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Car-Sharing Preference Analysis of Electric Vehicles Based on
Hierarchical Linear Model
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Abstract : Through the survey, customers’ evaluation data on car—sharing products of electric vehicles with dif-
ferent convenience and economy characteristics were obtained, and the factors affecting the attractiveness of car—
sharing products of electric vehicles were analyzed. Based on the joint analysis method and the evaluation data
of customers, a hierarchical linear model was established to analyze the relationship between the attractiveness of
electric vehicle car—sharing products, its own product attributes and customer characteristics, and the preference
structure of different customers was obtained. The results show that the explanatory power of price variables is
13.6%. The explanatory power of finding the car before using the car and returning the car after using the car
were 6.2% and 2.1% respectively. Compared with convenience, the effect of economy on people who lease vehi-
cles when overuse is significant at the significance level of 1%. The impact of convenience on people with a
full-time job, as opposed to economy, is significant at the 10% significance level.
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Tab.1 Variable description
Variables Value
T/min 10, 20, 30
C/(yuan/min) 04,08, 1.2
Level-1 M/km 150, 300, 450
R Public parking: 1, car rental outlets: 2
Y 1~6
Occupation U Full-time: 1, freelancer: 2, non—worker (student, retired, etc.): 3
Experience of using P Never used: 0, ever used: 1
Level-2 Environmental consciousness E Mean of measurement indexes

Financial awareness F'

Sociability S

Mean of measurement indexes

Mean of measurement indexes
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Tab.2 Proportion reduction in variance

%
Variables Pry
T/min 6.2
Level-1 C/(yuan/min) 13.6
R 2.1
Occupation U 2.8
Experience of using P 4.1
Level-2 Environmental consciousness £ 16.7
Financial awareness F 24.7
Sociability S 24.8
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Level-1 model:

Yi=By+ ZByX e (2)
i=1

Level-2 model:

Bi=Yut z Vil (3)

j=1
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Tab.3 Reliability and validity of sample data

Cronbach’s
Variables Items Factor loading
Alpha
El 0.667
E2 0.717
Environmental
i E3 0.840 0.716
consciousness
E4 0.750
ES 0.738
F1 0.589
Financial
F2 0.549 0.566
awareness
F3 0.489
S1 0.742
Sociability S2 0.732 0.701
S3 0.624
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Tab.4 Results of CFA for global fit

Model X2/df RMESA CFI PClose

Initial model 2.908 0.080 0.926 0.002

Modified

model

2.134 0.062 0.973 0.219
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Tab.5 Parameter estimation and test results of
unconditional model

Unconditional
Variables Parameters
model
Mean value Bo
Intercept Yoo 4.145%%%(0.051)
Between all customers
Too 0.67 1 %%
(level-2)
Among each customer
o? 1.114
(level-1)
Deviance 8 431.104

Note:**#p<0.01,**p<0.05, *p<0.1.
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Tab.6 Comparison of unconditional model and ANVOCA

model
Pa- Uncondi-
Variables rame- tional ANVOCA model
ters model
Mean value By
Intercept Yoo 3.967*%%(0.085)
Slope model of time S
Fixed Intercept Y10 —0.012*%#%(0.002)
effect Slope model of price By 4.145%%*
Intercept Y0 (0.051)  —0.709%++(0.078)
Slope model of return By
Intercept Y 0.114%%%(0.041)
Between all
) customers T 0.671%%* 0.680%3#*
Vari- (level-2)
ance
Among each
com- customer o’ 1.114 1.032
ponent (level-1)
Deviance 8 431.104 8 261.940

Note:***p<0.01,**p<0.05, *p<0.1.
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Tab.7 Comparison of unconditional model and intercept model

Variables Parameters Unconditional model Intercept model
Mean value By
Intercept Yoo 3.569%%%(0.194)
Occupation Yor 0.112%%(0.048)
Fixed effect Experience of using Yoo 4.145%%%(0.051) 0.188*(0.101)
Environmental consciousness Yoz 0.134%*(0.069)
Financial awareness Yo 0.222%%%(0.059)
Sociability YVos 0.289%**(0.071)
Between all customers (level-2) Two 0.671%%* 0.428*#*
Variance
Among each customer (level-1) o’ 1.114 1.114
component
Deviance 8 431.104 8 335.165

Note:**#p<0.01,**p<0.05, *p<0.1.
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Tab.8 Comparison of ANVOCA , situation model and complete model

Variables Parameters ANVOCA model Situation model Complete model
Mean value By
Intercept Yoo 3.967#*%(0.085)  3.713***(0.197) 3.907*#*%*(0.334)
Occupation Yoi 0.128%*(0.053) 0.263***(0.093)
Experience of using Yoo 0.107*(0.095) -0.303*(0.168)
Environmental consciousness YVos 0.128%(0.073) 0.119(0.114)
Financial awareness YVou 0.218**%((0.065) 0.266%*(0.117)
Sociability Vos 0.310%**(0.078) 0.360%**(0.127)
Fixed effect Slope of time By
Intercept Yio -0.012%#%(0.002) -0.011*%*%(0.003) -0.009(0.012)
Slope of price By
Intercept Yo -0.709%#%(0.078)  —0.699%***(0.084) -0.640*(0.359)
Slope of return By
Intercept V30 0.114*%*%(0.041) 0.015(0.041) -0.151(0.183)
Occupation Vi -0.096**(0.049)
Experience of using Y 0.275%**(0.088)
Between all the customers Tw 0.680%%* 0.555% 0.458*
Slope of time T 0.00] *** 0.00]
Variance Slope of price T 0.745%%%* 0.815%%#%*
component Slope of return T3 - -
Among each customer o’ 1.032 1.099 0.847
Deviance 8 261.940 8 378.811 8 080.219

Note:**#p<0.01,**p<0.05, *p<0.1.
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