2016-05-17 2016-05-22 2016-05-27

K 5-18 F|H Pyecharts SZFL4H 4 18 i 7~

5.2.2 HG. BREPYY A Bl BLIE K bR

AT HOR I H Pyecharts HE 42 528 B2 7 T AR 004 19 K B T M AL, 20 B 058 hetps: //
data. stats. gov. cn/easyquery. htm? ecn=E0103, {5 “ DA "> “EJ7 TAIH”, T ikHiT
20 AF L A4 T BT T AR HLAS B  AF A 44 R country_data (9 3CPEJe . 20 R Ak
S AR AE AL BRAT Y json SCHE R all_data. json, iR EGHE£E A9 A7 & A . /5. 2. 2/all_data.
json”  #% T K FI ] Pyecharts HE4LSE B AT WL AL K Be . PR 40 #2401 °F Fridk

1. EE Ak

T BT RHE 2o BOE AL BEAE R TSON SCHF A% 2, A 44 0 all_data. json, i F 5
S0 i P11 o8 P, AR A0 R TR 5 JSON SCUR5 44 7% il 4 el 5-19 Jifs .

1.
2.

import pandas as pd
import numpy as np



¥5E BRESTREUEST
3. import json
4. import os
5. £ fEEETA R G T
6. all data = {}
7. # BRSO AR
8. data folder = r"country data"
9. £ DI FTA I XS g xS0
10. for filename in os. listdir(data folder):
11. if filename. endswith('.x1s'):
12. £ BEH xLS g% S0
13. file path = os.path. join(data folder, filename)
14. df = pd.read excel(file path, header = None)
15. # print(df)
16. F KRB X AR B (5 2 47)
17. region_info = str(df.iloc[1, 0])
18. # print(region_info)
19. # P X 4 FR
20. region = region info.split(":")[1].strip()
21. £ RBFEZENBIAE NS 5 17T, 18R 4 FRAE S5 — 31, AR 72 5 £251))
22. data = {}
23. for row in range(4, 20): = HACFEHT 20 F7 848
24. indicator name = df.iloc[row, 0]
25. years data = df.iloc[row, 1:].fillna(0).tolist() # ¥ NaN{H& N 0
26. data[ indicator name] = dict(zip(df.iloc[3, 1:].tolist(), years data))
27. # HH SBUE o
28. all data[region] = data

29. £ 17N JSON SCfF

30. output _file path = "all data.json" # & N HAHTERIERY JSON LR #2

n

31. with open(output file path, "w",

encoding = "utf - 8") as f:

32. json. dump(all data, f, ensure ascii = False, indent =4)

33. £ BEH JSON i

34. filename = 'all data.qjson' # JSON {4 #%4%

35. with open(filename, 'r', encoding= 'utf—8') as f:
36. data = json. load(f)

37, # B

38. datal")7VE"] = data.pop(") VAL HIRIX")

39. data["PHK"] = data.pop("PEHEHIRX")

40. data["#i#i"] = data.pop("Hi#HAEE /K HIAX")
41, RAFRSCHE

42. with open(filename, 'w', encoding= 'utf-8') as f:
43. json. dump(data, f, ensure ascii = False)

Hebr: BT PAENMEL (D)
Ffr: 20224F, {H: 0
e 20214, {H: 6076

E4Y: 20044, {H: 2560
Y. 20034, {H: 7132

& 5-19  JSON 3445 #4715 151

2. HRE

B AR AN 5-20 Bz, 2 i 75 3k J2 S 38 4o X 4445 1 69 B A 46 B (ELSR 0, 32 1 fE

B KA T BRI A6 48 19 45 R I7 DA WU AS AR 9 GE T TG B0 FE A 1 v o 1 S B Jin 5

WL R BT f /S AR RS E AT R

245
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BRI LB HIE

AR R TR A5 PR AT R PR R 7 D e R R DX A i DX A A i
“UI R P B D) REAR T U 4 O 3 e 7 2 T DL HOIR IR 7 B9 label BAR . B AR
7R R I 7R 25 1 0 0l T DA SIS B R 4R JRE R R AN 5 R AR BRI TR 3 T DL i

BUbR A P AT U 4 . ARSI R TR

1. def bar():

2. # {32 JSON 3L

3. filename = 'all data.json’ # JSON 34§42

4. with open(filename, 'r', encoding = 'utf -8') as f:

5. data = json.loads(f.read())

6. # AREUIT A HIX

7. regions = list(data.keys())

8. £ 8 br Wi

9. indicator mapping = {

10. BT AR 'I@‘?Eimmiﬁz(ﬂ

11. BEBEAL R B (A

12. CRA BEBEEL '%é‘@ﬁ%?ﬁl(/\)

13. BB B R B R B A (A

14. R BEREC: TRER (D

15. DR YT AN 52 YT T AL (A4)

16. kX AR AR S5 P (ol ) B A XA R S5 HO () BN

17. I T A B I TR B AR (A

18. "SI AR ‘é’ﬁﬁﬂi[&%i&(/‘

19. DA R N AR (A

20. TIEER OB T2 OT) %&c

21. el A T AN '#lkﬁiijlétm*@%ﬂl(/l\)'

22. " T R e TR A R ()

23. " R B IR BE (T /il ) % ?ﬂﬁfﬁﬁinf&n(ﬁ/lﬁ B,

24. AL PR A BE (/3 B I g PR AE B (T /3t ) B0(AS)

25. VTR WS BT (Pt ) B T AR MBI (P ) B ()

26. }

27. ?’“Hﬁ’%/l\é45}%F?E$T{EZ$HE4J{ENJ o £ 1L X

28. max_sum = 0 £ WmRKMEGRs o

29. selected_region = "' £ Wb Ak b X =S AT R

30. for region in regions:

31 region sum = sum(sum(data[region][key].values()) for key in indicator mapping.
values())

32 if region_sum > max_sum:

33. max_sum = region_sum

34. selected region = region

35 # $3Jﬁlirhﬂﬁﬂﬂl:

36. % print("EHAIHLIX ", selected region)

37 years = [ "2003 4", "2004 4", "2005 4", "2006 &£", "2007 F£", "2008 F£",
"2009 4E","2010 4E", "2011 4",

38. "2012 4E", "2013 4E", "2014 4E", "2015 4E", "2016 4E", "2017 4E", "2018 4E",
"2019 4", "2020 4E", "2021 4E"]

39. years = years[ —6:] = HEE&EG 6 NMED

40. x_data = years

41. y data bar = []

42. y data line = []

43. for indicator, key in indicator mapping. items():

44. values bar = []

45. values line = []

46. for year in years:

47. try:

48. value = data[selected region][key][year]

49. except KeyError:
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50. value = 0
51. values_bar. append(value)
52. values_line. append(round(value / 100, 2)) # BEFRLL 100, F%E 2 i/
53. y_data_bar. append(values_bar)
54. y_data_line.append(values line)
55. 2 flE R 4
56. bar chart = ( ¢
57. Bar(init_opts = opts. InitOpts(theme = ThemeType. LIGHT) )
58. .add_xaxis(x data)
59. . set_global opts(
60. title opts = opts. TitleOpts(title = f" {selected region} i BE 7 T4 HL#) G511,
pos_top="1%"), # U HRE RS A& b X2 FR
61. legend opts = opts. LegendOpts (pos_top = "85 % ", pos_left = "center", orient =
"horizontal", item width =8, item_height =8, border width=0),
62. toolbox opts = opts. ToolboxOpts(
63. orient = "horizontal”,
64. pos_top="5%",
65. pos_left="40%",
66. # pos_right="10%"
67. item_size=15 # WEH T HHMERR N 14
68. ),
69. datazoom_opts = [opts. DataZoomOpts(type = "inside", range start =0, range end =
100) ],
70. )
71. .set_series opts(label opts = opts.LabelOpts(is_show = False))
72. )
73. OB AR Y B B 18
74. for i, indicator in enumerate(indicator_mapping.keys()):
75. bar chart.add_yaxis(indicator, y data bar[i], stack=f"stack {i+1}")
76. return bar chart
AL ENETBETWERT
Y OBODaMrads
100,000
80,000
60,000
40,000
20,000
™ -lul- s Sa ¥ s | —Als | s | —Als S ¥
20165 20176 20185 20194 20204 20214

@ EFRENSY @ ERS B FAERS 8 PEERS SHERS @ BRETRENN @ HRPERSPOHHN @ GARERS @ FRDERN @ FRERY
@ N2BENE @ SULHDENLEY @ EERHEERON @ SHERRSREALE @ SOREREFAHE B PERER(ROE

& 5-20  HOIR SR B oR BT TR DL A S8 00
3. GtE
QU DFE I 5-21 7R 23 07 i Je e TH 3 B g7 LA HLA RO 7 BN 18 b o 4F 1 42
] 2% i RS 4 BRI 4 IR 10 AR Dy JE BT 0 Sl — A XUZ BF B A2 DF 18] R B T R s 2 ) B
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BURE 6, F (0, 1T DS B R 4R R RN R AN SRR R AR . AR I R R

def calculate national total(data):
indicator name = '[EJ7 T AHLAE(A4)!
national total = {}
for region_data in data.values():
for year, value in region data[ indicator name]. items():
if year not in national_total:
national total[year] = 0
national total[year] += value
return {'£[H': {indicator name: national total}}

-
W oo 3o U s~ WN P

10. def create double layer pie(data):

11. indicator name = 'BEJ7 DANMIE (1)

12. region data = data['4[H'][indicator name]

13. years = list(region data.keys())

14. legend opts = opts. LegendOpts(pos bottom = "bottom", border width =0, item width =
8, item height =8,pos_top="85%")

15. pie = (

16. Pie()

17. .set_global opts(

18. title opts = opts. TitleOpts(

19. title = f"{indicator name} ) X JZHF & ",

20. pos_top = "top"

21. ),

22. legend opts = legend opts

23. )

24. .set_series opts(label opts = opts.LabelOpts(formatter = "{b}: {d} % "))

25. )

26. outer radius = "75%" £ EHPEERERD

27. inner_radius = "60%"

28. for i in range(0, len(years), 10):

29. start year = years[i]

30. end_year = years[i + 9] if 1 + 9 < len(years) else years[ — 1]

31. label = f"{start year} — {end year}"

32. values = list(region data.values())[i:1 + 10]

33. values. reverse( )

34. pie. add(

35. series_name = label,

36. data pair = [ (year, value) for year, value in zip(years[i:i + 10], values)],

37. radius = [ inner radius, outer radius]

38. )

39. inner radius = str(int(inner_ radius[:-1]) - 10) + " %"

40. outer radius = str(int(outer radius[:-1]) - 10) + " %"

41. return pie

42. def pie():
43. # I JSON i

44. filename = 'all data.json' £ JSON {4 %42
45. with open(filename, 'r', encoding= 'utf-8') as f:
46. data = json. loads(f.read())

47. £ T4 E R SR

48. datal = calculate national total(data)

49. # A RUZ D

50. chart = create double layer pie(datal)

51. return chart

4, #HE

O it AR 9 5 3 R S A e A% T 1 A A 0 R SRR S B A A T R R
A %A ETAT DUFI T B b v i 52 BB =03 4 /0N DX S BE L AR A B A R
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EFTRENEHE AN REHE
¢
p— 20214 ¢
2004
. 20202

@ 20225 @ 20215 2020 @ 20195 @ 20184 @ 20175 @ 2016 @ 2015F @ 20145 @ 2013 @M 20125
20114 @ 20104 @@ 20095 @ 20085 @ 20075 @ 20065 @ 20054 @ 20045 ([ 2003%F

B 5-21 F P 5 R 7 A2 [ 4 A BE 7 TLZE WL 43 5
o

1 def heat():

2 # S2HL JSON 1

3 filename = 'all data.json' # JSON 3C{4 %45

4. with open(filename, 'r', encoding= 'utf-8') as f:
5. data = json. load(f)

6 A b XRUEUE Y 51 %

7 region_list = []

8 value list = []

9. for region, region data in data. items():
10. region_ list.append(region)

11. value = sum([sum(years data.values()) for years data in region data.values()])

12. value list.append(value)

13. £ B Geo S I TR N H

14. heat = (

15. Geo()

16. .add_schema(maptype = "china")

17. .add(

18. " X HARE

19. [list(z) for z in zip(region list, value list)],

20. type = "heatmap",

21. label opts = opts. LabelOpts(formatter ="{b}: {c}"),

22. )

23. .set_series opts(label opts = opts.LabelOpts(is_show = True))

24. . set _global opts (visualmap opts = opts. VisualMapOpts ( ), title opts = opts.
TitleOpts(title =" [E#L X EHE"))

25. )

26. return heat

5. 1A

B A KT AN 18] 5-22 Fiv 7R 32 IR BT 0 BE 7 T A ILA B (A 7 BRAS 18 R 78 4% 45 T 114 T 48
Bl e RAE A R RO . AT iR

1. def word():
2. def create word cloud(data):
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3 words = []

4 for province, province data in data. items():

5. for indicator, years data in province data. items():

6. if indicator == "[EJF DAMME(A4)":

7 max_value = max(years_data.values())

' 8 # print(max_value)
¢ 9. max_year = [year for year, value in years_data. items() if value == max value]
10. # i £ - string # AL F4F
11. # words. append( (province, f"{max year[0]} :{max value}"))
12. words. append( (province, max_value))
13. # print(words)
14. wordcloud = (
15. WordCloud( )
16. .add("", words, word size range = [10, 501) # & & ial i 7~ K/, o 1 44 i im A
b R A o Y
17. .set_global opts(title opts = opts. TitleOpts(title = "4 14 BEJ7 T A ML 1 i =
K", pos top="top", pos left="left"))
18. )
19. return wordcloud
20. # 3L JSON S
21. filename = 'all data.qjson' # JSON 3 {f#&4%
22. with open(filename, 'r', encoding= 'utf-8') as f:
23. data = json. load(f)
24. chart = create word cloud(data)
25. return chart
HAWEFDENMBAZE
_ N
I

%l/’l/‘llx A > Pars
s ﬂﬂ‘vg;@té<@ )
Bl 5-22 i) [ n 4 T B Y T AR ALK B 4 A

6. KEEXSHIZE
WE RGN, BT,

1. def title(name,color): H bR
2 c = (Pie().
3. set_global opts(
4 title opts = opts. TitleOpts(title = name, pos_left = 'center', pos top = 'center',
5 title textstyle opts = opts. TextStyleOpts (color = color, font size =
25))))
6. return c
FIH] page. add J7 4% & A 7 B L AE — skl A5 b W (H A BRCE B g, A

mr.

1. from pyecharts. charts import Geo, WordCloud
2. from pyecharts. globals import ThemeType
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

LT

from pyecharts import options as opts
from pyecharts. faker import Faker
from pyecharts. render import make_ snapshot
from pyecharts. globals import ThemeType
from snapshot_selenium import snapshot as driver
from pyecharts. charts import Page
# Bl —A25 [ Page TUH
page = Page()
page. add(
title('BEY7 LA WL EHE P LAL KB ', color = 'red'),
heat(),
pie(),
bar()
word(
)
# JE YLl HIML P47 5
html content = page.render embed()
# W css #E=, S HAS DURN N AE
styled html content = £"""
<!DOCTYPE html >
< html >
< head >
< style>
/x WERLHERER */
body {{
border: 5px solid # ccc;
padding: O;
margin: 0;

)

1
/x BETUANAERERL x/
.content {{
padding: 300px;
1}
</style >
</head >
< body >
< div class = "content">
{html_content}
</div>
</body >
</html >
# ¥ HTML N LR AE B SCR
with open("test. html", "w", encoding = "utf-8") as f:
f.write(html content)

BEEST KBRS —251

PA R A% 3l R R div oo R B9 R OB B IR A R R B 45 A R T OO
E R o L (T AV (1

O 0 J o0 Uubd W N -

from bs4 import BeautifulSoup

# UL HTML SC A3 1 A

with open("test. html", "r+ ", encoding = 'utf — 8') as html:
html bf = BeautifulSoup(html, 'lxml')
# Wk
style tag = html bf.new tag('style')

style tag.string = ".chart — container { background — color: black; }

html bf.head. append(style tag)
2 REUFTA class N chart — container [y div JG 2

n
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10. divs = html bf.select('.chart — container')
11. # BUEE—A div IEER (B
12. divs[0][ 'style'] = "width:100 % ; height:10 % ; position:absolute; top:0; left: 0; border —

style:solid; border — color: # 444444 ;border — width:0px;"
13. £ B A div R (£ )

$ 14. divs[1]["style"] = "width:50% ; height:50 % ; position: absolute; top:10% ; left:0;
) border — style:solid; border — color: # 444444 ;border — width:Opx;"

15. £ B =4 div R (O )

16. divs[2]["style"] = "width:50 % ; height:40 % ; position:absolute; top:10% ; right:0;

border — style:solid; border — color: # 444444 ;border — width:Opx;"

17. £ B A div IRER (A T M)

18. divs[3]["style"] = "width:50% ; height:40 % ; position: absolute; bottom: 0; left:0;
border — style:solid; border — color: # 444444 ;border — width:0px;"

19. £ B A div RER (CH T )

20. divs[4]["style"] = "width:50 % ; height:50 % ; position:absolute; bottom:0; right:0;
border — style:solid; border — color: # 444444 ;border — width:Opx;"

21, BRI BIML 5 W S

22. with open("test. html", "w", encoding= 'utf - 8') as html:

23. html. write(str(html bf))

R 5 il 1 3o 7 v i T 380 9 OB Y S s b SEARAS AN T

1 import pandas as pd

2 import numpy as np

3 import json

4 import os

5. from pyecharts. charts import WordCloud, Bar, Line, Page,Pie, Geo
6 from pyecharts import options as opts

7 from pyecharts. commons. utils import JsCode

8 from pyecharts. globals import ThemeType

9. from pyecharts. render import make snapshot

4 58 B9 T AL R B R RCR AN 18] 5-23 Fros .

(@] (@ 324 | D/test_with_border.html A Y O = @ ¥ &

EfFREMETRAAR
BT B (N ATREHE
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20095
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- , B00F B0 B E @ 0TE @ 2006E @ 2005F @ 2006 @ 20N
AItENET RENESiT ﬁwsﬁzzezmumau
vLCRBbaArade
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5.3 INKRFIRESHESH

BT R 8 0 /N K T30 S R R E] P 51 7 1 i AT 40 A R A A AR \
B R B Cautoregressive integrated moving average model, ARIMA) A1 & W0 12 W 2% '
(long short-term memory, LSTM) X} /38086 47 0] 9046 | - B M A6 6 LA S B 7 A4 4, e
LLS LRI

5.3.1 %M. ARIMA BRI Hr ki

1. ARIMA %2 58

ARIMA & — AW [8] 7 91 43 B 5 . Bl 3z 0 T B[] ) 9 6 4 9 980 0 7 g 4,
ARIMA BRI AR 5 J5 77 51 J2 75 7 A LA K [l 03 o e 3 38 43 R [ L AL 466 78 2l F 24 5 72 (MAD |
F 53 FE (AR A [EE 87 353 # (ARMA) DL & ARIMA 5382 . ARIMA 5 R ) 3 A
JE PR (5-1) B

ARIMA((p .d .q) =AR(p) +1(d) + MA(g) (5-1)

KL ARG R A BIAKEEL, p Sy B A8 1(d) R 2270 BERL, d O i 1] 7 31 18
R BN BT A0 22 53 B MA ()RR 8l - IR AY L g SR8 3~ 2 B8

A ARIMA B89 365 F [m] )3, B 24 5 i (8] i (655 87 T8 2 1 I ) i) (A G
H AR £ p 25 24 i 1] A 5 FTE p AR SR EAT G

2257 AT IE BRI R 8 B ) AR E R ARIMA B2 38 5 75 B2 0E 47 25 43 54, Bl
Ji ek 5HRR P 4 Ry 22 3 B T BB AR ZE SR R W . 2203 BB d R X I [) 4 4
P AT 22 53 B9 L

¥l V2. ARIMA KRR T 7% 3l 7 X, B 25 i i 1) 9 (8 15 0 T80 o 1 I 1) s 9 a5 22
AKX, BV g s G105 H] 5 HTE g A AR 2EA K,

ARIMA FEES AT DL3d 3o X6F i 8] 7 ) £ 4 2547 70 A fbl & Al ot Hh A 3 45580 2 80, AT
HEATRICHE S50 A A

2. KWiIiE

ARIMA H 8 T (4 B AR 77 A0 45 LU R A0 3R

(1) MR A 18] 2 1) B9 1 B L B AH 5% 2R 21 Cautocorrelation function, ACF) E Fl i A
X PR #X (partial autocorrelation function, PACF) & DA A A MK 36 Caugmented dickey-fuller,
ADF) HoJy 22 a3 Je HZE 1 PEAZ AR R S X0 e 91 )~ R v kA7 R0

(2) XA ST PR AL A B8, A SR A S 7 ) 2 AR PR AR TE — 8 M3 K El
TR A DU X B AT 2 A AL B 0 SRR AR AE S 07 25 ) X O R AT BOR Ak B
TLE b B 1 B 1 A A DG bR B i AH OC BRE(E T i e T

(3) AR 4 Bof [1] J 4] A5 A8 1 R 310 B D o Sl 7 R B RS, AP AR Y 4 ) PACE J2 iR 1Y
I ACF JEHi 21, AT e P 91058 & AR B8 25 FF7 51 PACE 24219, 1 ACF J2 8
BB AT W R A1 A MA BERL; 2P F )7 S PACE F ACF S8 246 2 19, T 41 3 &
ARMA HLA (B R /& 48 I 1] )5 81 (1 ACF 8 PACF 5B )5 ¥k 0 M e ; 2 ACF 1
PACF JEATER R ¥ 0 fIHERD .



254 iR AT SORE M2

(L FTSEAGT RRE R EAZRITE X
@)#ﬂhﬂﬁAwﬁﬁﬁfﬂ% ﬁﬁ%mo

(6) I FH % 30 2 A% 58 10 A5 A8 1 47 3500 43 A

2 TR A ARIMA 8L H1 /K F 3025 S 508 1 1R 4n i
' ST LR

import pandas as pd

import datetime

import math

import numpy as np

import matplotlib. pylab as plt

from matplotlib. pylab import style

from scipy. special import logsumexp

import statsmodels. tsa. api as smtsa

from statsmodels. graphics. tsaplots import plot_acf, plot_pacf
from statsmodels. tsa. stattools import adfuller as ADF

11. from sklearn.metrics import mean squared error as mse, mean absolute error as mae

Ko s R BN AR A L 5 R AN1RT 5-24 R

[
O VW oW Jo U b WD -

1. steps_df = pd. read csv("Steps.csv", index col = 0,parse _dates=[0])
2. steps df
3. plt.plot(steps df[ 'runDistance'])
4. plt.title('Daily runDistance')
5. plt. show()
Daily runDistance
20000 1
15000 1
10000 A
5000 4
01

2016 2017 2018 2019 2020 2021 2022 2023
# 5-24 B REE A ST R

BOPE AL B B S e AR a0 R L A5 A 5-25 s,
£ RO e 2k 18 FE 22 R B KA

print(steps df.runDistance[ '20160427':'20230114"'])

B % 1 3 78 K mT WAk

X DUR By, AR B RO S A b X B A Y R A M U
steps df = steps df.resample('D'). interpolate('linear"')
print(steps_df.runDistance[ '20160427"': '20230114'])

60 75 9 ACE R0 ] 5251 457 1 80— R 5 T EL 5 00 10 e 9 1
PE. R ) — B P90 o R ) 20 0 B 2 1 B AT b . ACF 2 — i
iP5 51 50 7 7 B 123 9 A 170 . AC T B ok 35 B 1 90 0 5 3
R [ 6] 32 (AR G R OR TS , ELURSK L ACE SR B ] 1 310 5O 55 36 11 B R

mm.&wm»—\
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date

2016-04-27 46
2016-04-28 79
2016-04-29 29
2016-04-30 11
2016-05-01 0

2023-01-10 2495
2023-01-11 7066
2023-01-12 6506
2023-01-13 2578
2023-01-14 1176
Name: runDistance, Length: 2454, dtype: int64

date

2016-04-27 46
2016-04-28 79
2016-04-29 29
2016-04-30 11
2016-05-01 0

2023-01-10 2495
2023-01-11 7066
2023-01-12 6506
2023-01-13 2578
2023-01-14 1176
Freq: D, Name: runDistance, Length: 2454, dtype: int64

& 5-25 BB IE T4 R

[7#] B 1] ] R ) %) A 6 R B0 pRB ., TE 5 ACE IF, — > s ] 7 20) 5040 4 4 40 IS [ 1) s
V) B, 1T 53 AE A () B[] 228 3R T A AH M R AL

PACF J& —Fp i iR i} (8] 5 50 1) A OGO Ge b h T2 . & R A 1 7 45 5 19 A B[] 1 =2
V) 7 B L, — A B 0 3 270 A 2 o i I 19 B () 500 2 A9 52 5, Xt S TET ) ESF (D 5 0 5
e PACF 0] DUHS Bl i s — A 0 [0) 7 81 75 2 22 /0 AN i I A A AR AR 4 b X b 47 90 . PACF
W H T AT B ) e 5 AR 32 T RN R 1 [l DA AR R B

i it ACF \PACF K& A~ , 45 R 5-26 frs,

1 # M {} ACF .PACF &1%

2. def plotds(xt, nlag = 30, fig_size = (12, 10)):
3 if not isinstance(xt, pd.Series):

4 xt = pd. Series(xt)

5. plt. figure(figsize = fig size)

6 layout = (2, 2)

7 plt. rcParams. update({'font. size': 20})

8 ax_xt = plt. subplot2grid(layout, (0, 0), colspan = 2)
9. ax_acf = plt.subplot2grid(layout, (1, 0))

10. ax_pacf = plt.subplot2grid(layout, (1, 1))
11. xt.plot(ax = ax_xt)

12. ax_xt.set_title('Time Series')

13. plot acf(xt, lags = nlag, ax = ax_acf)

14. plot pacf(xt, lags = nlag, ax = ax pacf)

15. plt. tight layout()

16. return None

17.  # H H} ACF.PACF X%
18. plotds(steps_df[ 'runDistance'].dropna(), nlag = 50)

HEAT I 8] 7 3 23 A i, 06 250 R Wy TR 15 AR i 2 ADF 5 ik #E AT PR P A 5 L AR
T .

1. # PRtk
2. diff = 0

255
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Time Series
10000
0
)
¢
—10000
2017 2018 2019 2020 2021 2022 2023
date
Autocorrelation Partial Autocorrelation
1.0 1.0
0.5 0.5
0.0 L) Tu"f5".5’.'-&'.;";—".-;;&'5"‘-'1' t 0.0 llluumou*pppxwuw ol T ?‘_...T el
—0.5 —0.5
—1.04 . . 1.0 -
0 20 40 0 20 40

[ 5-26 ACF.PACF 1%

adf = ADF(steps_df[ 'runDistance'])
if adf[1] > 0.05:

print(u' I FIIERIA T, pEH: s % (adf[1]))
else:

print(u'[FG)FF LR VA, p R : % s' % (adf[1]))
S AR R SR T A R AR, p H R 0. 8338039027785843,
WS T 5B A b 22 180 A AT 0] A OGP L IR ek B OR % A R — AN IR A2 E A
b 25 B AT R X B R B K R A 22 2 S 3K B E SRR 2 S Si BE LT A . NG T4 AT 1Y A
JE 5, 2l B LT 90 & A ] 20 BT (B A 0 800, 0 B T MR PR RS 3. I R R O A1 A 3 AR
W .

1. from statsmodels. stats. diagnostic import acorr_ljungbox
2. 1b=acorr_ljungbox(steps_df[ 'runDistance'],lags=1)  # j& [8] f) & DataFrame A HE FH itk
ESUES
p = lb.values[0,1] #REE 0 4758 1 5 B
if p<0.05:
print (u'FUHA 91 Ak 1 B4 8, p (0 % ' % p)
else:

print (u'J5HH T 90 (1M JF 5], p {Hl: % s' % p)
SEEGSE R B, BRI P AR IS R 8. p {H A 3. 084362836456756e-193,
R RN A RS A KOs AT RS AL B L ARAS AR L SRR S B9 B N 5-27 TR,

3. AU, SRR LB

# X RURE R HAE T — B 25 43, A AL SRR AL B )T 5 9 O vk
£ 0] DL i) RS B0 X B AR A R CR

steps diff = steps df.diff(1)

steps_diff = steps_diff.dropna()

print(steps diff. head())

print(steps diff.dtypes)

plotds(steps_diff[ 'runDistance'].dropna(),nlag = 50)

N o bW

~N o0 U W

W 3o U WN R
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steps distance runDistance calories
date
2016-04-28 11625.0 8818.0 33.0 470.0
2016-04-29  1429.0 856.0 -50.0 -14.0
2016-04-30 -13876.0  -9935.0 -18.0 -530.0
2016-05-01 -257.0 -330.0 -11.0 37.0 ¢
2016-05-02  6135.0 4679.0 0.0 182.0 ¢
steps float64
distance float64
runDistance float64
calories float64
dtype: object

Kl 5-27 PR Bl BoR

Xt AR Jm B B s BEA T AR A g . AU AT

£ Rk 5
diff = 0
adf = ADF(steps_diff[ 'runDistance'])
if adf[1] > 0.05:
print(u'—Br 25 PR A TR, pEN: $s'% (adf[1]))
else:

print(u'— B2 F O LK B TR, p (0 : % s' % (adf[1]))
TR AR LI, —Br 2200 RS R PR p {50 0.0,
PR P A 56 ACRS AT

< o0 Uk WN

1. from statsmodels. stats. diagnostic import acorr_ljungbox

2. 1b=acorr ljungbox(steps diff['runDistance'],lags=1) # iR [\l f{J& DataFrame A fig F#x
BH%

3. p=1lb.values[0,1] #ZRHEE 0 1755 1 5% dE

4. 1if p<0.05:

5. print (u'—Br 24575 REAMAE I, pEHR: %s' %)

6. else:

7. print (u'—Br 22055 S FS), p (H N : s % p)

SCEREE IR I, — W 22 40 S M AE MRS RS L p fHON 7. 93144056649956e-95,
Mg ACF Ml PACF E Mt #d i 8 i~ L, S5 R A 5-28 i,

1.  # 4. Y% ACF M1 PACF 5 B 3t 7 5 1)

2. model = ARIMA(steps df['runDistance'], order = (2, 1, 2))
3. model fit = model.fit()

4. print(model fit.summary())

R AR IR . 45 R K 5-29 iR,

AL A

steps df[ 'ARIMA'] = model fit.predict(typ= 'levels')
f, axarr = plt.subplots(1l, sharex = True)

f.set size inches(12, 8)

1 1

steps df[ 'runDistance'].plot(color = 'b', linestyle = '—', ax = axarr)
steps_df[ 'ARIMA'].plot(color = 'r', linestyle = '—-"', ax = axarr)
axarr. set_title('ARIMA(2, 1, 2)')

plt. rcParams. update({'font. size': 20})

plt. xlabel( 'Index"')

plt. ylabel( 'runDistance"')

plt. show()

O 00 3 oo U~ W N =

= e
= o
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SARIMAX Results
Dep. Variable: runDistance No. Observations: 2454
Model: ARIMA(2, 1, 2) Log Likelihood -21128. 937
Date: Sun, 23 Jul 2023 AIC 42267. 873
Time: 15:15:00 BIC 42296. 899
Sample: 04-27-2016  HQIC 42278. 421
¢ - 01-14-2023
¢ Covariance Type: opg
coef std err z P>|z] [0. 025 0.975]
ar.L1 0. 4373 0. 106 4.138 0. 000 0.230 0. 644
ar.L2 0.0324 0. 031 1.039 0. 299 -0. 029 0.093
ma. L1 -1. 1464 0. 105 -10.877 0. 000 -1.353 -0. 940
ma. L2 0.1837 0.100 1.842 0. 066 -0. 012 0.379
sigma2 1.917e+06 1. 56e+04 122. 559 0. 000 1. 89e+06 1. 95e+06
Ljung-Box (L1) (@ : 0.00 Jarque-Bera (JB): 103919. 47
Prob(Q) : 0.97 Prob(JB): 0.00
Heteroskedasticity (H): 11.41  Skew: 3.54
Prob(H) (two-sided): 0.00 Kurtosis: 34.09

K 5-28 RIS SR Bon

ARIMA(2,1,2)

20000

15000

10000

runDistance

5000

2017 2018 2019 2020 2021 2022 2023
Index

Kl 5-29  BERLPLA 25 R T AL

IR SR - AT AR A T 45 5% AT AT L 0 45 2R AT A &) 5-30 PR

# P
output = model fit.predict('20180201','20180207', dynamic = True, typ = 'levels')
ol FH S 7 T A 4
# print(output)
# 6.l WAL T 45
steps_forcast = pd.concat([steps_df. runDistance[ '20180115"':'20180207"'], output], axis =1,
keys = [ 'original', 'predicted'])
7. plt. figure()
8. plt.plot(steps_forcast)
9. plt.title('Original vs predicted')
10. plt.savefig('./steps pred.png', format = 'png')
11. plt. show()

BERPEAL AL AT

1. B HERIPRAYL, S E 2 %) R 22 MAE 275 1% % MSE, 47 1R 2% RMSE
2. RIS £ SR BE AT VAL
3. short label = steps_df.runDistance[ '20200201': '20200202"]

o U WN
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Original vs predicted

3000

25001

2000 A ¢

1500 1

1000

500

5-30 L AT A 1k &G R

short prediction = output[:2]

short _mse score = mse(short label, short prediction)

short rmse score = math.sqgrt (mse(short label, short prediction))

short mae score = mae(short label, short prediction)

print('short MSE: % . 4f, short RMSE: % . 4f, short MAE: % . 4f' % (short mse score, short
rmse_score, short_mae score))

A S T I T A 45 B K. short MSE. 133442, 5341, short RMSE.: 365. 2979, short MAE:
353. 5008,

@ 3 o U

£ 5% K T 5 SR AT IR AL
all label = steps_df. runDistance[ '20200201"': '20200207"']
all_prediction = output
long mse score = mse(all label,all prediction)
long rmse_score = math.sgrt(mse(all label, all prediction))
long mae score = mae(all label, all prediction)
7. print('long MSE: % .4f,long RMSE: % .4f,long MAE: % .4f'$% (long mse score, long rmse
score, long mae score))

FHA T T4 45 5 4 . long. MSE.: 94948. 9715,long RMSE: 308. 1379,long_ MAE;
250.0324,
i 2667 308 5 0 235 SR AR 300 1000 25 R 1) %o L s, K S0 T 45 2R T AT
XTI S R AT B0 AR R O 45 SR &l 5-31 FR .
2 X 5 S BEAT T
from statsmodels. graphics. tsaplots import plot predict
from statsmodels. tsa.arima. model import ARIMA
dta = steps_df.runDistance[ '2020/12/15': '2020/12/30'] # %45 0] #11k 19 B 46 5 45 X [A]
fig, ax = plt. subplots()
ax = dta.loc['2020/12/15':].plot(ax = ax) # & B A Frjlde &

plot_predict(model. fit(), '2020/12/25",'2021/01/30",ax = ax) # AJ P4k T5 I i i) 762 o 5 2% 45,
plt. show()

5.3.2 &, LSTM B4 Br i

1. LSTM & &I [F 18
T B 2 X St o, Jn BB R A0 28 Y 2% (recurrent neural network, RNN), “ K #4&

oUW N

W 3o U WN
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BRI LB HIE

— runDistance
—— forecast
B 95% confidence interval

3000

2000 1

1000 1

—1000

—2000

21 28 04 11 18 25
[l 5-31  J& R BUH T 2

S T AL 3 3 A E Y, RO 7 A 1 S5 PR Y 2 4 1 T R 2 R 2 B Be T RS
Z AT LA BB R] 5 B AR AR O 29 55 . KA IC 12 (long short-term memory, LSTM)
P 28 S RNNF —Ffr A2 4, T DAAR A 4580 A 2 13 B RININ (8 0 28 48R O Bl 2R (R RS, fiT LSTM
Z i LAREAS itk RNN B AR A8 1) 3, 2 X LSTM 51 A T 1] (gate) ML ] T 45 il 4 fiE
A AR . LSTM &t — & 51 LSTM H.50 (LSTM unit) 4118 . F0 4 2045 8 fn 6 5-32
s

S Y U /;I\\ ________________________
N e e s
b

-

B © mtesk @ i O iz

& 5-32  LSTM %45 1)

LSTM X G| F RNN #y 77, EEMAE T EEREPMAT AW HEEAHSEN
“HEERER” XA A BEERAE T B SRR cell,

—A cell BHHBCE T =T A MAE R AT BRI ME T, —ME B #EA LSTM
BT 2 2 v, BT DUARL A R0 R IR A A . A S BEEIMENGEEA S8BT  AFEW
F RN E A R T s . Bk PE, S AT AR TR AN R TR

(D) SRS TR T RE S P 1 % 57 s 0 B IR 8 . o) A AT — AN BROOCIR 25 19 45 8 R 24 i
i AT 15 BRI A2 38 2] sigmoid PRELH F B A T 0~ 1, BRI 0 BORE BV 1% & 5%,
P2t 1 WA BNV %R B

(2) HATTR T HEH cell IR, B Fes AT — 2 Bk 245 19 5 2R Y Jir i A9 15 8 1% 3
| sigmoid PRELH . KEETHEEE] 0~1 KRR ELEHHWPL(EE ., 0 RINAEE .1 F/REE,
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FLUGE BN 1T — 2 B BOR 25 19 05 2R 1 B AR5 B %38 2 tanh pRE, G138 — AN 3 19 %
VEH M. B o B sigmoid MEIH i H 5 tanh oA S ) H A 3 L sigmoid pREL IR fi 1
{EFF P E tanh pR B fn Hh (A IR 25 B A HR AR R R

(3) %t TR A E T — A BasR 2 B (8L, BB S L& TR A fE B . B K
I — 1> B ECR 25 A0 Y 1y A %38 2] sigmoid PR, SR 5 #8115 B cell IREBAZ LS tanh '
PR, fJEHF tanh BB 5 sigmoid pRETAY i AR 2 LA A2 B IR 25 0 HE Y A
B PR BRECR S AR Y AT cell %, BT B9 cell MRS FHT 1Y B JB0CHR 8 A% 338 3 K — > it
[E] 2K

2, KL

LSTM #5578 T 1) 5 A T2 Jp G 45 g 2 P9 2% 255 78 %o A58 78 35 A7 0 2 LRI P 00 0 A 1 A 75
HEAT SR OF F0I 45 SR AT PEAS . A LSTM b #RAE iy i B2 an T

SRR AL AR

import numpy as np

import pandas as pd

import torch. nn as nn

import torch

import matplotlib. pyplot as plt

import statsmodels. api as sm
import statsmodels. tsa. api as tsa
import math

1
2
3
4
5
6. import matplotlib. ticker as mticker
7
8
9
10 import torch.utils. data as Data

2 P A R B AR AR
= 2417 51

1

2 def plot series(time, series, format="-",6 start = 0, end = None, label = None) :
3 £ MR 5 B [ it R kg 107 B8R 91 3R 2 o 51 1145

4. plt. plot(time[start:end], series[start:end], format, label = label)

5. RN X DS

6. plt.xlabel("Time")

7 plt. ylabel("Value")

8

. £ B R 6B AR N
9. if label:
10. plt. legend(fontsize = 14)

11. plt.rcParams. update({'font.size': 20})
12. # R P A%
13. plt. grid(True)

RS AU AT

1. data=pd.read csv('Steps.csv', index col = 0,na_values = '+9999,9") & B L, ¥ A 4
WRERL

data = data[ 'runDistance'] # £ B runDistance —7%|

data. index = pd. to_datetime(data. index) # ¥f data. index & & & Bt [A] #% =X

start time = pd. to datetime('2019 — 01 - 01 00:00:00")

end_time = pd. to_datetime('2019 — 06 — 30 23:00:00")

data = data[ start_time:end time]

data = data. dropna( ) £ 5| % NaN (1) 5 #&

# data = data. str.split(",", expand = True)[0]

# data = data.astype("int")/10 &} T™MP $( 4 )\ str #4Ky int, 31 3% B IE 7 B0 (E

P O W O 3o Uu.bd WN

= o
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R DT SRERH R
12. index = pd. date range(start = start_time, end = end time, freq="H")
13. data = data. reindex(index) & ¥ I [A] ¥4 (H 10 A7 X 48 AF ), T 45 18] B B [A) 35 ¥ O 1h, HAT
X E data B&EG|
14, £ FEATIEE (R 43 #b 42 0 B ) 3 A % 7 1 B8 )
15. data= data. interpolate()
16.  # ¥ BARAR N array 2881,
17. series = np.array(data)

ot FT AL ACRS AN AT AAL 25 SR AN 1A 5-33 FirR .

W o 3o U WD -

runDistance

= Hdls T A

fig, ax = plt. subplots(figsize = (20,6))

= B Bl L

ax.yaxis.set major formatter(mticker.FormatStrFormatter('%d C"'))
data. plot()

plt.xlabel( 'Date')

plt. ylabel( 'runDistance')

plt.grid(True)

plt. show()

Jan Feb Mar Apr May Jun
2019 Date

& 5-33  Hds T AL 25 R WoR

wE S ART

W 3o U WN

R EBSH
input_size=1
hidden size =128
output_size=1
epochs =100
lr=10.05

batch size =20
time step =12

3 3 I A A A AR AT

oUW N

7

sh

N W N

T 140 KB EHEAE M IR

train data=data[0:140 x 24]

£ T A I ) B A A i

test data=data[140 * 24:]

£ 88 H —1

train_data normalized = (train data — train data.min())/(train data.max() — train_
data.min())

test data normalized = (test data — train data.min())/(train data.max() — train data.min())

T FORAE AR
train x = []
train y = []
test x = []

test y = []



@ J o U

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

ERON BN P e

i=0

while(i + time step + output size < len(train data normalized)):
# 5 A Y5
train x.append(train data normalized[i:i+ time step])
= i th Y 731
train_y.append(train data normalized[i+ time step:i+ time_ step + output size])
i+=output_size

X 0 R A SR A

j=0

while(j + time_step + output size < len(test data normalized)):
test_x.append(test data normalized[j:j+ time_ step])
test_y. append(test_data normalized[j + time step:j+ time_step + output_size])
j+= output size

LSS A UNE

[

O VW O Jo0o U b~ WN

& W B 55 45 R tensor B
train x = torch. tensor(train_x,dtype = torch. float32)
train_y = torch. tensor(train_y, dtype = torch. float32)
test x = torch. tensor(test x,dtype = torch. float32)
test_y = torch. tensor(test_y, dtype = torch. float32)
= ¥ 5P A dataloader
train dataset = Data. TensorDataset(train_x, train_y)
train loader = Data.Dataloader(dataset = train dataset,
batch size =batch size,
shuffle = True, num_workers = 0)

HyE LSTM M 45 ARG R .

1
2
3
4.
5.
6
7
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

class MYLSTM(nn. Module) :
def init (self, input size, hidden size, output size,time step):
super (MYLSTM, self). _init ()
self. input_size = input_size
self. hidden_size = hidden_size
self. output_size = output_size
self. time step = time step
# @ LSTM JR Ml linear J2, LSTM JZ {2 BURFE, Linear 2 AR & J5 B9 T
self. rnn = nn. LSTM(
input_size = self. input_size,
hidden size = self. hidden_size,
num_layers=1,
batch first = True,
bidirectional = True
)
self. out = nn. Linear(self. hidden size * 2, self. output size)
def forward(self,x):
= A5 LSTM ISR, & % hon
r out, = self.rnn(x)
= % I LSTM LAY Z5 MY M8 B input_seq MYJEAR, 1E y Llinear 22 i A
r_out = r_out. reshape( — 1, self. hidden_size % 2)
out = self. out(r_out)
= ¥ out P& & i (batch, seq len, output size)
out = out. reshape( — 1, self. time step, self.output size)
# return flf A batch i) seq len i J5—IN
return out[:, — 1, :]

B S R AR

1.

Sl 2 M 2

$5E  REREST ABIEST
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2. net = MYLSTM(input_ size, hidden size, output size, time step)
3. WM S
4. for param in net.parameters():
5. nn. init. normal_(param,mean =0, std=0.01)
6. HBCEK KL
¢ 7. loss =nn.MSELoss()
¢ 8. =ixEILA
9. optimizer = torch. optim. SGD(net. parameters(),lr = 1r)
10. #4044t cpu Bl H, HtH GPU &, 75 M ffi ] CPU iz &
11. device = torch.device("cuda:0" if torch.cuda. is available() else "cpu")
12.  #% net E %] device(GPU &Y CPU)

13. net. to(device)

TIN5 AT AR YIRS R AN & 5-34 Bz .

1. #IFRINS
2. train loss=1[]
3. test loss = []
4. for epoch in range(epochs) :
5. train 1 = []
6. test 1=0
7. for x,y in train loader:
8. £ RNN % A N S input(seq len, batch, input_size), ¥ x # 4 b = 4E 548
9. x = torch.unsqueeze(x,dim=2)
10. 2% x fl y LA device H
11. x = x.to(device)
12. y = y.to(device)
13. #1145 2 0
14. y_predict = net(x)
15. FHEBMAE S E v 1 Lloss
16. 1 = loss(y_predict,y)
17. #9825 A p AL id 19 variable 4% BE
18. optimizer. zero grad()
19. £ R AR, T Y R
20. 1. backward()
21. AR AR A T T I 4 S 4
22. optimizer. step()
23. train 1.append(1l. item())
24. # B SO R 09 4 B DL A W 45
25. test x temp = torch.unsqueeze(test x,dim=2)
26. # MR LA device H
27. test_x_temp = test x_ temp. to(device)
28. test y temp = test y.to(device)
29. 145 200 R4 04 T 45 R
30. test predict = net(test x temp)
31. £ 3R loss
32. test 1 = loss(test predict, test y temp)
33. print('Epoch % d:train loss= % .5f,test loss= %.5f' % (epoch+ 1,np. array(train_
1).mean(), test 1.item()))
34 train loss. append(np. array(train 1).mean())
35. test loss.append(test 1.item())

Epoch 1:train loss= 0.01491,test loss= 0.04446
Epoch 2:train loss= 0.01426,test loss= 0.04423
Epoch 3:train loss= 0.01418,test loss= 0.04428

Epoch 98:train loss= 0.00030,test loss= 0.00112
Epoch 99:train loss= 0.00030,test loss= 0.00111
Epoch 100:train loss= 0.00030,test loss= 0.00111

Kl 5-34 BRI ZRL
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s
plt.
plt.
plt.
plt.
plt.
plt.

T 5 x5 He 25 2R AR AR, 0 45 5 R FR AT LE I i 18] 5-36 T, BEAR XS L I AN 5-37

Jr s

o U WN

@ 3

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

il loss ik

plot(range(epochs), train loss, label = 'train loss', linewidth = 2)

$85% BEREST ABIEMMT

plot(range(epochs), test_loss, label = 'test loss', linewidth=2)
xlabel( 'epoch')
ylabel('loss')
legend()
show
— train_loss
0.044 — test_loss
0.03 1
g
— 0.02
0.01+
0.00
0 20 40 60 80 100
epoch

| 5-35 loss HHZE o~

2 D 4t R I A B AR B T 4 R

test_x_temp = torch.unsqueeze(test_x,dim=2)
test_x_temp = test x_ temp. to(device)

predict = net(test x temp)

=1k

predict = predict.cpu().detach().numpy() * (train data.max() — train_data.min()) +

train data.min()

test y = np.array(test y) * (train data.max() — train data.min()) + train data.min()

predict result = []
test_y result = []
for item in predict:
predict result += list(item)
for item in test y:
test y result += list(item)
#4822 figure 19 55
fig size = plt.rcParams[ 'figure. figsize']
fig size[0] = 10
fig size[l] = 6
plt. rcParams[ 'figure. figsize'] = fig size

= 1m S5 B A0 T X

plt.plot(range(len(test_y result)),test_y result, label = 'True')
plt. plot(range(len(predict result)),predict result, label = 'Prediction')

plt. xlabel ("TIME")
plt. ylabel("Value")
plt. grid(True)

plt. legend()

plt. show()

5 RBE AT LB
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28. plt.plot(range(len(series)), series, label = 'True')
29. plt.plot(range(len(series) — len(predict result), len(series)),predict_result, label ="'
Prediction')
30. plt.xlabel("TIME")
31. plt.ylabel("Value")
b 32. plt.grid(True)
¢ 33. plt.legend()
34. plt. show()

T
—True
— Prediction
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S50 |
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[dl 5-36 TN 45 5 Jm R X L P

—‘True
— Prediction
4000
3000
E
<
> 2000
, {
0 1000 2000 3000 4000
TIME

P 5-37 UM 245 50 ek b
PSSR AUS T .

from sklearn. metrics import mean_squared_error as mse, mean_ absolute error as mae
mae nn = mae(test_y result, predict result)

mse_nn = mse(test_y_result, predict_result)

print(MAE: ', MAE nn)

5. print(MSE:',MSE nn)

A 45 5 MAE. 64.240135; MSE. 13164. 344,
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