HF N ERIEEHIEST
mmA IP B, X, EaifAieElla, A Python REATFEIEHHITOTSAIIUL.
HERiIR

iz Kl
HERSIIEINE (FE) tH54R4T World Bank API
ZEEFPIGFIL online_shopping 10 cats AFFH3Z NLP iEF}
Online Retail 32538840 UCI Hgg=3E
Bike Sharing iZAdit#1 UCI 28R

(ESRIR (6 4") : TIANEDHT. EFESRFEDE. ARERBROTT. SERESURE
B, 7tSeEE. SEFE.

# FANESFXFIHRE

import warnings, logging, os, json, ssl, zipfile, urllib.request
warnings.filterwarnings('ignore")

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import seaborn as sns

sns.set_theme(style="'whitegrid")

plt.rcParams['font.sans-serif'] = ['Microsoft YaHei', 'SimHei']
plt.rcParams[ 'axes.unicode_minus'] = False

ssl. create_default_https_context = ssl. create_unverified_context

DATA_DIR = 'data’
os.makedirs(DATA_DIR, exist_ok=True)
= {'User-Agent': 'Mozilla/5.0'}

def fetch(url, fname, timeout=1890):
path = os.path.join(DATA_DIR, fname)
if not os.path.exists(path) or os.path.getsize(path) == 0:
print(' F&E', fname)
req = urllib.request.Request(url, headers=UA)

with urllib.request.urlopen(req, timeout=timeout) as r, open(path, 'wb') as

f.write(r.read())
return path

print('IFIEREE")
MR

—. SETIHIEES



NEISREIEIRS RS, REHFRT [PERSIIEINE] FEHIE, A Holt I85CFE
TR =5F.

# REMWFRIRITENE: FEHRS I ENE
def fetch worldbank(indicator, fname):
path = os.path.join(DATA_DIR, fname)
if not os.path.exists(path) or os.path.getsize(path) == 0:
url = 'https://api.worldbank.org/v2/country/CHN/indicator/"' + indicator +
req = urllib.request.Request(url, headers=UA)
with urllib.request.urlopen(req, timeout=60) as r:
js = json.loads(r.read().decode( 'utf-8"))
recs = [(int(d['date']), d['value']) for d in js[1] if d['value'] is not Na
pd.DataFrame(sorted(recs), columns=['ZEf3"', "f84KE"']).to_csv(path, index=Faz
return pd.read_csv(path)

serv = fetch_worldbank('NV.SRV.TOTL.CD', 'worldbank_services.csv')

serv = serv[serv['&E{}'] >= 2004].reset_index(drop=True)
serv['IRSBIIENE_H1ZET'] = (serv['$EFF{E'] / 1lel2).round(3)

print('EMBE", serv['EMH ' ].min(), '-', serv['EH'].max(), 'H', len(serv), 'F')
serv[[ ', 'IRSWENME_H1ZET']1].tail()

FHEE 2004 - 2024 21 £
Fin RSISINE BiZEr

16 2020 8.330
17 2021 9.978
18 2022 10.066
19 2023 10.293
20 2024 10.637

# Holt FEEFBFLN
from statsmodels.tsa.holtwinters import ExponentialSmoothing

val = serv['BRSBUIEINME_F123E5T' ].values
fit = ExponentialSmoothing(pd.Series(val), trend='add', initialization_method="esti

fc = fit.forecast(3)

last_year = int(serv['&E{H'].max())

future_years = np.arange(last_year + 1, last_year + 4)

cagr = (val[-1] / val[e]) ** (1 / (len(val) - 1)) - 1

print('EFIPIEKE CAGR =', round(cagr * 100, 2), '%')

print(pd.DataFrame({ &3 ': future_years, 'FN{E_JF{Z237T': np.round(fc.values, 3)}

FIPEKZE CAGR = 13.57 %
F FNME_R{Z3ETT

2025 11.209

2026 11.710

2027 12.210

# BIIEZ SN

yrs = serv[ '3 ].values

plt.figure(figsize=(8.5, 4.6))

plt.plot(yrs, val, '-o', color='#1f78b4', label='[ASE{E")
plt.plot(yrs, fit.fittedvalues, '--', color='#33a02c', label="#\&M&")



plt.plot(future_years, fc.values, '-~', color='#e31lalc', ms=9, label='RE=ZFFN")
plt.xlabel('&Ef5")

plt.ylabel('ARSZIIENE(HF1ZET) ")

plt.title(' ARSI HIZIIEEE ST )

plt.legend()

plt.tight_layout()

plt.show()
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# FESTEE

task_names = ['IPBRE', 'SEXEE', 'EERSR’', 'FEAKzE', 'SEEEIIN, 'TFRAFRE',
"BIA, 'IEEIBE, 'BnhEE, 'EEEX, YRR, 'EEEY']

task_cost = [9, 11, 6, 8, 5, 7, 6, 8, 18, 7, 4, 9]

M=4

groups = ['IZBEHR', "BEHZ', 'BEAR', 'BEAHAT ']

print("ESE2ITIEE", sum(task_cost), 'AX, Bt R, sum(task_cost) / M)

pd.DataFrame({'f£55': task _names, 'TfEZ AX': task cost})

EES2TEE 90 AKX, BILHEHAE 22.5
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# LPT ROI/ZEEER
order = sorted(range(len(task_names)), key=lambda i: -task_cost[i])
assign = [0] * len(task_names)
loads = [@] * M
for i in order:
g = int(np.argmin(loads))
assign[i] = g
loads[g] += task_cost[i]
print(' BOERAHE', max(loads), 'AX")

improved = True
while improved:
improved = False
for i in range(len(task_names)):
for g in range(M):
if g == assign[i]:
continue
new_loads = loads.copy()
new_loads[assign[i]] -= task_cost[i]
new_loads[g] += task_cost[i]
if max(new_loads) < max(loads):
loads = new_loads
assign[i] = g
improved = True
print(' BEIEREERAAM ', max(loads), 'AX")

final_loads = loads

mDERAAME 23 AKX
BEERERANE 23 AKX

# HAGTS IR
plt.figure(figsize=(7.5, 4.2))



bars = plt.bar(groups, final loads, color='#b2df8a"', edgecolor="k")

plt.
for

plt.

axhline(sum(task_cost) / M, color='red', 1ls='--', label="tJ%ifafask")
b, v in zip(bars, final_loads):

plt.text(b.get_x() + b.get width() / 2, v + 0.2, str(v), ha='center")

plt.legend()
plt.tight_layout()
plt.show()

title('FBEHNE(AKX)")

pd.DataFrame({'f£55"': task_names, 'T{EZ AX': task_cost,
'SE2/NVER . [groups[g] for g in assign]}).sort_values('43EC/VéH")
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BEERE—EER T &R R, OMERNTFERISE.

=. SRASEINBRDT

K£8 online_shopping_10_cats ZHREHFITE, ABEKAWE (BREIEER. &E
i7) H[iFeHIs, FHAERETRERINHR.

# REITICH s 178
import jieba
jieba.setLoglLevel(logging.INFO)
shop_url = 'https://hf-mirror.com/datasets/dirtycomputer/online_shopping 10 cats/re
shop_path = fetch(shop_url, 'online_shopping 10 cats.csv')
df_full = pd.read_csv(shop_path).dropna(subset=["review'])
df_shop = (df_full.groupby(['cat', 'label'], group_keys=False)
.apply(lambda g: g.sample(min(len(g), 350), random_state=42)).reset_inde
print('FIEEE, len(df_shop), 'ma#L', df_shop['cat'].nunique(), 'IE@E&LL', round

pos dict = {'¥F': 1, 'A¥': 1.5, HE': 1.5, 'EWX': 1.5, '#HF"': 1.5, &' 1.5, '
"ME: 2, 'EE': 2, "RE': 1.5, '&FAR': 1.2, "HR': 1, 'E&': 1.2, B
neg dict = -2, '1&': -2, ‘&R o-1, =

{'E': -1.5, '&KE': -2, ‘LK -2, '
‘mEt: -1, ‘i -2, 'FERE: -2, 'RK':o-1, 'R -1.8, 'MEA': -1.5, "
degree = {'fR': 1.5, 'dFFE': 2.0, '$F50': 1.8, '#B': 1.8, 'X': 1.6, '+9': 1.8, 'E
negation = set(['A', &', &', ‘X', '3'])

JEIREER 6750 % 10 EE&SEL 51.9 %

# AT SIRIEHE
def sentiment_score(text):
words = jieba.lcut(str(text))
score = 0.0
for i, w in enumerate(words):
val = pos_dict.get(w, neg _dict.get(w, 9))

if val != o:
weight = 1.0
neg = 1

for j in range(max(@, i - 2), i):
if words[j] in degree:
weight = weight * degree[words[j]]
if words[j] in negation:
neg = neg * -1
score = score + val * weight * neg
return score

df_shop['1ER4§% '] = df_shop['review'].map(sentiment_score)

df_shop[ 'FNARME" ] = np.where(df_shop['1E=F53 '] > 0, 1, np.where(df_shop['EREH
covered = df_shop[df_shop[ 'FMRME"] 1= -1]

acc = (covered['FIMKIME"] == covered['label']).mean()

print('AJHIEEEX", round(len(covered) / len(df_shop) * 100, 1), '%')

print(' THIEHAEMRZE", round(acc * 100, 1), '%")

BHEBEE 59.1 %
BIHERARIRE 86.3 %



In [10]:

# HmEIERIEH S A=
from wordcloud import WordCloud
cat_index = df_shop.groupby('cat').apply(lambda g: (g['{BEi55 '] > 0).mean() - (g['

plt.figure(figsize=(8, 4.2))

plt.barh(cat_index.index, cat_index.values, color=np.where(cat_index.values >= 0, '

plt.axvline(@, color='gray"')

plt.title(' EmEBFIEM(ELLLRTAEEL) )

plt.tight layout()

plt.show()

pos_tokens = ' '.join(w for t in df_shop[df_shop['label'] == 1]['review'].head(150€
for w in jieba.lcut(str(t)) if w in pos_dict)

try:

wc = WordCloud(font_path=r'C:\Windows\Fonts\msyh.ttc', width=700, height=320,
background_color="white', collocations=False).generate(pos_token

t.figure(figsize=(8, 3.6))

t.imshow(wc)

t.axis('off")

t.title(' EEITIEEIMIA")

t.tight_layout()

t.show()
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print("A=BGE ", e)
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FEFHE R

BROAEAETHEITHC LEEREEA—E, FTRMXIIBRENEER, IBATY
WSHOESE,

. 2EZREESURERE

IBRBEFEFSEMUAR, K& Online Retail ##E193E RFM 1515l KMeans 58, BRR
SRR E R EIUREEW.

# REXGEIEHIIE RFM
def fetch_online_retail():
csvp = os.path.join(DATA_DIR, ‘'online_retail clean.csv')
if os.path.exists(csvp):
return pd.read_csv(csvp, parse_dates=['InvoiceDate'])
zp = fetch('https://archive.ics.uci.edu/static/public/352/online+retail.zip", '
with zipfile.zZipFile(zp) as z:
name = [n for n in z.namelist() if n.lower().endswith(('.xlsx', ".x1s"))][@
with z.open(name) as f:
df = pd.read_excel(f)
df = df.dropna(subset=["'CustomerID'])
df = df[(df['Quantity'] > @) & (df['UnitPrice'] > 09)]
df['InvoiceDate'] = pd.to_datetime(df['InvoiceDate'])
df['£&1'] = df['Quantity'] * df['UnitPrice']
df.to_csv(csvp, index=False)
return df

retail = fetch_online_retail()
snapshot = retail[ 'InvoiceDate'].max() + pd.Timedelta(days=1)
rfm = retail.groupby('CustomerID").agg(
R=('InvoiceDate', lambda s: (snapshot - s.max()).days),
F=('InvoiceNo', 'nunique'),
M=('&E1', 'sum')).reset_index()
rfm = rfm[(rfm['M'] > 0) & (rfm['M'] < rfm['M'].quantile(0.99))]
print('EFE, len(rfm))
rfm[['R', 'F', '"M']].describe().round(1)



B 4294
R F M

count 4294.0 42940 4294.0
mean 93.2 39 14112
std 100.1 49 2108.8
min 1.0 1.0 3.8
25% 18.0 1.0 305.9
50% 51.0 2.0 663.7
75% 143.0 48 16124
max 374.0 93.0 19824.0

# KMeans ZFF 53 Ef

from sklearn.preprocessing import StandardScaler
from sklearn.cluster import KMeans

from sklearn.metrics import silhouette_score
from sklearn.decomposition import PCA

Xrfm = np.loglp(rfm[['R', "F', 'M']].values)

Xs = StandardScaler().fit_transform(Xrfm)

sils = {}

for k in range(2, 6):
km = KMeans(n_clusters=k, random_state=42, n_init=10).fit(Xs)
sils[k] = round(silhouette_score(Xs, km.labels ), 3)

best_k = max(sils, key=sils.get)

print('& k BERZI', sils, '&wfL k =', best_k)

km = KMeans(n_clusters=best_k, random_state=42, n_init=10).fit(Xs)
rfm[ '&E'] = km.labels_

pca = PCA(2).fit_transform(Xs)

plt.figure(figsize=(7, 5))

sc = plt.scatter(pcal[:, 0], pca[:, 1], c=km.labels , cmap='tabl0', alpha=0.6, s=15)
plt.title('¥RAR RFM 738%(KMeans, PCA P&f)')

plt.xlabel('FEAL571")

plt.ylabel('FEmE72")

plt.colorbar(sc, label='&Ef'")

plt.tight_layout()

plt.show()

rfm.groupby (' Z&')[['R', 'F', 'M']].mean().round(1)

& k WERE {2: 0.433, 3: ©.329, 4: 0.335, 5: 0.314} ] k = 2



out[12]:

In [13]:

WA RFM 438%(KMeans, PCA [g4E)
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# REWTNEN

from sklearn.tree import DecisionTreeClassifier
from sklearn.model _selection import train_test_split
from sklearn.metrics import accuracy_score

from sklearn.preprocessing import LabelEncoder

first = retail.sort_values('InvoiceDate').groupby('CustomerID").first()

first_inv = retail.sort_values('InvoiceDate').groupby(['CustomerID', 'InvoiceNo']).

first_order = first_inv.groupby('CustomerID"').first()

agg first = retail.merge(first_order[['InvoiceNo']], on=['CustomerID', 'InvoiceNo']

fo = agg_first.groupby('CustomerID').agg(BREE=("T&', 'sum'), BEMEH=('Quantit
BB mH=("StockCode', 'nunique')).reset_i

fo[ 'EZ"'] = LabelEncoder().fit_transform(first.loc[fo['CustomerID'], 'Country'].va

ninv = retail.groupby('CustomerID")[ 'InvoiceNo'].nunique()

fo['EM'] = (fo['CustomerID'].map(ninv) >= 2).astype(int)

feats = ['EREEH, 'BRHH, 'BRERM, 'BEX']

Xtr, Xte, ytr, yte = train_test_split(fo[feats], fo['ZEM'], test size=0.3, random_
dt = DecisionTreeClassifier(max_depth=5, random_state=42).fit(Xtr, ytr)

print (' EMWFNEMEZE", round(accuracy_score(yte, dt.predict(Xte)), 3), 'EMZE"', rov
imp = pd.Series(dt.feature_importances_, index=feats).sort_values()



In [14]:

plt.figure(figsize=(7, 3.4))
imp.plot(kind="barh', color='#7570b3")
plt.title(' EMWFUNFHEEEM")
plt.tight_layout()

plt.show()

EMWFNERZE 0.65 EMWE 65.6 %

ST IR
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EFEORENME. BNIIREASFEE, RRNETFERESIMRMERIEWRIIEEK,

fh. 2EZSREEE

KE Bike Sharing IZFRFTHEMEAZIRCE, FAMETARMWIZITR. BH. RSFWMUER, 7
E D RERFAIE.

# REFIIZTHIE
def fetch_bike():
csvp = os.path.join(DATA_DIR, 'bike hour.csv')
if os.path.exists(csvp):
return pd.read_csv(csvp)
zp = fetch('https://archive.ics.uci.edu/static/public/275/bike+sharing+dataset.
with zipfile.ZipFile(zp) as z:
with z.open('hour.csv') as f:
df = pd.read_csv(f)
df.to_csv(csvp, index=False)
return df

bike = fetch_bike()

bike = bike.rename(columns={'cnt': '&Zi'})

print('ZEHERE", len(bike))

bike[['hr', 'weekday', 'workingday', 'weathersit', 'temp', 'Zii']].head()

ZETIEREK 17379



hr weekday workingday weathersit temp Eifi

0 O 6 0 1 024 16
1 1 6 0 1 022 40
2 2 6 0 1 022 32
3 3 6 0 1 024 13
4 4 6 0 1 024 1

# REVIARERTIN

from sklearn.ensemble import RandomForestRegressor

from sklearn.model_selection import train_test_split

from sklearn.metrics import r2_score, mean_absolute_error

feat = ['hr', 'weekday', 'workingday', 'holiday', 'weathersit’, 'temp', 'hum', 'win
X = bike[feat]

y = bike['&A']

Xtr, Xte, ytr, yte = train_test_split(X, y, test_size=0.25, random_state=42)

rf = RandomForestRegressor(n_estimators=200, random_state=42, n_jobs=-1).fit(Xtr, vy
pred = rf.predict(Xte)

print('&ZRFN R2 =', round(r2_score(yte, pred), 3), 'MAE =', round(mean_absolute ¢

hourly = bike.groupby('hr')['Z&"].mean()
plt.figure(figsize=(8.5, 4))

plt.plot(hourly.index, hourly.values, '-o0', color="#1f78b4")
plt.fill between(hourly.index, hourly.values, alpha=0.2)
plt.xlabel('/N\BS")

plt.ylabel (' FHER")

plt.title( ' ZBSFIYZMARLEL ")

plt.tight_layout()

plt.show()

ZIN R2 = ©.855 MAE = 44.4
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# {HIFEBEMSERFIIE
imp = pd.Series(rf.feature_importances_, index=feat).sort_values()
fig, ax = plt.subplots(l, 2, figsize=(13, 4.4))



imp.plot(kind="barh', color="#fb9a99', ax=ax[@0])

ax[0].set_title(' EMINGHEEEM")

pivot = bike.pivot_table('&E/i', 'hr', 'weekday', aggfunc='mean")
sns.heatmap(pivot, cmap='Y1lOrRd', ax=ax[1], cbar_ kws={'label': 'FiJEi'})
ax[1].set_xlabel('Z8i(0=EH)")

ax[1].set_ylabel('/\AY")

ax[1].set_title(' PBIERERASIE")

plt.tight_layout()

plt.show()
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# BE KPI itE

ninv = retail.groupby('CustomerID')['InvoiceNo'].nunique()

repeat_rate = (ninv >= 2).mean()

invoice_value = retail.groupby('InvoiceNo')['s&&1"].sum()

aov = invoice_value.median()

n_customers = retail['CustomerID'].nunique()

n_countries = retail[ 'Country'].nunique()

monthly = retail.set_index('InvoiceDate').resample('M')['=%0"].sum() / 1000
mom_growth = monthly.pct change().dropna().mean() * 100

print('EMZE", round(repeat_rate * 100, 1), '% FEM', round(aov, 1), JEEKEF', r
print(' BIYEWILE", round(mom_growth, 1), '%')

plt.figure(figsize=(9, 4))

plt.plot(monthly.index, monthly.values, '-o', color="#2c7fb8")
plt.title(' BEEWESE (RA:TF)")

plt.ylabel("EW(F)")

plt.xticks(rotation=30)

plt.tight_layout()

plt.show()

EME 65.6 % ZEM 303.0 FHEF, 4338 B=EXR 37
BIEWIEER 3.6 %
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# mEIERMES KPI AR ELE

fig, ax = plt.subplots(1l, 2, figsize=(13, 5))

cat_pos = df_shop.groupby('cat')['label’'].mean().sort_values() * 100
ax[@].barh(cat_pos.index, cat_pos.values, color="'#41lab5d")
ax[@].axvline(50, color='gray', ls='--")
ax[0].set_title('BmEEMITILHLL(%)")

ax[1].remove()
ax2 = fig.add_subplot(1, 2, 2, polar=True)

kpi_labels =

[EWR, 'FHHN, ERER, BEER', "EWEE']

targets_val = [55, 280, 4000, 25, 3]

actual_val =
actual_pct =
target_pct

[repeat_rate * 100, aov, n_customers, n_countries, max(mom_growth, ©)]
[min(a / t * 100, 160) for a, t in zip(actual_val, targets_val)]
[160] * len(kpi_labels)

ang = np.linspace(®, 2 * np.pi, len(kpi_labels), endpoint=False).tolist()
ang = ang + ang[:1]
for vals, c, lab in [(target_pct, '#9999cc', 'B#r(100%)'), (actual_pct, '#e7298a',
vv = vals + vals[:1]
ax2.plot(ang, vv, '-0o', color=c, label=1lab)
ax2.fill(ang, vv, color=c, alpha=0.15)
ax2.set_xticks(ang[:-1])
ax2.set_xticklabels(kpi_labels)
ax2.set_title('=E% 0y KPI ARE', pad=18)
ax2.legend(bbox_to_anchor=(1.2, 1.1))
plt.tight_layout()

plt.show()
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