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Abstract

This study establishes an estimation model of the Taipei MRT passenger volume,
focusing on the Bannan Line, Songshan-Xindian Line, and Tamsui-Xinyi Line, which
carry most passengers. The dependent variable is the number of people arriving at the
MRT station, and the explanatory variables are temperature, rainfall, and the population
living around the MRT station. For these variables, the true values of the MRT stations
are unknown. We use the geographic information system to help estimate the rainfall,
temperature, and surrounding population of each MRT station. According to the
estimated results of the fixed-effects model, all of the aforementioned variables have a
statistically significant impact on the MRT passenger volume.

We assume that the COVID-19 pandemic will affect the passenger volume of the
MRT through two channels: “daily new cases” and “the change in the number of
arrivals.” The former is called the “psychological effect”, and the latter is the “policy
effect”. Starting from the basic fixed-effect model and introducing new variables one
by one, the impact of these two effects on the MRT volume can be estimated. This study
shows that these two effects will jointly explain 65% of the decrease in MRT passenger
volume from 2019 to 2020.

Keyword : Taipei MRT, Covid-19, Fixed effects model
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(-11.44) (-12.77) (-12.25) (-13.37)
20164F 0.0325™" 0.0324"" 0.0249"" 0.0254™"
(20.08) (20.13) (15.39) (15.78)
20174F 0.0498""" 0.0479"" 0.0408""" 0.0398"""
(16.14) (15.59) (13.28) (13.01)
20184F 0.0740"" 0.0720"" 0.0604"" 0.0597"""
(24.11) (23.58) (19.72) (19.59)
20194 0.124™ 0.122"* 0.106™"" 0.106™"
(40.89) (40.46) (35.01) (35.06)
20204F -0.0575"""  -0.0361""" 0.0317"" 0.0433"""
(-17.79) (-11.06) (8.43) (11.54)
=FH - .
HES B -0.0116 -0.0103
(-38.43) (-33.90)
=H 0.00000182 0.00000167
A o o
(45.67) (41.92)
HE 3.271" 3.222" 3.314™ 3.267°"
(14.07) (13.93) (14.36) (14.21)
= YN 138504 138504 138504 138504
R-squared 0.4927 0.4981 0.5002 0.5043

st (REC TN T RSN R
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- AR

KN — (V)R PRABIERSCR TR - 383550 — TR R BRI
P ITHIVARB A A > FaR MR > HEsE S GRS A\ B %1y mmﬁ’w%

000887/, 414 10-4 = 18.4°C » HEAF(FINIATAXBRIASL - MRPEILIRIfEEt

{8 > FEAERLEE 0 1 %0 - HEnh ABEE Ly 0.63% > DUERL NS4y
[EAHERS - &I 141 N0 IREEZ 10 NEE - P ABUR/ by

2% - > year2019 Ei year2020 HYfREZEEERy 0.182 » Forizl HAEH 1% -
2020 fFRE 2019 FFCVET 16.6%VHIEE R - HilE A LUEH] 2015 25 2020
FHINRE(L > 2015 -2 2019 FHYEFE B 2 EIHHIEIES - 2T 2020 £
mﬁcp HATER R IR 2020 SFHTFA TIR—HTE i R ATS L - MR — DA A
KB 2 NBLL S ST N E Ry R gy -

27000
25141.38

24360.65
23744.62
24000 23010.33 23477.3

21000
20529.14

18000

15000
2014 2015 2016 2017 2018 2019 2020 2021

®= :2015-2020 % p TP L EAFR - Hiz @ 4 =%

Z~ HphorREWUE PR A K

b T B AGHT AT SR A5 H HERS A\ B AiTTR > RIS —(2) - year2019
£ year2020 HUMREEMEIEIAAEY 0.182 /N2 0.158 » FomfrigifE2 N &)
DRk > NErpHy 13%1° -

~ ﬁj&j4c)\)\ &g(

bhds B AASE S Hitg > 7N —(3) » year2019 Ei year2020 HYf%
SBCERETERACHY 0.182 4i/NE 0.074 - FoR ABT AR L AT AR D A\ B
iy 59%1° -

i

7 R Fy exp(—0.182) = 1 — 0.166
18 P 01821802158 0.13
19 B 0182-0074 _ o eg

0.182
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o~ e r AR R PR A S B A I

BB R S — e A BB =0 > 275 —(4) » year2019 E year2020 HYf&
AR E AT 0.182 4E/NE 0.063 0 3o 2020 4FE#g 2019 FRE/D4Y 16.6%
WEE & 0 Hp A ABE DR e N\ Bn] DU RR R D A\ SRy
65%20 o

0.182-0.063
0.182

20 [’ By ~ 0.65
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%= &  %E¥rE #27) (Random Effect)

RERERSIEIIR G R - SRR ASHIEIE SR - HAREERA

HARH -
£

B AR A el B A MBI P R R LR AR

(1)

(2)

(3)

(4)

In(_ A 1500
N 0.614 0.618 0.597 0.601
INN)|

(26.88) (27.16) (26.29) (26.59)
RE -0.00206™"  -0.00207"""  -0.00194""  -0.00195"""
(-63.80) (-64.30) (-60.13) (-60.84)
RO 0.00887""" 0.0101"" 0.00999"" 0.0110™"
(10.05) (11.55) (11.40) (12.63)
SoBESE T -0.0002417  -0.0002677"  -0.000256""  -0.000278"""
(-11.44) (-12.77) (-12.25) (-13.37)
201645F 0.0325™" 0.0324™" 0.0248™" 0.0254™"
(20.05) (20.10) (15.36) (15.76)
20174F 0.0497™* 0.0478™" 0.0407"" 0.0397""
(16.11) (15.56) (13.25) (12.98)
20184F 0.0739™" 0.0719™" 0.0602"" 0.0596""
(24.07) (23.54) (19.68) (19.55)
20194F 0.124™ 0.122™" 0.106™"" 0.106™""
(40.83) (40.40) (34.96) (35.01)
20204F -0.0578™"" -0.0364™"" 0.0314™" 0.04317"
(-17.88) (-11.15) (8.37) (11.48)
H -0.0116™" -0.0103™""
W2 N8
(-38.42) (-33.89)
H 1.82e-06™"  1.67e-06"""
AN
(45.68) (41.93)
W 3.446™" 3.397"" 3.476™" 3.430™"
(14.51) (14.36) (14.73) (14.58)
E TN 138504 138504 138504 138504
Pseudo R? .z .z .z .z

Standard errors are in parentheses

**¥* p<.01, ** p<.05, * p<.1
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AT Hausman test f7E © IAFTAEEIR > BlESERABERSCRERS
EEE R > RBUR - WA R E RS PGSR > EPRE S SCRAT E R
KEe% (67 (&) > ZAMAWT STV AR S E T8 FE - HEESCR &
HAE o NI B bR 4E RO R AT B A ] B R R A A

=N
Hausman (1978) specification test
Coef.
Chi-square test value 8.69
degree of freedom 35
p-value 1.0000
B & FREEA
-~ EpiE

AR SE R (SR NE B e PSR, » B 5 LR = R
FEFH R L 6 Bhglh 12 8L - HE 8T8 AERAVRFE iR A5 L 7 BhEig:
F10% > RiglAREEZEREEEE  ERABEUTH > IIM5INE
ETFHF L6 BiEE [ 11 Bi(MG E 11 B 12 BEARILE - HAESR N BHL
Do RS R IR ROR) DU H R B 7 BE 2R B 10 B2 SPHPRE - MR
HRCRZHNE - BRAERT—H R - B EEEHEH 7 L e Bz
W b 11 B2 IR HF B 7 BRI E 10 BE 2R - MEACIVHE KRS
IR T - AR -

BN Y] .

DL A & RO (68 FH 2 S A o [\ I 2 S S B R HIG T A h i ] 500 2y
RWZ NCOEEE 2R - BEE] - ALEEEHE 500 ARG EE - Mk
et Rl > B AL S ERER - Sk TR A JkEhE - [NIL > 315
SNDATE L EEE] 300 23 RIPAIAT 200 25 RIHEFIFAT A8 - BiRILEFR+—HLL
& i fsEEm AR #EE] 300 A REE 200 A RINZ ATHUE 2888 - SRR P B Z (A E
KPR > A ETR R -
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#1

B EFH00 2 p AT

288

(1)

(2) (3)

In(_ A1 500 AR
ENEREZE
6 % 23 BTIIAR
7% 22 BVASUR
S EIRBT S
6 % 23 BB
7% 22 BVHIOR TS

PR

3, L

FELEEF 300> p AT

0.618
0.0110

-0.000278

-0.001951

0.617 0.618

0.00968
0.0103

-0.000238
-0.000251

-0.001949  -0.001957

(1)

(2) (3)

In( A1 300 A R)
4 H RO

6 £ 23 B R0R

7 & 22 BRVHROR

& S R0R T
6 £ 23 B ROR T
7 £ 22 BRI T

PR

3 L

T —

B EE F 200 2 <

0.5353
0.00110

-0.000278

-0.001951

pAT

0.5348 0.5355

0.00967
0.0103

-0.000239
-0.000251

-0.001948  -0.001956

(1)

(2) (3)

In( ALLT 200 A K)
2 H¥EERR
6 &£ 23 BV RON
7 £ 22 BRPEEOR
& H PRI
6 &£ 23 BRI
7 £ 22 BRI

MR

0.4991
0.0110

-0.000279

-0.001951
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B R » TR R P LR T © AT BN R . ABIIRE
BRI o AR E A R EE T RILE R B
PR -

K BIVE & EEE T © — » HEl R A A R 4T - L
AL AR RO AT A - RO AT BT A A
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SEREEH  EEEIR S MERE (RS AR AR A RIR -
FATHIE T A MR - B A 7 3 T RS HEE A sy
VU - SRR S A S T ARRRES)  EETRE . RS R AR
% - IR SR T EOEE Y — o WENELEEE SRR
HEE TR ST R A PR R R
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10.

11.
12.

13.

14.

15.

16.

2
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https://www.ris.gov.tw/app/portal/346

WEGELFICE& > HUE 4894k -
https://data.moi.gov.tw/moiod/Data/DataDetail.aspx?0id=905908DA-0EF6-
4B24-87B0-35B7EDA4CFD2

adtiEE > T adEERES > IlE 490t
https://www.metro.taipei/cp.aspx?n=FF31501BEBDD0136

GltHBUFRESE T 4iEtEk > S EANOER S, BE 484k
https://ca.gov.taipei/News Content.aspx?n=8693DC9620A1AABF&sms=D19E95
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R R G o BNE 480 ¢ https://www.cwb.gov.tw/V8/C/

IR (2019) o HHZERCE] 108 FFEAZE AN E R B E - KA
3| : https://admin.taiwan.net.tw/Handlers/FileHandler.ashx?fid=82fc55cf-fded-
4ccb-9427-ccd79b38794a&type=4&no=2

HEEECE (2020) © 109 4E 2 HEDE TGP EZE - BUE 480t
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=l

=

;

ar=3
1. HzErck i
(1) (2) (3) (4)
In(#Ex &) IEESE) In#HExE) In(#HE &)
In(500/3 R A1) 0.632°* 0.635"*" 0.613™** 0.618""
(26.82) (27.11) (26.21) (26.52)
& -0.00206™*  -0.00207***  -0.00194"**  -0.00195""*
(-63.81) (-64.31) (-60.14) (-60.85)
ol 0.00887***  0.0101*** 0.00999*** 0.0110™*
(10.05) (11.55) (11.40) (12.63)
FoBN g -0.000241%** -0.000267"**  -0.000256**  -0.000278"*
(-11.44) (-12.77) (-12.25) (-13.37)
PSIE -0.000171™* -0.000185*** -0.000198"*  -0.000208""*
(-3.61) (-3.92) (-4.20) (-4.43)
AQIE -0.000135™* -0.000113*** -0.000166""  -0.000143""
(-4.82) (-4.03) (-5.93) (-5.15)
20164E 0.0325" 0.0324"** 0.0249** 0.0254™*
(20.08) (20.13) (15.39) (15.78)
20174E 0.0498"** 0.0479"** 0.0408""* 0.0398"*
(16.14) (15.59) (13.28) (13.01)
20184F 0.0740™ 0.0720™* 0.0604*** 0.0597**
(24.11) (23.58) (19.72) (19.59)
20194F 0.124*** 0.122** 0.106™ 0.106™
(40.89) (40.46) (35.01) (35.06)
20204E -0.0575™*  -0.0361%*" 0.0317** 0.0433"
(-17.79) (-11.06) (8.43) (11.54)
2A -0.00255 -0.00113 -0.00300 -0.00171
(-1.07) (-0.48) (-1.27) (-0.73)
3H -0.00259 0.0129"** 0.00395 0.0171"
(-1.13) (5.58) (1.73) (7.42)
4H -0.0308™*  -0.0256™*" -0.0327"* -0.0279™"
(-11.82) (-9.87) (-12.61) (-10.81)
5H -0.00767"*  -0.00870"* -0.00358 -0.00482
(-2.66) (-3.03) (-1.25) (-1.69)
6H 0.00841° 0.00736" 0.00723" 0.00640
(2.48) (2.18) (2.14) (1.90)
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7H 0.00691 0.00700 0.00313 0.00351
(1.92) (1.95) (0.88) (0.99)
8H 0.00752" 0.00761" 0.00380 0.00418
(2.13) (2.17) (1.08) (1.20)
9H -0.00442 -0.00227 -0.00530 -0.00333
(-1.34) (-0.69) (-1.62) (-1.02)
10 0.0159"** 0.0178™" 0.0133™ 0.0152™"
(5.52) (6.21) (4.64) (5.32)
11A 0.0133"** 0.0154™" 0.0104™ 0.0125™
(5.05) (5.87) (3.99) (4.80)
12 A 0.0636"" 0.0661"" 0.0631""" 0.0653""
(26.08) (27.23) (26.05) (27.06)
Z2H— 0.233™ 0.234™ 0.246™* 0.246™
(132.81) (133.92) (139.38) (139.72)
SEH— 0.259™ 0.260™" 0.275™ 0.274™
(146.86) (147.83) (153.99) (154.07)
2= 0.272™ 0.272"" 0.285™ 0.284™"
(153.87) (154.76) (160.45) (160.54)
ZHA 0.277" 0.277"" 0.290" 0.289™"
(157.00) (157.65) (163.53) (163.40)
2T 0.341™" 0.340™" 0.345™" 0.344™
(193.79) (194.45) (197.55) (197.81)
SHAN 0.174™" 0.174™" 0.179™ 0.179™"
(99.01) (99.60) (102.63) (102.85)
JCH -0.153™ -0.151™"" -0.146™ -0.144™
(-22.93) (-22.74) (-21.97) (-21.88)
el -0.452""* -0.452"** -0.467"* -0.466™"
(-126.76) (-127.43) (-131.43) (-131.61)
228 -0.164™ -0.166™" -0.163™ -0.165™"
(-31.35) (-31.94) (-31.45) (-31.96)
VB BAER -0.294™" -0.286™"" -0.295™" -0.287""
(-63.88) (-62.28) (-64.44) (-62.96)
e =] -0.114™" -0.116™" -0.119™" -0.120™"
(-18.00) (-18.32) (-18.86) (-19.08)
EL I -0.279™ -0.280™"" -0.283™" -0.283""
(-57.30) (-57.69) (-58.42) (-58.68)
HREKER -0.356™" -0.355™" -0.354"" -0.354™
(-59.47) (-59.77) (-59.69) (-59.94)
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=l

=2
=

L (] -0.190""" -0.190™" -0.190""" -0.190™"
(-32.81) (-32.98) (-33.11) (-33.24)
e L -0.872""" -0.870™"" -0.851™ -0.851"*"
(-132.94) (-133.33) (-130.51) (-131.03)
S 0.104™ 0.103™ 0.102™ 0.101™"
(12.42) (12.31) (12.20) (12.12)
F%ﬁ o ﬁfﬁf -0.0116™ -0.0103™""
HifE2 N8
(-38.43) (-33.90)
SAEDN PN i 0.00000182"**  0.00000167"*
(45.67) (41.92)
T 3.271" 3.222" 3.314" 3.267
(14.07) (13.93) (14.36) (14.21)
N 138504 138504 138504 138504
R-squared 0.4927 0.4981 0.5002 0.5043
t statistics in parentheses
*p<0.05 " p<0.01, " p<0.001
2. TR R4
(1) (2) (3) (4)
In(Ex&E) IhEEE) InHEEE) In(#E& &)
In(5003A K ALD)  0.614™ 0.618" 0.597"" 0.601""
(26.88) (27.16) (26.29) (26.59)
FR& -0.00206™"  -0.00207""  -0.00194""" -0.00195™"
(-63.80) (-64.30) (-60.13) (-60.84)
ot 0.00887™"  0.0101""" 0.00999™" 0.0110™"
(10.05) (11.55) (11.40) (12.63)
ROBETT -0.000241"" -0.000267™""  -0.000256""  -0.000278"""
(-11.44) (-12.77) (-12.25) (-13.37)
PSIE -0.000171""" -0.000185™"  -0.000198""  -0.000208"""
(-3.61) (-3.92) (-4.20) (-4.43)
AQUHE -0.000135™" -0.000113™" -0.000166""  -0.000143"""
(-4.82) (-4.03) (-5.93) (-5.15)
20164F 0.0325™ 0.0324™" 0.0248™" 0.0254™"
(20.05) (20.10) (15.36) (15.76)
20174F 0.0497™" 0.0478™" 0.0407™" 0.0397™"
(16.11) (15.56) (13.25) (12.98)
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20184F

20194F

20204F

2H

3H

4H

5H

6H

7H

8H

9H

104

114

% %k

0.0739
(24.07)
0.124"
(40.83)
-0.0578™""
(-17.88)
-0.00254
(-1.07)
-0.00259
(-1.12)
-0.0308™""
(-11.82)
-0.00768"*
(-2.66)
0.00842°
(2.48)
0.00689
(1.91)
0.00748"
(2.12)
-0.00447
(-1.36)
0.0159""
(5.50)
0.0133"
(5.03)
0.0636™"
(26.06)
0.233"
(132.80)
0.259"*
(146.84)
0.272"
(153.86)
0.277"
(156.98)
0.341"
(193.78)

T R T, - RTEAR - RARTEREE AR

3%k ¥

0.0719
(23.54)
0.122™
(40.40)
-0.0364™""
(-11.15)
-0.00112
(-0.47)
0.0130™"
(5.58)
-0.0256™""
(-9.86)
-0.00871""
(-3.03)
0.00737"
(2.18)
0.00697
(1.95)
0.00758"
(2.16)
-0.00232
(-0.71)
0.0178™"
(6.19)
0.0154™"
(5.85)
0.0660™""
(27.21)
0.234™"
(133.90)
0.260™""
(147.82)
0.272™"
(154.74)
0.2777"
(157.63)
0.340™"
(194.44)
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0.0602"*"
(19.68)
0.106"*
(34.96)
0.0314™"
(8.37)
-0.00299
(-1.27)
0.00396
(1.73)
-0.0326™
(-12.61)
-0.00359
(-1.25)
0.00723"
(2.14)
0.00311
(0.87)
0.00376
(1.07)
-0.00534
(-1.63)
0.0133""
(4.63)
0.0104™"
(3.97)
0.0630"""
(26.03)
0.246"
(139.37)
0.275"
(153.98)
0.285"
(160.43)
0.290"*
(163.52)
0.345™"
(197.54)
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3%k %

0.0596
(19.55)
0.106™*
(35.01)
0.0431"*
(11.48)
-0.00170
(-0.73)
0.0171"*
(7.42)
-0.0279™""
(-10.81)
-0.00483
(-1.69)
0.00640
(1.91)
0.00349
(0.98)
0.00415
(1.19)
-0.00337
(-1.04)
0.0151"*"
(5.31)
0.0125™"
(4.78)
0.0652"*"
(27.05)
0.246""
(139.71)
0.274"**
(154.06)
0.284"**
(160.53)
0.289"**
(163.39)
0.344"*
(197.79)



T R T, - RTEAR - RARTEREE AR

% %k %

3%k ¥

=l

=2
=

* %k

3k %

EHN 0.174 0.174 0.179 0.179
(99.00) (99.59) (102.62) (102.85)
tH -0.153™" -0.151™" -0.146™" -0.144™
(-22.93) (-22.75) (-21.97) (-21.88)
FE -0.452""" -0.452"" -0.467""" -0.466""
(-126.75) (-127.41) (-131.41) (-131.60)
228 -0.164™* -0.166™" -0.163""" -0.165™"
(-31.35) (-31.93) (-31.45) (-31.96)
SR HAER -0.294"" -0.286™" -0.295™ -0.287"""
(-63.88) (-62.27) (-64.43) (-62.96)
i =] -0.114™ -0.116™" -0.119™ -0.120™"
(-18.00) (-18.32) (-18.86) (-19.08)
L0 -0.279™ -0.280™" -0.283™ -0.283™*"
(-57.29) (-57.68) (-58.41) (-58.67)
HRRKER -0.356™ -0.355™" -0.354™ -0.354"*"
(-59.46) (-59.77) (-59.68) (-59.94)
L () -0.190""" -0.190™" -0.190""" -0.190™"
(-32.80) (-32.97) (-33.11) (-33.23)
e -0.872™ -0.870™" -0.851™ -0.851**
(-132.93) (-133.32) (-130.50) (-131.02)
PEAE 0.104™** 0.103"** 0.102"** 0.101"**
(12.42) (12.31) (12.21) (12.12)
F%ﬁ ﬂﬁfﬁ -0.0116™ -0.0103"
HufE2 A8
(-38.42) (-33.89)
H AR A 0.00000182"** 0.00000167
(45.68) (41.93)
HE 3.446"" 3397 3.476™ 3.430™
(14.51) (14.36) (14.73) (14.58)
FEAE 138504 138504 138504 138504
R-squared 0.4927 0.4981 0.5002 0.5043
t statistics in parentheses
*p<0.05," p<0.01, ™ p<0.001
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