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B.EEEWMITESHEUREAMAARERANI R, ETTH A EE, HLNERN R
KMNELERET, BT L2BE R TIERALHLE 1371270, B4 TITLEHH 31.8%,
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&, TREESPATERER T EMAT L T H A 808, B 78 AR AT J 42 30 1T4R 4B
KB, W RZHHPENM RS F KIE.
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Charging demand estimation and market power analysis:

Based on public charging pile market order data

Abstract: During the transitional period in the charging station industry, there are development
bottlenecks such as unbalanced construction structure and low operation quality. Clarifying the
competitive behavior of charging operators is an important prerequisite for solving industry
problems. This study benefits from the data of more than 20 million electric vehicle charging orders
in Shanghai in 2021. Based on the nested Logit model in the empirical industrial organization, we
describe the charging demand behavior of electric vehicle owners in detail, and deeply analyze the
market power of charging operators. The empirical results show that the self-price elasticity of
demand in the public charging pile market is about -1.9, which means that charging operators have
significant market power. Specifically, when the scale of the charging station is large, the speed is
fast, the operator belongs to the top, the proportion of operating vehicle orders is high, and the flow
of people is large, its market power is stronger. The final welfare loss calculation results show that
the annual loss amounted to 137 million yuan, equivalent to 31.8% of the total order revenue. This
shows that there is a certain degree of inefficiency in the current market competition. This paper has
important theoretical significance and practical value. Not only is the main body analysis framework

applicable to the research of market power in other industries, but the research conclusions provide
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policy inspiration for the charging pile supervision department and provide a reference for anti-
monopoly law enforcement agencies. This study has important theoretical significance and practical
value. The research framework is applicable to the research on market power in other industries.
The research conclusions provide policy inspiration for charging pile supervision departments and
provide reference for anti-monopoly law enforcement agencies.

Keywords: public charging pile; nested Logit model; market power; welfare loss

JEL Classification: D22 L62
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FIRMANHE Tl (Beresteanu and Li, 2011). 7 #RFHF AR INFEE (Kahn, 2007), HEA
TF& EBUFA 8 BIEGE (Chandra et al., 2010; Muehlegger and Rapson, 2022; Guo and
Xiao,2022), FEBUFE LML “SER7 il (FEPRSE, 2019; Lietal.,2022). Hii—1,
XSRS J5 A BEMELR SE 45 T OG5, RS AR R MW FE E 2. Holland etal. (2016)
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Ko Chen et al. (2021) ¥ 7 FRFEBURFT 2009 FFF K “IiREr B R TR, WFREH
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Tk EARS . whh, BT HRENREN S RN T R AL R E N 48 2408, Springel
(2021) TERUA T IHEZE R A0 H W9 28 A6 0 i FR SR ZE T 34 R, 3
S gt LR AN LA (MU IS 85 20N ZE M 2.16 %, Beresteanu and Li (2011) {# FH 3 [E H13)
IRZEHERE LA Li et al. (2022) A F A [ AR ELIR AR B R BN LS 0. keI W, BAR
LS b 78 FEBE R BORIIZ B 2 IS5 T SR AR T 3 K, (22 R 0T b 2 B0k 78 Fa A Tl 40
BN T HLENVRZE T SR B FL Y6, %) 78 Fa A T 3 (R 4 2 B 78 g R R I o SR, e i T4
VENB T, IRk — ARG R SG K %y, i 56 4 inl BUB T 5| AR BUR R T 2R
I HIEE B WA BRI EF RN TR R R,

ARSI R I EE 3R a3 00 5504 o DS 2E I 35 00 70 58 2B AT 9 2
Wt R I ANy I BIATXIERH, 2016), FHIBR T 5 B = Fio7 ik Rk, SRR 7E
—HERREHAT, Mt Ir s B 4% ) BAA e B, OO T B mT W 31 6
F e, 1 HL RS B A ] JETH 1 A S5 AL SR N R GABR AR =TI A . H 20 A 80 4K
LUG, BEE B SGE AHZAE1S (NEIO) BUXGER, A SC T 335 7700 BE ¥ Sif SCHR T 4R B
BART N =R 5/ SRIEPIAN T . A PR AT R 4G A /MU JE ), Hall
(1986) Fl Klette (1999) &2 52 1Al vHHESE, (EH Fi 78 X PR T-47 L JZTH « De Loecker
etal. (2012) FFEIT b2 BA RS THE (EFR DLW ¥, HAS R Zig M. Z5iE
10 2 R R el A AN AR B R AT AR RN R H B, A S i bl I i R
SCHAE SN T HE, B 245 BOW AV 1 BRA I o A8 I Tl B 07 1000 B8 SRk 5
NI, AXFE R BT A F] B 45 #iE B ATV A2 (De Loecker et al., 2020; X874, 2022),
(B ZE 7= R BT P9 A ) AR 25 5 51 RS il iz (HIERIKR 158, 20190, ToRik 2 ATH 9%
BRUEBRWER, 56T RN SRR, 8 f5e e A (0 — B 2470 B AT B 4 H 7™t
ABRA,  WITHEAT T35 7100l AR R R . fEid 2: =+ 24, FHRIETE Bresnahan
(1989) LLK Berryetal. (1995) {5145~ H 2@, {HiE, IXAhJ7 i BERHET P40 7
W REAE (ORI B, PR IR RIS NS Se 4y, IRIOGE A T e 7
i, W3 A% (Nevo, 2001). HEET (Davis, 2006). fii%5 153 (Berry and Jia, 2010).
BRI 3% (Miller and Weinberg, 2017) &5, 3X BRI 17 HAE 22 W0 48 5% 1] 8 rH 7 3 FH 12 o
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Ko AN, ASCRHZAE AL HIRE Logit AR ZIH FZNAFFE LR BT RIT N,
THERAMTIER, BRIHRS T

FESEF AR, 5 RSB A 7078 2f B AT N S T A A 2 (R R I B2 T
Hoo XU R B RS ST ], R i A S R R L IR R AR
FRIORER . 4N, FEXUNBURARL Sl H 20 kg M DO #,  DAdEAT & IRl VA 234 o SR,
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RERE TRAT ™ i Z T A EE . A% Tk, ASCHE 5 Berry 55 (1995) 7857 B4 il 77 SR AR
RURAR Tk, BRI RO SRR IS TV XM OTVE R EAFFLU I ©
(] — AP AR 77 R A R ARFAE AT @A AP AR 7= () 6] — 77 R ARFAE I A . 3 TV AT
EREEVEAE T, PR S T B S ERFEA OS, Jf HAS AT 2 7 R AR R A
ST TR R R AL o

BRI E, FADEE 7O, g%, o b, 40 e iaicEiEm,
PAS A E MRSV A7 iR AL, 55— A T HARER A A — 18 8 i @ i At IR 2
A1, 5 A TR AR SR B A IS S R I i R A B Il R E S X AR R R S A
M I A, RIS SO B 5 4 i 78 sl M T 3 i A G . k4, Z2H8 Einav (2007)
A S, AN AR R SR R LA N SE A, AT S R ZH A T 3 03
(Sjige)e B, FATARALRIH N 7 B8 S BUE VAN TR (s, B THRAZE,

() BamfR
AW I BT © i re e it A SRR AR S BT 0T & 7 Bt b Bl A H

SAERBEYRAF—HIAEE, RESBLBRRASE-AIATS,
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78 HATE T A A Sh S HAR A SRR . ShAHIE 2 2021 FAFHERBITREL, AR
B RHEK. RS Z AR, AT 21114895 20T WL F AR & E0ET 2021 4F
12 A 31 HprfA C@rsm s, affum. &&, HOEHNSHER. REmARE, &
AVTTE 7 RS J22 T4 20 25 0 R P SOk A TV A 3, FRUCHC b AR AE AR b, LG G 70 L St )
WEHE. PHTERS. BTSSR R & RKigEm B IE LW, $a0MAsER miT Bake i
W EH T oL APP FI AR AT RN 7. B, FRATICE T 52 AMHSCTITIA 1) 2558 A7,
HURE T 97663 MEARBIRE, I AFEARFEAEEOR, AEMERE. JAh, FATETF LT
BIE T AAEERER. BEREES.

FEEYANZ, RN RS R : RE RO AR E A SR RE S
WMHF TG (EVDATA) AFF R 22 AT RAEBR TH A “ IR ZE AT R, Al
FLUEE T EVDATA A &5 “TeH 4 A IREBANEY, BEES B it s 2 B 6e
FeS 4, WA 0 78 fi FE k= AT B B X H A BT RS RE — R N B30, i
T o] R e L T S MU= H 3 R 2 0 L 5 SR X IR R N B X 7.

X PR T AR BT 1% KP4 AL B, 3 B B (R M e SR 2 R .
Hr, BRit7edE Celect) HIHME NN 3878 kW+h, (BJ5ZH ik 8773kW+h, XEMARF 7
HLE 78 AR E R A K B B . 940, PRI A% & 1.45 J0/kW-h, /Mt 0.44
J6/kW-h, HRFEHANHE 2.38 J0/kW-h, X 7R & 70 U R E /K P SR 2 57, Xl g
5yl A E . e E R AT BN R L. tAh, BATE RIS R R TR T,
67%I 78 HLl T BRSNS 223 T, A 8% 7 L vl 22385 (R Bl el T8 1), 78 L tis
RE B A b T UK AT

%2 FETBHERMGT

Variable ME HMH SRE -/ brifEZE /MA RKE
elect 97663 3878 399 8773 8 50453
price 97663 1.45 1.40 0.44 0.44 2.38
Ins; 97663 -10.59 -10.82 2.14 -14.78 -6.05
Insjg 97663 -8.06 -7.86 1.77 -12.29 -4.76
ChargerPower 97663 47.21 33.08 47.11 3.50 150.00
ChargerNumber 97663 16.44 10.00 19.36 1.00 111.00
DC 97663 0.48 0.40 0.45 0.00 1.00
Park 97663 0.67 1.00 0.47 0.00 1.00
Limit 97663 0.08 0.00 0.27 0.00 1.00
Service 97663 1.56 1.00 1.67 0.00 5.00

4 RRAE IR 45 T 3 (5 BB 2 8, 2021 AE AV I SRR U2 i sh 45 11 A LA RERE AN 12~15 T ILl, A
R R KA B 2R O AR 1 17 TR .
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VO FE R TR S I B

(—) BRfETHER

iRE Logit BRI FIfETHAIR LR 3 fron. £2 (D Firh, TAMEE T MiE. HAT7
AL AT RS LA &, 45 R B ik RECEZE N0, SRREFRMYIS, AN
It @A T R B E VIR, SERABUEM 2. A% (2 Fh, JAMESR (1) FISEG
BN T I 8] i R 2SR T ] R RO, A Al P 70 B R A R T, OIS i R s A 2
o 5 (3) s TR T RARR S5 — I BUrfir 45 R 558 (2) JUMLE, Hirik i R4k
T2, AN T HI R EBOUER D, X SR T WAETERHE A7 . Bk,
Sl WAEPEAL SRS, AT B R ECH 033, XM [F) 28 AL R 1) ) SR I BE A i
F> NMSCRF DS R AR A - AR S B . Bedh, W REUS7E 0.8 LE, RIBERLH
WA REERLT . S 2SR AT REBEEATT ST, WA TR, B O8E. )
LR RSP IR E NIE, R BE T, RARE s 8 m A 52 .

*®3 BRMEUTER

@ @) @)
A oLS FE V1
Ins; — Ins Ins; — Insg Ins; — Insg
price -0.29" -0.317 -1.13™
(-50.79) (-51.03) (-50.80)
Insjig 0.78™ 0.79" 0.3
(391.90) (392.36) (40.80)
ChargerPower 0.01"" 0.01"" 0.01™"
(59.40) (54.45) (65.62)
ChargerNumber 0.01™" 0.01™" 0.02"
(43.38) (41.80) (60.06)
DC 2.45™ 2.45™ 1.217
(203.41) (192.31) (46.56)
park -0.22"" -0.22™" -0.52"*
(-28.61) (-27.69) (-35.54)
limit -0.08™" -0.10™" -0.01
(-9.64) (-12.80) (-0.46)
service 0.00 0.00™ 0.08™"
(0.43) (2.57) (31.09)
T 1) [ 8 2508 NO YES YES
TEIE i S 2L NO YES YES
R? 0.896 0.909 0.820
N 97663 97663 97663

S A BB AL R AR 1, THATREK R R B E RS, R TR R 5 WA R
PEAR 3.
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e xR SOIERIRIUBRIR ) 10%. 5% 1%MRE KT, FE50oubriER. TR,

(Z) fefetemi

N T IR ERAGTHER IR e, AT ZAYEEE T TR, [P Es RVE IR
4o Ho—, BT AERARIE VAR O ER  A i B IR T BRI AR il R T SR AT R AR,
AEFRATTI X FR A BEA JG BTN, £EF] (1) AP B4 TF 45 F 5 e A AR R — 5
=, bighaMFEaETZMA 100 2502855, KT EESZIKERN, RIHLHATHI
TOP10 IZ & st s, 41 (2) HEIVALE R RS irds R AR ERL, AL N T3 0 28 i)
RV I E r ot A N AR A R =, RAER A T RAR AT 2SLS R, 4
(3) WIMGTHERI LT R AR DU, FErE Rl AT R 4% R T R BRI B 2
A UUA AR R T, B (4) WRASSRIRR I TR M. X nr, K
SRR HE A S R B A R IR AR E AT AT SEdE . BRI, 36 PRI IRK 3 T-3% 3 91 (3D
A TH S5 R T T ST 33 ) 7 B

R4 REMER

@ (2 (3) (4)
A VRIS PN TOP10 V2 R
Ins; — Ins Ins; — Insg Ins; — Insg Ins; — Insg
price -1.23™ -1.10™ -1 -1.10™
(-50.80) (-42.23) (-51.05) (-25.17)
Ins;ig 0.32"" 0.18™" 0.33™ 0.37""
(37.42) (18.83) (41.15) (21.70)
ChargerPower 0.01™" 0.02" 0.01™" 0.01™"
(62.33) (66.90) (65.02) (28.99)
ChargerNumber 0.02™" 0.02" 0.02" 0.02"
(59.81) (59.17) (58.96) (28.49)
DC 1.21™ 0.61™ 1.22" 1.36™"
(43.64) (19.15) (46.69) (25.51)
park -0.55"™" -0.65™" -0.51"" -0.51"
(-34.64) (-36.94) (-34.04) (-16.69)
limit -0.04* 0.25™" -0.01 -0.05"
(-2.76) (13.52) (-1.02) (-1.76)
service 0.08"" 0.13™ 0.08™" 0.08™"
(30.19) (36.52) (30.35) (14.75)
HRF 1] [8] 72 RU8L YES YES YES YES
TEIE i S 2L YES YES YES YES
R? 0.818 0.773 0.821 0.819
N 92662 73324 97663 24005

(=) BRI
i R AR SN AR T8 B 7 SR T O AR AR S S s S U L, R ks A2 s =
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RTTYR o WA Ho—, BN #ME (Own-price Elasticity) #& j P= dh M AR B4 j 772 75 2K
Hrsgm; H o, XM (Cross-price Elasticity) #& k /=i ARENXT j 7= 5 7 K 52
Wi o i SRS B ML BB S, A B TR T R S O Rb s, I Re PRARIBUR
R HAES
1. BT

B SCHSRAG U EAR BN R AL (o) JHTARONE (8), wTH LR &0l AU/ R B
& A DL Bty 8] ) AE AN A% 38 o FE[RIAAETY (4) R b, FRAE 75 KA A& s 1 5 S
LR T AT DAL DU TSR A 5

o 1 o
I e TR e UL
e Y I o, s B of o 5
opk q; Opk Sj —aPk(1_05k|g+Sk). ifj#kandj. k€M, )
—QPk Sk, otherwise

Hrp, A5 (5 PR EMEEE (), [ G 78 I, j Bk 1%k
7oLl § S HL AR 23 G, AR A AT AT B AN S ) 460 (B 7 H sl () T 374
FRIEFASC . B8 AR R il 2 [ B A8 ST R 3L Cejpe ), SRR [A) — 4L N 24 78 ft k
TR 1% Pt R e rit § R AR B b, (RIS Bl 3G 78 sl k() T 300 8 LA S 4 ) A
FMESGRTIG Ko B = AR AR i ] 5SS A e (e ), BRI S5 78 Rk K R T
Yy BUIEAH R o« JEAE, Toie 2 B ANAR BAMEIL 2 A8 TS 3 1 5 R Ba B VIR, 4 Rty
ORI S R 2 0 B A 2 B 2 38 K
2. BT

B, RIBA (5 THEAF R 52 AN IETT I 25wl s B RS s DL R il i Ta] R A2
XA o N TAET XS E, A Bk i FAh BT A Sl i SE SU RE BEREEAT RS, K5
FRAL T T A IR et BN RE R E R IME -2.4297, XRHHEINRER BT RE
Ak, SKNENE | RAMEFIE 4, W &0l e 2 R EOR . 8 XA S eI (E
N1.126, J7EN 0.144, WHIHZEREONAR. seAh, FATRA 6 8 S 1T 0 8 E 9L
B, TSI IACT g . R B, EAN R L E N, B S s b
T BIEKAT RE ST R, A8 X AAS s AR /)N, BV 78 Al 2 A B A 1A BT R B

%5 PR IHA TS

BERES 5L BE Byt H L PRt e/ ME I KAE

FARFH &j 97663 -2.429 -2.348 0.736 -3.971 -0.741
&k 97663 1.126 1.110 0.144 0.840 1.375

IELT¥ &j 52 -1.908 -1.919 0.035 -1.967 -1.837
&k 52 1.017 1.020 0.088 0.849 1.209

6 ATERNIRGE A SR ZAMNAPTA B AN 1% 05, X A S RS R S IE BEAT R T
! ﬁ%ﬁﬁﬁb%ﬁé&ﬁ%= —i s WATAT AR HF G (p-me) 5EENHE (p) KILLFAN 0412, X—L
FURET BLP (1995) SCEH K EMMITAE 17 MR 0.239.
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o, I RSO H B 2 3 78 Ak AT O A5 3K FRATT SRR AR A R o s SRR AT
BCF, WA 6. PRAIEM S EPE (-1.88) ZER TS AN HME (2.52), KW
PRTEu Bkt B B TR TE sk o WRYE S AR SRPE R 70 PRTESE A AN R 5o P-4
KB T RARRTES (0.99), X5HE Logit A o FIMTH45 RAH— 2. HEBERER
i i R SRR I (PR 2), B PRIE 78 ra vk (127 7 (1 B A& sk SR T
T R A XA A R 2 2RI R R 7S o, AL 36% 1 LE BRI T B 4L KR e
i, RWIRTEAE—ERE L B AT ABARIR TS, (R tR7exH & e i & Ak L4 0.

& 6 BMHEMNSEMIE

ol R AL AE B EE | SRR RFEs: 18 ek
Hrs b 53679 -1.88 1.01 0.99 0.02
18 75 3 43984 -2.52 1.26 0.45 0.81

WA, T IBCr L5, 2x] 2021 5 52 F i 20 F 78 A Ak T 3 A2 e
K 4 fron. TREERIZ, iR B GR ILEINE, HAhIa B mass 40 H%F 151
Aol BAORE, B RS BCEDAWE IS, W T s ok se oy . AR, BN
BCF1) B A S PE R A S 2R AL 28 00 BT, FRATTR I RS BRI K, IX s Bk 8 015
W, R T R BEAE AR SRR B S ANBRFIRE, R TI P Tk
HeERZ, HFEL LISE RT3 R EE K, TR RIS E A L S5 F T N3
B, WHLREAS R ZEWHIAL SR E.

=3 =3
w© _} S
i ® clasticity Fitted values number N
° ° §
El ®e &
n ° P
°
o o
°
) ° e % #° %
B v % )
e S
= g
& ° ° ° =
i ° =4
] ° ° ) o o, ®
e © e o ® o ®
Q) o ° o
o 4 ° °
i L4 =]
S
° =
° —_
= (=3
S 4 1=
ol )
! T T T T T T T T T T T T T -
4 8 12 16 20 24 28 32 36 40 44 48 52
week

4 BMEEMEETSTN
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T ARZEEET S S 10T

W%, RN T &S 5F N T IR LT K R AR RE ), 2 I 21
WA O UGE . B2 Lerner (1934) KB #5 J)5€ SUONZE WY Al RRAS AN A% 12 i 228
BrRpiA 2 ERIRE ST, SR SRR 7T 3R A b s A AT O R . 4 A0 ks SRR =
XAV B0 A AL Bl B O REURR, T 9 T RN BBk o A8 BE R S 2 ) SR, AT
PO SR RNE T . AEIRXFMESL T, IR RE I SZ BIBRE], AR AT BE 2 1 Im TH 2%
IR I S BB (1) B AT R o DRI, A SR A VRS AL SR A B 7 1 B AR bR
2o RGN RE AN UK R, WRAMAE SR, WAl
FEAN BB SRR iy o AN TN XS S A A L (Y DR B AT VR 0BT, VP8 24 0 A FH 78 B T
Wy A58 4 5 A T R AR R R

(—) EWmERMT

RO SCHOHAPE BT R I, AR 78 b T3 R B Hh v BE vk, I B3 b &% i B A 3t
PZEFBK ERXFRTHE ST, WRARE & 70 dul fUZ 75 BRI I 5240 k315 5 Kk
i, AU KRS, B8 A B BN WA E R T 56 4 (R AP R, AR SCH#E s £
UL BRI AL AL B A = A SR R, AT AN IR RO T % K A B 0 R
Wi, 4T 485 SN BT BUR e S & EOGR, DA T 0 AP 58 4 AT R K R

(1) bW ARE. ZHT A SSE AL p /3 R ARG 7, H R IR TR s 1 B A%
SRR TS AT . RSk, Sl AR S F R LV ECRER Z , ASURT DRIt A 7 H v W 4 42
WA P AR RGN . R, FE S RO T, FRATIEEL T PN B R AR, B D
(CND KT (CP).

(2) BERMEMAE. S50, AHRBEMETEMARIRER T %ES, BAAIE
ERHTE N A, MAHEAMIZERIMATES . DRG], TR T iR e T 4
EHAMIZE R LTI L IRIZE R . N T BB E RN, AN TR
—RFERBSELTEIT 1000 77 kW «h FEMAEE (TOP6), &M a5 AT
FLE I R ES T (TaxiD.

(3) FLEFHEMEE. SEGMMIREREE RTINS AE, BIREHE2
HOFEATRE RS AR 2 pEAT 78 . AR T R R AN 2240, A2 DR X R B Ip A X
FE R R H B 78 U RR SR 17 3 DX U FE A e 78 P R SR A N A v o A T Al s A
fiE, BATRH THHEREANOEE (PD) AUEENEMZE (VD) SRKATEA N ATE K AR
DL

N T B e AR g2 PR 3R AL, D B 5 TR R AT S B P i R R R
P, ASCRA T 2ot ATHRE BT b . BRI RS an

InYje = a + B1CNj¢ + B,CPjr + B3TOP6;; + BaTaxij, + BsPDj; + BeVDjr + ¢ (6)
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b, $oiRAR &R IR% J1fahs, SRR SCOIE R B Ui s P o E 1 ROk &
CRIEREATR AU E SO, HEMEBR TR 1A% 1R . MR RO OHE (CND FA
ANEPR, EERATEIINE TR . o RIRZET, AL R4 o 5L N T [ E RN, B
P R — AR 3K R B AR A . AT B RBERES 347125 18 BUAN [R] [ 2 8] m] BEAF
M RER . ZEILLNETRE 2 S BURAG TH A  22 . VR AZ D R 75 58, Ak
EIEECE /e P

xR 7 MIABHFMEAREADER

A 1) (2 ©))
InY InY InY
CN 0.172" 0.144™" 0.129™
(54.81) (46.59) (42.07)
CP 0.329"" 0.188™" 0.167*
(110.92) (43.16) (38.26)
TOP6 0.052™*" 0.045™"
(20.62) (18.12)
Taxi 0.058™" 0.066™"
(68.27) (76.15)
PD -0.414™
(-28.62)
VD -0.099™
(-15.15)
Week YES YES YES
F 257 636 668
R? 0.116 0.148 0.193
N 97663 97663 96337

MRAEAE T AL T2 IR, 23 F 78 HAE T3 35 77 1) 2 R i [A] 32 B JHL I8 3 PR RS i e 2 U1 4
R EHYe BOHE (CND MIR&IIE (CP) WEHRBEYEENIE, KENE T RBHR
FEEEAESET I 33 7007 T BA ORI RE /7 o IXEMIE | KRS i AR 4R T T 47 %4 0 05 T B
SRIVEES . HIK, SKEBIZETE (TOP6) MIAFAEATHALZEIT b b (TaxiD Mgt 51H37%
NREFEIEMK. KRV E AT A E RS FEIE, TOP6 & &
M B HAIE E F E  4.5%; 53O, AT G HE R 10%0, s i
FEIN 0.66%. fe)m, ARG ESR AR AR BN R B 2 SO Rl AR T
Sy NI . R WIE NSRRI B, Fe s T S U IXAT
RERIARRE R, IXLEHIB R AR R BOR, BRI KIS E M <F IR B B 2 DO, BT
Se A IR T A kAN RE

(=) FBRBRME

FEPA GG, A TSI e S SR AR, BARESEZ 7R .
5, AR BN 2B W7 s 2B W S S A I, e AT AT DU R A 4 N E A RSk
T e sl R, FEAEPAEE A IIHEN, AR 54, IR 1 2 ik

8 teAh, BREMSE T ZRKE T (VIF), % (3) 1 VIF J{Eh 2, MIALEAES EALL I i .
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PR, S k. Hk, T3 AR AR TR R A B 5 RE A RN, R e AR
T PTE M G R . AT AT BEE AL 3R b U 7 it o R R SRR IR B KA
AN S A T 3RS E kL K e o LAk, T3 3 70 Al ] RE I I 28 W 5 A Sk R i T
B AN EITES ), BEMAH] TR EARBE S B ), G TR K R R .

I, HETA ST EE m O R TS T2 7). 280, anRix
LI E HAE T 3 il L Ay, Wae s BT ks Lot RS E T FE LU EOR
MBS — FR A i J o 3 26 1] 5 ) L A 2 11 559 117 3 5 4 P A AL 2 R B AR ) o S ZB KT B
SR BN T, I YE i se S, AT DUA ROt Ak i 3% ) ok B i 5
e, OREEE 22155 5+ FNH 2 AL A

A RABRN I AL, A IR SRR 7 32 B A P A TS B R — 12 B A In
Q=%%)ﬁ%ﬁ%ﬁﬁ%ﬁﬂ@$%§ﬁyﬁ%ﬁuma%ﬁ%ﬂ%iﬁ%ﬁﬁ(s=
—?,%EEHM%@%H%&ﬁﬁ@(MW:%m@ﬂ%)¢mﬁﬁﬂﬁ%o@%,M%f
FAURRARZAL: By STAIEZR SN —Ibr A MBI A e 25, A= it
SRIAN A& — TR A N B8 5 245 G R R B R A 28 =, i T = B AR 58 A i 3
YRR, R REAE R I BT AL T AT AR AR A T, ekl “ ORTANER” A BRI A
K7 BIIEDL. PL L )RR BUAR 45 R AR, (RRABAT4E, 2022).

5 RAG T LE GO AR VAR A 451 % 0 B 7 TR SR AL 1 5 Ty OHESE o A SO SR A BE R, %
O S H T I AR A R AT I, BRI B = AP R

Hob, MR, Ab T al TS I 0 WO T AR B B PR E) 5

HL, MEMESER, SEHRMETTSE, BENME A ZE PCM;

F=00, RAEATE R FE AR SIS0 A% = A AR, B 2B W SRk AR R A5 K

AT A 2 FIZER, BFEEMFINIZE 27T, BUsE wiRE R
KA A FL P A 3t i BRI A KA . ST Berry(1994) 77 1%, R F ANz E Rk
ITMAETEZE, BB IR ST RN

Max Iy = MaijEFf(pj - mcj)Msj(p) -G V)

b, FErauh j KT Hls RIS E T UK R p MRS, MBI, C A2k
m VS E I E A . BB 0 )| FE- a0 250, JF HSCRPE RIS & ™ i
1E, B4 I8 E TR R B p NI AL — B 26 AF

25,
Sj (P) + ZreFf(pr - mcr) Salfj)) =0 (8)

LA TSRS T AT, RS E I R-RASE R . L TXT HEFE E,
HfiEy, = =52 jr =1, ], 35 r HATRBHRT j A RIS E 58 IXT o
J

EFTERGEREQ, #3k § A r FR T BRI, = 1, B0, = 0. EXRRIR
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2, RS N
s(p) —RE(p—mc) =0 9
Hrbs(), p, meaMFRT BB E. Wi E. DR, B8 TX 1. JEikn
AR ENZE RN IR (100, RPFERATAT LALEAR A EE S PR A [ 1 4 A 7 SR S ok Al i
WAz (PCMD:
p —mc = (QE)~'s(p) (10)
UBAh, ERGEA S RIS E , T BUEREQA N AL, ANl R —
ANPRSL I — i 7 A%

as;,\ 71
p; —me; = _(%a_;> (D
2. W1AME=F
A
H#

P f .
¢ B! D>

»
»

Qm Q. #FE

B 5 miagit e mAEERRER
1954 4, SEEZTF 2 FKIG A0 7 = B W R AL AR (A =A%),
SRR EE. AT ERNT, PRI Tl R, BERNERN 0. 4
ifi, AT T A GRS, BATSHE I BRI e e bR oA L_E DLIREL 22 W)
I, AERIX W AL AR R R . MR T e s G OL T, BT 2B & RN TG
12k (Dead Weighted Loss, fiifk DWL) K/NoJ LA =¥ BCD AR E R, THHEIX—
THIAR B 779240 F -

1 QumdQ
AW =2 (P = P)(Qm — Q) = 2dPdQ =1 (apy2 22222 (12)
HYE dP = PCM, ¢ = Z’"Zi, LA B0k i j AR R R R IE AN
) 2

FMARL; = 2D REAIR; = pgNAR (13) 73
J

20 / 30



_1 qj _ 1.2 .

MRIE A (8) WIHET il j I #hgh A5

L,-=%”=%ﬁ[1+2repf(pr—mcr)-sjr-%],j,reFf (15)
B TT RN, 00 22 7 A DR D B = i A 2 A A B N i 2Ly, 3k T ARG A A R 5 2
DWL;.
3. BRI

R R T B, FRATEEME IS AN AR SC T I &l s AR R R Jiid A
(14> TR R AR FIURE, AR5 BEE R KL 1.37 47T, 45%
AN A (4.3 1270 1) 31.8%. 5Bl S fe, Al H (s R4 2% Ho ol
N 263%, (&AL T 5.5%. HACEAZEN (2022) X E b5 250 55 83k 4T T 5T AH
BE, AT AR AR AR 45 % o5 BN 7%, AT LA A FH 78 HE T 3 BT SR AR R4 0k B
NPT, WAL, R DY R R IR R B A DX () K 3 D9 13 AN X T, R o8& Ik ] IX )
AERIBURAL, FH 2B i 6 Fs, 1R AL T AR rE s, Rk
WAL TR K, KRR AR BT S 08 AR TR ALe, ek THE
Z MR FI 2 .

“ K B

1 2 3 4 5 6 7 8 9 10 11 12 13

6 BMIREFNSEWL
B 1 T S R AR RIS S DL, TS s T IR I RN E SR, DRI RNl s AR A
PR MG ZES . Ak, BATEE D SRR (ratiop), BIFEFIBIR S H B
PR

DWL; 1
0 = —J — ZJ2¢..
T'ClthJ R ZLIEJJ (16)
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MRYE A 16D M H BRI T 3 7 & i /AR AR SR L, R4 b2 A AR R 453 25 EE Y
BB B 7 B, AEAIUR EUERAR BRI AT, e 20%~30%HIREAS (A 2K
FIEL], RIS ARAE —FE o FEAS (AR A5 % L 50%. dib ] WL, A FHZ HBE T 58 5 A
RSN, JHRTIHH TR E R

oo -

kdensity
4
|

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Bl 7 %EEE: Rkt

N GREBRER

HENAERTTSHE W3 7 R AT WA B S 5T, M “B iz P
T A THRESEE 10T 70 R R A R R R F VR A AR . B
N4, FoHEMEAR Qe AR R, (BIGEWE R, WREBRFRT. AR T IELR R
R, EHIRT 7 AT RO A MLAT B A RS Logit 7 5RAEAY, U FE Al i
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price lnsj| g
ivl_charger_number -0.00™" 0.00™"
(-62.20) (28.07)
ivl_charger_power 0.00™" -0.00™"
(95.43) (-27.31)
ivl_DC -0.01™ 0.01™*
(-104.55) (24.55)
ivl_service 0.00™" 0.00™"
(35.55) (20.69)
ivl park 0.00™" -0.01™
(51.78) (-39.27)
ivl_limit 0.00 -0.03™"
(0.29) (-28.23)
charger_gsum 0.00™" 0.00™"
(25.24) (53.62)
charger_power -0.00™" 0.02"*
(-44.65) (67.76)
charger_number -0.00™" 0.03™
(-16.18) (102.60)
DC 0.27"" -1.78™
(37.05) (-58.29)
park 0.21 -0.94™
(55.28) (-68.30)
limit -0.10™" 0.27™"
(-21.38) (10.94)
service -0.02"* 0.15™"
(-27.87) (46.09)
R ) 5] 5 2R YES YES
T[] 7 24 YES YES
R? 0.433 0.447
N 97663 97663
MK 2 TOP30 1278 il s T3 B A i
BE A4 ufi PR RS BT 35 B AR A
1 10 119 -2.67
2 21 58 -4.00
3 11 46 -3.83
4 29 81 -2.95
5 9 114 -2.59
6 11 52 -2.89
7 28 10 -4.45
8 21 39 -4.17
9 7 95 -3.75
10 12 78 -3.17
11 7 89 -3.14
12 13 27 -3.57
13 14 34 -4.22
14 14 72 -3.18
15 8 72 -4.41
16 5 112 -2.82
17 28 50 -3.39
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18 27 4 -3.21
19 34 58 -3.48
20 50 62 -5.93
21 7 120 -2.53
22 12 119 -3.09
23 19 48 -3.06
24 3 106 -2.85
25 28 117 -2.82
26 9 66 -2.76
27 6 5 -4.93
28 8 96 -4.20
29 11 120 -2.46
30 5 120 -4.01
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