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Traffic policy simulation considering
the effects of the COVID—19
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High utilization rate of public transportation
in Toyosu
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70% of people in Toyosu use public
transportation to commute to work or school
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In order to prevent the infection of the new coronavirus,

we are refraining from going out and teleworking.
Therefore, the traffic volume is decreasing.
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The actual situation will be investigated using the CES model

while considering the balance between transportation and
economy.
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Estimate parameters for transportation selection using the CES model
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Introduce Pigovian tax to cover the amount of environmental damage caused by COVID-19.
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Measure changes in traffic volume and measure values that balance traffic and economy
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When measuring, compare with the logit model and examine the validity of the numerical values.
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The CES model has the feature of

"constant alternative elasticity".
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Parameter estimation

Variab les Param eters
o 0.0022
B 0.9294
Y 3232.9150
o 0.5240
WAV oy

Num berofsamples
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Logit model distributes traffic
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CES model allocates transportation costs
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Formulate an optimization problem
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Utility maximizaition problem for
solving a selection probability

S = max

1
(Pgvp + Prvr) —EZPi(lnPi — 1)]
7

. Demand function
. Selection Probability

. Utility Function

I n»

. Parameter
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Cost minimizaition problem for
solving a traffic demand function
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q - Price
Z . Traffic volume

a, ﬁ,]/ . Parameter
o0 : Alternative elastic parameter
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Logit model distributes traffic
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CES model allocates transportation costs
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Derivation of institution selection probability

p exp Ov,,
™ exp Bvp + exp Ov,

P, © Selection Probability
Uy - Utility Function

6 : Parameter
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Derivation of maximum expected utility value
(log sum variable)
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Derivation of traffic volume
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Z - Traffic volume
f,V : Parameter
O - Alternative elastic parameter
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Derivation of synthetic transportation prices
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Variab les Param eters t-value Standard deviation
TEHIH Constant(Bicycle) 1.0758 13.2148 * 0.0066
%' H Cost(Bicycle) -4.4648 -1.6651 7.1903
# A Cost(Train) -32.5878 -1.6845 374.2962
B 7V Number of samples 5185.0000
L 0) -3593.9681
L (c) -1.2933
LB ) -136.2405
-2CL0O)-L6 )) -3457.7276
-2L@©-LO ) 134.9472
2R Predictive value(All samples) 0.8154
A1 =R Predictive value(Bicycle) 0.3185
) 2R Predictive value(Train) 0.8552
0 2 0.9621
o 2 0.9615
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E&Eg\\/ i AL —> g v (Pigovian tax)

1&£E' Hypothesis
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By moving by train, COVID-19 spreads on the train
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* Use a car to reach your destination and infection spreads at your destination
* Infection in the city where night life thrives or cluster infection



Policy simuration
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Add 0.54 yen/km to public transportation prices as Pigovian tax

B ¥R 0.07059 «—, 0.008028
7= . 0.063

INFEATIE S 0.92941 0.991972

DEERDOZEL, - 0.141% 0.0002%

BRES 0.07200 0.008030

INFEZZIE S 0.92800 0.991970

* The share of public transport
is 6.3% higher in the logit
model than in the CES model.

- the probability of choosing a
bicycle increased by 0.141%

(CES).

* the probability of choosing a
bicycle increased by 0.0002%

(Logit).
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When the Pigovian tax is 0.54 yen/km, the probability of choosing a bicycle increased by 0.141%.
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This time, we extracted only 2 goods (bicycle and public transportation), but we will

extract 3 or more goods.

- BHEREHE O EREZXR%0.5!(C

TAH-HICIEE T -7

W HIZTNIEFE VDA% E DRRES

Considering how much the Pigovian tax should be in order to increase the

probability of selecting a bicycle to 50% fr

om 7%.



