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Pandas{@?
. PandasEEEERIEIEINE SIS 5

=Y https://pandas.pydata.org/

o HESAY: Series (—4) SDataFrame (%)

- HAMESS: TENSHI. B, Thik. HEF. ReES50H. aF5EE
o ZIIES pip install pandas

- EAAT,: import pandas as pd

55 VAN
15X CSV / Excel et DataFrame o Bk [ &
s 8Es
.CSV -
L1 0 EF 682

—_ 1 1 ZFFE 674

—1 2 wmmx | e

S 2% HE e

FhRAS IR 17 X 5, AL AHE
EERDOUBE 3



« RISEA

EEAVREE Y

o YARIAFZERY (.txt/.csv/.json)
« ZIHEINE (.x1sx)

FHIDREYE students.csv/.json/.x1sx (3.275)

ofE B2 1999-05-12,2018010101, it Bk, 2018, ST AEFRT, 3.6, 142
2584 ,17,2000-08-23, 2019020203, K% F 0%, 2019, i I&EN N, 3.8, 126
FHE,52,2001-02-14,2020030305 , JNENEZFE, 2020, Rl Mg, 3.2,108

[%FE&E, 17,2001-09-15,2020181835, é&??[ﬂ%, 2020, %}\I\I%:%IZEIFE, 3.2,100
RoiE, 5 ,1999-03-27,2018191937, YIRS P, 2018, HiRE=/IIM7,3.6,144

\\\\\\

M S EdE, HEEEiaILUE



EEAVREE Y

- fEEAread_xxxENET, FRIESRIZIRENIEESIESEL

# 4.3: Pandas SRR AL B SCAF YR EL. T R A Ainport pandas as pdfJT A

SO ZEE4 B

TXT / CSV read_csv df=pd.read_csv("students.csv",sep=",")

JSON read_json df=pd.read_json("students.json") ,orient='records')
Excel read_excel df=pd.read_excel("students.xlsx",sheet_name='Sheetl')

* read_csvENAN ARG E—IT %L (BFIR)
« NSRBI, FIEESE headerANone

df = pd.read_csv("students.csv'", header=None)

oKkfE, 55,1999-05-12,2018010101, i1& df

MFRz, 2018, THERRM, 3.6,142 o 1 ) 3 s 5
2588 47,2000-08-23,2019020203, 2%

FPE, 2019, I TEFUN, 3.8,126 0 3KF B 1999-05-12 2018010101  ItEHFR 2018

1 Z$ & 2000-08-23 2019020203 ZFFBT 2019

6 7 8
IAEBREEREM 3.6 142

AIEmM™T 3.8 126 5




EEAVREE Y

« A BT S nane sFEIEES

N

4

df = pd.read_csv("students.csv", header=None,

names="#2, 45, BEBE, F 5, FRESMR, NFEMD, #R,GPA, 2% 9" .split(', "))
df.head()
HE Rl H4EBH 22 HE¥R AZEEH £8 GPA E%¥%H
] 8  1999-05-12 2018010101 ITEH% k% 2018 IAEMERM 3.6 142

ZE¢ X 2000-08-23 2019020203  LRF¥R 2019 #IEMM®T 3.8 126

FBH B 2001-02-14 2020030305 #MEEHFR 2020 [HREI M™m 3.2 108

XFE ™ 1999-11-05 2018040407 =l 2018 BILBRIX™ 3.7 156
-

FRi& 2000-07-19 2019050509 E¥ 2019 M)IIEp#EH 3.9 132




RiEeliERE

* Series (FF%!)

+H-
=

e DataFrame (24

ARSI —4EENA

=) AT L S

3] 4 B ¥S  FiBRZER |(AZEH #8 GPA
0 3kfF 5 1999-05-12 2018010101 itEHZFER 2018 |/ IHEmMR™ 3.6 14
1 ZE & 2000-08-23 2019020203 KR 2019 [#IEMM™T 3.8 126
2 ¥ 5 2001-02-14 2020030305 #MEIEHPR 2020 |[ZR&M™ 3.2 108
3 MWFE X 1999-11-05 2018040407 b=l 2018 [#AEEEX™T 3.7 156
4 BRE B 2000-07-19 2019050509 B0 2019 |PO)II&R#ERT 3.9 13y
DataFrame ~—




Series: TEIRERY—LEEILH

- ARL: Z3| (index) + {& (values)
BlE— 1 Seriesiy5

X . 0o 671
. HIZEHIE4K, pd.Series([671, 685, 676]) } 1 685
s , 2 676
« BEYIIRK pd.Series(np.array([671, 685, 676])) dtype: int64
« FHIRMN (LIFERIkey /ITRE)
pd.Series({'INEIESXFH" 1671, 'EFIFE " 685, 'BFF":676})
- @ iIndex2HEIEEIRS HEESXEEK 671
} SR 685
ZWTFER 676
pd.Series([671, 685, 676], dtype: int64

index={'SMNEREESCEK", 'SRISE, EFER D)




SeriesHARJELE

- Bt - HUEES|

« s.values #HE[OEHFE * s.iloc[@] #LF(UEZS]
e s.index #R[E|Z=5|515E * s.loc['&FF"] #EIREES

« s.loc[['&FF", EMFRE"]] #ZInEZF=5

1 s = pd.Series({'SMNENESXH¥K"':671, 'ERIFH":685, ' ZFH':676})
2 print(s.index)

3 print(s.values)

4 print('-'%20)

5 print(s.loc['&5%%'])

6 print('-'%20)

7 print(s.loc[['ERZFE", 'ZFFE"]1])

Index(['FMNENESXHEE", 'SRFE", '&5FF'], dtype='object')
[671 685 676]

676
ERFE 685
2% 676

dtype: int64



SeriesZEQLE

J

d = s2.describe()

s

2 print(d['count'], d['mean'], d['min'], d['max']) #
J
3 t = pd.Series(['t1l', 't1', 'ti1', 't2', 't3', 't3’])\
d = t.describe()
5 print(d)
\ J

ZUEE(E . SeriesXEHHHIdescribefTi%

HUETINTZR
) 15.0 672.2 642.0 686.0
5 s count 6
FEEyg ot S
) top 1
freq 3

dtype: object

10




SeriesZiEAMNE

f/RER5 | REETmIZ

S2

[
4
fl
4
L
_

N

SEBESNFE 671
SRPE 685

Erss v ERIZE 685
ZZENTF 7!
}-L N V2 N ——
S e S | e s A S 53 & 2 ZFEE 676
THEEE 672 =2 686
HEMBRM AMERRSRHSENERCAE) 672 >
HERSRRY (RASHSRILRE v d RIFR 678
E=y ot any 0] FERFAREENEZME) 672 3
= s2.describe() "
s o . ATHHE (RRMD 679
1 ]
ATSEEE (BAH) 679 s2 [ s2>d [ mean ] ] HEN% 674
LAl B iHEAZE (BRZRY) 680
HEM% (ERITBH) 680
Mk (BAW) 672
MBS 671
LY (PHRHENE) 653
ANEREE (BARHENY) 642
11



DataFrame: TIFEHI—4EE04H

» DataFramez¥{l—iKExcelZRt&, MAIE{EZ N SeriesikblZBRL
o [EEIEXTSEATY, FiEIdindexflcolumnsiEERISEIITES IFO5A

1 dates = pd.date_range("20200901", periods=3)
2| data = [[12, 20, "®W"], [9, 18, "/NW"1, [12, 23, "% ="]]
3 df = pd.DataFrame(data, index=dates, columns=["low-temp", "high-temp",

{€columns
RG]

"weather"])

{EFindex
Seas— } _—
j:EI E{ng | low-temp high-temp weather
2020-09-01 12 20 i
2020-09-02 9 18 IR

2020-09-03 12 23 Eiy
12




DataFrameZRhiE{E

- BEESIRE

2020-09-01 12
2020-09-02 9
2020-09-03 12
Freq: D, Name: low-temp, dtype: int64

3.3 BIREE3S|: dff“low-temp’]
EERFRES 5l&
B TSR MBS dfilocl:, 0] df.columns
df.shape  ~. /
. 1
low-temp high-temp weather
s | 2020-09-01 | 12 20 i TR low-temp _ high-teme
e : | df.iloc[1:3, 0:2] 2020.08.02 ° 18
I = >
R R ° 18 dfiloc[ [1,2], [0,1]] 20200903 12 23
' 2020-09-03 E 12 23 25
g / TN ,,
ot indox — IBIFEERE|: dfloc[2020-09-017]
BAIEES|: di.iloc[0]
low-temp 12
high-temp 20
weather B

Name: 2020-09-01 00:00:00, dtype: object

13




DataFrameZRhiE{E

* IS HPRES

[10, 22, "/NF"]
[10, 24, np.nan] # np.nani 76k k{8

[

-

df .1loc["2020-09-04"]
3 df.loc["2020-09-05"]

N}

low-temp high-temp weather

o # EERMIEE 2020-09-01 12.0 20.0 i
s| for i in range(8): 2020-09-02 9.0 18.0 N
6 df .loc[len(df)] = [11, 25, "[H"]

% Fpn—3l 2020-09-03 12.0 23.0 EZa
s df['3EZ='] = df ['high-temp'] - df['low-temp'] 2020-09-04 10.0 220 INE

o # EHM BT A LB IEF (X 2020-09-05% B| H4T)

10 df.dropna(inplace=True)

n# R R T Ao By 7

1 df.drop(columns=['jf# '], inplace=True)

14 df .drop_duplicates(inplace=True)

s # M MR E — AT
16 df.drop(df.index[-1], inplace=True)

14



REES-4-2-1

* /\BAIX

— R T AIRIMEE, 4

H—TEFIKE, B—8IX
BT TH 2R (B 1L 7T)
ZH5% 35
=21\ 172 15
BIERTE KR 120
BRDAIEIC 45

\7&1m:u\§[|_|:

79 |\7Ql (A7) \'f’b?

s

V=53

J

JPandas/9/)\BH

208k,
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ST

- ##% (pd.concat) : HBHIE
- axis: OFRFMNAHHE, 1R EAPHE

« Ignore_index: FalseXRREBITIFE,
True RS RGNS, BAIA/False

87 (pd.merge) : HFRFER
. BFEERINRNFER (82)

FEEPHEEVAPSKERANCR (7)) — XA,
HEiflF (df1F0df3) RNHBIZIRE.

1 K=

EX
88

95

EX
85

92

90

75

pd.concat([df1, df2], axis=0,

PAEIHFHR

ignore_index=True)

pd.concat([df1, df3['#Z),

TEEFE

axis=1)

\ 4

pd.merge(df1, df3, on="84%3")

\4

BT

BRa

FicR

df4
3

0 K=

dfs
]

EX
85
92
88

95

BX

0 kK=
1 ZFMNO

dfé
2]

85

92

X

0 K=
1 ZFM

85

92

16




ST

2020

BUEH

MBEE

SER

TIEEER

BEIRREGE

PR

SFPR

BB

ANBERER

HENFHRY (FRPHE)
HEPH

GRS
DRBERRK
SENEEXFE

B (PAAMENY)
ERZFER (PHAENY)
RMY (PHAEHE)
BRSRHAKRY (PHEEHE)
Q2@ (hinmgt)

it (AL

EAY

BES
675.0

6810
677.0
686.0
687.0
683.0
677.0
674.0
680.0
683.0

671.0
6740
647.0
6400
652.0
660.0

614.75
623.2
627.0

FEARKFAERED L

674.0
682.0
673.0
672.0
676.0
674.0
675.0

671.0

671.0
673.0
675.0
670.0
669.0
645.0
639.0
640.0
645.0

58125
6026

571.0

iz

2021

TWER

MBEEE

EE

THEER

ERFRE

BRFK

Eeic S

BRI

BRI (BRFRL)
ANBRER
AXFZHBIE
HENFHRY (ERERE)
ek

Filolis ey
EE(RSMAIENE)
ERZFER(RIRENSE)
P (PISIENE)
ANBERER(PIBIENY)
BYSMBHE(RIBIENY)
DRBENER
SMEES L
FRERPHEHE

28 (AR
T (ARARLR)
EARZ

BHD
671.0
678.0
675.0
6720
678.0
676.0
679.0
676.0
668.0
677.0
670.0
670.0
674.0
633.0
638.0
650.0
632.0
649.0
667.0
665.0
666.0
615.75
606.4
603.0

BAESH
670.0
674.0
668.0
666.0
6720
667.0
667.0
667.0
666.0
670.0
666.0
666.0
667.0
629.0
631.0
632.0
630.0
639.0
667.0
657.0
666.0
594.5
600.8
583.0

pybook-data/ruc

2022

BWER
BMFRE
EY
FERETE
IREEs
BRER
MER
EIRRBGA
HRERK
ANERER
ARSI
HENFLBM(ERENN)
BRI
BB HH RPN
DRBENERE
PERAFRHE
SMEEEXFE
ERP(PIEIENYE)
BESHRBF(PHEENT)
ERP(PHRIENY, ENFHIDEETR)
EREFER(PIBIENS)
ANERER(PHEENT)
HIE(PHEIENT)

28 (hARALLR)
ERY

R (AR

_data

686.0
682.0
682.0
682.0
6810
680.0
677.0
6740
6720
678.0
6720
686.0
675.0
6810
676.0
6720
665.0
652.0
646.0
643.0
643.0
642.0
653.8
628.0
6288

BIEH
679.0
678.0
674.0
673.0
674.0
676.0
670.0
670.0
670.0
671.0
670.0
675.0
674.0
681.0
676.0
669.0

645.0
646.0
643.0
6410
642.0

5780
609.4

2023

EUEH
BREEEE
FEHFREE
SMEIEE R
BWMEX
[-5EY
g
MEEE

B (MEESEEREFAE
TR

IHEEX (HHSREEEREF A
IR (FERSIETLANAE
pec it

WA, BAESES (PPEZIM)
SRS

FEEER (EFHDR R EREREY)
HRRIFHRN (ERPRR

s
HBEX HRSTRHRHERELNE)
HEFE SEEREFNNE)

ANEREE (SERBY)
ERH
ity

ATHHE (AW

EEZES

S (BRREY)

B (M)

BEX (EWESEPREFOAE)
RGN (ML)

A (AN

{6l (FABMENY, EFEIEERR)
HREFER (PSS
BEE (P
ANBRER (P
BESHAEE (PHEHENY)

8B5S

NZIRFREHTEIEILS, LAENRGEEITE

B

7

MUTE

Bl &R
BF
BRI
BTPE
TR
B EIEFE
EFREGE
HEFEE
T

8 9"@1!:“: ok

2020

682.0

676.0

674.0

674.0

675.0

672.0

673.0

673.0

669.0

2021

674.0

672.0

667.0

670.0

667.0

666.0

666.0

668.0

657.0

2022

678.0

679.0

674.0

676.0

674.0

670.0

670.0

673.0

669.0

17

2023

678

675

673

672

671

671

670

669

663




ST

SZIKRBHTHIE LR, LM{ENRSESIRS WS

&R 2020 2021 2022 2023

1 # Step 1. EEXEFFHIRNSHZE 0 TMBEE 6740 6700 6760 672
2 years = [2020, 2021, 2022, 2023] 1 W 6820 6740 6780 678
3 dfs = {} 2 TRIEEL 6730 6680 6730 669
4 for year in years: 3 EFFBE 6720 6660 6700 671
5 csv_file = f'pybook-data/ruc_data/dtz=mi/{year}.csv' a SEFE 6760 6720 6790 675
6 dfs[year] = pd.read_csv(csv_file) 5 ZF% 6740 6670 6740 673
7 6 HR%¥E 673.0 666.0 670.0 670
8 # Step 2. fs‘??.'[[’é#ﬁ?fffﬁ\ 7 FEEEE% 6750 6670 6740 671
9 columns = ['?ﬂk%ﬁﬁ', =IED "] 8 SMENESN¥% 669.0 6570 669.0 663
10 merged_bj = dfslyears[0]] [columns].rename(columns={'a‘§'§ff&§::": years|[0]})
11 for year in years[1:]: \ FWEH 2020 2021 20222023
12 sub_table = dfs[year] [columns].rename(columns={'&{E%o"': year}) 0 %% 6820 6740 6780| 678
13 merged_bj = pd.merge(merged_bj, sub_table, on='Z&&ZF}") 1 Sm¥% 6760 6720 6790| 675
14 2 ZWg% 6740 6670 6740| 673
15 # Step 3. MWNETUWIEBRSHAFEIH. BASIMTHF 3 MEZX 6740 6700 6760 672
16 merged_bj.sort_values(years[::-1], ascending=[Falselxlen(years), ignore_index=True, inplace=True) 4 FOEEFE 6750 667-0[674-0 671
5 EFRBCE 672.0 666.0 | 670.0 671
6 Ha%E 6730 666.0 670.0| 670
7 TEEEE 6730 668.0 673.0| 669
%}52@2335]:3F, 8 SMENEEX¥EK 6690 6570 669.0| 663

Al HATEE 20225 —

18




RiaEUEH LIS

« AR

L

BLTUTES TR SE

- FiRYIEIE, RKEIFHID
- BBIHUE & (broadcasting) , IEE—5IBIREZFININAYFIID

W N =

I

mean_s =
# Step 2.
diff = merged_bj.ilocl[:, 1:].subtract(mean_s)

T8 E

# Step 3. WELEE

5
6 out

diff

0 N O o0 B~ W N o O

pd.concat([merged_bj[['EW&FR"']], diff.add_suffix('_{R=E")], axis=1)

2020

-0.222222

7777778

-1.222222

-2.222222

1777778

-0.222222

-1.222222

0.777778

-5.222222

2021
2.555556
6.555556
0.555556

-1.444444
4.555556
-0.444444
-1.444444
-0.444444
-10.444444

2022
2.333333

4.333333

-0.666667
-3.666667

5.333333

0.333333

-3.666667

0.333333

-4.666667

2023
0.666667

6.666667

-2.333333

-0.333333

3.666667

1.666667

-1.333333
-0.333333

-8.333333

# Step 1. ZIIBRFL) (BLIELZ TUEF")
merged_bj.iloc[:, 1:].mean()

—

out

HURR 2020_fRE

B
e
TREER
[l o)
BRIPR
HEPR
bl ae S

SMEEEXFE

-0.222222

7777778

-1.222222

-2.222222

1777778

-0.222222

-1.222222

0.777778

-5.222222

2021_{RE
2555556
6.555556
0.555556
-1.444444
4555556
-0.444444
-1.444444

-0.444444

-10.444444

2022_{RE
2.333333
4.333333
-0.666667
-3.666667
5.333333
0.333333
-3.666667
0.333333

-4.666667

AT HHRE

2023_fwE
0.666667
6.666667
-2.333333
-0.333333
3.666667
1666667
-1.333333
-0.333333

-8.333333

19




RiaEUEH LIS

« lambdatz{E (2.4.379)
BoEsE Aa o

1 rescaled = merged_bj.iloc[:,1:].apply(lambda x:x/750%100) #ZkiZE15 (ZUE7#)
2 rescaled = pd.concat([merged_bj.iloc[:,0], rescaled], axis=1) ##ZE155ZHEHIHE5), FRTEZRE
3 rescaled
Bl &R 2020 2021 2022 2023
0 ME#Z% 89.866667 89.333333 90.133333 89.600000
1 A% 90.933333 89.866667 90.400000 90.400000
2 TEEX 89.733333 89.066667 89.733333 89.200000
3 EFREGA 89.600000 88.800000 89.333333 89.466667
4 ERIFE 90133333 89.600000 90.533333 90.000000
5 ¥ 89.866667 88.933333 89.866667 89.733333
6 =% 89.733333 88.800000 89.333333 89.333333
7  FEMEIBEE 90.000000 88.933333 89.866667 89.466667
8 JMEIESXH 89.200000 87.600000 89.200000 88.400000

20



EEE:

#in BURR RES
A wn wm o mm
0 REWE SENEEXFE  664.0 S femy
il o am AR Avmowm TROWROWR ax o ea st R ur M am 3B
1 REE SRFE 6730 w e BEEORER B g oww owx U me STa N U @ mm Th wsm o sm T (0 BE
: & wp (P B R LT o ow o B - @ oax s @ oene oen @ oae um
2L e e 2 ) me JPO R Eomow Low OF » 8 » orem o of o ke
* é E & eduien g ® PfF ER me s ) 8 #)
[ ] ruc_data/Z#i#/2023. csv 3 wEE % 667.0 LI
’I I% i i i i — ruc_data/LLI7G&/2023. csv

4 ZRE IHEEEL 661.0

ruc_data/{@E8i/2023. csv
ruc_data/BEFGEi/2023. csv —_— —
ruc_data/J FEHIREIAK /2023 csv 532 [HR#H % AW 6730

Fd | 2w

ruc data/?gﬁmaié8/2023 csv R LB (RAAEHS) i NaN NaN 6620 NaN NaN NaN NaN NaN NaN NaN. 6580 NaN NaN NaN NaN NaN 6740 NaN 6430 NaN
I=I=I — . 533 %+ By AENE)  649.0 %
== ) . "
) rue._data/ FREAR /2023 csv 534 RE  ANBRER (WAEEAY) 6440 :
ruC_datayEHE /2023, cov P T T— Tl e NN N Ren N e SEO NN e . 690 NN N NN e NN 6520 NN 60 N
ruc_data/J"ZR&/2023.csv H
5% [RE ERGHER (HRET) 5850
(a) (b) (c)
BARDHT
SUER BEAEL B8RS
Q & zN
1£ *J | A7C g J-I_‘I é EIJ TE J SR -
I\\\ count i E¥  609.0
BESEL T ¥ 689.0
EY 10 RREEEX FitFE 6530
smwx 7 R % (EHESHPREFUAE) 6830
ATEEE (RRH) 6 EHE SWMPX 6570
myx emyswemeeoms 0 2 SUEGNG el ATHE (B30 6350
wiay | Fam HoA%. SF¥5EY (PPEZIM) 6950
FHEKEHR SWMEE 6170
B, SHESEY (PPELIM) 1 -
SR (EREW 1
| 73] AIEEE (¥ 671.0
25 1
i BREE SW¥E 6800
¥
HAMPHRY (FEPHE, BREH, &) 1 e smsx o150
RRIE DRPE 6630

(e) (d)
Fel 4.6: Pandas FAEHIL R . BRELASSIT0H

21



e S E

1= S R == PAN
° %19 . ikx.utu?l%cl

EDGHHESSREUHELE, FE— 5002 KIERNKE

1 from pathlib import Path i ZUEHR RED
2 R . ALe

0 R+ EEXF 664.0
3 # Step 1. FEAEEH2023EMCSVAIIE i sl
4 root_path = Path('pybook-data/ruc_data') 1 ZHE ERIFE  673.0
5 csv_files = list(root_path.rglob('2023.csv')) "

i P

6 csv_files = [str(x) for x in csv_files] 2 ZHa BA¥R  669.0
7 3 RHE E¥  667.0
8 # Step 2. BABERIBLEHIEREHIIE o
9 tables = [Nonelxlen(csv_files) 4 ZWE IHEEE 6610
10 for i,csv_fname in enumerate(csv_files):
il prov = csv_fname.split('/") [=2] ‘ , A
17 df = pd.read_csv(csv_fname).rename(columns={'BT/¥HEEL HFK': 'KED"'}) 532 I'K#& R (RA¥) 6730
13 sub_table = df[[' &R, '§ES"']1].drop_duplicates() #X/E/EEFHERIELSICR 533 ["%RE SEI% (PHSIENSE) 6490
14 sub_table.insert(0, '&f3', [provlxlen(sub_table)) ) . e
15 tables[i] = sub_table.dropna() # £ EEMETELER 534 [ RE ANBRER (PHSEDE) 6440
16 535 [ RE HESHAHZE (hHEENTE) 6480
17 # Step 3. FEEEDUWREDHNEHHER—TRKE y "
18 long_table = pd.concat(tables, ignore_index=True) 536 | &RHE EREFEE (BREW) 5850
19 print('iEHE#:"', len(long_table)) # iZ##: 537

537 rows x 3 columns

22
.



e S E

« Fo. HUEEM
« NTLL (B, T) AAGHITOT, BEIEEKRFHNSWRFRFIIFFF
o EDEIRIE pd.pivot BIKEZTATE

wide table = long table.pivot(index='&f"',columns="EIEZFR"',values ="F{KH")

A AN AN

M am wE mE

y R e .
#t SUEH BES JaE AFa g ¥ B W - - aw HE gy MR su M
T HE Lo pEmm o (B OB @ g AR o0 ol = s (ME wx ¥ D%
0 RWE SENEEXFEE  664.0 g LET I B L' g itH (B ME o ¥58 M o (B BE
g up Jor SGFEE ow ow o om B oge PR ocox @ oz s T owme e § o4 xm
O] SEpEs o8 = 3, ¥, , b3 B SR fEH it
1% FE 6730 ® W W g oo g #) 515 n n 5 n
(X )
" N T
=) R3F AL
2 RHAE ZFHE 669.0 B m m
3 A E¥ 667.0 &
4
4 ZHB TiHEEE 6610 T
‘ B NaN NaN NaN NaN NaN NaN NaN 589.0 601.0 571.0 .. NaN NaN NaN NaN NaN NaN 587.0 NaN 571.0 NaN
m
532 K& BEEE (RAY) 6730 =
rifé ﬁ_ﬁ"“‘ (q:ﬁb‘“{'ﬁj]’““) ] NaN NaN  662.0 NaN NaN NaN NaN NaN NaN NaN .. 658.0 NaN NaN NaN NaN NaN 674.0 NaN 643.0 NaN
533 [ %% Fh SENE) 6490 &
534 [HRE ANHREE (PIEEHFE) 6440 :
535 [ AR8 BESNARE (RIEEMNFE) 6480 : NaN NaN NaN NaN NaN NaN NaN 6380 NaN  NaN .. 6390 NaN NaN NaN NaN  NaN 6520 NaN 609.0 NaN
536 A& ERSFER (WRER 5850

537 rows x 3 columns
23



RisZURFITS D

BENERFTEMRANE, HAIRHEMEIXRESERSHIZI

wide_table.fillna(@, inplace=True) #75/FH01EZ T (E
wide_table['&mo&EW'] = wide_table.idxmax(axis=1) #ICHETE (H3ET) RISEREHNTW
wide table['&&% '] = wide_table.iloc[:, :-1].max(axis=1) #BEHFIHZHAI TEWEIIREL S

B BEIEL BES

o A A An #in

=8 00 02 e i ith wE o8
s om PR R M @ @ @ Lo Ax 2 oS e mR e oz Ligm EFE 609.0
wonem R RER N oww o wm me g me Srn  wm Un ® wm U ¥5mosm a7 Ex
R e owm m BB OB o0 MR ogmm R oge BE MR g TRE R g M8 2R TEE A 689.0

® oW ow & B E g precs m m m fEro
W ER R by ) ) %) . s
KR~ AREEAE Mitex 6530
W om m

& ERT HEE (SRBSHENEZUME) 683.0
t
. —> s sk o570
-3 NaN NaN NaN NaN NaN NaN NaN 589.0 601.0 5710 .. NaN  NaN NaN NaN  NaN NaN 587.0 NaN 571.0 NaN
W wl(F5 ATEHRE (RRVD) 6850
=
1} NaN NaN 662.0 NaN NaN NaN NaN NaN NaN NaN .. 658.0 NaN NaN NaN  NaN NaN 6740 NaN 643.0 NaN i;gfﬁ Iﬂlu; ﬁ7\ ﬁ;ﬁg (PPE*%;‘E) 6950
A !
- TEERARER EEEE 6170
&
a NaN NaN NaN NaN NaN NaN NaN 638.0 NaN NaN .. 639.0 NaN NaN NaN NaN NaN 6520 NaN 609.0 NaN aﬁg £§Sﬁ¥¥ (E%gm) 673.0
#
" WERE AT®EE (RN 6780

24
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» FETR TV AYIERR

=

1 wide_table['S|EoEW"].value_counts().to_frame() # Zit#TEWHIEHITE

count

EESEW

B

ERFE

ATEgE (BR¥D)

HFEEX (ZRFSBENERMHE)

FitThss

Bia%, @5f#58% (PPEXIOM)

Zn¥x (AREm)

it

RPN (FEFENE, BREm, EH)

10

(o]

N

-—

-

-—

-—

ZFETHE S T ST WAIRRIE,
MARE RERBUNE
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An#&

itH
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itH

M
(B
¥58
¥RE
AT
)

RisZURFITS D

» FETR T ARG

wide table.iloc[:,

E
g

2R E At

R | TH

M5 oHE 3 BN

. 658.0

NaN

NaN

NaN

587.0

674.0

652.0

E -0

B M

hE

k7]

False

False

False

False

AN

(2

13)

False

True

Ah#&
R

(2%
i

(X
®)

False

False

AX
e

e

True

False

s2 = (wide_table.iloc][:,

B, RIefig 1B RIEinEl

2]1>0

e
(o
afeh

FniiE]

&5
)

True

False

e
2k
(=
£
)

False

False

223

E2S

False

False

74
E2
(&

)

False

False

lor-ed
(W
258
FRE
Eivant
g8)

False

False

FIFNRIAEAN T AIRIY

1

]
2

True

True

2]1>0).sum()

E)
E=S
(E

1)

False

False

SE
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FeESIEFITS Bt e —"y

HERSINITEEFEIR—1T,
TREC(EF NaN EFE

L‘)&ﬁfi&fvﬁgﬁﬁj\ SRR TIZLE

sl = wide_table['&&9 & "] .value_counts() overview = pd.concat([s1l, s2], axis=1).dropna()
s2 = (w1de_tab1e. 1loc [1,:=2]>0).sum() overview['SEE'] = overview[sl.namel / overview[s2.name]
sl.name = 'AE' overview.sort_values(by='/&tt', ascending=False)
s2.name = 'HIXSAE"
A HXSTE
sl BESEL S2 - overview AE WRWE
w2 10 REAFREE 3 [ usmdnn Emese, @REW &0 10 1 1000000 |
PO AVERER (RABIED) ° ek (EREW 10 2 0500000
ANBRER (KK 9
ATEHEE (HrRBE) 6 ADEEEE (SR (ZR) . E#E 100 24 0.416667
B (2MPSHENEFLUME) 2 ANEREE (SETR, W) 1 ‘ ¥R (EMPSHERNEFUGE) 20 6 0.333333
St 1 ATEEE (BRR¥D) 6.0 23 0.260870
HoE%. SF¥SEY (PPERRN) 1 e m#sw”ﬂ:z:; 2: SEEX 70 29 0241379
%% (BxXREm) 1 SHYE (@RET) ) BUA%. &F$58E% (PPESTIAN) 1.0 6 0.166667
ik 1 SR (PISEDE) 23 Z5¥E 10 27 0.037037
HARSRRY (FESRE, BREW, R4 1 BREENEE 3 FmitgE 10 28  0.035714
27



RisZURFITS D

- “HE I ERA AR
- FRRLE: NRBBIUERE—NMEN i, NEETz T TAEHET

1 bar = int(len(wide_table)%*0.3) # RZEEALE30%LLEHIRIAGE
2 overview = overview| overview!|'itX$ifE " |>=bar |
3 overview.sort_values(by='{tt', ascending=False)

RE HRIAE =15

[ #HEMFH0RN (FEFNE, BREH, X4 10 1 1.000000 ] WE MR b
2n¥x (BREm) 1.0 2 0.500000

E¥ 100 24 0.416667 SR 24 0.416067

B (SMESHENESMHE) 20 6 0333333 ATERRGRRH) 6.0 23 0260870

ATEEE (BRPD) 60 23 0.260870 ‘ SRFEEK 7.0 29 0.241379

SEFE 70 29 0241379 2F¥E 10 27 0.037037

BUA%. @5f¥58% (PPEXRY) 10 6 0.166667 G 1.0 28 0.035714
ZFFE 10 27 0.037037
Fit¥E 10 28 0.035714

TEARBERBRKINEBEESRK! 28



REH>]-4-2-2

- S RHESENERZDNGN T, BHRHERETRGENITNFERIER.

MR FR RS
raw_data = { 0 kK= IBX 85

Ilai%ll: [IIEKEII' IIgKEII' Il?@ll' ll?@“, IIEEII' lIEﬁII]

= a4
Ilﬁ*ﬂll: [Iligyll’ II@%II' lligyll' llﬁﬁll' “:LEK"' ||ﬁ$"] 1 gk_ ﬁ% 92

- =

"R4E": [85, 92, 78, 88, 90, 85] 2 =W EY 78
}
score_table = pd.DataFrame(raw_data) 3 FM #HF 88

4 TH BX 90
5 Fh % 85

29
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s FFA— RS T A RE ERSRIRIRIEF
- IRIB LRI AFEERISOR, HESMERKE: PE. BE. FK

» I RIN
+ PSR
- BUAEUEE:, BEEAEIS
- RISBEFRIHSEN
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AN BT SEBIRIRERE

515, ME024FILREEEIE (R85, TERER)

ANily

1 import os

2 from p3lib.ch3 import url_to_filename, PageDownloader

3

4 data_dir = 'beijing'

5 crawler = PageDownloader(save_dir=data_dir)

6 #HMEXILR 12024 F T EEHE REVIR 14

7 target_url = "https://gaokao.eol.cn/bei_jing/dongtai/202407/t20240720_2625168.shtml"
8 crawler.process(target_url)

9 score_file = os.path.join(data_dir, f'{url_to_filename(target_url)}.html")
10 assert(os.path.exists(score_file)) ##EHinMiEE CRFEZIETEEZ

11 ##IBR2024 FL REBEDERZE

[
N

target_url = "https://gaokao.eol.cn/bei_jing/dongtai/202406/t20240625_2619192.shtml"
crawler.process(target_url)

rank_file = os.path.join(data_dir, f'{url_to_filename(target_url)}.html")

15 assert(os.path.exists(rank_file))

=
B W

[Status] FFHA#MEY https://gaokao.eol.cn/bei_jing/dongtai/202407/t20240720_2625168.shtml

[Status] BEfR7FZE| beijing/aHROCHM6LYINYWI rYW8uUZWIsLmNuL2J1lavV9gaW5nL2Rvbmd@YWkvMjAyNDA3L3QyMDIOMDcyMF8yNjIIMTY4LnNodGls. html
[Status] TIE#MEXARIN

[Status] FFEA#MEX https://gaokao.eol.cn/bei_jing/dongtai/202406/t20240625_2619192.shtml

[Status] Ef{#7% beijing/aHROCHM6LY9InYWIrYW8uZWIsLmNulL2JlaV9qaWsnL2Rvbmd@YWkvMjAyNDA2L3QyMDIOMDYyNV8YNjESMTkyLnNodG1s . html

[Status] TAEIMENALIH
31
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AN BT SEBIRIRERE

2:5. &

N= =N
I=Vi=]

°
Aily
Jdiy

1 score_df = pd.read_html(score_file) (0]
2 score_df = score_df[1l:].reset_index(drop=True) #Zk¥/FZXFE—7T, HEETES/
3 score_df.columns = ['BiRXE5', 'BKR', 'BAWAKBE', 'R, "REE'] #7/F5
4 score_df['#&#44%'] = score_df['#&#44 "' 1 .astype(int)
0 1 2 3 a4 R Wi SWARES R
(o m B BWA  TwE By 0 1021 dtRK¥F 2 T|R 700
1 1021 JERKZF 2 R 700 1 1023 BERE 2 WiE 698
2 1023 EEAY 2 W2 698 2 1021 demAE 3 ME+¥ 690
3 1021 ERAZH 3 YEE+AE 690 3 1023 BERE 3 YE+4F¥ 689
4 1023 B 3 ME+HE 689 4 1021 JERAE 1 PR 688
1254 6518 Bt RZ 3 ME+EE 434 1253 6518 &K% 3 YE+iE 434
1255 6519 FEBUE¥R 2 EE+ME 434 1254 6519 FSEBUEZF PR 2 ipE+E 434
1256 6521 FIEFAZR 3 E+E 434 1255 6521 FIEFEZR 3 ME+HE 434
1257 6522 S5 3 ME+HE 434 1256 6522 EEHR 3 ME+HE 434
1258 6523 HEE TR 1 WEB+E 434 1257 6523 FEEET MR 1 ME+EE 434
1259 rows x 5 columns 1258 rows x 5 columns 32



AN BT SEBIRIRERE

B35, DRERBLNE
[

4

1 rank_df = pd.read_html(rank_file)[0]
2 rank_df = rank_df[1:].reset_index(drop=True)
— [WAN 7} 1 1 1 3N R N S
3 rank_df.c.olumns = [Ilzﬁﬁl", ‘Aﬁﬁl 0 IR ] \ I?1HZI§$42£, ;:F%ﬁ
4 rank_df.iloc[0,0]= "700" #/ZE—7T49700-750EHN700 N By ¥
5 hit = rank_df['$#].str.contains(r' &R, na=False) #ILMITE, BHEHE' ARE FHIT %52 FRBERE
6 cutoff = hit.idxmax() #EMWEEZIHITT
7 rank_df = rank_df[:cutoff+l] # ZFZ7TZ/EHIEE
8 rank_df['£H#'] = rank_df['9%'].str.replace(r' (.x?) ', '', regex=True) #BEMFEIEE (K84, ZEZ)
9 rank_df = rank_df.astype(int)
o 1 ) SE AR IR

0 BB AB RITAH 0 700 Mz sz s=pa ALl 2N

1 700-750 117 17 1699 15 132 JELjIEJn\!J EEElEB’% I 73' 7]

2 699 15 132 2 6% 6 148 %&%ﬁ*g*@é\ﬂgiiﬁg

3 698 16 148 8 v 2 133 ~ N ~

4 697 17 165 ‘ 4 696 18 183 (#Ejl:-j:jmjéi\ $$}_|-2£%

327 140-149 1M 55876 262 438 170 44347

328 130-139 15 55891 ) (R 59 K

329 120-129 18 55909 264 436 149 44652

330 10-19 16 55925 289 CED R/ ChiED

331 100-109 11 55936 266 434 134 44923

332 rows x 3 columns 267 rows x 3 columns

33
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SNA: BEERIRERIERE

BAL . TEEELDR 6B FIRE
+ S RFIRES BB RIS AU
- mapTT RGN I RIADR

1  score_rank = rank_df.set_index('#4% ') ['fLW '] # £ME “GB->MK” HBLH X
» score_df['fIk'] = score_df['# %% '] .map(score_rank)

v
-

)
RRRB R ZlARE BREI IR4s | ADR
0 1021 JERAZ 2 T 700 | 117
1 1023 HERE 2 Y32 698 | 148
2 1021 ERKE 3 MR+ 690 | 354
3 1023 KRR 3 M+ 689 | 384
4 1021 JERAZ 1 B 688 | 423
score_rankHEHEREZTA?
1253 6518 IR 3 YEB+E 434 | 44923
1254 6519 FBEUEZIR 2 YEEHAE 434 [44923
1255 6521 FSBFMIEZMR 3 iE+{EE 434 44923
1256 6522 SEFMKR 3 B+ 434 44923
1257 6523 FAFEEI¥M 1 R 434 (44023
~—— 34



AN BT SEBIRIRERE

- 858 . BT URAIERHE

| n_24, n_25 = 6.72, 7.89 # 2024, 20254 hHEEAK (B 7) hit: __—LlﬁU{_L/AHU}:5/|:|E—|_|E|IJ:L,\J%
rank_25 = 16470 # # 4 UE[ {1k
; query = int(rank_25%n_24/n_25+0.5) # # A% WEB FEArKk

PrilEs R EARE FREI #EZ DX

¢ [REEESER S 399 1035 IERIBERZ 2 I 586 13407
5 low = int(query * (1 - error))

¢ high = int(query * (1 + error)) 400 2110 REBEAZ N e 550 1e407
hit = score_df [(score_df['{7¥k '] >= low) & (score_df['frJk'] <= high)] 401 3244 BEEEI AR 1 TRBR(PIMET) 586 13407
s print(f'20254E 13k : {rank_25}, %{20244frk: {query}')
N A 1 a4 PAN
, | print (e ek 2 (0w}, (highFlHiE HEM: (len(hit)}!) 402 4418 ["HRUBIIE IR 1 I+ RE(FBINED) 586 13407
PRECCLE 3% 403 6112 KRAE 2 WHE 586 13407
1| 20254FfLk : 16470, XfW20244EfI¥ : 14028
—_ Py 4 PAN
B i e 404 1030 FEFEARL A 1 YME+AEFEFRIING) 585 13610
p | e 405 1035 IERIEBSAH 4 ME+HF 585 13610
4 sub = hit[hit['[%#|'].str.contains(r' A~[§') == Truel
) a4 O
s | print(e' £ BEHES LER: (Lon(sub)}") 406 1036 PEEREARE 2 B+ EEHIED) 585 13610
6 sub = hit[hit['[g#|'].str.contains(r'##$') == Truel 407 1043 HEMHEREAZALR) 3 I8 + 1L 585 13610
7 print(£'[R"MHE "WE V4% : {len(sub)}')
NETITSE 408 1049 FERTW AR 3 ME+F 585 13610

v BRANELAK: 10 BiIIREEREMN 409 1049 ERT WA
JLe T 48/ N T

nnn

(&)

IR (FRIMET 585 13610
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