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Construction and Application for Provincial Transportation Service Index
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Abstract: In order to objectively reflect the transportation economic and macroeconomic trends and promote
the construction of “ Building a strong transportation province” , aiming at the characteristics of single
comprehension index, insufficient depth of quantitative analysis and blank research on transportation
economic index in Yunnan province, based on the framework and ideas of American transportation service
index (TSI) and China transportation service index ( CTSI), by selecting the transportation volume index
system with Yunnan transportation characteristics, optimizing the weights by constructing a three-level weight
setting system with added value, added value coefficient and turnover ratio, a provincial transportation service
index construction model is proposed. The Fisher ideal index is used to calculate the passenger service index,
freight service index and transportation service index, and compared with CTSI. The relationship between
transportation service index and GDP by qualitative and quantitative analysis is studied, and the adaptability
and coordination between transportation development and macroeconomic development is explored. The result
shows that (1) The growth rate of passenger transport, freight transport and comprehensive transportation
service index of Yunnan province is consistent with that of CTSI, but the growth rate is slightly slower than
that of CTSI, it shows that the level of transportation economy in Yunnan is slightly lower than the national

level, and the scientific and robust construction of Yunnan transportation service index is further validated
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and analyzed. (2) The transportation service index is highly correlated with the GDP growth, indicating that

the rapid economic development will produce large quantity and high quality transportation demand, and drive

the transportation into the economic growth.

Key words: transport economics; transportation service index; Fischer ideal index; transportation volume;

GDP index
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Fig. 2 Seasonal adjustment of road freight volume
TEHEI iz i
1.2 WMEWE

R I P AS TR ok i 4% o i T AU 2R 52
T 1z i )R O M e AN (] 3z Oy R AL AR 55
s, e RSz K I 55 5 K0 hl Ve P 4F 4%
Fifviz i 77 XA SR P o P A S A, A
Jel s A g ] v [ 28 3 0 IR 55 48 RO, SR A
PR T A A E 45 Fhis fa O U AL, JF
ool HIE R R, & s AR L R A
[0 75 U A s iy U % L Ps A IR
B SE A P M 48 RSO0 R et A R AR
FHAEAM ML AT 0 MHAS S T ENTE, B
BRI R, £z i 7 R R 2 2R Tl 3
AR E, B2, 528 Bl e FEE S L RKE
k| asthik, MRIEEQE, XMkE TACERE
AAF B[] 5 A0 H JEE e 2l o [ R A 32 Bt 5 AL 39
5 2R ) 2 TR A IR R S, RIVAIE S I I R )
T, RN RE e R, oIk L, R S
SEIE I R SR R F R s AU 1B R A Ak
I¥i] R AL i T ok R 22 I, S i I 52 1 5
TAT L I2BR AR 55 fiE

AT SR YE 2012 4EF0 2017 AR A7 R
rh g%z a7 AN L R R E A s i T U — )
FUEE 5 R AR Al e A S Jo] e 5 088 (i 3% oRe AR
SE VL IE B i kg BE A4 2% 0z i 07 R k 3h — 4%
B e RIERAER | Sris R e o R e %
HEERWER , i SHAE" . SHAERFR
BCE RN 3 R

71z Hi 07 AR R R 3 I (E A, T

| ~mmm || gy ks E AL

— R e JE e < I
| T || sty e T
(o | % suskm ] misnn |
B3 =ZNEFREERE
Fig. 3 Process of setting three-level weighting system
2012 41 2017 4 g 4 BN e vh 2% 1z i 7 A

PMEISEI A —RAE, 5k 2 s,
*2 HiHAAEMNE

Tab.2 Base weights for various transport mode
sl gl BRI ok Bkl fiessink

I 0.2739

BEIEAR L T 2% iz A 2 R Tk, 245
iz )y R e i S R R BN, Kz
ARG (F ) ARSI (B IME R D)
SETEAS AL, 1F 2014 4E & 2021 AEBFSTIX ], %
ZPRRARE R 2017 AF ORI, THE A IE T T
RAE, RS,

0.613 9 0.001 7 0.113 5

L2 X6i,t

W’i,[: 4 ’ (2)
2 Wi Xai,t
i=1
iyl Ol[ t
%=Q“X', (3)
Qi,O Q; o

Kb, W, sk MEINERGE, Blisin gyt
B ; Q,, Risku =i 7E « RELE AL Q)
iz TR R R (2017 4E) SEHH BR R
o, Nz )y i 76 ¢ BHWIMEREG o, Hiski )y
K R (2017 4F) P HIME RS 5, Mis
By =0 T8 ¢ WS IE R R R 8 Wl sk =i
FE ¢ IS INE I sh — AR ; « It (H).
WA L AR, SRR & A i e A — 2 L
B Y R R, SRIE 5 5 R R AR N L —
MR RS S EE R, 2% s il ny
LA TER P AR bR, H RTIR E GE T 1 % T
W AR, Bskion 1, EKisH N 0.1, Kk
R 0.33, MiEsisiih 0.072, FEXEMME D 3 —
PAVE B E IR, IR 5% iz s I F5 EOm i S
& AE R34 A 2 B0 58 T ) I £ X 385 (8L 2E 17 9
R OBREG . s isimim s AR E UK s i
el /N, AN E A B ] AT IR, ] E A
AR BRIKIEEI N 0.09 JC/(t - km), fiis s A



274 A" S S I 3 5540 &
0.68 Ju/(t+ km), /KIiEH R 0.12 76/(t + km), E §
N 5 e s S R, xW,, Y R, xW
X5 7 BRI S A i I8 s i, TH 5 I s = i 2T e i T i
ARSI (8 HOR JH P A B VE 6 5, ISt="|5 s > (8)
4 R DR xWy | DRy XW,
40 s R, HAEER 7R IO R, WASHR i
135 f%%mn@%ﬂiﬁ%ﬂﬁ mm,%mum
130
o SR A8 R FE . 38 IR G 1 0 A2 i 3
e M 55 4150
% 115
§ 11(1)(5’ 2 TiBIEHARSEHRNE
= — " —
& BT R4 R, FERE IR, R
90 SR, STl IR 55 fe B A R 5 BT
85
80
2014 2015 2016 2017 2018 2019 2020 2021
Fy
B4 2014 FLERAREABRYRESNIEH =
Fig. 4 China highway logistics freight price index by 3=
month since 2014 ﬁ
ﬁ
%, WBRHLE ., s R T o
i, SYORE TR R ® - BTN
20F - - BRIZIRSSHREL
W., =W, xB,., (4) —XLLEEJHE%TE.%(
Q %014 2015 2016 2017 2018 2019 2020 2021 2022
B.. =& Fhy
" Qi,x ’
(5) Es5 ZEiE, RiE, XREFRESEBER
B = & Fig.5 Trends of passenger, freight and transportation
b Q.. service indexes

KL, W, Iastabs i X L_%uji*tfét A S A AN
B., MAGhR i 1R s BHHINE | WIEREG Q,, NiskTr
JCLES it 4001 7 S ] A QN WoE *TLES it 1 4
BB, Q. NI8bR i 76 s B OIS JAfE 4t s
HEfTE] (4F) o
1.3 BHEK

BT R 2% A /R BLAE 8 20 ( Fisher lideal
Index) ", 45 2% FCHAEFE B — B 30, %2 R
FAa%L . Btz Ik 55 48 BUR 5838 iz i IRk 55 e B an
T (6)~(8) Fimn:

TSI, = |- x [ , (6)

TSI, =

HRYE R 5 1 2014—2021 4F 3235 #i IR 55 45
BEER, 1F 2020 FHTERETE R L Z 0T, =M
RE Az b SRR s, RE
B 2, 2020 AR FEREE KB, Kis, ttia, &
Wizt i1 B TR W, LR K iE W%hﬁ
[ A B R R 85. 8 s, [AIEL T I 71%, 2238 iz f Al
FHRBFIIA I RE 32.2 1, [FIEL TR 28%, 283 s
RIEZHN T HAI PR Rl 21 B 5 B o i U
AL, 2020 4F 3 H b LLE &ia |, Ris, il
MR 554a 8k L BT, A2 2 E P 2 S BUE M=
MNP S S I, A8 iz i M 55 48 A0
W B R
2.1 S5hEIEHRSER (CTSI) XftboHh

i 3 5 A8 A2 i Rk 2 A BE & A 19 2019 4 1
H % 2021 4F 6 A3z i k55 680 (CTSI, W,
Kl6) Xftk, @il 6 Urzx, 2019 4F 1 H & 2021 4F 6
AW, %ia | $i8 | 3838 18 i IR 55 48 2L Im) b1 ik
B G 0B, a TSI-%&iE



12

IR 556 H R L3 s 45 CTST-F s FE 8 T, CTSI-1%
ISR E IR L G AL B TSI 028 F8 BOE R, 2019
AE TSI RN CTSI ds 47 B AR, RRFRR . By
KA, 2020 4ELK, ZHdEEEm, iz, 5
i8R 505 2019 AE R PR IR i K, —FF L
JE BRI, BARRBUE <RIEE” WIRE
BITRE N . SRR RE, = m TSI MG e CTSI 3G 3
W, Ui 2 e 28 3 28 U A AT K P g RIS T A
KA

2001
—=—CTSI —=TSI
| —e—CTSI-%i& —o— TSI-%iz
50F  —a-CTSI-f%ig — TSI-THiE
100
X
% SOt
N3
_50.
-100f
N N N N N N
\°°’0 N @’0 & 9
O A

6 2019 F 1 AZ 2021 £ 6 A=Fa#& TSI 5 CTSI #&iEXfLL
Fig. 6 Growth rates of TSI v.s. CTSI in Yunnan
from Jan. 2019 to Jun. 2021

2.2 XBITHRSEHHBENREESHT

FRECE BOT R, DONERRE . 2 1 i s Sk
AR, KT VAN E 12 0 A Ao B A A AR Sl okt
2 I i R 55 T8 R v AERE ), DK s ok 1
Tz 3T 109% M F % 15% 7863 sh R ITFE5T

K7, 8 alH, BREKEH Mg LIF 10%F1 %
15% , 5% A8 3 %F 58 38 32 i I 55 16 5 i iUk
N e % NS S e 1 <Rk PO S ey
SR HUB M e, K8 IR S5 R B R SR AR,
W VPG, NRER M, MEWH S MK 1818 3 52 bR 17
TEOL . 3X F W7 ) A2 38 42 i I 55 48 A5t 2 v [ e
BRI SR E R B AR
2.3 RBEZHRSEHSENEFLXRZ EEME
S

kg 25 Xof A8 3 3 i IR 55 8 BRI 8 W 28 Dk B
FUAR AT 225081, R IR X bR L X+ 25
G, RN AC I A i R 55 8 45 GDP [A] L3
KA s HEAT X H BT, X0 7 R 5 22 3 3 i
TR 5548 BOR 22 28 05 I sh AR R B i 22 1, 2SI i
R 5548 505 R M2 BRI ShoF L an (&l 9 B .

ME 9 mILLEH, sciliskiikss i85S GDP [A]

MRIGH, . B RsCE s RS TR Eie S R 275
120
100
2 .
= i i
o 80 Pl
& P
S ol —msimElE .
b - - TSI-1%38 7% i
H TSRz i
40l — - TSI-%iE B7F i
- - TS5 T 7 i
- - TSI-%i%
20
201220132014 2015 2016 2017 2018 2019 2020 2021

FA
B7 %z, SERSELREES R

Fig. 7 Robustness analysis on passenger and freight

service index

120 ,, s
— TSI-F§% - -TSL-F3% - - - TSI
115}
110}
105 |
100 |

95+

BHR AR IFEN Y%

90 +

85+

ol .
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
FEy

B8 RBEEHRSEHRREST

Fig. 8 Robustness analysis on transportation service index

120
[ 16
115 ¢ 14
110} 12
I 10
105 g %
+ b
% 100 f 6 am
= + 4 ilz—"
95| ) é
90 0O
85| 2
L -4
80 -6
N
R e >
NG AN SN SN SN, N S SO
RN N I

B9 TSI5 GDP &< Ratz Xt LL
Fig. 9 Time difference between growth rates of TSI and GDP
PEHE S I R il sl e — 2k, BR— 2Bl IR A A
AT Bl LAAE, 34 0 3l 23 8 il — 26 25 O 1]
WS (P spAy) o S T S B M X L 22
P, AFMESREZTPIR (NBER) 0% 54 2 1]



276 NN R S 55 40 &
I 2R T 6 A A B E I, B T S .
IR % 18 B0 GDP ¥ K py ik g . W &k AR —+ -GDPYS ¥ —e— TSUHiE
A, W33, 21
*3 ZBIERRESBHEENEFETHEIN 10t
Tab.3 Analysis on lead-lag between growth rates of ©
TSI and GDP g 0
Wzh  EBRRSIEE cDP R JofTei)E s H 101
P 2015 4F 6 2015 4E 12 A 6 20t
WA 2015 4F 12 A 2016 4 3 A 3 N
_ 2016 4 6 J 2017 43 J] 9 2015 2016 2017 2018 2019 2020 2021
E 10 TSI 5 GDP f5#i stk
W 201746 A 2017 4F9 A 3
Fig. 10 Comparision of growth rates of TSI and
bl 20194F4 A 20194E3 A -1 GDP index
A 2020 44 A 2020 43 A -1 ZEHNGE 4 TR
P 2021 43 2021 43 A 0 F4 HXMESWER

M 3 FIH, 248 23 32 fi IR 55 46 B0 B
W PRI 25 7 4515 GDP 5 AN H BRI A 1 s 2207
BIS5E GDP 3 AN H, 383l i i IRk 55 18 BUR 2 4 i
GDP WSEAT LR B Hahn, (FHJ2FE 2020 RS, HT%E
TR, 28I s IR 45 A8 EOF GDP 0 | A Y
LRI — B R, H T A s AT
MATHEIR M AETEE R N E RN KR, EEETE
FRIIE], SedTi e Jovk A e, HE
e i — B BRI E

Wi AR 5545 B SKBR AL A

1=

3.1 REEHERMRZFLENENIEE

A A il e [ R 2 T B SR PR P, R X
WAV RN AN, 28 s K RS XI5 &
JEAHE SCHER . AHE AR E, 1 GDP J2& S Bt [ 52 sl b [X.
FEMAF B PR EE bR, N TR WS
S AE Y 5 K2 At 2 Tk e (R 6 R AP A
P, DUE MR E B WA 7 TR AT 5 38 48 4 Al 55 45
B GDP Z IR, it — WA = p A 28l iz i
b & XSk 22 U R SR UM, A8 s Hi Al 55 4
Bl Lo S5 N A R Bl (GDP, ZREERE)
OO LR S UL 10 Frs

M 10 W], A2 38 i i IR 55 HE ER fk a5
GDP f6 8B b i EA —3, H = M AC s i
—HAEFTERRES, (IG5 E TATTNEREE,
X5 2 F A SRR G
3.2 LBIZHREZEEREEFERMAESH

FET SPSS A Bz R M I ZR B A B vk X 28 S i
iR 55 1R B0 E S GDP 5 5008 i kA7 A M4 Mt

3 il

Tab.4 Correlation analysis results

TSI GDP 5%
B IR ARG 1 0. 960
TSLISEUY . WM (u) 0. 000
N 30 30
B IR ARG 0. 960 1
GDP fe¥iis Wt (XU) 0. 000
N 30 30

IR 4 AL, AR RBUR 0. 960, LI TSI 1
5 GDP 8% = A OC, HWi#E Z M AA 16 IEAH
KRR,

SPE R BOR — 5 BT A BB R 0 RS 28 5 4
PRI E I LR, B R R — AT m K
R EEXT ) — A 2 B AR B KR AR AE S R
A3 2 i R 55 46 BT LA 4 T Bz B — > 1l X 58 3 32 i
55 & R RARAS, GDP Jz le— A~ Hiy X (1) 28 5% & etk
A, PR DISR I 28 38 12 fi il 55 5 2000 GDP 45 2505
P R B0k E 2 4 Wi 22 s i IR 55 K R M ik R R 2
[ R OC R . 2838 1z Hi Ik 55 5 B0 GDP 48 203 1
FEOTREZRME S PR,

M5 AJ 4, 2015—2020 4F [6] A2 1 iz Hi R 45 45
ONr GDP 45EGHE R s EOR, FRivE RECh
0.414, R “T=H" BIHAcHZH 2B
RIERAS, LR DR TR RRE, A “T =
F7 WIMAGEPBE R IR, A s ik T IR B
M A E B T e AN, M 2017 4T AR S B A R
R, BRI UR B, AC B i & R T IR A
0% R R 2019 AEFEAIE N 28 0% K e, ARE RS 12
W2 & AN AR SR A IE RBE R, B o
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Tab.5 Calculation on elastic coefficient of transportation service index to GDP index
i 2015 2016
s ]
1 23 2 BRE 3B 4 FpE 1 BpE 2 BRE 3 B 4 FpE
GDP 554/ % 6.5 9.7 8.7 4.7 5.8 8.5 7.2 10.6
AT 38 i IR 5545 B L % -0.9 2.4 3.1 0.4 0.8 1.1 -0.4 2.0
2232 i i 45 36 B0 GDP Fa 8tk R 4k -0. 136 0.245 0.363 0. 080 0. 146 0.133  -0.062 0. 191
i 2017 2018
s} [
1 & 2 Y 3 FpE 4 & 1 &% 2 Y 3FE 4 &
GDP F5%0% 54/ % 12.7 9.5 12.6 10.3 9.3 9.1 8.9 8.5
A3 12 i R 55 e Hio H % 6.5 4.7 6.9 14.7 11.4 8.0 7.2 -0.8
A IE B Hi RS R BT GDP FR B R 4L 0.515 0. 491 0.553 1.417 1.229 0. 883 0. 809 -0. 088
i 2017 2018
s 7] —~ — — — — — — —
1 &= 2 & 3 4 & 1 2 2 & 3EH 4 ZpE
GDP 554/ % 9.7 8.7 8.2 6.8 -4.3 5.0 6.1 6.4
A8 3 32 i e 55 T8 B/ % 5.3 8.6 7.9 0.0 -23.7 -25.1 -17.1 -8.1
A3 38 i IR S5 A5 EO0 GDP F8 8 E R AR 0. 545 0.988 0. 961 0. 000 5.501 -4.989  -2.798 -1.264
FE TR AL AR, Harm AR R
A v e - NN . 5 :
HEEHTR, I EE AT AZ K 2 h, BELR:
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