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Research on Dynamic Pricing of Car-Free Transportation Platform Based on
Regression Model and Random Forest

Abstract

With the gradual rise of the carless carrier industry in China, the scientific pricing
of the carrier line is an urgent problem to be solved by many carless carrier platforms.
In this paper, aiming at the determination of pricing and subsequent pricing adjustment
of car-free transport platform, unrelated variables with great impact on pricing are
screened out based on correlation analysis, regression analysis and random forest
algorithm. Then, the traditional pricing model through premium rate and self-
constructed comprehensive evaluation index are evaluated. Finally, the guide price and
total line cost are predicted by random forest model, and the price is adjusted
dynamically by nonlinear regression.

For the main factor analysis of the pricing of the car free carrier platform: because
the carrier order information data of the platform has the characteristics of high
dimension, multiple data types and high correlation between variables. Therefore, after
the numerical processing and screening of the data, we first eliminate the variables with
high correlation by means of correlation analysis. Then, we calculate the pricing
coefficient and P value of each independent variable by linear regression. At the same
time, we also calculate the feature importance of each variable through random forest.
Combining the two models, we find that the total mileage, vehicle length, transportation
level and business type have a high impact on the overall pricing. At the same time, we
found that according to the total mileage, it is obviously divided into two piles: short-
distance orders less than 500 kilometers and long-distance orders greater than 2000
kilometers. Similarly, using these two models, we find that for short-distance
transportation less than 500 km, the vehicle length also has a certain impact on the
freight guide price; For long-distance transportation greater than 2000 kilometers, the
trading partner, renewal or not, demand urgency and packaging type have a certain
impact on the pricing.

For the pricing evaluation model of car free carrier platform: firstly, we introduce
the calculation and evaluation method of premium rate in finance. It is found that the
effect of this model is poor, and the data with high premium rate is the high premium
rate due to the original business type. However, at the current stage, the focus of the
platform is to quickly promote the transaction and lower the carrier cost, and the
premium rate can only represent the lower carrier cost. Therefore, we have constructed
our own comprehensive cost effectiveness index: model evaluation through final
pricing, guidance price, transaction success duration and demand urgency.

For the pricing strategy model of the car free carrier platform: firstly, we use the
random forest algorithm to predict the total line cost and guide price through the six
most important variables: total mileage, vehicle length, business type, transportation
level, demand urgency and packaging type, The accuracy of the total line cost model is
99.26%; The accuracy of the guidance price is 98.36%. Finally, we further verify it with
premium rate model and cost effectiveness comprehensive index, and the effect is better
than that of traditional pricing model. For the price adjustment strategy model of car



free carrier platform, we construct a nonlinear regression model through the distribution
rules of feedback times and price adjustment proportion of trading partners. The results
show that for carriers, the price adjustment rates from the first to the third are 92%, 129%
and 166% respectively, and for individual drivers, the price adjustment rates are 89%,
114% and 140% respectively.

According to the above conclusions, we wrote a recommendation letter to the
vehicle free carrier platform, analyzed the advantages and disadvantages of this
research, and put forward the corresponding improvement direction.

Key words: regression model, premium rate, random forest algorithm
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import seaborn as sns

from sklearn.linear_model import LinearRegression
from sklearn.ensemble import RandomForestRegressor
from sklearn.model_selection import cross_val_score
from sklearn.preprocessing import MinMaxScaler
from matplotlib.font_manager import FontProperties
from sklearn.ensemble import RandomForestClassifier
from keras.models import Sequential

from keras.layers import Dense, Dropout

from keras.wrappers.scikit_learn import KerasClassifier
from sklearn.model_selection import cross_val_score
from sklearn.model_selection import KFold

from keras.utils import to_categorical

from sklearn.model_selection import train_test_split
from sklearn.svm import SVR

from xgboost.sklearn import XGBClassifier

from scipy import stats

# In[6]:

7

# MABIEEPBLETERTRIMNEESENLLTE
data = pd.read_csv("Fft 1 —.csv")
result = dict()
for name in data.columns:

process = list(set(data[name]))

if len(process)<20:

resultfname] = process

print("IA TEIIFRFDEKTE")

for i in result.keys():

print(i,result[i])

# ## OB—EBREEDT

# In[402]:
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data = pd.read_csv("fff{4—.csv")

# 115 id A%

# BRERAT

# KB [ER, Hiz]--> ER 0, &z 1
business_type = {"E1K"0,"&iz"1}

data[" M 552K 81"] = data[" W 552 2. map(business_type)

# OBRKE 1 [ER, XERE] --> H®0, XiEkizl
need_type 1 = {"&@&"0," X k15 "1}

data["&F k£ A 1"] = data["F 3K ZEE! 1"].map(need_type_1)
# FTOREB 2 (gAY, 3TRIT --> I@AS0, ikl
need_type_2 = {"IffBF"0,"3+ %" 1}

data["& kLAY 2"] = data["F K ZEE! 2"].map(need_type_2)
# GEME (FAEH) ~Ey

# B&mS? (FHE)

# BB Ay

# BEIESN (FEaH) ALy

# BEEE [ENRES, R, FEEF S5 ECP HHMBESRE] --> ELEF0ED
W1 5% ECP Bt X B sk #$8:2, K Al:nan

xugian = {"JELEE"0,"ENIREE "1, 4% ECP B HETX E S 5y 2}
data['BEEE"] = data[" B EEZE"].map(xugian)

# AN AT? LBR?

del data["#5 & ™ ="

# SCRRE|ZERTE: KBR?

del data["SEFRE] ZE F ()"

del data["B F9M™ "]

# XHMMFK: A%?

# X ZHINETE: KBR?

del data["% 5 A DA 8] "]

# THMINEER KBR?

del data["&Z 2 A B HA"]

# TR ZERE): KB?

del data[" Tt &) & ZE B8]

# ITRIAREBE: KBR?

del data[" It XEBHI"]

# rIREHE: KBR?

del data[" 7 #& B [8)"]

# RN [C,'B]-->"B"0,"C"1

finish_target = {"B":0,"C":1}

data["p3ZITR "] = data["BL XX E "].map(finish_target)
# FRKESEREAMEL (WTE—cell), FIARE—
del data["ZE4RMIE "]

# FREYERERS [DIR, 'BDC] --> DIR0, BDC:1
show_type = {"DIR":0,"BDC":1}
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data["FrAI B KAE"] = data["#rHI B < REE"].map(show_type)
# FTEXE (R, BERE, AL, N, BEER] --> ALT0810:1 AR E:2 BT
1:3,"N":nan
pack_type = {"AT"0,"8ia"1,"FELRE"2, " EHATEIR"3)}
data["¥TEKE"] = data["FTEKE"]. map(pack_type)
# C i it RIREEARE: y?
# BE—XKBNEE: XY
del data["&/a—>R18{ A [E)"]
# FE5. KB
del data["?@,%"]
# FREARE, ERRECHARE? RAESS, BILER?
del data["2& HIHREL]
del data["Z£ H9R L]
del data["EIH9 K £
# BRER [ ZHRizh, —REH, =Rih]--> — Rz 0, ZRizk 1, =RiEH 2
transport_level = {—2Riz%i"0, — Rzt 1, =Rizki 2}
data["iIz%E4R "] = data["BHIZFR"].map(transport_level)
# PN EZSTAEE KR
del data[ 1B/ & #Zm:ﬁJZHTlEﬂ ]
# IBAMER [KIAE AWK, BFE]--> MK 0, KIAE: 1, AST 2 y?
changing_price = {J&1K"0, XA 1, @5"2}
data[" BT LR = data["iﬁmé‘éﬁlﬁ”] map(ohanging_price)
# PMERRE [EFEERFN, B2, NT-->"EM"0 2" 1 'EF LR "2 'Nnan
changing_emergency = {"&#1"0, ',\,L, 1 EEERN2)
data[" AN E 2R E"] = data[" BN EEFEE "] map(changing_emergency)
# 180 ECP BR8] XBR?
del data["iA#) ECP BIEE AT [E]"]
# RORERH KB
del data[" @B R ELREH"
# IBAMBERBRPEESE, N, T RE, dt=W, WEa] --> a0, FE"11bx
2,5 A":3,"N"nan
start_area = {BEIE &0, KA 1, dERH"2,50EE" 3}
data["1G A BN ZFR"] = data["th K Hb &1 B FK"].map(start_area)
# LFREERE EK?
del data["SEPrEEZERT 8] "]
# SCRREERATE) FKBR?
del data["SEFREE SR A (8]
# LPRAZERE EBR?
del data["SEfR& ZE A jE]"]
# ESRE £k (£8AETMN)
del data["fE&IRTS"]
# EMKBE DL L (MARINERE)
del data["ZE4HET 3K
# BRI EGREIR [N, T RE, L=Zm, WEE, TEgEE/RERX]--> tEH0, T R
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H 1A 2 e E/REBX "3, "N" nan
#target area = (ItEE™"0, T HRE" 1,704 2, HEAEE RERX"3}
#data[' B FHb A B FR"|=data[" B F9Hb & B FR"].map(target_area)
del data[" B H9Hb EH B FR"]
# X ZFIRETIE] KBk
del data['3Z % FF 4R i [E]"]
# X ZHERE B EBk
del data["3Z 5 5 R A 8] "]
# XHWR {5 B F C: FIA onehot HRLAR
b = list()
c = list()
for i in data[" X S IR "]:
if i =="B":
b.append(1)
c.append(0)
elif i == "C™
b.append(0)
c.append(1)
else:
b.append(1)
c.append(1)
data["Z Z 3T %R B"]=b
data['ZZ HXTHR C'l=c
del data["Z ZXF % "]
# THRIE AR (A, RAEE S, FER, WE
del data["i ! E£% 52 B A 8] )
# ITRIEREGFNK ARE? KIEME?
del data["iT X E R EIFRF K"
# ITRIEERE WX
del data["TT XS ZAa]"]
# ITRIZNARSE] ME
del data["HH I B34 R )]
# WXER [PERX, WEFX] --> "2KEK"0," W FX"1
area_type = {"73&[X"0," W &EX "1}
data["Hh X 2K F"|=data["Hh X K E!"].map(area_type)
# WX, EEE—
data["# X "]=data["#B X "]-1
# AR £ (2 AEZRILTR)
del data["FRAPIRZS"]
# PREV_EIEERS (A EBR
del data["trEY_CIEERT[E]"]
# PREV_EIEBEE Xk
del data["#RAY_€I& B Hi"]
# RERS £k (£8ALER)
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del data["FH IRZS"]

# XHER [$E, 8, N, 14 --> "I E"0,"8"1,"14"2,"N":nan
deal_type = {"#88":0,"8"1,"14":2}

data["RZ ZHIET"] = data["'Z HIEI"].map(deal_type)

# RERYRAD ML

del data["ZE& 4R A5"]

# C WM &R RE8

# B iR RE

# BN RIREE AE? 1 y?

# ERRBRA AT y?

# FRRE ME

del data["& KIRA"]

# HBRESEE [BHITE,ERITE, HAITR] -—> BHITE 0 B2ITE LFAITE
"2

need_emergency = { BHITE"0, E2ITE" 1 FAITE"2)

data["F Rk ERAFEHE " |=data["F K EAFEE"].map(need_emergency)
display(data.head())

data = data.set_index("{F55 id")

data.to_csv("processed_data.csv")

# In[484]:

# X MHF

data = pd.read_csv("fff{—.csv")

plt.plot(data[" ZE4mI E " data[ ZEHIE AL, " label =" TE")

reg = LinearRegression()

reg.fit(np.array(data[" ZE4H K E "]).reshape(-1,1),data[" ZEFHIERL])

plt.rcParams['font.sans-serif'] = ['Microsoft YaHei']

plt.plot(np.linspace(np.min(data[" Z=3H E"]),np.max(data["ZE 44 E]),1000),
np.linspace(np.min(data[" Z& i K & "Dnp.max(data]’ F W K &

"1),1000)*reg.coef_[0]+reg.intercept_,label="[E1 3 g %"

pltxlabel("ZEHH I E")

pltylabel("ZE3HIELL")

plt.legend()

plt.savefig("ZEHIEAL 5 K F X R E.png”,dpi=300)

plt.show()

# In[485]:

# HANEIRXRE
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processed_data = pd.read_csv("processed_data.csv").set_index("{E% id")
plt.figure(figsize=(12,8))

sns.heatmap(abs(processed_data.corr()))

plttitle("$IBIE X MR ER")
plt.savefig("#HEHH X M R £3k png”.dpi=300)

plt.show()

# SERZ M EEATERITLRER IS SN

# In[405]:

import statsmodels.formula.api as sm
import statsmodels.api as sm
processed_data = pd.read_csv("processed_data.csv").set_index("f£% id")
# IREURHIE
feature = "R EBR" "W KB "FRER 1" "FREKR 2,
FTERE "ZREFR XK FEREIEREZXHHR B XHHR C

LIS (RAH)
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["Z&ERIEFMN (FREF) ")1="N"]
processed_data_x = processed_data_x.dropna()
# PR M2 BR S SN EA output
processed_data_y = processed_data x["4B8IESM (F&H) "
# B output =
del processed_data_x["#&EKIESH (RE&F) "]
# BHEIR—1L
mms = MinMaxScaler()
processed_data_x = mmes.fit_transform(processed_data_x)
processed_data_x=sm.add_constant(processed_data_x)
y = list()
for i in processed_data_y:

y.append(float(i))
reg = sm.OLS(np.array(y),processed_data_x)
clf = reg.fit()
feature_importance = sorted(list(zip(abs(clf.pvalues[1:]) feature[:-1])),reverse=True)
importance = list()
name = list()
for i in feature_importance:

importance.append(i[0])

name.append(i[1])
plt.barh(y=name,width=importance)

23



plt.xlabel("Pvalue")

plt.title("Z Bl 3 pvalue 1E")

plt.tight_layout()

pltsavefig("&Z =L M EHEHY pvalue.png”,dpi=300)
plt.show()

# In[397]:

import statsmodels.formula.api as sm
import statsmodels.api as sm
processed_data = pd.read_csv("processed_data.csv").set_index("f£5% id")
# BRI
feature = ["RERR"WHKE" "FREKE 1" "FRKE 2,
"BEEEERKE AR TRE
FTERE "ZRER XK HBREIBEEZXHNR B XHHR C
LIRS (RAH)
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["4&EEIESN (FRE&H) ")'="N"]
processed_data_x = processed_data_x.dropna()
# B H AV BRI S TE AN output
processed_data_y = processed_data x["4BRIESM (FE&HL) "
# B output =
del processed_data_x["#&B&IES N (FA&F) "
# FHEIR—1
mms = MinMaxScaler()
processed_data_x = mms.fit_transform(processed_data_x)
processed_data_x=sm.add_constant(processed_data_x)
y = list()
for i in processed_data_y:
y.append(float(i))
reg = sm.OLS(np.array(y),processed_data_x)
clf = reg.fit()
feature_importance = sorted(list(zip(abs(clf.params[1:]),feature[:-1])))
importance = list()
name = list()
for i in feature_importance:
importance.append(i[0])
name.append(i[1])
plt.barh(y=name,width=importance)
plt.xlabel("Coefficient")
plt.title("Z B IF R £
plt.tight_layout()
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pltsavefig("&ZEE% M B F/EH coefficient.png”,dpi=300)
plt.show()

# In[400]:

# HTFERERESMEXMRRT, SEEREIEEXMARE, A2 EEXNTEERR,
ERFHMANTEN FXRE R0

import statsmodels.formula.api as sm

import statsmodels.api as sm

processed_data = pd.read_csv("processed_data.csv").set_index("f£55 id")

# BT

feature = ["WV 52K AY" "F R KA 1" "FRKE 2",
"BEEEEWKE TR TR
FTERR  ERER WX AR FRELEE "XHNR BZXHHR C

LERIESM (FAH) "
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["Z& IS5 S (REF) "1'="N"]
processed_data_x = processed_data_x.dropna()
# TR R 2R ER S SN E A output
processed_data_y = processed_data_x['4&B&IESN (FRE&H)
# B output £
del processed_data x["ZE8IE SN (REF) "]
# BIEF—1
mms = MinMaxScaler()
processed_data_x = mms.fit_transform(processed_data_x)
processed_data_x=sm.add_constant(processed_data_x)
= list()
for i in processed_data_y:

y.append(float(i))
reg = sm.OLS(np.array(y),processed_data_x)
clf = reg.fit()

feature_importance = sorted(list(zip(abs(clf.params[1:]),feature[:-1])))
importance = list()
name = list()
for i in feature_importance:
importance.append(i[0])
name.append(i[1])
plt.barh(y=name,width=importance)
plt.xlabel("Coefficient")
plttitle("Z M EIARE (TAER) )
plt.tight_layout()
pltsavefig("& L EL MBI FFH coefficient-- T2 B FE .png",dpi=300)
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plt.show()
# In[349]:

# HTERERSMBEXMART, SBHASEEXMEARE, At SERXNTEER,
EXRFEMMTEN TXERENZ
import statsmodels.formula.api as sm
import statsmodels.api as sm
processed_data = pd.read_csv("processed_data.csv").set_index("{F% id")
# IREURHE
feature = ["MP & 2KBI" "FBKKE 1" "FR KB 2",
EREE"EFHKE TR R
FTERE "ZREFER XK FEREIEREZXHNR BXHHR C
LWIESM (A&H) 1]
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["4&EEIESN (FR&H) ")'="N"]
processed_data_x = processed_data_x.dropna()
# PR I M2 BR S SN E A output
processed_data_y = processed_data x["4&B&IESMN (F&H) "
# Mk output £
del processed_data_x["#&BRIES (F&F) "]
# HAEF—1k
mms = MinMaxScaler()
processed_data_x = mmes.fit_transform(processed_data_x)
processed_data_x=sm.add_constant(processed_data_x)
= list()
for iin processed_data_y:

y.append(float(i))
reg = sm.OLS(np.array(y),processed_data_x)
clf = reg.fit()

feature_importance = sorted(list(zip(abs(clf.pvalues[1:]) feature[:- 1])),reverse=True)
importance = list()
name = list()
for i in feature_importance:

importance.append(i[0])

name.append(i[1])
plt.barh(y=name,width=importance)
plt.xlabel("pvalue")
plt.title("pvalue for OLS without distance")
pltsavefig("&E 24 M EFA/FH pvalue-- T2 EFE png")
plt.show()
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# In[409]:

processed_data = pd.read_csv("processed_data.csv").set_index("f£5% id")
# EEURFLE
feature = ["RAERE", ili“é’ém",”ﬁ;%??*i” 1" "EBR KA 2"
"BREE i%kF "FRE RN R
FTERE "ZEREFER XK HBREIBEEZXHNR B'XHHR C
LERIESIN (RAH)
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["4&EEIESN (FRE&H) ")'="N"]
processed_data_x = processed_data_x.dropna()
# REUE L AV E8 T S TE AN output
processed_data_y = processed_data_x['4&B&IESN (FRE&H) "
# & output &
del processed_data_x["#&B&IES T (FA&F) "
# FHRIR—1
mms = MinMaxScaler()
processed_data_x = mms.fit_transform(processed_data_x)

y = list()
for iin processed_data_y:
y.append(float(i))

print("The cross validation accruacy is",np.mean(score))
rf fit(processed_data_x,processed_data_y)
print("The feature importance based on the feature importance is ")
plt.rcParams['font.sans-serif'] = ['Microsoft YaHei']
process = pd.DataFrame()
feature_importance = sorted(list(zip(rf.feature_importances_ feature[:-1])))
importance = list()
name = list()
for i in feature_importance:
importance.append(i[0])
name.append(i[1])
plt.barh(y=name,width=importance)
plt.xlabel("feature importance”)
pittitle("EAIFMRAIFIEEE M)
plt.tight_layout()
plt.savefig("fBHFHRMAY feature importance.png”,dpi=300)
plt.show()
#print(feature_importance)

# In[403]:
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plitplot(data[" BB " data[' &SN (FEF) """
plt.plot([500 for i in range(2)],np.linspace(np.min(data[" & EEIESM (RE&F) "),
np.max(data["%&BBIE SN (FEF)
)
2,".") label="500 A B FRL%"
plt.plot([2000 for i in range(2)],np.linspace(np.min(data[" & RIS (REH) ),
np.max(data['Z& SN (F&H)
i)
2,"-.") label="2000 A B4 FRL"
pltxlabel(" 2 BFEE")
pltylabel("tg§ ")
plttitle("RERREREIESNIXEE")
plt.legend()
pltsavefig(" 2 B2 54 IESFMBI X R E . png",dpi=300)
plt.show()

# In[495]:

processed_data = pd.read_csv("processed_data.csv").set_index("f£5% id")
# EEURFLE
feature = [' A EBFE"" %%’é’i’ SRR 1" K KE 2,
"BHEE Zﬁiﬂﬂcﬁf "R R R R
FTERE "ZREFR XK RERESBEEXHNR B HHR C
LIRS (RAH)
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x[" /& B F£"]>500]
processed_data_x = processed_data_x.dropna()
# TREUA RIS SIMEA output
processed_data_y = processed_data_x["4&B&IESN (FRE&H) "
# B output £
del processed_data x["&E&I§S (REFL) "]
# HEIR—1
mms = MinMaxScaler()
processed_data_x = mmes.fit_transform(processed_data_x)
# ¥:7 random forest
rf = RandomForestRegressor(n_estimators=1000,max_depth=4)
score = cross_val_score(rf,processed_data_x,processed_data_y,cv=>5)
print("The cross validation accruacy is",np.mean(score))
rf.fit(processed_data_x,processed_data_y)
print("The feature importance based on the feature importance is ")
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plt.rcParams['font.sans-serif'] = ['Microsoft YaHei']
process = pd.DataFrame()
feature_importance = sorted(list(zip(rf.feature_importances_,feature[:-1])))
importance = list()
name = list()
for i in feature_importance:

importance.append(i[0])

name.append(i[1])
plt.oarh(y=name,width=importance)
plt.xlabel("feature importance”)
plttitle("KEEBHIFHEEEM")
plt.tight_layout()
plt.savefig("KEE B Y feature importance.png”,dpi=300)
plt.show()
#print(feature_importance)

# In[494];

processed_data = pd.read_csv("processed_data.csv").set_index("{£5% id")
# EEURFLE
feature = ["REBRE" "W KA "H/REKR 1" "FREKE 2,
"BEREEERKE" TR TRE
FTERE "ZRER XK HBREIBERXHNR BRHHR C
LIRS (FaH)
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["/2 B F£"]<500]
processed_data_x = processed_data_x.dropna()
# TREUA V&R IESIMER output
processed_data_y = processed_data x["4&B8IESM (F&H) "
# MER output =
del processed_data_x["#&B&IES N (FA&F) "
# BHRIA—1
mms = MinMaxScaler()
processed_data_x = mms.fit_transform(processed_data_x)
# E37 random forest
rf = RandomForestRegressor(n_estimators=1000,max_depth=4)
score = cross_val_score(rf,processed_data_x,processed_data_y,cv=>5)
print("The cross validation accruacy is",np.mean(score))
rf fit(processed_data_x,processed_data_y)
print("The feature importance based on the feature importance is ")
plt.rcParams['font.sans-serif'] = ['Microsoft YaHei']
process = pd.DataFrame()
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feature_importance = sorted(list(zip(rf.feature_importances_,feature[:-1])))
importance = list()
name = list()
for i in feature_importance:
importance.append(i[0])
name.append(i[1])
plt.oarh(y=name,width=importance)
plt.xlabel("feature importance")
plttitle("4ZEE BRIFFEEE ")
plt.tight_layout()
plt.savefig("52FE B HY feature importance.png”,dpi=300)
plt.show()
#print(feature_importance)

# In[351]:

import statsmodels.formula.api as sm
import statsmodels.api as sm
processed_data = pd.read_csv("processed_data.csv").set_index("f£5% id")
# EEURFLE
feature = ["REBRE" "W KA "H/REKR 1" "FREKE 2,
"BEREEERKE" TR TRE
FTERE "ZRER XK HBREIBERXHNR BRHHR C
LIRS (FaH)
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["4&EEIESN (FRE&H) ")'="N"]
processed_data_x = processed_data_x[processed_data_x[" /& B F£"]>500]
processed_data_x = processed_data_x.dropna()
# TR MR ER S SN E A output
processed_data_y = processed_data_x["Z&EEIESM (FRE&F) "]
# Mk output &
del processed_data_x["Z&E&IESM (RAE&H) "
# HIEE—1
mms = MinMaxScaler()
processed_data_x = mms.fit_transform(processed_data_x)
processed_data_x=sm.add_constant(processed_data_x)
y = list()
for iin processed_data_y:
y.append(float(i))
reg = sm.OLS(np.array(y),processed_data_x)
clf = reg.fit()
feature_importance = sorted(list(zip(abs(clf.pvalues[1:]),feature[.- 1])),reverse=True)
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importance = list()
name = list()
for i in feature_importance:
importance.append(i[0])
name.append(i[1])
plt.barh(y=name,width=importance)
plt.xlabel("Pvalue™)
plt.title("Pvalue for OLS for long distance”)
pltsavefig(" &L =L M EFEHY pvalue--more than 500km.png”)
plt.show()

# In[350]:

import statsmodels.formula.api as sm
import statsmodels.api as sm
processed_data = pd.read_csv("processed_data.csv").set_index("f£5% id")
# EEURFLE
feature = ["RERR"WHKE" "HREKE 1" "FRKE 2,
"BEEEERHKE AR TRE
FTERE "ZEREFER XK REREIBEE ' XHNR B XHXHR C
LIRS (RAH)
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["4&EEIESN (FRE&H) ")'="N"]
processed_data_x = processed_data_x[processed_data_x[" /2 B F£"]<500]
processed_data_x = processed_data_x.dropna()
# PR I M2 BR S SN E A output
processed_data_y = processed_data x["&EEIESM (FREF) "
# Mk output £
del processed_data_x["Z&E&IE S (FAE&H) '
# HAEFI—1k
mms = MinMaxScaler()
processed_data_x = mmes.fit_transform(processed_data_x)
processed_data_x=sm.add_constant(processed_data_x)
y = list()
for iin processed_data_y:
y.append(float(i))
reg = sm.OLS(np.array(y),processed_data_x)
clf = reg.fit()
feature_importance = sorted(list(zip(abs(clf.pvalues[1:]) feature[:- 1])),reverse=True)
importance = list()
name = list()
for i in feature_importance:
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importance.append(i[0])

name.append(i[1])
plt.barh(y=name,width=importance)
plt.xlabel("Pvalue")
plt.title("Pvalue for OLS for short distance”)
pltsavefig("&EEZ M EIFFH pvalue--less than 500km.png”)
plt.show()

# In[487]:

import statsmodels.formula.api as sm
import statsmodels.api as sm
processed_data = pd.read_csv("processed_data.csv").set_index("{£55 id")
# BRI
feature = "R EBR" "W KR "FORER 1" "FREKR 2,
"BEREEERHKE TR TRE
FTRXE "ERER WX EE " FREZEE "XHUR B'XHHR C'
LIRS (RAH)
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["4&EEIESN (FRE&H) ")'="N"]
processed_data_x = processed_data_x[processed_data_x[" /2 B F£"]>500]
processed_data_x = processed_data_x.dropna()
# PR M2 BR S SN EA output
processed_data_y = processed_data x["4B8IESM (F&H) "
# B output =
del processed_data_x["#&EKIESH (RE&F) "]
# BHEIR—1L
mms = MinMaxScaler()
processed_data_x = mmes.fit_transform(processed_data_x)
processed_data_x=sm.add_constant(processed_data_x)
y = list()
for i in processed_data_y:
y.append(float(i))
reg = sm.OLS(np.array(y),processed_data_x)
clf = reg.fit()
feature_importance = sorted(list(zip(abs(clf.params[1:]),feature[:-1])))
importance = list()
name = list()
for i in feature_importance:
importance.append(i[0])
name.append(i[1])
plt.barh(y=name,width=importance)
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plt.xlabel("Coefficient")

plttitle(" K ERFEAI L M [E113 )

pltsavefig("&EEZ M EIHAFH coefficient -- more than 500.png”,dpi=300)
plt.show()

# In[489]:

import statsmodels.formula.api as sm
import statsmodels.api as sm
processed_data = pd.read_csv("processed_data.csv").set_index("{£55 id")
# EBURFL
feature = "B EBR" "W KR "FOREKR 1" "FKHEKR 2,
"BEREEERHKE TR TIRE
FTERE "ZEREFR X KR RERESBERXHNR B HHR C
LERIESM (FAH) "
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["Z&EEIE S (RE&F) "1'="N"]
processed_data_x = processed_data_x[processed_data_x[" /2 B F£"]<500]
processed_data_x = processed_data_x.dropna()
# B H AV BRI S TE AN output
processed_data_y = processed_data x["4B8IESM (FE&H) "
# B output =
del processed_data_x["Z&B&IES N (FA&F) "
# FHEIR—1
mms = MinMaxScaler()
processed_data_x = mms.fit_transform(processed_data_x)
processed_data_x=sm.add_constant(processed_data_x)
y = list()
for i in processed_data_y:

y.append(float(i))
reg = sm.OLS(np.array(y),processed_data_x)
clf = reg.fit()

feature_importance = sorted(list(zip(abs(clf.params[1:]),feature[:-1])))
importance = list()
name = list()
for i in feature_importance:
importance.append(i[0])
name.append(i[1])
plt.barh(y=name,width=importance)
plt.xlabel("Coefficient")
plttitle("fZREFEAI LAY [E1 13"
pltsavefig("& L EL M EFFHI coefficient -- less than 500.png",dpi=300)
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plt.show()
# In[4977:

# EEBEEEER
def calc_ent(x):

calculate shanno ent of x

x_value_list = set([x[i] for i in range(x.shape[0])])
ent = 0.0
for x_value in x_value_list:
p = float(x[x == x_value].shape[0]) / x.shape[0]
logp = np.log2(p)
ent -= p * logp

return ent
def calc_condition_ent(x, y):

calculate ent H(y|x)

# calc ent(y|x)
x_value_list = set([x[i] for i in range(x.shape[0])])
ent = 0.0
for x_value in x_value_list:
sub_y = y[x == x_value]
temp_ent = calc_ent(sub_y)
ent += (float(sub_y.shape[0]) / y.shape[0]) » temp_ent

return ent
def calc_ent_grap(x,y):

calculate ent grap

base_ent = calc_ent(y)
condition_ent = calc_condition_ent(x, y)
ent_grap = base_ent - condition_ent

return ent_grap
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processed_data = pd.read_csv("processed_data.csv").set_index("fE% id")
# IREURHE
feature = ["REBRR" "W KB "FRkKB 1" "FRKE 2,
BT EWJKF* "FRAY RN R IR
TR ZREFR WX ERBEREIERXHNR BZXHHR C

LIRS (FaH)
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data x["ZERIE S (FREF) "'="N"]
processed_data_x = processed_data_x[processed_data_x[" /2 B F£"]<500]
processed_data_x = processed_data_x.dropna()
# fREUA V&R IESIMEA output
processed_data_y = processed_data_x["&B&IESN (FRE&H)
# #HB& output
del processed_data x["4&E&IES (REFL) "]
# HHEIR—1
mms = MinMaxScaler()
processed_data_x = mmes.fit_transform(processed_data_x)
result = list()
for iin range(13):

result.append(calc_ent_grap(processed_data_x[:,i],np.array(processed_data_y)))
result = np.array(result)
feature_importance = sorted(list(zip(abs(result),feature[:-1])))
importance = list()
name = list()
for i in feature_importance:

importance.append(i[0])

name.append(i[1])
plt.barh(y=name,width=importance)

plttitle(f5 218"

plt.tight_| Iayout()

plt.savefig("& & EM{E S8 .png” dpi=300)
plt.show()

### F o)

# In[490]:

data = pd.read_csv("processed_data. csv")
data = data[data["Z&E& & Al A "]1="
#display(data['Z B8 E A"

chenben = list()
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for i in data[" 4 B& 2 B A"]:
chenben.append(float(i))

#display(data["Z&E&Ni& (RA&F) ")

result = (data["Z&E&M1& (RE&Fi) "]-np.array(chenben))/np.array(chenben)

plt.hist(result,bins=30)

pltxlabel(" ;@M EK")

pltylabel("$1&")
plttitle( AT E 2 E")

plt.savefig("@ & o E.png",dpi=300)
plt.show()

# In[377]:

processed_data = pd.read_csv("processed_data.csv")
processed_data = processed_data[processed_data["Z&E& 2 B A" ="N"]
#display(processed_data.head())
#plt.hist(processed_data[" 2 B 2"
feature = ["REFRE"" %;‘é’__ﬂ_’ VSRR 1" oK KR 2"
"BEET i@ﬂcﬁ? "FRAY R R SRR
FTERE EEWER WX KR FRELRER
for name in feature:
plt.subplot(1,2,1)
plt.hist(processed_data[name])
plt.title(name)
plt.ylabel("number")
plt.subplot(1,2,2)
plt.hist(processed_data[result>0.4][name])
plttitle(name+"-#HS")
plt.savefig(name+"-iz & .png",dpi=300)
plt.show()

# In[498]:

data = pd.read_csv("processed_data.csv")

mms = MinMaxScaler()

index = ['FTREBERE""LEEMIE (FEH) " "LEBIESN (FaH)
data = data[index]

data = data[data['&EFEFN (FRERF) "11="N"]

data = pd.DataFrame(mms. fit_transform(data))

data.columns = index
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data['BE R EAEE"|=(data[" B R ZATERE"+0.5)x0.5

result = (data["&BHESH (FEB) ")-data[ LN (FABL) ")<(1-data[ BRERE
")) +data["' 3 Z KB [*data[ TR EREE ]

plt.hist(result,bins=40)

pltxlabel("sF & TFME")

pltylabel("$1&")

plttitle(" MR R DR E")

plt.savefig("FHMAE R 53 %5.png",dpi=300)

plt.show()

# In[450];

processed_data = pd.read_csv("processed_data.csv").set_index("f£5 id")
# BRI
feature = ["AEBFE" "W EHKA"
"ERKE
FTERE "ZREFERFRESEE LEBNME (REH)

processed_data_x = processed_data[feature]
processed_data_x = processed_data_x.dropna()
# B H AV BRI S TE AN output
processed_data_y = processed_data_x[" &M1& (FRE&F)
# B output =
del processed_data_x["Z &M1& (REF)
# FHEIR—1
mms = MinMaxScaler()
processed_data_x = mms.fit_transform(processed_data_x)
# E37 random forest
rf = RandomForestRegressor(n_estimators=1000,max_depth=4)
score = cross_val_score(rf,processed_data_x,processed_data_y,cv=>5)
print("The cross validation accruacy is",np.mean(score))
rf fit(processed_data_x,processed_data_y)
print("The feature importance based on the feature importance is )
plt.rcParams['font.sans-serif'] = ['Microsoft YaHei']
process = pd.DataFrame()
feature_importance = sorted(list(zip(rf.feature_importances_ feature[:-1])))
importance = list()
name = list()
for i in feature_importance:

importance.append(i[0])

name.append(i[1])
plt.barh(y=name,width=importance)
plt.xlabel("feature importance”)
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plt.title("feature importance for random forest for reality prediction™)
#plt.savefig("HEE B HJ feature importance.png”)

plt.show()

#print(feature_importance)

# In[451];

prediction = rf.predict(processed_data_x)
processed_data = pd.read_csv("processed_data.csv").set_index("{F% id")
feature = ["AERE" "W K HEKR"
"EHKE
FTERE TWERFREIRE LEBNME (FEF) ]
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x.dropna()
result = (processed_data_x["Z &g (R&FL) "]-prediction)/prediction
plt.hist(result,bins=40)
pltxlabel(" ;@M E")
pltylabel("#8")
plt.title(" AN E I ME")
plt.savefig("i& {253 7 B - - rf FHUM.png”,dpi=300)
plt.show()

# In[452];

processed_data = pd.read_csv("processed_data.csv").set_index("f£% id")
feature = ["BEBR" "W KR "FORER 1" "FREKR 2,
"BEREEERHKE AR TRE
FTERE "ZEREFR WX KR REREIBEEXHHNR B HHR C
LB (RER) XS]
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x.dropna()
mms = MinMaxScaler()
processed_data_x["prediction”] = prediction
processed_data_x = pd.DataFrame(mmes.fit_transform(processed_data_x))
processed_data_x.columns = feature+["prediction”]
prediction = processed_data_x["prediction"]
processed_data_x["5 K E A E"]|=(processed_data_x["FH K ZAFEE"]+0.5)+0.5
result = (prediction-processed_data x["ZB&MN1& (REFE) "1)*(1-processed data x["FHEKE
2 E")+processed_data_x["Z 5 B INAT K" J*processed_data x["®& K E2EE"]
print(result)
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plt.hist(result,bins=40)
pltxlabel("EZFETEM R L")
pltylabel("$i&")

plttitle("ZRETHNMER 2 A"
plt.savefig("IAM A FR 2270 El.png”,dpi=300)
plt.show()

### o=

# In[380]:

processed_data = pd.read_csv("processed_data.csv").set_index("{E£% id")
# IREURHE
feature = ["AEBFRE" "W KA

"EHKE

FTERE TWER B RELREEHIE S A
processed_data_x = processed_data[feature]
processed_data_x = processed_data_x[processed_data_x["Zk#& 2 A A "]!="N"]
processed_data_x = processed_data_x.dropna()
# B H AV BRI S TE AN output
processed_data_y = processed_data_x["Z&E& 2 A"
# B output =
del processed_data_x["Z&E& B A"
# FHEIR—1
mms = MinMaxScaler()
processed_data_x = mms.fit_transform(processed_data_x)
# E37 random forest
rfl1 = RandomForestRegressor(n_estimators=1000,max_depth=4)
score = cross_val_score(rfl,processed_data_x,processed_data_y,cv=>5)
print("The cross validation accruacy is",np.mean(score))
rfl.fit(processed_data_x,processed_data_y)

# In[381];

processed_data = pd.read_csv("processed_data.csv").set_index("f£5% id")
# EEURFLE
feature = ["RAEBFE" "W & KA
iiﬁ'k)ﬁ
FTERE EEWERBREIRE " LENME (FEF)

processed_data_x = processed_data[feature]
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processed_data_x = processed_data_x[processed_data x["ZkEEM1& (FREHL) "I'="N"]
processed_data_x = processed_data_x.dropna()

# fREUA RIS SIMEA output

processed_data_y = processed_data x["ZB&INH& (REF)

# MBR output B

del processed_data_x["&EEME (F&F) "]

# BIEF—1

mms = MinMaxScaler()

processed_data_x = mms.fit_transform(processed_data_x)

# ¥:7 random forest

rf2 = RandomForestRegressor(n_estimators=1000,max_depth=4)
score = cross_val_score(rf2,processed_data_x,processed_data_y,cv=>5)
print("The cross validation accruacy is",np.mean(score))

rf2 fit(processed_data_x,processed_data_y)

# In[482);

data = pd.read_csv("Fff{4 —.csv")

# 2% id AT

# BREBERALT

# WERR [ER, ®E]--> ER: 0, FiE: 1
business_type = {"& "0, ®iz"1}

data[" M\ &£ 8"] = data[" W 553K E".map(business_type)

# JBREEIL[EE, XFHAIE] --> TR0, XiFLizl
need_type 1 = {"&@&"0," X k= "1}

data["E KA 1"] = data["FT K ZEE! 1"].map(need_type_1)
# FJREE 2 [IgAS, THRIT --> ImE0, kil
need_type_2 = {"lfg "0, i+%"1}

data["#E k£ 2"] = data["FKEA 2"].map(need_type_2)
LN (FEH) ~Ey

B&RS? (F#E)

BMEEH Ry

BAIESM (F&H) ~Ey

EAEE [E/REE, KA, L, 4% ECP H#MBXEISEEE] --> ELF0EH
KREF1 5% ECP S HEBX Bl 4i5H:2, R &:nan

xugian = {"JELEE"0,"EHKEE"1, 5% ECP Bt B "2}
data["BEBEE"] = data[" B EEEE"].map(xugian)

# AN AT? LBRY

del data[ %5 & ™ ="

# BRIMS: AE? KB?

del data[" B HIM 5"

# XMW A%

H O O OH
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# T RIAERE: KBR?
del data["1T %) & ZEB[8)"]
# ITAEBR: ABR?
del data[" Tt RIKZEBE"]
# o¥RESE: KBR?
del data["7> & A [ "]
# FHKESEHHAKEL (WTE—1cel), FrIXRE—
del data["ZE 4RI A"
# TRA9ERKES [DIR, 'BDC] --> DIR:0, BDC:1
show_type = {"DIR":0,"BDC":1}
data["tREIERKRE"] = data["FRAY R~ KEE " ].map(show_type)
# FTERE (B, BERE, AL, N, BEER] --> AL0210:1 BiARR 2 AE
1%:3,"N":nan
pack_type = {"ATL"0,"Bin"1," ARG "2, BHEIFIR "3}
data["fTEZEHY"] = data[’ TT@**” "l.map(pack_type)
# C it RIREEARE
# 5. KB
del data["FES"]
# FREHRRE, FERRECHARE? RAESS, BILER?
del data["#£EN AR EL]
del data["ZEH9>K ]
del data["EIH9 K £
# BREFER [ ZHRizh, —RIEH, =REh]--> — Rz 0, ZRiEH 1, =RiEH 2
transport_level = { —4Riz%"0, Rz 1, =iz 2}
data[ EHIER"] = data["iBHIFLR"].map(transport_level)
EHRERE £k
del data[" 2 EFHE EHKH"]
# MRAMBEGBREAS, N, T RE, =W, WEE] --> BEE0, T RE14E=
™2, A "3,"N" nan
start_area = {BkFEE"0, T FHRAE"1ILRT 2, /I E4E "3}
data['tA X HE M BFR'] = data["tH L H AW B FR"].map(start_area)
# EMRBE DK L (2ARINERE)
del data["ZE 4@ B 732K "]
# BRMBEGREIRR [N, T RE, L= m, WEa, MEgE/REEX]--> tEH0, T R
AR 2, EgEE/RERK 3,"N"nan
#target_area = {'dtZX "0, }_?E'é 1R 2, Eg S RERX 3}
#data[" B B9 B B FR"]=data[" B FIH &3 2 FR"].map(target_area)
del data[" B By &3 B FR"]
# XHXNE 9 B C. FA onehot HILHTR

b = list()
c = list()
foriin data['3Z X &"]:
ifi =="B":
b.append(1)
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c.append(0)
elifi =="C™
b.append(0)
c.append(1)
else:
b.append(1)
c.append(1)
data['Z ZXFHR B"]=b
data['Z Z¥FH C'l=c
del data["Z ZXF &R "]
# I RE TR E, SREAEEE, NEA, WX
del data["¥1%E 5% SE AL AT 8] "]
# ITREHEFSFNK AHE? KEEMmE?
del data[" T H T EAFAT K]
# PRI ERE X
del data["T+ XIS Z A E]"]
# THRIENARTE) M
del data[" T &34 B /8] "]
# HXER (HREK,WEXT --> "B EX0, " WEK"1
area_type = {"73#X"0," W &KX "1}
data["h[X 2 B "|=data[ "X £ E!"]. map(area_type)
# X 2 EE—
data["# X "]=data["#1 X "]-1
# tREY_CIERSE] ABR
del data["FREY_BI AT [E]"]
# R0 _CIEHEE ABR
del data["#RAY_EIE B HF"]
# BRERE £ (&FALEE)
del data["F&EIRZS"]
# XHEL [F '8, 'N', '14] --> " E"0,"8"1,"14":2,"N":nan
deal_type = {"{£5"0,"8":1,"14":2}
data["3Z Z1ET"] = data["' X ZHER "].map(deal_type)
# LRGeS ME
del data["ZB& 4R A"
# C U RIEN: RE
# B IR RE
# B imWIT RIREE AE? 1 y?
# EERERRA AT y?
# HRESRE [BHITE,EAITE HAITR] -—> BHITE 0 E2ITE L FAITE
"2
need_emergency = { BHITE"0, E2ITE" 1 FAITE"2)
data["H Rk E 2R E " |=data["F K ZE2FEE"|.map(need_emergency)
display(data.head())
data = data.set_index("{E£% id")
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data.to_csv("processed_predict_data.csv")

# In[385]:

processed_predict_data = pd.read_csv("processed_predict_data.csv")
feature = ["REFE" "W 5&5KE"
"EKE
FTERE ERERFRERREE
fillnamap = dict(zip(feature,stats.mode(processed_predict_data[feature])[0][0]))
processed_predict_data = processed_predict_data.fillna(fillnamap)[feature]
# BHEIR—1
mms = MinMaxScaler()
processed_predict_data = mms.fit_transform(processed_predict_data)
result_zongchengben = rfl.predict(processed_predict_data)

# In[386]:

processed_predict_data = pd.read_csv("processed_predict_data.csv")
feature = ["RAERE" "W EFEKA"
"ERKE
FTERE ZRER B REAREE
fillnamap = dict(zip(feature,stats.mode(processed_predict_data[feature])[0][0]))
processed_predict_data = processed_predict_data.fillna(fillnamap)[feature]
# HEIR—1
mms = MinMaxScaler()
processed_predict_data = mms.fit_transform(processed_predict_data)
result_baojia = rf2.predict(processed_predict_data)

# SRGHREREE R

# In[454];

processed_data_x = pd.read_csv("processed_data.csv").set_index("{£5 id")
plt.plot(processed_data_x["B im il {/I = mELE "] processed_data_x["1B{TELHBI™,".")

plt.show()

process = [list(processed_data_x[processed_data_x["B ## il it R i&EE"==i]["IB# ELHBI"]) for
i in range(5)]

plt.boxplot(process)
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plt.show()

# In[477):

log_feedback = np.log(np.array(processed_data_x['B il N R IEEE"]+2))
reg = LinearRegression()

reg fit(np.array(log_feedback).reshape(-1,1),processed_data_x["I&HTEL451"])
x = np.linspace(-0.5,5,1000)

y = reg.predict(np.log(x+2).reshape(-1,1))

plt.boxplot(process)

plt.plot(x+1y,"--" label="[a] I3 g £&")

pltxlabel(" IR EL")

pltylabel("ZE LR L")

plt.legend()

plt.savefig("B imIL 173 47.pong",dpi=300)

reg.predict([[0].[1].[2]])

# In[478]:

processed_data_x = pd.read_csv("processed_data.csv").set_index("{£%% id")
feedback = processed_data_x["C it R =E2"]
feedback_plot = list()
for i in feedback:
if i>5:
feedback_plot.append(5)
else:
feedback_plot.append(i)
plt.plot(feedback_plot,processed_data_x[" 1A ELEI"],".")
plt.show()
print(feedback_plot!=1)
process = [list(processed_data_x[np.array(feedback_plot)==i]["iB#T L") for i in range(5)]
plt.boxplot(process)
plt.show()

# In[479]:

log_feedback = np.log(np.array(feedback_plot)+3)
reg = LinearRegression()
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reg.fit(np.array(log_feedback).reshape(-1,1),processed_data_x["IE L")
x = np.linspace(-1.0,5,1000)

y = reg.predict(np.log(x+3).reshape(-1,1))

plt.boxplot(process)

plt.plot(x+1y,"--"label="[E At 2"

pltxlabel(" R FX £

pltylabel("ZHL R L")

plt.legend()

pltsavefig("C w143 #.png",dpi=300)

reg.predict([[0].[1].[2]])

# In[483]:

final_result = pd.DataFrame()
final_result["id"]= data["48S"]
final_result[" & B A "]=result_zongchengben
final_result["#8 S "]=result_baojia

#1n[ :
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