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Kk B BBV SEARRS fE T 5e ]
2.1 PeVLOABE

import pandas as pd
import numpy as np
import seaborn as sns
from pylab import *
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
from pylab import *
from scipy.stats import chi2_contingency
from sklearn.cluster import AgglomerativeClustering
from sklearn.metrics import silhouette_score
from scipy.cluster.hierarchy import dendrogram, linkage, fcluster
import statsmodels.api as sm
from sklearn.neighbors import NearestNeighbors
from random import sample
from numpy.random import uniform
from math import isnan
import matplotlib.dates as dates
from scipy.integrate import simps
from scipy import signal
import plotly.io as pio
import plotly.express as px
import plotly.graph_objects as go
import plotly
from plotly.subplots import make_subplots
from scipy.signal import argrelextrema
from sklearn.preprocessing import MinMaxScaler
plt.rcParams['font.sans-serif']=['SimHei'] #HKEHE BT IHRE
plt.rcParams['axes.unicode_minus']=False #H K IE# 5 #AF X HAHNENL, FTEUVHE'
def rebuild_year(df):
df=df .rename (columns={' #4547 & ' : 'Date'})
df ['Date']=pd.to_datetime(df['Date'])
df = pd.DataFrame(df).set_index('Date')
df=df .resample('A') .asfreq()
return df
def rebuild_date(df):
LE R Al
df=df .rename (columns={'J§47 % #1': 'Date'})
#E AL 4 B AL R
df ['Date']=pd.to_datetime(df['Date'])
#iE & 5
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df = pd.DataFrame(df).set_index('Date')
#E T E A, K BB LB B

df=df .resample('M') .asfreq()

xR RN REHATEMEUS

df=df .interpolate(method="'cubic')

return df

2.2 Hihbiss ST GDP PR

df_gdp=pd.read_excel('./[f{ 1/ E R Z %4 &/ E K 4 F- X {EGDP(£) .x1sx"')
df_cpi=pd.read_excel ('./[{{F1/ Y445 % /CPI . x1sx")
df_gg=pd.read_excel('./Mi#1/ERZFH A/ EENAAE(F) .xlsx")
df_gdpr=pd.read_csv('./[{{#1/GDPA % {}new.csv')
df_gdpj=pd.read_csv('./[f{{F1/GDP & J [ I .csv")

#4045 7 AL GDP A &

df _gdpr=df_gdpr.iloc[:,1:3]
df_gdpr=df_gdpr.rename(columns={'Bfﬁﬂ':'Date'})

df _gdpr['Date']=df_gdpr['Date'].astype('int64"')
df_gdpr['Date']=pd.to_datetime(df_gdpr['Date'],format="%Y")
df_gdpr= pd.DataFrame(df_gdpr) .set_index('Date')

df _gdpr=df_gdpr.resample('D') .asfreq()

df _gdpr=df_gdpr.interpolate(method='cubic')

df _gdpr=df_gdpr.resample('Q') .asfreq()

df_gdpr.plot()

#0481 AL 72 GDPF ) 15 4L

df _gdpj=df_gdpj.iloc[:,1:3]
df_gdpj=df_gdpj.rename (columns={'Ff i ': 'Date'})
df_gdpj['Date']=df _gdpj['Date'].astype('int64"')
df_gdpj['Date']=pd.to_datetime(df_gdpj['Date'],format="%Y")
df_gdpj= pd.DataFrame(df_gdpj) .set_index('Date')

df _gdpj=df_gdpj.resample('D') .asfreq()

df _gdpj=df_gdpj.interpolate(method='cubic')

df _gdpj=df_gdpj.resample('Q') .asfreq()

df_gdpj.plot()

#IHATAT 0 BAATTACIE, 104 A0 7] B 1 1) & 3

df _gg.drop(df_gg.head(3) .index, inplace=True)
df_gg.drop(df_gg.tail(2).index,inplace=True)

df _gg=df_gg.iloc[:,0:2]

Af _gg[' EARZ G0 1A AT R ' 1=df _gg[' SLARZ W2 14047 '] . astype (np. float64)
df _gg_month=rebuild_date(df_gg)
df_gg_month=df_gg_month.resample('Q').asfreq()

df _gg_month.plot()

#6 JEALAT R 46 S A GDp 7 I 1 57 37 3 177 4 AL

df _unit=pd.merge(df_gdpr,df_gg_month,on='Date')

df _unit['new']=""
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for i in range(len(df_unit['GDP: A (fZ70)'1)):
if (i1=0):
df_unit.iloc[i,2]=(df _unit.iloc[i,1]*df_unit.iloc[i,0]-df_unit.iloc[i-1,1]*df_unit.iloc[i-1,0])/df_unit.
#49 GDPTR 22 1o o B B
df _new = df_unit.iloc[:,2]
df _two=pd.merge (df _new,df_gdpj,on='Date')
df_two.drop(df_two.head (1) .index,inplace=True)
df_two.drop(df_two.tail(1).index,inplace=True)
df_smooth=df_two.iloc[:,0]
smooth = signal.savgol_filter(df_smooth,11,3)
new_smooth=pd.Series(smooth.tolist())
smooth = signal.savgol_filter(new_smooth,7,3)
df_new_smooth=pd.DataFrame (smooth)
df_smooth.plot()
df_new_smooth.plot()
df _new_smooth=df_new_smooth.set_index(df_two.index)
dftest=df_two.iloc[:,1]
df _two=pd.merge (dftest,df_new_smooth,on='Date')
#1338 i % AR 5 GDPF B 46 2k oy 2 %
matplotlib.rcParams['axes.unicode_minus']=False
plt.rcParams['font.sans-serif']=['SimHei']
df_two.plot()
plt.legend(bbox_to_anchor=(1.05,1.0))
plt.show()
#407 I ) gdp B
df _gdp=df_gdp.iloc[:,[0,1]]
df _gdp.drop(df_gdp.head(3) .index, inplace=True)
df _gdp.drop(df_gdp.tail(2).index,inplace=True)
df_gdp['GDP: H{/} '1=df_gdp['GDP: #{} '] .astype(np.float64)
df_gdp=rebuild_date(df_gdp)
df _gdp=df_gdp.resample('Q') .asfreq()
#7t 5 I GDPHE 1%
df _gdp=df_gdp-df_gdp.shift(12)
df _gdp=df_gdp/df_gdp.shift(12)
df_gdp=df_gdp.dropna()
#1t A R A GDPH#E 1%
df _gdpr=df_gdpr-df_gdpr.shift(12)
df _gdpr=df_gdpr/df _gdpr.shift(12)
df _gdpr=df_gdpr.dropna()
df1=pd.merge (df_gdpj,df_gdpr,on='Date')
df1=pd.merge(dfl,df_gdp,on='Date')
#IH — A3
df1=df1l.apply(lambda x: (x - np.min(x)) / (np.max(x) - np.min(x)))
#1E| 11 GDPF s #5 $(, GDPA & AMFnGDPILA 2 [ By ¢ 7
fig = plt.figure(figsize=(12,8),dpi=200)
plt.plot(list(dfi.index.values),dfl.iloc[:,0],label="GDP:F Jf454(',color="#000000",linewidth =
4)
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plt.plot(list(df1l.index.values),dfl.iloc[:,1],label="'GDP: R4 {|',color="'#707a80"',linewidth = 4)
plt.plot(list(dfl.index.values),dfl.iloc[:,2],1label="'GDP: I {}',color="'#A63F03',linewidth = 4)
plt.grid()

plt.tick_params(labelsize=13)

plt.xlabel(' H #]',fontsize=20)

x_major_locator=MultipleLocator (1920)

ax=plt.gca()

ax.xaxis.set_major_locator(x_major_locator)

plt.legend()

plt.show()

2.3 it cpi by gdp MEEMEFR

#T040

df _gdp.drop(df_gdp.head(3) .index, inplace=True)
df _gdp.drop(df_gdp.tail(2).index,inplace=True)
df _cpi.drop(df_cpi.tail(2).index,inplace=True)
df _cpi=df_cpi.iloc[:,0:2]

df _gdp=df_gdp.iloc[:,0:2]

df_gdp['GDP: )} '1=df _gdp['GDP: #{/} '] .astype(np.float64)
df_gdp=rebuild_date(df_gdp)

#3T H gdpHf i

df2=df_gdp-df_gdp.shift(12)
df2=df2/df_gdp.shift(12)

df2=df2.dropna()

# dfgdp3=df2-df2.shift(12)

# dfgdp3=dfgdp3/df2.shift(12)

# dfgdp3=dfgdp3.dropna ()

df2.plot()

df_cpinew=rebuild_date(df_cpi)

df _cpinew.plot()

#E B —E L H B
dfall=pd.merge(df2,df_cpinew,on='Date')
dfall_one=dfall.apply(lambda x: (x - np.min(x)) / (np.max(x) - np.min(x)))
matplotlib.rcParams['axes.unicode_minus']=False
plt.rcParams['font.sans-serif']=['SimHei']
dfall_one.plot()
plt.legend(bbox_to_anchor=(1.05,1.0))
plt.show()

2.4 PEMNASCRREL
df_pre=pd.read_csv('3%%&5#%#.csv',encoding='gbk')
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df_pre
Date_real=df_pre.iloc[0:419,0].tolist()
Date_pre=df_pre.iloc[419:-1,0].tolist()
GDP_real=df_pre.iloc[0:419,1] .tolist()
GDP_pre=df_pre.iloc[419:-1,1] .tolist()
CPI_real=df_pre.iloc[0:419,2] .tolist()
CPI_pre=df_pre.iloc[419:-1,2] .tolist()
#GDP [f] H, 3 2 7 |

fig = plt.figure(figsize=(12,8),dpi=200)

plt.plot(Date_real,GDP_real,label='GDP[F [\, 3 % H 52 {4 ', color="'#323B38"',linewidth = 4)
plt.plot(Date_pre,GDP_pre,label="'GDP [& t 3 & i /Il (& ' ,color="'#BF6415' ,linewidth = 4)

plt.grid()

plt.tick_params(labelsize=13)
plt.xlabel(' H #]',fontsize=20)
plt.ylabel('GDP3%# (%) ',fontsize=20)
x_major_locator=MultipleLocator(60)
ax=plt.gca()
ax.xaxis.set_major_locator(x_major_locator)
plt.legend()

plt.show()

#CPI 45 £ T

fig = plt.figure(figsize=(12,8),dpi=200)

plt.plot(Date_real,CPI_real,label='CPIE 5L{4',color='#323B38',linewidth = 4)
plt.plot(Date_pre,CPI_pre,label='CPIFiJi|{£',color="'#BF6415',linewidth = 4)

plt.grid()

plt.tick_params(labelsize=13)
plt.xlabel(' H #]',fontsize=20)
plt.ylabel('CPI[ . (%) ',fontsize=20)
x_major_locator=MultipleLocator(60)
ax=plt.gca()
ax.xaxis.set_major_locator(x_major_locator)
plt.legend()

plt.show()

df_pre_two=pd.read_csv('data.csv',encoding="'gbk"')

date_real=df_pre_two.iloc[0:109,0].tolist()
date_pre=df_pre_two.iloc[109:-1,0].tolist()
new_real=df_pre_two.iloc[0:109,2].tolist()
new_pre=df_pre_two.iloc[109:-1,2].tolist()
gdp_real=df_pre_two.iloc[0:109,1].tolist()
gdp_pre=df_pre_two.iloc[109:-1,1] .tolist ()
#3738 7 5 A 5 GDPF 8 35 £

fig = plt.figure(figsize=(12,8),dpi=200)

plt.plot(date_real,new_real,label="'#[3¥ {7 % #l 4" ,color="'#000000",linewidth = 4)
plt.plot(date_real,gdp_real,label='GDP-F i $5%;',color="'#A63F03',linewidth = 4)

plt.grid()
plt.tick_params(labelsize=13)
plt.xlabel(' H #]',fontsize=20)
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plt.ylabel ('} % (%) ',fontsize=20)

x_major_locator=MultipleLocator (20)

ax=plt.gca()

ax.xaxis.set_major_locator(x_major_locator)

plt.legend()

plt.show()

#3738 {5t 4 LML 5 GDPF J5i 28 A FU

fig = plt.figure(figsize=(12,8),dpi=200)

plt.plot(date_real,new_real,label='#[ (% 445 L L(H ', color="'#000000",linewidth = 4)
plt.plot(date_pre,new_pre,label="#[ 3 {7 435 Z F M {H ' ,color="'#707a80"',linewidth = 4)
plt.plot(date_real,gdp_real,label='GDP-F )54 & L {H ', color="'#A63F03',linewidth = 4)
plt.plot(date_pre,gdp_pre,label="'GDP-f g f5 # ffl M| {& ' ,color="'#D9B166"',linewidth = 4)
plt.grid()

plt.tick_params(labelsize=13)

plt.xlabel(' H #]',fontsize=20)

plt.ylabel ('t 3 (%) ', fontsize=20)

x_major_locator=MultipleLocator(20)

ax=plt.gca()

ax.xaxis.set_major_locator(x_major_locator)

plt.legend()

plt.show()

#R WA AERANME

arrayl=np.array(df_pre_two.iloc[:,2])

peak_indexes = signal.argrelextrema(arrayl, np.greater, order=3)

peak_indexes = peak_indexes[0]

peak_indexes

valley_indexes = signal.argrelextrema(arrayl, np.less, order=3)

valley_indexes = valley_indexes[0]

valley_indexes

#3037 it 4 AR 5 BOR (B

(fig, ax) = plt.subplots()
ax.plot(np.array(df_pre_two.iloc[:,0]), arrayl)

peak_x = peak_indexes

peak_y = arrayl[peak_indexes]

ax.scatter(peak_x, peak_y, marker='o', color='red', label="Peaks")

# Plot valleys

valley_x = valley_indexes

valley_y = arrayl[valley_indexes]

ax.scatter(valley_x, valley_y, marker='o', color='green', label="Valleys")
plt.title (" H7H it &8 B AR ANME ")

# I fm B B

plt.legend(loc='best')

x_major_locator=MultipleLocator (20)

ax=plt.gca()

ax.xaxis.set_major_locator(x_major_locator)

# # REHR
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# plt.savefig('peaks-valleys.png')

# R ER

plt.show()

array2=np.array(df_pre_two.iloc[:,1])

peak_indexes = signal.argrelextrema(array2, np.greater, order=3)
peak_indexes = peak_indexes[0]

peak_indexes

valley_indexes = signal.argrelextrema(array2, np.less, order=3)
valley_indexes = valley_indexes[0]

valley_indexes

#3X  GDPF )k 15 4 oy AR &

(fig, ax) = plt.subplots()
ax.plot(np.array(df_pre_two.iloc[:,0]), array?2)

peak_x = peak_indexes

peak_y = array2[peak_indexes]

ax.scatter(peak_x, peak_y, marker='o', color='red', label="Peaks")

# Plot valleys
valley_x = valley_indexes
valley_y = array2[valley_indexes]
ax.scatter(valley_x, valley_y, marker='o', color='green', label="Valleys")
plt.title (' GDPF IRk & FR AR ME ")
# A E
plt.legend(loc="'best"')
x_major_locator=MultipleLocator (20)
ax=plt.gca()
ax.xaxis.set_major_locator(x_major_locator)
# # REERK
# plt.savefig('peaks-valleys.png')
# L EK
plt.show()
df_depart['class']=""
# A BTN RS A B
for i in range(len(df_depart['Date'])):
if (df _depart.iloc[i,3]==1 and df_depart.iloc[i,4]==1):
df _depart.iloc[i,5]=2
elif (df_depart.iloc[i,3]==1 and df_depart.iloc[i,4]==0):
df _depart.iloc[i,5]=3
elif (df _depart.iloc[i,3]==0 and df_depart.iloc[i,4]==1):
df _depart.iloc[i,5]=1
else:
df _depart.iloc[i,5]=4
df_depart_real=df_depart.iloc[0:108,:]
df_depart_real=df_depart_real.rename (columns={'GDP: Z  [F|FIFE: [FIEE (%) ' : 'GDPF 45 (%) ' H)
df_depart_real=df_depart_real.rename(columns={' ¥ H 44 HWEH S H G 'D
df_record=df_depart_real
df _depart_real['Date']l=pd.to_datetime(df_depart_real['Date'])
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df _depart_real = pd.DataFrame(df_depart_real).set_index('Date')
df_plt=df_depart_real.iloc[:,[0,1]]
fig = px.line(df_plt)
fig['data'][0]['line']['color']='rgb(0, 0, 0)'
figl'data']J[0]['line'] ['width']=3
figl'data'][1]['line'] ['color']="'rgb(139, 69, 19)'
figl'data'][1]1['line']['width']=3
start=df_record.iloc[0,0]
#AR 15 B B B
for i in range(len(df_record['Date'])-1):
if (df _record.iloc[i,5] !'=df_record.iloc[i+1,5]):
end=df_record.iloc[i,0]
if (df _record.iloc[i,5]==1):
fig.add_vrect(xO=start, xl=end,
annotation_text="1", annotation_position="top left",
fillcolor="red", opacity=0.25, line_width=0)
elif (df _record.iloc[i,5]==2):
fig.add_vrect(xO=start, xl=end,
annotation_text="2", annotation_position="top left",
fillcolor="blue", opacity=0.25, line_width=0)
elif (df_record.iloc[i,5]==3):
fig.add_vrect(xO=start, xl=end,
annotation_text="3", annotation_position="top left",
fillcolor="green", opacity=0.25, line_width=0)
else:
fig.add_vrect(xO=start, xl=end,
annotation_text="4", annotation_position="top left",
fillcolor="yellow", opacity=0.25, line_width=0)

start=df_record.iloc[i,0]

fig.show()

df _depart_pre=df_depart.iloc[108:-1,:]

df_depart_pre=df_depart_pre.rename (columns={'GDP: Z i} : Ch) ' : "GDPF AR B FMAE (B ' P
df_depart_pre=df_depart_pre.rename (columns={' 73 F 54540 " " H A S HETNEC)'D
df_record_pre=df_depart_pre
df_depart_pre['Date']=pd.to_datetime(df_depart_pre['Date'])

df _depart_pre = pd.DataFrame(df_depart_pre).set_index('Date')

df _plt_pre=df_depart_pre.iloc[:,[0,1]]

#ARYE TN 45 B o B B

fig = px.line(df_plt_pre)

figl'data'][0]['1line'] ['color']="'rgb(0, 0, 0)'

fig['data'][0]['line']['width']=3

fig['data'][1]['line']['color']="'rgb(139, 69, 19)'

fig['data'][1]['line'] ['width']=3

start=df_record_pre.iloc[0,0]

for i in range(len(df_record_pre['Date'])-1):

if (df _record_pre.iloc[i,5]!=df_record_pre.iloc[i+1,5]):

33



end=df_record_pre.iloc[i,0]
if (df _record_pre.iloc[i,5]==1):
fig.add_vrect(xO=start, xl=end,
annotation_text="1", annotation_position="top left",
fillcolor="red", opacity=0.25, line_width=0)
elif (df _record_pre.iloc[i,5]==2):
fig.add_vrect(xO=start, xl=end,
annotation_text="2", annotation_position="top left",
fillcolor="blue", opacity=0.25, line_width=0)
elif (df_record_pre.iloc[i,5]==3):
fig.add_vrect(xO=start, xl=end,
annotation_text="3", annotation_position="top left",
fillcolor="green", opacity=0.25, line_width=0)
else:
fig.add_vrect(xO=start, xl=end,
annotation_text="4", annotation_position="top left",
fillcolor="yellow", opacity=0.25, line_width=0)
start=df_record_pre.iloc[i,0]
fig.add_vrect(x0=df_record_pre.iloc[18,0], xl1=df_record_pre.iloc[21,0],
annotation_text="2", annotation_position="top left",
fillcolor="blue", opacity=0.25, line_width=0)
fig.show()

2.5 AFHEBSEA R B Be W A R e

df_alldata=pd.read_excel('./[fi{F2/ K % % F- 45 4T 1 #3E . x1sx")
df _alldata
#721E 100035 % B B
df _zz1000=df_alldata.iloc[:,[0,4]]
df _zz1000.drop(df_zz1000.head(2) .index,inplace=True)
df _zz1000.drop(df_zz1000.tail(2) .index,inplace=True)
df_zz1000=df_zz1000.dropna()
df_zz1000 = df_zz1000.drop(df_zz1000[df_zz1000['Unnamed: 4'] ==0].index)
df_zz1000=df_zz1000.rename (columns={'Unnamed: 4':'#H{F100045%{'})
df _zz1000=df_zz1000.rename (columns={'Unnamed: 0':'Date'})
df_zz1000['Date']=pd.to_datetime(df_zz1000['Date'])
df_zz1000 = pd.DataFrame(df_zz1000).set_index('Date')
fig = px.line(df_zz1000)
fig['data'][0]['line']['color']="'rgb(139, 69, 19)'
fig['data'][0] ['line'] ['width']=2
start=df_record.iloc[0,0]
for i in range(len(df_record['Date'])-1):

if (df _record.iloc[i,5] !=df_record.iloc[i+1,5]):

end=df_record.iloc[i,0]

if (df _record.iloc[i,5]==1):
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fig.add_vrect(xO=start, xl=end,

annotation_text="1", annotation_position="top left",

fillcolor="red", opacity=0.25, line_width=0)
elif (df_record.iloc[i,5]==2):

fig.add_vrect(xO=start, xl=end,

annotation_text="2", annotation_position="top left",

fillcolor="blue", opacity=0.25, line_width=0)
elif (df _record.iloc[i,5]==3):

fig.add_vrect(xO=start, xl=end,

annotation_text="3", annotation_position="top left",

fillcolor="green", opacity=0.25, line_width=0)
else:

fig.add_vrect(xO=start, xl=end,

annotation_text="4", annotation_position="top left",

fillcolor="yellow", opacity=0.25, line_width=0)

start=df_record.iloc[i,0]

fig.show()

#Ar T B W 2 R AR A B

df _bp=df_alldata.iloc[:, [0,6]]

df _bp.drop(df_bp.head(2) .index,inplace=True)

df _bp.drop(df_bp.tail(2).index,inplace=True)
df_bp=df_bp.dropna()

df_bp = df_bp.drop(df_bp[df_bp['Unnamed: 6'] ==0].index)

df_bp=df_bp.rename (columns={'Unnamed: 6':'#7¥& & & &2 W HEEH'D

df _bp=df_bp.rename (columns={'Unnamed: 0':'Date'})
df _bp['Date']l=pd.to_datetime(df_bp['Date'])
df_bp = pd.DataFrame(df_bp).set_index('Date')
fig = px.line(df_bp)
fig['data'][0]['line']['color']="'rgb(139, 69, 19)'
figl'data']J[0]['line'] ['width']=2
start=df_record.iloc[0,0]
for i in range(len(df_record['Date'])-1):
if (df _record.iloc[i,5] !=df_record.iloc[i+1,5]):
end=df_record.iloc[i,0]
if (df _record.iloc[i,5]==1):

fig.add_vrect(xO=start, xl=end,

annotation_text="1", annotation_position="top left",

fillcolor="red", opacity=0.25, line_width=0)
elif (df_record.iloc[i,5]==2):
fig.add_vrect(xO=start, xl=end,

annotation_text="2", annotation_position="top left",

fillcolor="blue", opacity=0.25, line_width=0)
elif (df_record.iloc[i,5]==3):

fig.add_vrect(xO=start, xl=end,

annotation_text="3", annotation_position="top left",

fillcolor="green", opacity=0.25, line_width=0)
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else:
fig.add_vrect(xO=start, xl=end,
annotation_text="4", annotation_position="top left",
fillcolor="yellow", opacity=0.25, line_width=0)

start=df_record.iloc[i,0]

fig.show()
# - A I E (T-104) K B |
df_zj=df_alldata.iloc[:, [0,9]]
df _zj.drop(df_zj.head(2).index,inplace=True)
df_zj.drop(df_zj.tail(2).index,inplace=True)
df _zj=df_zj.dropna()
df _zj = df_zj.drop(df_zj[df_zj['Unnamed: 9'] ==0].index)
df_zj=df_zj.rename(columns={'Unnamed: 9':'F{H-4& W E (7T-1045)4540' )
df_zj=df_zj.rename(columns={'Unnamed: 0':'Date'})
df_zj['Date']=pd.to_datetime(df_zj['Date'])
df_zj = pd.DataFrame(df_zj).set_index('Date')
fig = px.line(df_zj)
figl'data'][0]['line']['color']l="rgb(139, 69, 19)'
figl'data']J[0]['line'] ['width']=3
start=df_record.iloc[0,0]
for i in range(len(df_record['Date'])-1):
if (df _record.iloc[i,5]!=df_record.iloc[i+1,5]):
end=df_record.iloc[i,0]
if (df _record.iloc[i,5]==1):
fig.add_vrect(xO=start, xl=end,
annotation_text="1", annotation_position="top left",
fillcolor="green", opacity=0.25, line_width=0)
elif (df_record.iloc[i,5]==2):
fig.add_vrect(xO=start, xl=end,
annotation_text="2", annotation_position="top left",
fillcolor="red", opacity=0.25, line_width=0)
elif (df _record.iloc[i,5]==3):
fig.add_vrect(xO=start, xl=end,
annotation_text="3", annotation_position="top left",
fillcolor="blue", opacity=0.25, line_width=0)
else:
fig.add_vrect(xO=start, xl=end,
annotation_text="4", annotation_position="top left",
fillcolor="yellow", opacity=0.25, line_width=0)

start=df_record.iloc[i,0]

fig.show()

# T A BENRE

df_hb=df_alldata.iloc[:, [0,10]]
df_hb.drop(df_hb.head(2).index,inplace=True)
df_hb.drop(df_hb.tail(2).index,inplace=True)
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df _hb=df_hb.dropna()

df_hb = df_hb.drop(df_hb[df_hb['Unnamed: 10'] ==0].index)
df _hb=df_hb.rename (columns={'Unnamed: 10':'HH &4 "'})
df_hb=df_hb.rename(columns={'Unnamed: 0':'Date'})
df_hb['Date']=pd.to_datetime(df_hb['Date'])

df_hb = pd.DataFrame(df_hb).set_index('Date')

fig

= px.line(df_hb)

fig['data'][0]['line'] ['color']="rgb(139, 69, 19)'
fig['data'][0]['line'] ['width']=3

start=df_record.iloc[0,0]

for

fig

i in range(len(df_record['Date'])-1):
if (df _record.iloc[i,5] !'=df_record.iloc[i+1,5]):
end=df_record.iloc[i,0]
if (df _record.iloc[i,5]==1):
fig.add_vrect(xO=start, xl=end,
annotation_text="1", annotation_position="top left",
fillcolor="red", opacity=0.25, line_width=0)
elif (df _record.iloc[i,5]==2):
fig.add_vrect(xO=start, xl=end,
annotation_text="2", annotation_position="top left",
fillcolor="blue", opacity=0.25, line_width=0)
elif (df_record.iloc[i,5]==3):
fig.add_vrect(xO=start, xl=end,
annotation_text="3", annotation_position="top left",
fillcolor="green", opacity=0.25, line_width=0)
else:
fig.add_vrect(xO=start, xl=end,
annotation_text="4", annotation_position="top left",
fillcolor="yellow", opacity=0.25, line_width=0)

start=df_record.iloc[i,0]

.show ()

#H— 05 WA & B

fig
plt
plt

plt.

plt.
plt.

plt

plt.

= plt.figure(figsize=(12,8),dpi=200)

.plot (dateall,df_tocorr_one.iloc[:,0],label="'"HiF1000454(",color="'#000000",linewidth = 2.5)
.plot(dateall,df_tocorr_one.iloc[:,1],label="4x¥ & B i i & W 25 45 40", color="#707a80"' ,linewidth

= 2.5)

plot(dateall,df_tocorr_one.iloc[:,2],label="'H{F-%4 415 (7-104) 5% ' ,color="'#A63F03',,linewidth
= 2.5)
plot(dateall,df_tocorr_one.iloc[:,3],label="'
grid()

Ax

M #4',color="#D9B166',linewidth = 2.5)

.tick_params(labelsize=13)

xlabel (' H #',fontsize=20)

x_major_locator=MultipleLocator (730)

ax=plt.gca()

ax.xaxis.set_major_locator(x_major_locator)
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plt.legend()

plt.show()

SRS ST

df _return=df_tocorr.pct_change()

df_revar=np.var(df_return)

templ=df_depart_real.iloc[:,4]

templ=templ.resample('D') .asfreq()

temp2=pd.merge (templ,df_tocorr,on='Date')

# temp2.to_csv(' KKK KX .csv')

df_alldepart=pd.read_csv(' K % /X .csv',encoding="'gbk')

df_alldepart['Date']=pd.to_datetime(df_alldepart['Date'])
#R EF 5

df_alldepart = pd.DataFrame(df_alldepart).set_index('Date')

1]

df_two=df_alldepart[df_alldepart['class'] == 2]

df _three=df_alldepart[df_alldepart['class'] == 3]

df _four=df_alldepart[df_alldepart['class'] == 4]

df_one=df_alldepart[df_alldepart['class']

df _onevar=np.std(df_one.pct_change())

df _twovar=np.std(df_two.pct_change())

df _threevar=np.std(df_three.pct_change())

df _fourvar=np.std(df_four.pct_change())

df_std = pd.concat([df_onevar,df_twovar,df_threevar,df_fourvar], axis=1)

df _std=df_std.rename(columns={0:'% — N &', 1:'"E _ME ", 2:"E=N K" ,3: " EWHNE'})
df _std=df_std.iloc[[1,2,3,4],:]

#i L

¢ —REHEREAELEDRA—EMERAE, 440G, —EA528, UALEARFEA
(1+3\%) ~(1/52)-1
#0.0569\%. ARt A S B K ERE L AR HEHTHE. [ (1+4\4%) #1/3655% 7
1 -1=0.0001059015326852

df _stdmeanone=np.mean(df_one.pct_change())

df _stdmeantwo=np.mean(df_two.pct_change())

df _stdmeanthree=np.mean(df_three.pct_change())

df _stdmeanfour=np.mean(df_four.pct_change())

df _xpone=(df_stdmeanone-0.0001059015326852) /df _onevar*math.sqrt(255)

df _xptwo=(df_stdmeantwo-0.0001059015326852) /df _twovar*math.sqrt(255)

df _xpthree=(df_stdmeanthree-0.0001059015326852) /df _threevar*math.sqrt (255)
df _xpfour=(df_stdmeanfour-0.0001059015326852) /df _fourvar*math.sqrt (255)
df_xp = pd.concat([df_xpone,df_xptwo,df_xpthree,df_xpfour], axis=1)

df _xp=df_xp.rename(columns={0:' &% — M F ', 1" E M E " 20" E =M 3" FWHE'D
df _xp=df_xp.iloc[[1,2,3,4],:]
df_xp.to_csv(' ¥ £ csv',encoding="utf_8_sig')

2.6 ABUE U P
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from scipy.optimize import minimize

df_pointall=pd.read_excel (' A %=l 4 X .x1sx')

df _pointall

def risk_budget_objective(weights,cov):
weights = np.array(weights) #weights ) — % %4l
sigma = np.sqrt(np.dot(weights, np.dot(cov, weights))) #HXE 4l E4r/E =
#sigma = np.sqrt(weights@cov@weights)

MRC = np.dot(cov,weights)/sigma #MRC = cov@weights/sigma
#MRC = np.dot(weights,cov)/sigma

TRC = weights * MRC

delta_TRC = [sum((i - TRC)*%*2) for i in TRC]

return sum(delta_TRC)

def total_weight_constraint(x):
return np.sum(x)-1.0

def long_only_constraint(x):
return x

def compute(cov,x0):
bnds = tuple((0,None) for x in x0)
cons = ({'type': 'eq', 'fun': total_weight_constraint})
print (bnds)

i cons = ({'type':'eq', 'fun': lambda x: sum(x) - 1})
options={'disp':False, 'maxiter':1000, 'ftol':1e-20}
solution = minimize(risk_budget_objective,x0,args=(cov), bounds=bnds, constraints=cons,

method='SLSQP', options=options)
# REHRE
final_weights = solution.x ##{ &
for i in range(len(final_weights)):

print (£ '{final_weights[i]:.1\%}#% % T{R_cov.columns[i]}')df_one=df_alldepart [df_alldepart['class']

df_two=df_alldepart[df_alldepart['class'] == 2]
df _three=df_alldepart[df_alldepart['class'] == 3]
df _four=df_alldepart[df_alldepart['class'] == 4]
df_one=df_omne.iloc[:,1:6]

df _one=df_one.pct_change()
df_one=df_omne.iloc[1:,:]

R_cov_one = df_omne.cov()

cov_one = np.array(R_cov_one)
x1=[0.45,0.25,0.17,0.13]

compute(cov_one,x1)

df _two=df_two.iloc[:,1:6]

df _two=df_two.pct_change()

df _two=df_two.iloc[1:,:]

R_cov_two = df_two.cov()

cov_two = np.array(R_cov_two)
x2=np.array([0.52,0.31,0.10,0.7])

compute (cov_two,x2)
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df _three=df_three.iloc[:,1:6]

df _three=df_three.pct_change ()
df_three=df_three.iloc[1:,:]

R_cov_three = df_three.cov()

cov_three = np.array(R_cov_three)
x3=np.array([0.62,0.25,0.7,0.6])

compute (cov_three,x3)

df _four=df_four.iloc[:,1:6]

df _four=df_four.pct_change()

df _four=df_four.iloc[1:,:]

R_cov_four = df_four.cov()

cov_four = np.array(R_cov_four)
x4=np.array([80,12,5,3])

compute (cov_four,x4)

df _pointall=df_pointall.iloc[:,1:]
df_preone=df_pointall[df_pointall['f}f&'] == 1]
df_pretwo=df_pointall[df_pointall['f}f&'] == 2]
df_prethree=df_pointall[df_pointall[' [t f'] == 3]
df_prefour=df_pointall[df_pointall['ff& '] == 4]
df _preonevar=np.std(df_preone.pct_change())

df _pretwovar=np.std(df_pretwo.pct_change())

df _prethreevar=np.std(df_prethree.pct_change())
df_prefourvar=np.std(df_prefour.pct_change())

df _prestd = pd.concat([df_preonevar,df_pretwovar,df_prethreevar,df_prefourvar], axis=1)
df_prestd=df_prestd.rename(columns={0:' % — &', 1:' & K&, 2. F =" ,3:  FWHE'D
df_prestd=df_prestd.iloc[0:4,:]
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