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Forecasting Transportation Demand in Scenarios with Prior
Knowledge and Limited Data
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Abstract: Demand forecasting based on past data sets is useful for efficient operation of trans-
portation. However, it is difficult to prepare an enough amount of data right after changes in the
environment such as the spread of COVID-19 and a change of a fare. In this study, we propose a
new demand forecasting method that incorporates qualitative effects of changes in the environment
and estimates parameters of the model using past data. In the case study, it is shown that the

proposed method can predict more accurately when an amount of data is limited.
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1: Overview of the proposed method
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2: Predicting demand by frequent users
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3: The categorization of judgmental factors by
Marmier et al.[3]



1 DB —RIER © FE, 8D OB & —K
MICFEEEZZ(ZEZ2DDTH 5, 2 0T EIREE
HEMEh, ZOX S BRBEOZNDBITMETF* v
VR— YV DOEMHPFERNCHER I N & 22 LIl s
N3, 30HIE—EY v ¥ TER  FHEh, FEEiRDE
Mg CBEP—FICELT 2 e 2Bl b, &%
LY REFEER Eh, EEOME PR CHRE
H—EE ST 255 CBllX N5,

4/1~| EEEHHIR

5: The estimated effect of the ride restriction
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4: Input variables that represents judgmental fac-
tors
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6: The estimated effect of the spread of covid-19
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7% 1: The input variables of the prediction model
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7: Fitting proposed model that predicts use

HEDEFALZHNT 4 H 15,16,17,20,21 HDHE
DFEITo720 B a—VURT 4y 7 2R R T-1RETE
12 & 2 FHED MAE 23 10.7753., IKEEZEHEE T 1 DA
FHWE 2OFHMED MAE 23 11.5830 TH H, 5
ZIeT = RCBOTREFEOBENR W & 2R
TZ7

3.1 E¥E

REFIEICBI 2 T —200B 0B BAES %
72Dz, D) BLU DL(t) DFETETAAND LTI ZE
DEZNZNEH Lz, T2, 5EI%D DL(t) 7—
BRI LT T4 T4 YT EINERMEETLDIES N
WEILENRKEL, Y TREODRLoT, T/, H#E
EZN LY FOTEDREIRD D () I3 %€
TINCBITBMED TN E L RoTED, FNNERNIC
X2 LY FOEDRITETVE ZEDITH 5,

F7e. T RBROKNPREFIEC X 2 FHIKEEIC
52 258G 1T 72, K82, FIHT %7 —%
ZHIB LIz 2O FHEOZLE RS, [32H7) &
HBHRUER2HDT =X EREETNOFEMEHL
THZITo/ ZOTFHFREZRLTVWS, ZOfD
MLFARRTH %, EFRCLZ2THHEIVITLD
BA BB ETLIDDRE NI LA bH B,

DE&bD, PEF—XBRITB W TARIERFHEICE
DVWTAMOHFREW D AN ET LV EHET L Z L
WWED, MOWEETHRETHZITS 2L ARETH %
Z MR ENT,

4 &R

ARWFZETIE. AR DHGEZ IR D AN 7= 208 T2 T3
ZATODDTERRREL, FAF L 7 —RAAXT 4

e AN
2785
12 4 e ‘uZA%
e ITEH
N /s o 12BH
g A
[ .o
t 10 , b
] s
H
o 4
W
4 .’
54
- ]
s
T ’
s
6 T T T T T T
6 7 8 9 10 11 12 13
WElEF LIcE A TARES

8: Forecast error based on reduced data

WBWT, BEFEIC X 2FEETHORE 2 W6 L.
R—=ATA e UIRBZEMETLED BEEXLE
BEYHINTEBRZ L BRLT,

BE R

[1] Meysam Arvan, Behnam Fahimnia, Mohsen Reisi,
and Enno Siemsen. Integrating human judgement
into quantitative forecasting methods: A review.
Omega, Vol. 86, pp. 237-252, 2019.

[2] Jae Kyu Lee, Sang Bong Oh, and Jung Cheol Shin.
Unik-fest: Knowledge-assisted adjustment of sta-
tistical forecasts. FEzpert Systems with Applica-
tions, Vol. 1, No. 1, pp. 39-49, 1990.

[3] Francois Marmier and Naoufel Cheikhrouhou.
Structuring and integrating human knowledge in
demand forecasting: a judgemental adjustment
approach.  Production Planning and Control,
Vol. 21, No. 4, pp. 399-412, 2010.





