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Abstract

Bike-sharing demand exhibits pronounced intraday patterns and temporal heterogeneity. Achiev-
ing the target marginal coverage rate for prediction intervals does not necessarily imply compara-
ble coverage across different time periods. Using hourly bike-sharing demand data from Seoul, lin-
ear regression and gradient boosting are employed as point prediction models, and 90% split con-
formal prediction intervals are constructed using chronologically ordered training, calibration, and
test sets. The marginal coverage rates of the two models are 0.974 and 0.930, respectively, both
reaching the target level, whereas the group coverage rates of the gradient boosting model are only
0.800 and 0.767 during the morning and evening peak periods. To explain this phenomenon, the
relative scale used to determine whether a group is undercovered is decomposed into a group-spe-
cific scale component and a scale-mismatch component. The results show that whether a given pe-
riod is undercovered depends not only on its error scale relative to that of the overall test set, but
also on the mismatch in overall error scale between the calibration and test sets. After applying
group-wise conformal calibration, the morning-peak coverage rate of the gradient boosting model
increases from 0.800 to 0.907, whereas the evening-peak coverage rate rises only to 0.806. The ex-
tent of improvement in each peak period is related to whether the between-group differences in
error scale observed in the calibration set reflect the corresponding differences in the test set.
These findings provide a simple framework for explaining why marginal coverage can reach the
target while some time periods remain undercovered, and they also offer a teaching case for ex-
tending econometrics and time-series courses from point prediction to interval prediction and un-
certainty quantification.
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Table 1. Summary statistics of main variables in functioning observations
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Rented Bike Count /e SR 729.157 642351 2.000 542.000 3556.000
Temperature R 12.771 12.104 -17.800 13.500 39.400
Humidity TR 58.147 20.485 0.000 57.000 98.000
Wind speed R 1.726 1.034 0.000 1.500 7.400

Visibility RE LR 1433.873 609.051 27.000 1690.000  2000.000

Dew point temperature AR 3.945 13.242 -30.600 4.700 27.200
Solar Radiation KBHAR 0.568 0.868 0.000 0.010 3.520
Rainfall P& 0.149 1.126 0.000 0.000 35.000
Snowfall (24 0.078 0.444 0.000 0.000 8.800
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Table 2. Time span, number of observations and seasonal composition of the three subsets
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ZE R LEE 3. LR /) MAE. RMSE F1 R 431y 289.952. 385.383 1 0.593, GB HIAH N 45451 M 311.356.
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Table 3. Test-set point prediction performance of the two models
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i MAE RMSE R2
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Table 4. Prediction errors in the calibration and test sets and calibration quantiles
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. _ MAB B8 g,
Bl 4 W%
LR 523.3 290.0 974.0
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T MR TAXHRE SR 3 — 8, A RE — /L

3.3. MREERE S EBERNLIELR

RSHEWM T Ha=010 (HIREDF 90%)IF, 70 FIHTE BlE N {4 ERZR, iR i g, |
PR TN B A i AP XA B . il TR SE B AR, SN XA R SRk = 0.

Table 5. Marginal and group coverage rates of split conformal prediction on the test set (90% target coverage)

F 5 WAEMUREERENEBERBIFEEE 90%)

o I 7, \
po) RAEGAE Db %R SEHIX[A]
~ q. # 00~05 06~08 09~16 17~20 21~23 5 7

(n=426) (n=215) (n=576) (n=288) (n=216)
LR 974.0 0.974 1.000 0.893 0.997 0.931 1.000 1663.8
GB 819.2 0.930 1.000 0.800 0.984 0.767 0.991 1375.0

e BWTHTIX A58 L IE N 2g, , AT LR A1 GB A2, 1% %5 B4 4 1948.1 Fl 1638.3. BT Sk Wr 2 8203 4 Sl
FIX IR ERE, WA EE T35 X I7) 5 FEAR T % AH

LR %A, HERIES HERKT, LR A1 GB 43718 0.974 A1 0.930. 43478 = RN LI H
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Figure 1. Comparison of marginal and group coverage rates in the test set
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X 819.2) 1X— R ZE UL, 44178 56 RIANLSZ 3 4 18] 5% 22 U 22 5 (R, 05 150 v SR R4 2 8] 1)
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Table 6. Decomposition of coverage deviations

6. BERREDWH

06~08 17~20
. T ‘ ‘
g SRR SHLRIERS ORI AERERS AR
Hg Rg Hg Rg
LR 0.650 1.54 1.56 1.02 1.40 0.91
GB 0.857 1.17 1.53 1.31 1.60 1.37

TE: ROAREREANM S AEATE, SRS H, R A SR BT R AR L2 R

FiRgE R R, MREN AR B ZBAFEH S RERE SRR, 83X RmrE, "ER
WELE FR N B3 i E AR HE A LB, (A R B B B [F— MR HE . 7 BV E R A2, XA
A E RN R Z AN ZE R, MR HEE SMREZ B B B ARRE 2 RS AREE. F—Ti— P F5%sh
ZHILTEARS HEXT 25 BL 7B 5 R I OGS B0 .
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T g A, IR PITEALRAE A N FARE D 18 g, > FEXTJE T2 4L PO R 36 Tt
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