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Abstract

With the gradual rise of my country’s Car-free transportation industry, the domestic road trans-
portation market has the characteristics of small, scattered and chaotic. The scientific pricing of
carrier routes has become an urgent problem for many car-free carrier platforms. When discuss-
ing the main factors that affect the pricing of the freight route of the car-free carrier platform, this
article adopts the historical data given in Annex 1 and Annex 2 of the 10th MathorCup College Ma-
thematical Modeling Challenge in 2020, using correlation analysis methods. The main factors af-
fecting the pricing of freight routes on the platform of car-free carriers are discussed. In order to
improve the accuracy of the results, this article will discuss the divisions and types according to
the characteristics of historical data. The main factors affecting the pricing of freight routes on the
car-free carrier platform are the total cost of the route, the total mileage, the length of the vehicle,
the type of business and the type of price adjustment. Among them, the type of price adjustment
and the type of business are also the main factors that affect the price changes (up, down, and no
change) of freight lines performed by the car-free carrier platform. In the pricing evaluation mod-
el, the fuzzy comprehensive evaluation method is used to evaluate the historical pricing reviews in
Annex 1 from the perspective of the platform and the truck driver. In the route price adjustment
model, in order to reduce the correlation between variables, more accurate prediction results can
be obtained. When predicting the total cost of the route and the first quotation (guided route price
(excluding tax)), the data is divided into 12 groups and 9 groups according to type and interval to
improve the curve fit. When adjusting the price of the line, the paper analyzes the data in Annex 1
to establish a price adjustment model, sets the discriminant coefficient a of price changes and the
price adjustment coefficients t1 and t2 to make follow-up offer.
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Table 1. Correlation between variables

# 1 BLEZEMEXM

P LRERTE SN (ST LREE AN A% (R 2 B) VA
LRSI E L) 1 0.978 0.103
LR BN A 0.992 0.987 0.25
LB (B 0.978 1 0.188
LA A 0.813 0.809 0.283
AR 0.765 0.762 0.356
RN 0.103 0.188 1
pgiipE 0.991 0.989 0.129
NPk SRR TR 1, FaREM 20 AMBESREE,. AR, R ESEMT R E LT

K2R B 2 ik 4R R (A S BRI, A SHBZ TR RN (RSB 8 11 AN XA, BESL T AR Ak (4
2).

Table 2. Line guide price (excluding tax) frequency distribution table

* 2. KEESNA IR

W Aotk RiFE
[0, 200) 1082 6.8 6.8
[200, 260) 1430 8.9 15.7
[260, 300) 2583 16.1 318
[300, 400) 1365 85 403
[400, 600) 1746 10.9 51.2
[600, 800) 1575 9.8 61.1
[800, 900) 1484 93 70.3
[1000, 1200) 1465 9.1 85.1
[1200, 1600) 1166 73 92.4
[1600, 22,000) 1217 76 100
it 16,016 100
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Table 3. Significance test of route guide price (excluding tax)

3. HBESNASH)NEZ MR

@ Cramer’s V P

FREH 2 1.094 0.774 0
ke 0.868 0.868 0
TR AR 0.62 0.358 0
N&Eait 0.299 0.299 0
R B SRE 0.292 0.206 0
oRART 1 0.275 0.275 0
R 0.253 0.146 0

B 1 2T RISAL 2 FIAMM KB B 2Bl 3% 3 i LA 3 P {H/MT 0.05, BRI HAR &N kit S0 (1
TRAREEZEN. FEFES RSN ALEELBRIESFNOS )2 M EER ., kKR
MITERZEM 19 F1 Cramer’s V FIMEEL/NJY 0.299 A1 0.275, Kb 52K MFER B 1 GRBKIESNAS
BIEE— BB R, AR FEEMEmK R, FREE 2 FFEMEE o F1 Cramer’s V FIER KN 1.094,
0.774 #10.868, X Ut A BT TG s N G AT RIS Z B BN I R E R &R
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Figure 1. Histogram of the relationship between the route guide price (excluding tax) and the independent variables
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SR L AE O RECEBA IR K, RAEULE TR S A 81k, (HAE = ZEREm [H 3%

LA AT BRI A AR B E VAR SS . IR R TR, B SN 0.05. P E KT 0.05 AE AR
BEXRB MG R EE. P {A/NT 0.05, B HAEXLIMEEMA REFEEZN. oAl Cramer’s V
FoR AL ESLBME RN R EE, [BRRAEHEMMES. PEBMEEHESaTEFHEXA.
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Table 4. Significance test of line price changes
4. GBRNMBTUHESMHRE

P [ Cramer’s V

WA 0 1.363 0.964
FRRM 1 0 0.87 0.87
45 A 0 0.589 0.589
ML 0 0.376 0.266
FRHEA 2 0 0.144 0.144
TR SR 0 0.1353 0.095
KRB SR 0 0.125 0.089

K 2, ] 3 2 2R BRI A AR Ak 23 Sl 5 b 45 2R Y L TSRS AL 1L RN R BY 32 X3k Ho b s 1 & 54.7%,
W T & 27.3%, kg TEARI H 17.9%. FELEENAR AR 5L 2% KA 22 R, TS BRI R R S L
AR R 288 44.2%, B TR BRMSET 1:1.79:1.26. BEHFRARMR B 5 HE N 83.2%, AT W44
REFER TSN g B, K L TR B85 T 1:0.14:0.06. 7ELEMIE LIS T
KRB L AR, HIBTERM L R N 54.9%, i R BT 1:0.49:0.33, XAk
ERFERT, EEMTEILES 5.

CEAETTLMFH, MR R m R A TN A, FoR2EA 1 ANl 4528,

4 LI OR SR SRS RO E T . 0 3] 10 51F R~ E 2 F i 11 A .
3 Af DAE R R AEAS RN X T AN A AR A Lo B, W8 22 A AN B nT DU A A% R a4
AHABL, TEIXE] 4 3 10, BPZRERHR SN (IS5 B FIZR BR AN A% (A & BL) 7E X 18] [400, 22,0001+, A% F iR
ELA 5 EA K
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1= TTL T | At

WEER  HE OHH 1922 2426 3441 7789
Al 25 5B Py B % 24.7% 31.1% 442% | 100.0%
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Al 55 23 R % 54.7% 17.9% 273% | 100.0%

Figure 2. Variable crosstabt
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Figure 3. Variable crosstab
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Figure 4. Bar graph of price changes
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RAE GG 7 B BEAT S8, F x4 R R AT R

FEXT QL2 AT BTE £k i 17 S50 o et o B I EAT VAN 2 R AT AT AR SR M A B M A0
BURH R A RA, FoREA 1, REEL. MIEM SRR REOE T4, XEBATHRENE
RERF R AR I IR o X BLIRAT O e R R SRR G, k55387, #sRaeR 1, &
WEELUENFNH L. IR a8, BAFRRFENINE, MRABLRXRFIRAWE. KRNk
REnr 55 2R, A SR+ oREA 1, MM SRR+ R LA RIS, RIS R BT — 2S5 fE T
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Table 5. Proportion and frequency of price adjustment types

5. WNMARA LA SR

IR = A
=230 774 (0.048) 4840 (0.302) 585 (0.037)
Y 3441 (0.215) 3800 (0.237) 2576 (0.161)
I 4051 (0.253) 8485 (0.530) 3158 (0.196)
i) 164 (0.010) 155 (0.010) 3(0.001)
iz 3410 (0.214) 1862 (0.116) 2517 (0.157)
H 1T 805 (0.050) 6778 (0.423) 644 (0.040)

ORI 32 5 BRI LA o
PN ER + RESLAUATIFN P =[0.215 0048 0.161 0.037 0.237 0.302] :
VA A + TR 1 HTIFI P, =[0.253 0196 0530 0.010 0.010 0.001]
VA KA + 55K BBATIF P, =[0.24 0423 0157 0.040 0.050 0.116] :
NI EIBRIFNEREP =R, P, R
ARAE A S R BCHRATT AT LA = AR ARE AN 2 R B B A= (0.352,0.142,0.506)
B AFRAT TR E A (I 23 P42
B=AP=[0.2199 0.2588 0.2114 0.0347 0.1101 0.1651]:

MERETEN R KRB KRB HARRT G IR A WU LG

4. BATRE

1): XM 1 BERBAT ORI EIRN R RAR R B, BRA Y, KMy, 4
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WM F T LB, BRI v, | FoRE LR, BT R % a = (Y, - Vi)/ Yo -
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b): it5ta=(y,~y)/v,

c): Fliae[-0.07,007] REMAL, HARMML y: FHARLEADIE 4;

d): HWra>0.07 RBoL, ML y=09+y, FALE2; Hlly=12xy, AL 2;

4): EENFUARN G, WRIE P ae[-0.07,0.07], 7 HRIE—S&E ki L R A = dkih, Bri
FATEEE = AR IR B2y, = £0.07 %y, o
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